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To: CGIAR and SC Secretariats

From: Kanayo F. Nwanze, Director General
Subject: WARDA'’s 2006-2008 Medium Term Plan
Date: June 2005

Africa Rice Center’s MTP for 2006-2008 is presented at a time when the CGIAR is
undertaking reform, particularly in Africa, of the programmatic and structural alignment of
Centers. While playing a particularly full and constructive role in this process, it is with some
confidence that WARDA is able to say that the programmatic structure introduced in 2005
and further developed in this MTP needs no qualification or major modification to comply
with whatever reforms are eventually brought in. Indeed, WARDA'’s partnership model of
close collaboration with the NARS lends itself to wider adoption as the reform process
develops.

A new dimension is being added to the NERICA success story in the form of the lowland
NERICAs, another scientific breakthrough, with yield potential of 6-7 t per ha and good
resistance to major lowland stresses. Given the high potential of the lowlands in Africa, the
new rice is expected to make an even bigger impact than the upland NERICA varieties. Four
lowland NERICA varieties were released in Burkina Faso and two in Mali in early 2005.
About 60 of the new lowland varieties have received farmers’ stamps of approval in several
African countries through the participatory varietal selection (PVS) process—an approach
that was used successfully in accelerating the dissemination of the upland NERICAs.

This dissemination is now receiving a major boost in seven pilot countries through the multi-
country NERICA project funded by the African Development Bank via a combination of soft
loans and grants. To reinforce this effort, the Japanese Government has posted two specialists
in technology dissemination and in grain quality to the Africa Rice Center and ARI. A major
new USAID-funded biotechnology project on the use of marker-assisted selection started in
2005 and will greatly enhance the biotechnology capacity of four West African countries.
Two popular varieties of rice from each country will be improved by the addition of a gene
conferring resistance to rice yellow mottle virus. The second phase of the IFAD-funded
PADS project to identify, evaluate, adapt and scale-out sustainable productivity-enhancing
innovations for rice production systems in the rainfed lowland ecology is in full swing. The
Gambia, Guinea, Ghana and Mali benefit from the Phase Il agenda focussing only on the
inland valley systems because of their great potential to become the food basket of West
Africa.

The program structure — Integrated Rice Production Systems and Rice Policy and
Development — continues to focus on the two major challenges previously identified in the
2003-2012 Strategic Plan. This program structure, unveiled in the 2005-2007 MTP was put
into place smoothly and is effectively unchanged, except for revisions arising from the
Center-commissioned Review of the Inland Valley Consortium. This means that the lowland
component of IVC moves into Project 2 in response to the CCER recommendation.
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WARDA is fulfilling its commitment to work closely with its traditional NARS partners but
also its pledge to reach out beyond those traditional partners to sub regional organizations
such as CORAF /WECARD, to bilateral agencies, to governmental agencies such as JICA
and JIRCAS and NGOs, to other research institutions and to the private sector. A
Memorandum of Understanding has been signed with Sasakawa Global 2000 and close links
developed with the African Agricultural Technology Foundation. The ECARRN network,
within the ambit of ASARECA, is now fully established with a coordinator based in Dar es
Salaam, Tanzania.

As part of its planned program of Center-commissioned external reviews, these self-
evaluations have already been carried out in respect to partnerships and the Inland Valley
Consortium. In 2004, USAID — West Africa Regional Program undertook a review of four
cereal networks—millet, maize, rice and sorghum. The rice network (ROCARIZ), hosted by
WARDA and CORAF/WECARD, received the highest marks.

Africa Rice Center’s grant income for 2005 is projected at US$ 11.66 million, an increase of
US$ 0.862 over 2004 grant income from donors. Expenditure in 2005 is estimated at US$
11.46 million compared to actual spending of US$ 10.02 million for 2004. The resource
allocation to programs for 2005 is projected to be around 72% of the total available, compared
with 70% in 2004.

For the first time since September 2002, all the main elements of Africa Rice Center are
together again at one headquarters site in Cotonou. This, combined with an improved critical
mass generated from strengthening the internationally-recruited staff, places the Center in an
ideal position to implement this MTP. During the period of this MTP, WARDA will be
further strengthened by the presence of five Dutch APOs, a number of post-docs and several
seconded experts, particularly from Japan, visiting scientists and enhanced collaboration with
NARS partners. A synergy is being developed with the host Center IITA and Cotonou is well
situated for developing and maintaining links with our NARS partners, in particular. Benin is
conveniently placed for subregional and regional activities. Forthcoming workshops planned
for Cotonou include the SWIHA regional workshop on HIV/AIDS and Agriculture:
Implications for food security in West and Central Africa, taking place on July18-20, 2005.

Ibadan, Nigeria and St-Louis, Senegal remain WARDA out-stations although a close
partnership is also being maintained with IER in Mali, where Center research staff were based
in 2003-2005. Our Cl-based Headquarters facilities remain intact, the genebank is operational,
seed multiplication remains an all-year round activity and our offices and labs are maintained
by a skeleton staff. It is testament to the integrity of WARDA’s programmatic reform and the
subsequent innovative MTPs that Center progress is in no way hampered by the decision to
remain in Cotonou with a five-year planning horizon.
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1. INTRODUCTION

As the eyes of the world turn increasingly towards Africa and minds towards creating the
conditions under which nutritious and wholesome food can be grown sustainably to meet
the needs of the continent, this MTP further underlines the strength and feasibility of
WARDA'’s research and development agenda. Worldwide goodwill manifested itself
during the International Year of Rice (IYR) in 2004 and WARDA is determined that
further successes will crown the efforts that have resulted in the development and release
of new NERICAs for the lowlands while the outward spread of the upland types
continues across West, East, Central and Southern Africa. This determination to work in
a focused manner with regional and international partners for sustainable development of
rice-based production systems for food security and poverty alleviation underpins this
2006-2008 MTP.

Rice represents life for major populations throughout the world and is deeply embedded
in the cultural heritage of many societies. It is a staple food for more than half of the
world’s population. In Africa, rice has become increasingly important, both as a food
source and as an economic commodity. Rice is now the most rapidly growing food
source in Africa.

Rice production in Africa increased from 8.6 million tonnes of paddy in 1980 to 17.6
million tonnes in 2000. Despite such dramatic growth, demand continues to exceed
supply and the region relies on imported rice. The quantity of rice imported yearly by the
region increased from 2.5 million tonnes of paddy in 1980 to 5.7 million tonnes in 2000
(FAOSTAT, 2003). In the immediate future, food security in Africa will largely depend
on achieving a sustainable increase in local rice production.

1.1. A Sustainable Increase in Rice Production in Africa

Africa’s potential for expanding rice production can be seen in the following context: land
with potential for arable production in Africa is estimated at 637 million hectares, with
about 68% in reserves. The area currently designated for rice production represents only
about 1.6% of total potential arable land.

1.2. Constraints to Sustainable Rice Production in Africa

Upland rice and rainfed lowland rice are grown mainly by resource-poor farmers, who in
general apply a very low level of inputs such as fertilizers and agro-chemicals. The
performance of upland rice is also limited by the following factors:

e Severe drought stresses. Rice planted on the upper slopes of inland valley
swamps, where the groundwater table is at 60 cm or more below the soil surface,
display symptoms of drought stress after only a few days without rain.

e High pressure from weed competition.

e Low soil fertility due to a combination of inherent low soil fertility, soil erosion,
and the shortened fallow period under shifting cultivation methods that have
arisen from increasing production pressures due to population growth.
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e Blast disease, iron (Fe) deficiency and aluminum (Al) toxicity, bird and rodent
damage.

Drought stress can also affect rice grown in rainfed lowland/inland valley swamp systems
in the region but to a lesser extent compared to that in the uplands. In rainfed
lowland/inland valley swamp systems, depending on the location of the field, rice plants
can obtain supplementary water from one or more of the following sources: high
groundwater table, run-off water and the swelling of the river water supply during rainy
seasons. However, the other major constraints to rice production in rainfed
lowland/inland valley swamp systems in the region are:

e Physical constraints: flash flood and iron (Fe) toxicity.

e Biological constraints: weed competition, rice yellow mottle virus, gall midge,
Diopsis species, stem borers, and bird damage.

e Economic constraints: lack of appropriate means for land preparation, labor
shortage.

In irrigated ecosystems, rice crops receive a reliable and regulated water supply; as a
result, rice is continuously cropped and degradation processes are accelerated. High rice
yields were initially obtained in several irrigated areas in sub-Saharan Africa. However,
irrigated rice yields in Senegal, Burkina Faso, Cote d'lvoire and Nigeria in West Africa;
Cameroon in Central Africa; and Mozambique in Southern Africa have declined in the
recent past due to lack of government support and to the deterioration of soil fertility and
irrigation infrastructure. In Madagascar, irrigated rice yields have been stagnant due to
low levels of fertilizer application.

Rice production in sub-Saharan Africa is further limited by the following constraints:

e Unfavorable government policies affecting agriculture in general and demand for
local rice, in particular, is influenced by competitiveness;

e Inadequate and irregular input supplies (seed, fertilizer, pesticides) and credit;

e Weak research and extension support and a poor link between research and
development;

e Insecurity of land tenure and lack of effective farmer organizations and
cooperatives;

e Lack of appropriate equipment, especially for post-harvest operations;

e Poor road networks and marketing systems;

e Weak private sectors to develop post-harvest operations.

A sustainable increase in rice production in Africa requires strategies for overcoming the
constraints that limit the growth of the rice industry. These strategies must focus on the
following: the formulation of appropriate government policies to support the
development of wetlands for rice production; increasing rice yield; improving post-
harvest technology through research and extension; and on the provision of infrastructure
and accessibility to inputs.
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2. SUMMARY OF ACHIEVEMENTS IN 2004 AND 2005 DEVELOPMENTS
2.1 Research highlights

Through its partnership with national programs, WARDA concentrated its effort on the
three major rice production systems, namely upland, lowland and irrigated. At the same
time activities were undertaken in processing; dissemination of research results; policy
and marketing issues; natural resource management, particularly impoverishment of soil
fertility; water use efficiency; integrated pest management; and technology uptake. Issues
such as the high cost of inputs, the unstable market, weak institutional policies and
capacity building were addressed. A new area, which received increased attention, was
the theme of drought.

2.1.1 Rainfed Rice Program (Program 1)

Some pertinent results included: (1) Development of habitat management strategy to
control the African rice gall midge (AfRGM) in Nigeria by using plants of Paspalum
scrobiculatum around rice fields as a reservoir of AfRGM parasitoids; (2) Identification
of a new gall midge species from a new wild grass host in Nigeria; (3) Regeneration of
about 3,000 rice germplasm accessions at WARDA operations based at 1ITA-Ibadan; (4)
Production of 400 glaberrima accessions at M’bé (Cote d’lvoire); (5) Nutrient deficiency
(N, P and K) confirmed in upland and lowland ecologies; (6) Research findings showed
that NERICAs gave highest yield in the upper part (plateau) rather than on the lowest
point (the hydromorphic zone) due to water excess; (7) A study on policy and
institutional arrangements and their effects on irrigated rice production and
commercialization in West Africa was initiated (survey countries: Mali, Burkina Faso,
Niger and Nigeria); (8) Initiation of a seed system designed to enhance the delivery of
promising NERICA lines to many countries in West and Central Africa; (9) Successful
use of molecular markers in genotyping a segregating backcross population (BC;F; single
plant) and in phenotyping of the BC,F, families; (10) Development of near-isogenic lines
(NILs) using NERICAs as donor of the character. At the end of the process, the NILs will
be distributed to collaborators for evaluation in different environments; (11)
Development of a database and guide for the WARDA Farm Management Household
Survey (FMHS) completed in October 2004 (PREC1).

2.1.2 Irrigated Rice Program (Program 2)

The program was actively involved in promoting the development of complementary

technologies to enhance sustainable production in rice-based farming systems throughout

West and Central Africa. To this effect:

e Improved integrated crop management technologies generated to enhance input use
efficiency, productivity and profitability of Sahelian irrigated rice systems were
evaluated and adapted to farmers’ production environments

e Post-harvest technologies that improve grain quality and address the drudgery of
labor were adapted and tested with a wide range of stakeholders in the rice sector.

e Improved inter- and intraspecific varieties, developed for irrigated rice systems, tested
and adapted to a wide range of irrigated rice environments within the context of ICM.
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e Emphasis was given to the development of weed-competitive cultivars for direct
seeded systems and a paper published.

e In the savanna and humid forest ecologies, ICM options developed for the Sahel were
adapted and evaluated with farmers at key sites

2.1.3. Rice Policy and Development Program (Program 3)

A study was initiated on policy and institutional performance and on analysis of rice
irrigated schemes in three countries—Mali, Burkina Faso and Niger. Background
information was collected for each country. In addition, key informants in the rice
production to market chain were interviewed for a survey. Major achievements in 2004
are: (1) Timely responses to several information and data requests on rice production and
related activities; (2) Various statistical indexes, graphs, and tables generated as
supporting materials for presentations and technical documents; (3) Further
improvements of the West Africa Rice statistics database through information updates
and start up of the development of an Access version of the database to allow easy data
manipulation and to quickly respond to information and data requests; (4) an improved
database requiring the full assistance of an analyst programmer; (5) development of a
database archiving system that will be based on an activity programmed in 2005.

2.1.3.1 Impact assessment
e An update of the results of NERICA diffusion and adoption in Céte d’lvoire
showed a high (80%) long-run potential adoption rate
e In Guinea, the preliminary results from the first phase of the study show that
NERICA varieties are known by 27% of sample farmers. NERICAs are estimated
to have been cultivated on 58,000 hectares in 2003 and on 100,000 ha in 2004.

2.1.3.2 Technology Transfer

The Center completed phase | of the project ‘Participatory Adaptation and Diffusion of
Technologies for Rice-Based Systems (PADS) in West Africa’ and prepared a proposal
for phase Il which will be implemented using the Participatory Learning and Action
Research (PLAR) methodology also developed by WARDA. The Phase Il proposal has
been approved and being implemented.

2.2 Activities completed in 2004

Projects completed in 2004 included:
(1) Phytosanitary and Seed Health Project — financed by Denmark
(2) CORAF project — European Union
(3) Policy environment and rice market development — European Union
(4) Creating low management plant types — European Union
(5) Collaboration IRD-Rice Yellow Mosaic Virus Resistance Project — France
(6) Interspecific Hybrid Phase 2 project —- UNDP
(7) Farmer Participatory Approach Technology Development and Dissemination
Project in Mali and Nigeria — Rockefeller Foundation
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2.3 New activities in 2005

The following projects are newly in execution:

(1) Marker-assisted selection for improvement of rice varieties resistant to RYMV for
West Africa — USAID

(2) Promotion of superior vegetable cultivars in West Africa — Ministry of Foreign
Affairs of the Republic of China (Taiwan)

(3) NERICA Promotion Project in the BUMBA Zone - DRC - IFAD

(4) Participatory Adaptation and Diffusion of Technologies for Rice-Based Systems
in West Africa, Phase Il (PADS, Phase Il) — IFAD

(5) Drought Tolerance project IFAR, small of the CGIAR

(6) Sustaining National Rice Research and Development in a Changing Institutional
Environment Through Collaborative Networking (ROCARIZ) — USAID

(7) Multi-national NERICA Dissemination Project — African Development Bank

(8) ECARRN, the new rice network that will boost rice research in East and Central
Africa— EU and Canada Fund for Africa

2.4 Updates on the New Rice for Africa (NERICA)

e Upland rice varieties: A scientific breakthrough, uniquely adapted to Africa,
with potential benefit for 20 million farmers in West Africa alone. Dr Monty
Jones, a former WARDA researcher, was selected as co-recipient of the 2004
World Food Prize for developing the NERICA varieties by successfully crossing
African with Asian rice species to produce drought- and pest-resistant, high
yielding NERICA rice varieties. Upland NERICAs are planted on more than
100,000 ha across Africa, including about 60,000 ha in Guinea and more than
10,000 ha in Uganda.

e In 2004, NERICA increased in number from the seven previously known varieties
to 18. WARDA’s Variety Nomination Committee named 11 new NERICA
varieties (NERICA 8 — NERICA 18) that have been developed by WARDA
breeders in partnership with the national programs for the high-impact upland
ecology of SSA. Some of these varieties are already beginning to be released in
West African countries.

e Lowland NERICA varieties: Another scientific breakthrough, with yield potential
of 6-7 t per ha and good resistance to major lowland stresses. The lowland
NERICA varieties have been developed for the African lowlands, one of the most
complex rice ecologies in the world. Given the high potential of the lowlands in
Africa, the new rice, which has already got a stamp of approval from farmers, is
expected to make an even bigger impact than the upland NERICA varieties. Four
lowland NERICA varieties were released by WARDA partners in Burkina Faso,
and two in Mali in early 2005.
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About 60 of the new varieties for the lowlands have already received farmers’
stamps of approval in several African countries through the participatory varietal
selection (PVS) process—an approach that was used successfully in accelerating
the dissemination of the upland NERICAs.

2.5 Training, Information, Library Services (TILS)

In 2004, the TILS implemented training modules for farmers, students, scientists,
extension workers, NGOs, development projects and other organizations.
Participants were from various countries in sub-Saharan Africa (Cote d’lvoire,
Benin, Togo, Ghana, The Gambia, Mali, Nigeria, Congo DRC and Sierra Leone).
Partners supporting these training sessions included Japan, NARI, IFAD, IRAG
and ARI.

15 participants were trained on foundation seeds production techniques; 50
participants were taught Participatory Learning and Action Research (PLAR) for
Integrated Rice Management and another 118 participants were trained on
NERICAs. A marker-assisted selection system was set up at the University of
Mali.

In May 2005, 24 participants from 8 West African countries (Benin, Niger,
Burkina Faso, Gambia, Sierra Leone, Senegal, Nigeria, Mali) were trained on
Impact Assessment in Cotonou, and 9 NARS participants attended the marker
assisted selection workshop in Mali.

The workshop organized by FAO (May 30-June 10, 2005) with technical backup
from WARDA, IITA and IPGRI on the use of phytogenetic resources via
selection and biotechnology was for the benefit of 15 participants originating
from Benin, Burkina Faso, Mali and Niger.

2.6 Support Units

2.6.1 Genetic Resources Unit

Through the Genebank operations, 10,170 germplasm accessions-in-trust
designated to FAO were retrieved and secured at 1ITA-Ibadan, Nigeria. Another
group of 9,077 germplasm accessions was regenerated and stored at I1'TA-Ibadan.
About two-thirds of WARDA'’s total accessions were regenerated between 2003-
2004. The Genebank management and Information Sharing System (WAGIS) was
developed and transferred to an SQL server with connectivity to WARDA
intranet.

Upon request, INGER-Africa distributed 128 accessions in West and Central
Africa, while 174 accessions were sent to Eastern, Central and Southern Africa.
Twenty-nine germplasm consignments were dispatched to other parts of the world
and 950 improved varieties, in addition to 400 glaberrima accessions, were
multiplied.
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2.6.2 Biosafety and Plant Quarantine

From April 2004 to December 2004, the Plant Quarantine and Biosafety unit
undertook several activities, including training on Plant Quarantine and Seed
Health, on Seed Health Testing and Research, and contributed to the efforts
geared to the implementation of biosafety regulations in West Africa.

The Biosafety Unit of WARDA interacted with many organizations such as
research institutions, CORAF, IRAG and USAID through participation in
meetings and seminars as well as by individual interaction with key players in
biotechnology and biosafety.

The unit seized the opportunity to increase awareness significantly on the role of
biotechnology and GMOs. These educational and informative interventions
changed the way policymakers and the public viewed and dealt with GMO issues.

2.7 Systemwide program - Inland Valley Consortium

The systemwide program of IVC released WAIVIS (West African Inland Valley
Information System) for the first time. This software draws upon the data
accumulated during the 10 years of inland valley research. Apart from scientists
in national programs, international organizations like IWMI and FAO are using
WAIVIS. This led to joint project proposals.

The second outcome is the development of national databases in Benin, Togo and
Guinea. National scientists are trained by WARDA GIS staff in the structure and
creation of a national database based on the same format as WAIVIS. The
national programs of Nigeria and The Gambia have indicated that they are
discussing similar requests.

A third outcome is that NARI of the Gambia is using the WAIVIS format to store
their data for inland valley characterization.

2.8 Updates on Challenge Programs (CPs)

WARDA is actively involved in four CPs including: HarvestPlus, Generation
Challenge Program (GCP), Water and Food, and sub-Saharan Africa (SSA).
WARDA participated in selecting potential Pilot Learning Sites (PLS) and in
meetings and workshops, including: (1) PLS1: Kano, Katsina, Maradi (Niger and
Nigeria) (2) PLS2: Lake Kivu (DRC, Rwanda and Uganda) (3) SSP-CP meeting
held January 13-14, 2005 at FARA Headquarters, and at the (4) CORAF-
convened PLS workshop March 22-24, 2005 in Kano, Nigeria.

Through the GCP, WARDA will train and build the capacity of NARS in rice
breeding using biotechnology tools, with support from the Syngenta Foundation
of USA. HarvestPlus is a global program established to address the problem of
micronutrient malnutrition through the linkage of agriculture with human health
and nutrition sectors. WARDA is playing a major role in: (1) Screening for high
Fe, Zinc and Ca, (2) Breeding lines, (3) Collecting germplasm, including O.
Glaberrima, and (4) NARS breeding lines.
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2.9 Internal and external reviews

In anticipation of the Fifth External Program and Management Review of WARDA, the
Research Division set in motion two CCERs in 2004. In 2005, another two CCERs, one
on rainfed rice and natural resources management and another on the socio-economic
impact of rice are proposed. It should still be possible to conduct one or two other CCERs
in 2006 just prior to the arrival of the EPMR panel. In 2004, two donor-supported
projects were evaluated. The first was project 1.4, entitled creating low management
plant types for resource-poor farmers in rainfed ecosystems, supported by the EU. The
other one was the review of Networks, including ROCARIZ, carried out by USAID
WARP. WARDA prepared comments on the two review reports and has interacted with
the individual donors on the future of each of the projects. Recommendations from all the
review reports and lessons learnt are useful in streamlining the management of research
projects and the review system in the CGIAR.
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3. PRIORITY SETTING AND COLLABORATION

3.1 Introduction

In 2004, WARDA conducted an exhaustive priority setting exercise reported in the MTP
2005-2007 document. That priority setting framework will continue to guide the Center’s
activities for the 2006-2008 MTP. For 2005, the Center has drawn on the strength of its
partnership committees and related instruments for priority setting. In this regard, the
activities of principal players, namely the National Experts Committee (NEC) and
networks such as ROCARIZ, ARI, IVC, etc., were consulted to ensure the research
agenda remains relevant and consistent with the CG Goals and WARDA’s mission
statement. In addition the center conducted two CCERs, one on partnership and the other
on IVC. The recommendations of these CCERs are being internalized to guide the
priority setting. The comments expressed by the SC in its commentary on the 2005-2007
MTP have been taken into account, along with those of the WARDA Board of Trustees
and the latest SC-led CG priorities.

The logical framework matrix will continue to be used as a tool for effective project
planning and management in the WARDA project cycles. As for last year, WARDA has
organized and implemented a two-day, in-house training course on 28-29 April, 2005 for
scientists on logframes and applications in project management and evaluation to
enhance partnership in project implementation. WARDA presented the course to NARS
from Mali, Guinea, Burkina-Faso and The Gambia on May 11, 2005.

3.2 Collaboration

WARDA has traditional strong partnership links with the NARS, in particular, which
means that the Center draws on a pool of nearly 150 senior scientists—including its own
staff—both through direct links and those created and fostered under the aegis of the
ROCARIZ and ARI networks and the Inland Valley Consortium. This collaboration with
the NARS has been further extended by the presence of ECARRN in eastern Africa and
the extension of the ARI activities in eastern and central Africa.

Within multi-country activities and projects, WARDA uses its superior buying power to
drive down the cost of commonly-used materials and equipment for its NARS
collaborators, as well as funding project-related activities, including training and cross-
border travel for the collaborating scientists. Typically, within a project framework, the
NARS make in-kind contributions in terms of staff time. The adoption of this approach
enables WARDA to fulfil its project objectives while contributing simultaneously to
capacity-building in the NARS.

3.3 Research days
WARDA'’s annual Research Days, held 7-11 March 2005 in Cotonou, Benin, provided a

full week of review of past and ongoing activities and an opportunity to review scientists’
planned activities by their WARDA peers, invited scientists from outside the Center,

Africa Rice Center (WARDA) MTP 2006-2008 — 19 —



from NARS and from advanced research institutions, NGOs and other organizations
active in the field of rice research in Africa and Asia. Through interaction with around 60
scientists, WARDA scientists were able to hone and fine-tune their projects and their
methodology to ensure their integrity and that the targets and outcomes are relevant and
achievable. The presence of some of WARDA'’s collaborators enabled all those involved
to have a clear understanding of individual project areas.

3.4 Consortium Management Committee of IVC

Phase 2 of IVC was evaluated by a team of international experts from 15-28 September
2004 as part of the Center’s program of CCERSs. Strong points of IVC were highlighted.
The review pointed out the need for sharing knowledge and understanding of inland
valleys and their productive potential. The Consortium advantages of being a “federation’
and the acceptance of PLAR as a dissemination mechanism, specifically addressing
women’s groups were acknowledged. The mission recommended that IVC should
concentrate on fewer, but larger projects with a longer timeframe and stronger
involvement of international organizations, increase its visibility, act as a clearinghouse
for inland valley development in sub-Saharan Africa, and lift its recommendations to the
national policy level. The CCER team saw the continued relevance of IVC and endorsed
that Phase 3 be prepared for implementation in 2005-2006 as pointed out on several
occasions by the members of I\VVC.

The Consortium Management Committee discussed the recommendations of the CCER at
the IVC Annual Workshop in April 2005. It was decided to implement the
recommendations with immediate effect to act as a basis for the strategic planning of
Phase 3. New research activities will be multi-annual, trans-border and located in
benchmark areas, as previously designed for Phase 2. The framework for the new 1VC
strategic plan was formulated at the workshop, based on four themes: 1) improving
livelihoods of resource poor farmers by optimizing inland valley production systems, 2)
sustaining (agro)-biodiversity in inland valley lowlands, 3) capitalization and transfer of
results, and 4) capacity building and institutional changes.

3.5 Steering Committee of Africa Rice Initiative

The African Rice Initiative Steering Committee met in Cotonou on April 25-27. The
committee identified seed production and supply as the first priority issue and therefore
made the following recommendations:

(i) Emphasis should be put on breeder and foundation seeds production

(i) ARI should support and encourage the production of certified seeds by
communities and private sectors

(iii) ARI should conduct training in seed production and train communities in
community-based seed systems (CBSS).

Other priority areas identified were the development of complementary technologies for
NERICASs and post-harvest and processing.
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3.6 Steering Committee of ROCARIZ

The ROCARIZ network will continue to work on the five major priority themes: rice
varietal selection, natural resource management, integrated pest management and socio-
economics. Between the rice improvement and IPM Task Forces, the network will
support the development and dissemination for site-specific selection in the following
areas: (i) evaluation of inter- and intraspecific segregating populations and the selection
of improved rice lines which combine good yield potential and multiple stress tolerance
(ii) fixed lines will be identified at one or two sites which combine good yield potential
with multiple stress tolerance and (iii) superior rice lines will be selected and evaluated
by farmers through PVS.

The Socio-Economics Task Force will broaden its outlook and will assess impact and
policy issues affecting rice sector in NARS countries. The Natural Resource Management
Task Force will continue to work on fertility, water and cropping systems, which will
bring the most stable rice yields while conserving the natural resource base. The
Technology Transfer Task Force will use participatory methods to evaluate post-harvest
methodologies and adopt the PLAR methodology in most of its activities.

In the next three years, training programs and yearly Task Force meetings will be carried
out for all the thematic groups. Universities in the sub-region will be brought into the
work of the network. Breeder seed production for most of the selected new rice lies will
be a major network activity.

The seven Task Forces of the network have been merged into five (5). The Mangrove
Task Force has been merged with the Breeding Task Force to form one Breeding Task
Force. The Sahel Natural Resource Management and the Humid Zone Task Forces have
been merged into one unified Natural Resource Management Task Force. The
Technology Transfer Task Force has been re-named Participatory Innovation Technology
Transfer Task Force to allow for the direct involvement of the farmers in the
development and testing of new rice technologies.

3.7 National Experts Committee (NEC)

The National Experts Committee (NEC) comprised of Directors General of WARDA
Member Countries meets every two years in rotation with the WARDA Council of
Ministers.

At the 2004 NEC meeting held in Yamoussoukro on 24-26 June, nine member countries,
together with observers from two non-member countries and NGOs, reviewed the
progress of WARDA’s research and project activities and made a number of
recommendations on strategic issues and on research areas of concern to NARS. The
NEC underlined the importance of the dissemination, promotion and widespread use of
NERICAs and their complementary technologies. The committee urged that research is
required to address the potential effects of heavy metal contamination in rock phosphate.
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4. CHALLENGE PROGRAMS AND AFRICA RICE CENTER (WARDA)

The Challenge Programs bring together powerful coalitions to use advanced technologies
and traditional plant diversity to address the continuing problem of hunger, especially
among the resource-poor farmers of the developing world. WARDA is engaged in each
of the four Challenge Programs to ensure that rice producers and rice consumers alike are
able to reap the manifold benefits from these initiatives.

Challenge Program: HarvestPlus

The primary underlying cause of micronutrient malnutrition is poor quality diet,
characterized by high intakes of food staples, but low consumption of animal and fish
products, fruits, lentils, and vegetables, which are rich sources of bioavailable minerals
and vitamins. Biofortification of staple crops provides, at low cost, a sustainable food
source with improved levels of micronutrients.

WARDA will screen a wide range of germplasm covering breeding lines from rainfed
and irrigated ecologies and O. sativa and O. glaberrima accessions and landraces from
the Genetic Resources Unit for a range of important micronutrients. Information
generated will provide a basis to develop a breeding program to improve the levels of
important micronutrients in rice for Africa.

Generation Challenge Program: Unlocking Genetic Diversity in Crops for the
Resource-poor

The products of the genomics revolution will not address the needs of the poor without
this strong coalition of institutions dedicated to alleviating poverty through a combination
of molecular technology and traditional plant breeding. This Program will make available
as public goods an unprecedented array of genomic and genetic resources, ready for
direct use in plant improvement. The first beneficiaries will be the NARS of those
developing countries, small and large, that have plant improvement programs, and later
any other entities with crop improvement goals, especially those dedicated to the well-
being of resource-poor farmers.

Rice is a priority crop for the first year case study on drought. WARDA is mainly
involved in the sub-program SP1: Genetic diversity of global genetic resources. The
Genetic Resources Unit is supplying drought-tolerant accessions, lines and varieties for
the global genetic resource, and WARDA will undertake the first-year genotyping of all
3,000 accessions in this resource. Further tasks include phenotypic analysis under
drought conditions of the 3,000 accessions and other mapping populations, such as the
interspecific mapping populations between O. glaberrima x O. sativa (upland variety
from Colombia) developed by CIAT.

WARDA will be involved in unraveling the genetic basis of drought tolerance in rice by

conducting phenotyping experiments on segregating populations and derived lines and
locating genes/QTLs on crop genetic maps using wet lab and in situ genotyping.
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Challenge Program: Water and Food

The Africa Rice Center is participating in this Challenge Program in collaboration with
WorldFish, IFPRI and NARES from the Africa region. The project entitled Community-
based Fish Culture in Irrigation Systems and Seasonal Floodplains has been approved for
implementation in 2005. The aim of the project is to investigate fish productivity using
seasonal floodwaters of large rivers such as the Indus-Ganges, Mekong and Niger for
rice-fish culture. These waters are considerably underutilized in terms of managed
aquatic productivity. The underlying assumption of the approach is that all stakeholders
can communally manage seasonal water bodies under equitable and sustainable sharing
arrangements. WARDA is responsible for the research in the floodplains of the Niger
River in Mali.

Challenge Program: Sub-Saharan Africa

The SSA-CP addresses the three major challenges to African agriculture: failure of
agricultural markets, inappropriate policies, and natural resource degradation. WARDA,
in collaboration with other CG Centers, FARA, NARES in West and Central Africa and
through sub-regional organizations, including CORAF/WECARD, helped identify and
characterize pilot learning sites in each of three cross-border sub-regions. From 2005,
WARDA will help implement the first phase in the pilot sites in Niger/Nigeria, Congo
DRC/Rwanda/Uganda and Zimbabwe/Mozambique/Malawi. Phase two will bring in six
further sites in due course.
The main foci of this program are:
e Improving accessibility and efficiency of markets for smallholder and pastoral
products
e Developing technologies for sustainably intensifying subsistence-oriented farming
systems
e Developing smallholder production systems that are compatible with sound NRM
e Catalyzing the formulation and adoption policies that will encourage innovation
to improve the livelihoods of smallholders and pastoralists
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5. SYSTEMWIDE PROGRAMS
Integrated Pest Management (IPM)

Resource-poor farmers in developing countries, who currently rely on rice, lose an
estimated 10% in yield each year because of soil-dwelling insect pests. WARDA'’s
involvement in this sub-program on integrated pest management will focus on sustainable
management of termites through a combination of improved management techniques and
identification and dissemination of NERICASs with resistance/tolerance to termites.

Systemwide Initiative on HIV/AIDS and Agriculture, Food Security and Nutrition

As the largest employer in Africa, agriculture is particularly affected by the global
catastrophe of HIVV/AIDS. An estimated seven million agricultural workers have died of
AIDS worldwide, according to FAO, and it is expected that 25 million Africans, mostly
in the 15-49 years age group are already infected with HIV. The labor force is severely
impaired because of death or illness. Farming families suffer loss of labor and subsequent
depletion of income; the poorest find it difficult to produce enough food to subsist on.

The CGIAR response to the HIV/AIDS pandemic is the System-wide Initiative on
HIV/AIDS and Agriculture (SWIHA). Africa Rice Center is one of the convening centers
for this concerted effort to address the impact of HIV/AIDS on agriculture, agricultural
productivity, food security, health and nutrition, through the interventions of agricultural
research and development. In West and Central Africa, WARDA collaborates with
governmental and non-governmental organizations, and is developing a database of
institutions working on HIV/AIDS and agriculture, assessing the impact of HIVV/AIDS on
agriculture and nutrition, developing an HIVV/AIDS and agriculture network, and carrying
out sensitization and awareness work on the role of agricultural institutions.

Systemwide Livestock Program

Many small-scale rice farmers grow crops in mixed crop-livestock systems within which
there is a distinct fodder value for rice straw. WARDA is teamed up with ILRI, IRRI and
ICRISAT to carry out multidimensional improvement of the fodder value of rice straw
for ruminants. The research agenda includes an assessment of the opportunities for
exploiting variation in fodder value of rice straw in current varieties and opportunities for
further rice improvement with respect to rice straw fodder as an additional breeding and
selection criterion.

On-line Learning Resource Project (Information and Communications Technology
—Knowledge Management)

The objective in creating an On-line Learning Resource Center (OLR) is to enhance the
quality and pertinence of information related to agriculture and natural resource
management in collaboration with key partners (NARES, CGIAR centers, Agriculture
Programs and Universities). The OLR will allow the rapid transfer of ‘public goods’
created within the CGIAR no matter where and in what format, develop a state-of-the-art
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educational resource with a joint platform approach to education and training, and build
the capacity of national partners.

WARDA will work with its member countries to prepare a meeting early in 2005, in
conjunction with the project’s training coordinator IITA, to discuss how WARDA
partners in NARS and Universities can benefit from the OLR.

Consortium for Spatial Information (ICT-KM)

Africa Rice Center is a member of the Consortium for Spatial Information (CSI) and
takes an active part in the Information and Communications Technology — Knowledge
Management project. The existing geo-spatial data at WARDA are being inventoried and
the datasets will be compiled using a common methodology to form part of a metadata-
base that will be available on-line from the ESRI virtual university. It should lead
eventually to better availability and sharing of geo-spatial data, and increased
collaboration across centers.

Africa Rice Center (WARDA) MTP 2006-2008 — 25 —



6. SUPPORT UNITS

Genetic Resources Unit/INGER Africa

The activities of the genetic resources unit of WARDA contribute to the management of
rice genetic diversity and to the sharing and wide-scale testing of superior, stress-resistant
varieties of rice in sub-Saharan Africa, thus improving the capacity of NARS through
training, and reinforcing the links between research at WARDA and the NARS. The
GRU also hosts the INGER Africa network.

Plant Quarantine and Biosafety Unit

The Plant Quarantine Facility at WARDA is a cornerstone in strengthening the domestic
quarantine capabilities by providing assistance in meeting the plant health requirements
in the West African region. It is an important link between WARDA and the NARS. The
containment facility for transgenic plants at 1ITA, Ibadan will be available for use by
WARDA. This facility allows WARDA to become actively engaged in the testing and
eventually the production of genetically-modified rice, if possible, as soon as the legal
framework is established in member countries. WARDA continues to be actively
involved in the process of developing the biosafety regulations in the region.

Training, Information, Library Services (TILS)

The work of Center scientists and NARS counterparts is enhanced by TILS through
enabling them to access current scientific literature. Training of scientists from
institutions of WARDA member states is an important objective of WARDA. TILS is
the focal point for visiting scientists, research fellows and students from partner
universities. Professional training for WARDA staff is one of the priorities of TILS.

GIS and Biometrics Unit

GIS techniques will allow simulation and sensitivity analyses to match promising
improved germplasm to a wide range of production scenarios to provide some
preliminary information for ‘scaling-out’ decision support. The unit is involved in
various project activities for field surveys, data geo-referencing, and spatial
analyses/modeling, and scientists are increasingly requesting mapping as geo-referenced
data. Arrangements for WARDA and IITA to share GIS and Biometrics services have
reached an advanced stage.
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7. FINANCING PLAN
2004 Results and 2005 Developments

Gross expenditure in 2004 was US$ 10.80 million, and US$ 10.50 million, net of
recovery of indirect cost of US$ 0.46 million; about 70% of 2004 resources were utilized
for programmatic activities. WARDA ended the year with a positive net increase in net
assets of US$ 0.82 million to strengthen its working capital and equity position

Grant income from donors was US$ 10.798 million in addition to US$ 0.07 million of
earned income. Recovery of indirect costs from restricted projects was US$ 0.46 million.

Grant income for 2005 is projected at US$ 11.66 million in addition to US $0.07 million
in earned income (Table 1). The earned income is expected to increase slightly as the
interest rate has slightly improved as of the end of 2004.

The 2005 expenditure is estimated at US$11.46 million compared to actual spending of
US$ 10.02 million for 2004.

Resource allocation to programs for 2005 is projected to be around 72% of the total
available.

Table 1: Comparison of 2004 performance and 2005 current estimate

2004 Actual 2005 Estimate
(US$ million) (US$ million)
Sources of Funds
Donor Funding:
a. Unrestricted 6.55 5.69
b. Targeted 4.22 5.90
Earned Income 0.07 0.07
Total 10.84 11.66
Application of Funds
Programmatic
Management and General Expenses 6.62 8.06
Special Transition Program * 2.65 3.05
Depreciation .59 22
Less: Overhead Recoveries .61 .92
(.46) (.79)
Net Expenditures
10.02 11.46
Unexpended Balance
.82 20

*  Relating to the Ivorian crisis, the return to the Bouaké headquarters and subsequent relocation to Cotonou,
Benin.
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The 2004 spending and 2005 current planned resource allocation by CGIAR activity are
summarized below:

Table 2: Actual and planned resources allocation by CGIAR activity for 2004 and
2005

US$ (million)

2004 2005

Actual Estimate %
Increasing Productivity 4.2 4.9 43
Protecting the Environment 5 .6 5
Saving Biodiversity 1.1 1.3 11
Improving Policies 8 9 8
Strengthening NARS 3.3 3.8 33
Total 10.0 11.5 100

Five per cent of 2005 resources are allocated to protecting the environment, 8% to
improving policies, 43% to increasing productivity and 33% to strengthening NARS.
These allocations are consistent with the Center’s long-term strategic direction.

Table 3: Allocation of resources by outputs (Logical Framework Format) US$
(million)

US$ (million)

2004 2005

Actual Estimate %
Germplasm Improvement 2.1 24 21
Germplasm Collection 1.1 1.3 11
Sustainable Production 3.6 4.1 36
Policy 8 9 8
Enhancing NARS 24 2.8 24
Total 10.0 115 100
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Funding Trends

With the continued efforts in fund raising and the harnessing of greater awareness
amongst its community of donors on the importance of cutting edge and strategic rice
research, WARDA has consistently increased its share of resources within the CGIAR
System. Funding has increased, in nominal terms, from US$ 9.0 million in 1998 to US$
11.66 million in 2005 (expected), an increase during the seven-year period of over 30%.

In line with the fund raising efforts, sharper research focus, the revision of the 2006-2008
MTP projects, the success of its research including NERICA, and the greater public
awareness of NERICA, WARDA expects a reasonable steady growth in funding beyond
the year 2005 and for the plan period of 2006-2008.

Inflation and Exchange Rates

The CFA franc (West African CFA franc) has not fluctuated sharply and its value has
remained in a range of CFA 500 to CFA 530 for one US Dollar. The region is dependent
on imports, mostly from European countries with a major share from France. Large
swings in exchange rates will impact the Center budget. Management will continue to
monitor the exchange rate of the CFA franc and assess its implications for the Center
budget which is denominated in US Dollars as per CGIAR practices.

Actual inflation in 2004 was around 3% and is forecasted to be between 3.0 and 4.0% in
2005-2006. However, starting January 2005, WARDA has temporarily relocated its
headquarters and staff to Cotonou, Benin. The standard cost of living of Benin is
considered less than that of Cote d’Ivoire. WARDA will monitor actual inflation in 2005
and assess its implications on the purchasing power of the budget.

Inflation on the US Dollar expenditure is expected to be around 1.5 - 2.5% for 2005-
2006.

Depreciation of Fixed Assets

The actual depreciation of existing Center fixed assets for 2004 amounted to US$ 0.608
million as against US$ 0.406 million for 2003, due to an adjustment of fixed assets
related to the Cote d’lvoire civil crisis. Center research equipment replacement is in
accordance with Center replacement planning, which depends on availability of
resources.

Capital Fund
The purpose of the Capital Fund is to finance all Center core capital requirements. The

balance of the Capital Fund as at 31 December 2004 was US$ 0.40 million, appropriated
by the Board of Trustees for fixed assets renewal. The Board makes allocations to the
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capital fund based on recommendations from Management and in accordance with
replacement plans. Annual fixed assets depreciation charges are added to the Capital
Fund.

Capital Investments

Net investment in capital equipment as of 31 December 2004 was as follows:

US$ M
Category Original | Accumulated Net (%)
Cost Depreciation Book NBV
Value To
(0C) (AD) (NBV) ocC
-Equipment (Research and Heavy) 1.76 1.67 0.10 6
-Vehicles and Tractors 2.34 1.70 0.64 27
-Furniture and Office Equipment 1.18 0.99 0.19 16
-Laboratory /Scientific Equipment 1.59 1.33 0.26 16
- Computers 1.91 1.73 0.18 9
8.81 7.43 1.38 16

Over 84% of fixed assets are depreciated. The Center is working towards a fixed assets
renewal program as some of the scientific equipment will be needed in Cotonou, Benin.
Other equipment will be shared with I TA.

Working Capital (Days)

The working capital as of 31 December 2004 can support operations for 59 days (minus 5
days for 2002) compared to the CGIAR norm of 120 days of operations. Management has
put in place a plan for strengthening the working capital over a specified five-year period.
Liquidity

The Center’s liquidity continued to improve.

2003 2004 2005

Projected
Current Ratio (times) 1.09 1.24 1.26
Quick Ratio (times) 1.04 1.18 1.23
Cash to Current Assets (%) 58 55 65
Cash to Current Liabilities (%) 64 68 82

The Center is continuing its efforts to improve its liquidity position to absorb minor
unexpected funding shocks and cash shortages. The Center has come a long way since
1998 in improving its financial health despite the crisis in Cote d’lvoire. The Center is
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focusing attention on refining cash flow by programming operating and capital
expenditures to improve overall liquidity and spending patterns.

Equity Trends

Equity (net assets less investments in fixed assets) of the Center is on an upward trend as
planned by Board and Management to reach a level that can support consistent and
uninterrupted operations in cases of delays in donor remittances or cash inflows.

2004 2005 2006 2007 2008
Equity (%) 15 15 20 25 31

The Center will be steadily improving its equity to reach the CGIAR standard of 25% or
90 days of operations by 2007.

Fixed Costs (salaries and benefits)

The Center’s fixed costs are below the CGIAR norm of 50% of total spending/budget.
The Center is closely monitoring its fixed costs through regular review of its staffing
needs and requirements.

WARDA Personnel Cost Trend 99 - 04
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Note: Fixed costs in 2004 included around US$ 164K for one-time separation payments that should have
been reflected under the Special Transition Expenses of the Center and not salary costs.
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2006- 2008 PLANS
Funding Requirements and Financing Plans

The 2005 funding level of the Center has been used as the basis for developing the plans
for 2006 to 2008. The Financing Plan level has been adjusted to reflect the current
estimate of WARDA'’s operations for 2005.

The expected level of donor funding for 2005 is projected at US$ 11.59 million, in
addition to earned income of US$ 0.07 million and indirect cost recoveries of US$ 0.80
million from restricted projects. The Center’s projected operating levels (net of indirect
cost recoveries) for 2005 to 2008 are:

US$ (million)
2005 2006 2007 2008

Projected Donor Funding
a. Unrestricted Funding
b. Targeted Funding

5.69 5.59 5.73 5.87
5.90 6.49 6.65 6.82

Total projected funding 1159 | 12.08 12.38 | 12.69

A combined growth and inflation rates of 2.50% has been incorporated in the plans for
the years 2006, 2007 and 2008.

Earned income. Earned income is expected to be at the level of US$ 0.100 million for the
duration of the plan due to the slight improvement in global interest rates starting 2005.
Further improvements in income from changes in global interest rates will be reported
accordingly.

Indirect Cost Recovery. Most donors are resistant to meeting real costs (full cost of
operations — direct and indirect) of CGIAR Centers. Indirect cost recovery is a critical
component for financing WARDA's non-research activities and operations providing an
essential and critical support service to research. WARDA is constantly refining its
indirect cost recovery system to reflect real cost of activities. WARDA'’s indirect cost
recovery is expected to be around US$ 0.800 million for 2005 and will be held
approximately at the same ratio for the plan period.

OPERATING BUDGET 2005-2007
The research activities and allocation of resources were determined by an in-depth and
detailed review of WARDA programs and research projects at a special program retreat

and meetings by staff at different levels of the Center. The Board and Management also
undertook a Center-wide review for setting priorities for the development of the 2006-
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2008 MTP. Research is allocated over 72% of total Center resources, consistent with
Center priorities and the 2003-2012 Strategic Plan. The allocation of funds to projects,
source of funding, and linkage with the CGIAR research agenda within the newly
adopted log frame are reflected in the main budget tables (Annex C).

Allocation of resources by object of expenditures (cost structure). WARDA carefully
monitors the cost structure of operations to ensure that fixed costs are kept to a
reasonable proportion of the annual budget. Approximately 40-50% of the resources are
allocated to personnel costs (Budget Table 6).

Allocation of resources by CGIAR undertaking: The allocation of resources to CGIAR
undertakings is in accordance with WARDA'’s Strategic Plan 2003-2012 priorities and
consistent with CGIAR strategies and priorities (see Budget Table 2).

Allocation of resources by region. All Center resources are directed to sub-Saharan
Africa (SSA) as dictated by the mandate of the Center within the CGIAR System. (see
Budget Table 5).

Personnel input: Center-hired internationally-recruited staff (IRS, including PS and APS)
level is estimated at around 48 positions, including post-doctoral fellows and visiting
scientists. Additional positions are planned subject to funding availability in 2005 and
beyond (Budget Table 9).

Nationally-recruited staff (NRS): this is the General Services Staff (GSS) category with
an overall level reaching around 110 positions (all locations) after the relocation to
Cotonou, Benin. A number of staff were separated from the Center in 2002, 2003 and
again in 2004 due to the Cote d’lvoire crisis.

TEMPORARY RELOCATION OF THE CENTER TO COTONOU, BENIN.

Due to the renewed Ivorian crisis in October 2004, the Center had to abandon its plan to
return to Bouaké and relocated its headquarters to Cotonou, Benin. Our temporary site at
ICRISAT-Bamako is now closed and all former Cote d’lvoire-based staff have been
consolidated and relocated to Cotonou, Benin with a planning horizon of five years.
However, a minimum of activities continues to be maintained by a skeleton staff at M’be
— Bouakeé in Cote d’lvoire. Other stations at St. Louis, Senegal, and Ibadan, Nigeria and
Dar es Salaam, Tanzania remain in operation as normal.

CAPITAL BUDGET

The Center operates under a landlord-tenant agreement arrangement with 11'TA, Cotonou.
All costs should be realized in 2005 and depreciated over the length of the five-year
period in Cotonou and depreciated over the length of the five-year period in Cotonou,
Benin. The estimated annual average requirements for this arrangement during the plan
period are in the order of 0.70 million per year.
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FINANCIAL RATIOS

Management has been making special efforts to improve and sustain the liquidity position
of the center. The liquidity position of WARDA will improve during the plan period
2006-2008 as per plans put in place by Board and Management for strengthening the
financial base of the Center.

INFLATION AND EXCHANGE RATES

Combined annual weighted inflation in African countries where the Center operates is
projected to be around 3.0 — 4.0%. The CFA franc has been stable and no major
fluctuations are expected. The Center will continue to monitor changes in inflation and
exchange rates and assess their impact on the purchasing power of the budget.
FINANCING PLAN 2006

The confirmed and high probability funding for financing the Center operations in 2006
amount to US$ 12.18 million. Included in this amount is US$ 0.60 million, representing
the World Bank share of the 2006 plan.

The projected unrestricted funding amounts to US$ 5.59 million and restricted/project
funding is projected at the level of US$ 6.49 million.

The Center earned income is projected at US$ 0.10 million, the same level as 2005 due to
the slight improvement in global interest rates.

Table 7a provides details of the funding and donor support for 2006 agenda.

Financing of 2006 Plan

US$ (M) %

Unrestricted support 5.59 46
Targeted /restricted Funding 6.49 53
Subtotal 12.08 99

Center earned income 0.10 1
Total 12.18 100

Spending is planned to be at the level of US$ 11.68 million leaving a net positive
increase to net assets to strengthen Center equity of US$ 0.50 million.

SUMMARY OF FINANCING PLAN
The resource requirements over the plan period are based on the 2005 funding level of
the Center and the best estimate of resources for 2006 which is the basis for this plan

period. The 2006 plan is increased by a combined annual growth and inflation rate of
2.5% for years 2006 and 2007 respectively.
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. Annexes I

ANNEX A. PROGRAMS AND PROJECT PORTFOLIO
Program 1 — Integrated Rice Production Systems
Project 1: Enhancing Productivity and Stability of Upland Rice-based Systems

Rationale: Subsistence-orientated families in sub-Saharan Africa produce most of the
upland rice in bush-fallow systems using slash-and-burn practices. Typically, they do not
use external inputs and labor is limited for effective weed control. Yields are severely
constrained by frequent drought and low soil fertility, particularly soil acidity and
deficiencies of N and P. Population pressure has forced upland-rice farmers to reduce
fallow periods or expand cultivation to marginal lands. Consequently, this has increased
erosion, depleted nutrient stocks, provoked the build-up of weeds and other pests and
denuded large areas of natural vegetation. Major rice biotic stresses are blast disease,
stem borers, termites and Striga spp. To redress the declining productivity, stabilize
production and, in the longer term, improve profitability in upland rice production
systems, a complementary package of easily adopted technologies must be developed for
resource-poor farmers. Against an assumed background of enabling national rice
development policies, the major focus of this project is productivity enhancement through
integrated genetic and natural resource management, which should be disseminated
through effective NARS extension agencies. New multiple-stress-resistant cultivars with
improved yield potential will continue to be developed. A mixture of conventional
breeding techniques and biotechnology tools will be used to exploit the rich reservoir of
genetic resources present in the indigenous germplasm pool of the African rices, O.
glaberrima and O. sativa landraces. Accompanying this will be integrated pest and soil
fertility management options that sustain the natural resource base in an environmentally
sound manner.

Goal: To improve the well-being of upland rice producers and consumers in Africa.

Purpose: To enhance productivity and system stability through usage by farmers of high
yielding, good quality, multiple-stress-resistant varieties and integrated soil fertility and
pest management technologies.

Outputs and Activities

Output 1: Improved lines and varieties of good quality with higher and stable yield

Activities

1.1 Identify and characterize germplasm for yield, and performance in relation to: soil
acidity, low phosphate, blast, stem borers, weeds, and micronutrients

1.2 Develop genetically diverse intra- and inter-specific lines

1.3 Participatory Varietal Selection of advanced breeding lines
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Output 2: Integrated management options for pests and diseases
Activities

2.1
2.2
2.3

Develop integrated pest management (IPM) strategies for rice stem borers
Characterize and integrate management of blast disease in the upland ecosystem
Determine incidence of Striga and termites in rice and develop management
strategies

Output 3: Profitable integrated soil fertility management options
Activities

3.1

3.2

3.3

Develop grain-legume/rice rotation systems that stabilize and enhance rice
productivity

Identify mineral fertilizer rates and an integrated, low-input, soil fertility
management package that enhances and optimizes productivity

Characterize upland rice soils in different agro-ecologies to target soil management
interventions

Output 4: Determinants of adoption and impact of improved technologies
Activities

4.1

4.2

4.3

Identify factors associated with the diffusion and adoption of NERICA and O.
sativa lines

Assess the impact of adoption of new varieties on farmers’ livelihoods, poverty and
rice biodiversity

Develop methods to target and adapt technology components to specific
biophysical, social and market conditions

Milestones

2006

2007

Lines with improved yield and resistance to blast identified and dispatched to
NARS

Breeding lines and cultivars with resistance/tolerance to important pests and
diseases identified

Pathogen lineage in three African countries determined

Impact of tolerant NERICAs and cultural practices on blast management
determined

Diffusion, adoption and impact assessment of NERICAs and other modern
varieties on income, poverty and biodiversity completed in Cdte d’lvoire and
Guinea concluded

Assessment of the adoption and impact of the NERICAS in two other countries in
West and Central Africa (Benin and Nigeria) completed

Baseline surveys for the ARI pilot countries and Uganda completed

Lines with improved vyield, resistant to blast and tolerant to low phosphate
dispatched to NARS
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2008

Pathogen lineage in three further African countries determined

Characterization of breeding lines and cultivars for resistance/tolerance to
important diseases and pests at key sites

Recommended IPM practices for important pests and diseases available

Integrated low input soil fertility management practice for improved upland
sativas and NERICAs available for testing with NARS partners and farmers in the
region

Soils in different upland agro-ecologies characterized to help develop targeted soil
management interventions, including fertilizer recommendations

Micronutrient levels of a range of breeding lines and genebank accessions
determined

Ex-ante and ex-post assessment of impacts of the NERICAs and other modern
varieties in two other countries (The Gambia and Uganda) completed.

Estimation of the diffusion and actual and potential adoption of the NERICAs and
other improved sativas in West and Central Africa completed

Lines with improved yield, resistance to blast and tolerant to low phosphate and
soil acidity dispatched to NARS

Micronutrient levels of a range of breeding lines and genebank accessions
determined

Genebank O. glaberrima and sativa accessions with stress tolerance identified
Pathogen lineage in three further African countries determined (now completed
for all countries in West Africa)

Contribution of IPM options to sustainable production determined and ready for
assessment by farmers

Incidence of termites determined in three countries and management options
evaluated

Assessment of impact of NERICA and other modern varieties in three other
countries completed and estimation of the diffusion and adoption of NERICA and
other modern rice varieties in West and Central Africa completed

Ex-ante and ex-post assessment of impacts of the NERICAs and other improved
sativas in two other countries (Sierra Leone and Ghana) completed.

Ex-ante and ex-post impacts of varietal improvement on national incomes,
poverty and biodiversity in West and Central Africa assessed.

Beneficiaries

Millions of smallholder rice farmers in the warm sub-humid and humid tropics of Africa,
particularly women rice farmers, who will have access to improved upland rice
technologies. Wider benefit accrues to private traders, large producers and processors,
while national research and development partners will benefit from new approaches to
increase rice production and productivity.
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System linkages

Germplasm improvement 20%
Germplasm Collection 15%
Sustainable production systems 35%
Policy 10%

Enhancing institutions 20%

Linkages to other WARDA projects

e Project 2 for germplasm supply, integrated soil fertility management principles,
and adoption methodology

e Project 6: supply improved varieties and technology packages

e Networks: PVS, dissemination of NERICAs and improved varieties and
technologies

Partners

e Advanced Research Institutes: IRD, Natural Resources Institute, Cornell
University, CIRAD and the John Innes Centre—development of genetic source
materials for use in applied breeding programs and molecular analysis.

e CGIAR Centers: IRRI, CIAT, IITA—rice germplasm exchange and genomics
knowledge sharing.

e ROCARIZ and ECARRN Task Forces: NARS, farmer organizations and NGOs—
evaluation and adaptation of rice and ICM technologies

Annual costs (US$ million)

2006$1.5 2007$16 2008 $1.6
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Project 2: Sustainable Intensification of Lowland Rice-based Systems for Enhanced
Livelihoods

Rationale: The area of lowland is limited by comparison to the uplands but the potential
for yield is much higher, due to water availability in the lowlands providing an
opportunity to grow more than one crop per year. This means a substantial proportion of
the rapidly growing demand for rice in SSA can be met from production in the inland
valleys, provided there are enabling rice development policies and active NARES
involvement. However, land use intensification can result in pest and disease build-up,
degradation of the resource base and sometimes abandonment of sites. Higher yields can
take pressure off the land and help conserve both lowlands and uplands. There is a
general need for technologies that enhance productivity and permit exploitation of these
lowland areas in ways that ensure their sustainability while improving the well-being of
farming communities. Major biotic constraints are African rice gall midge (AfRGM), rice
yellow mottle virus (RYMV), and weed competition, while the primary abiotic
constraints are soil nitrogen deficiency and Fe toxicity. Biotechnology tools can unlock
the genetic diversity of stress-resistant genes thought to be hidden in the Oryza spp., and
identify molecular markers to exploit their transfer through marker-assisted selection.
Drought and flooding are problems in lowlands with poor water management.
Interspecific crosses are generating progenies that can be tested under pressure for major
constraints. Large numbers of varieties can be presented to farmers through participatory
varietal selection in order to provide feedback for breeders. Natural resource management
in rice-based systems will benefit from participatory learning and action research (PLAR)
to exchange potential solutions with farmers. System diversification through grain
legumes and high-value vegetables will be investigated in partnership with AVRDC and
NARS to improve farmers’ income and increase their ability to respond to market
demand for quality products. Although successful adoption will depend to some extent on
the availability of improved seed for NARS testing and inputs for farmers such as
fertilizer, legume-rice systems will contribute to nitrogen nutrition and organic matter
build-up.

Goal: To create new opportunities which benefit poor lowland rice producers and
consumers in Africa.

Purpose: To provide improved technologies that can help farmers to exploit the lowlands
in a sustainable and profitable manner.

Outputs and Activities
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Output 1: High yielding and stable lowland rice lines and varieties with good quality

Activities

1.1 Characterize germplasm and develop breeding lines for yield, micronutrients,
resistance/tolerance to iron toxicity, RYMV, and AfRGM

1.2 Participatory varietal selection (PVS) for lowland varieties

1.3 Characterization of genes and molecular markers associated with biotic stresses

Output 2: Sustainable integrated crop management options for lowland rice-based

systems

Activities

2.1 Develop low input integrated soil fertility management options that optimize

nutrient-use efficiency (nitrogen and phosphorus)

2.2 Generate IPM options for RYMV and AfRGM

2.3 Develop crop management options to alleviate Fe toxicity in watersheds

2.4 Analysis of the socio-economic and institutional constraints to the development of
lowlands

Output 3: Stable and profitable crop diversification in lowland rice-based systems

Activities

3.1 Develop options to exploit temporal and spatial niches for high value vegetable and
field crops to diversify the farmers’ portfolio of enterprises

3.2 Synthesize knowledge on peri-urban rice-based systems

Milestones

2006
e Lines that are resistant or tolerant to one or more of the prevalent stresses
(AfRGM, RYMV, iron toxicity, and blast) identified
e Recipient parents selected, appropriate lab space identified in NARS countries,
First generations of hybrids generated
e Recurrent parents selected. Appropriate biotechnology laboratory space
identified, First generation of F; available.

2007

e Well adapted genotypes identified with (i) combinations of resistance or tolerance
to RYMV, iron toxicity and blast and (ii) combining resistance or tolerance to
AfGM and good adaptation to the respective ecologies

e |ron toxicity screening tool for lowland rice varieties available for use by lowland
breeders

e Lowland soil rice in different agro-ecologies characterized to target soil
management interventions
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2008

Habitat management strategy for AfRGM through biodiversity in Paspalum
scrobiculatum evaluated with farmers

Full biological, serological and molecular characterization of RYMV isolates
including isolates from East and Central Africa completed

Improved cultivars of high value vegetables are identified and made available for
testing in rice-based systems in several countries

Molecular breeding course for NARS breeders

DNA extraction equipments provided and installed in Burkina Faso, Guinea, Mali
and The Gambia. BC;F; material evaluated

New eco-specific varieties with resistance or tolerance to one or more of the
prevalent stresses (AfRGM, RYMV, iron toxicity, and blast) disseminated to
national programs

Improved IPM strategies against RYMV and AfRGM disseminated to NARS
Integrated low input soil fertility management practice for lowland rice
production available for testing with NARS partners and farmers in the region
BC,F;1 and BC,F; progenies developed and genotyped, BC,F,homozygous lines
with resistance gene to RYMV available

BC,F1  and BC,F; lines homozygous for resistance to RYMV available and
evaluated

Beneficiaries

Resource-poor lowland rice farmers cultivating inland valleys of the warm sub-humid
and humid tropics of West and Central Africa, particularly those in areas with high
population density.

Partners

NARES - through ROCARIZ in West and Central Africa, ECARRN in East and
Central Africa, and NGOs (i.e. SG 2000)

CIMMYT and IITA — explore options for improved rice-maize systems for
hydromorphic fringes

AVRDC - develop integrated rice-vegetable systems

Natural Resources Institute, UK — management of weeds, nematodes and RYMV
JIRCAS and Ministry of Food and Agriculture, Japan

Cornell University, IRD, CIRAD and the John Innes Centre — biotechnological
activities

Texas A & M University — grain quality
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System Linkages

Germplasm Collection 10%
Germplasm improvement 30%
Sustainable production systems 45%
Policy 5%

Enhancing institutions 10%

Linkages to other WARDA projects

e Project 1 for germplasm, integrated soil fertility management principles, and
adoption methodology.

e Project 3 for some soil management principles and options.

e Project 8: Technology generation and testing with the Economics, Natural
Resources Management, IPM and Breeding ROCARIZ Task Forces.

e INGER-Africa for germplasm exchange.

e [VC: Multi-scale characterization of inland valley systems; development of low
cost water management options; transfer and testing of crop and resource
management technologies in specific environments.

Budget (US$ million)

2006$2.2 2007%$22 2008%23
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Project 3: Enhancing the Performance of Irrigated Rice-based Systems in Africa

Rationale: Arid regions where irrigation plays an important role have the highest level of
water withdrawal for agriculture. Of the 212 million hectares under cultivation in SSA,
only 2% is under irrigation, yet this area supplies 10% of the agricultural production.
Irrigated rice and associated production systems are generally input-intensive and market
oriented. Input use levels and associated production costs are higher than for traditional
rainfed rice production systems. Consequently, yield and productivity levels required to
recover investment and ensure profitability of irrigated rice-based systems are much
higher. Irrigated rice yield potentials are in the range of 8-10 tons ha™, while actual
paddy yields on farmers’ fields are 4-6 tons ha™. In light of the challenges of narrowing
the yield gaps, improved technologies are being generated and adapted to address the
major constraints of irrigated rice-based systems. These technologies are being assembled
into options for rice integrated crop management, with emphasis on medium- and small-
scale producers who comprise the majority of irrigated rice farmers. Successful transfer
of these options will depend on the cooperation and partnership of willing farmers and
active NARES and a stable market environment supported by enabling rice development
policies, including limited incentives for long-term investment by farmers in INRM.
Subject to donor support and funding, the research thrust will focus on understanding the
diversity of irrigated rice-based systems, and to assess the potential of improved
technologies to narrow yield gaps and address the constraints on producers. As water
control is key to lowland development, technologies developed for purely irrigated
systems could be adapted to improving the performance of other systems along the
irrigated-lowland continuum. Also, high levels and/or inappropriate use of chemical
inputs and the inherent nature of irrigation farming make these systems prone to
processes of environmental degradation such as water pollution, seepage, siltation,
salinity, alkalinity and iron toxicity. These problems can be addressed through
appropriate integration of genetic improvement and natural resource management. Water
access for irrigation using affordable small-scale technologies can make a dramatic
contribution to household food security and enhance market opportunities.

Goal: To enable farmers to harness the potential of irrigated rice-based systems in Africa
by improving the productivity, sustainability and overall performance.

Purpose: Promote the utilization of options for integrated crop and natural resource
management by farmers in a range of irrigated rice-based systems in Africa.

Outputs and activities
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Output 1: Socioeconomic and agro-morphological characterization of irrigated

rice-based systems developed

Activities

1.1 Survey of irrigated rice-based systems at key sites along the intensive lowland-
irrigated continuum

1.2 On-station and on-farm validation of decision-support tools to improve resource
and nutrient use-efficiency in irrigated rice systems

1.3 Policy options and institutional arrangements for sustainable and profitable irrigated
systems

Output 2: Improved lines and varieties for use in irrigated rice-based systems in
Africa
Activities
2.1 Develop and evaluate improved inter-and intraspecific germplasm for irrigated rice-
based systems
2.2 Participatory adaptation of improved inter- and intraspecific germplasm along the
intensive lowland-irrigated continuum

Output 3: Integrated crop management (ICM) options for improved resource-use

efficiency

Activities

3.1 Develop and adapt options for ICM along the intensive lowland-irrigated
continuum

3.2 Develop technologies for integrated management of rice diseases and pests in
irrigated rice systems

3.3 Hold regional workshops on rice integrated crop management research and
development

Output 4: Natural resources management options to mitigate degradation in

irrigated rice-based systems

Activities

4.1 Develop and evaluate improved natural resource management options to address
problems of soil and environmental degradation in irrigated schemes

4.2 Workshops on natural resource management to control soil and environmental
degradation

Milestones

2006

e Agro-morphological and socio-economic profiles and base farm models
developed for key production systems along the water management gradient at
selected sites

e New improved intra- and interspecific lines evaluated along the water control
gradient

e Options for rice integrated crop management evaluated on-farm with large
numbers of farmers in selected countries
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2008

New screening methodology for RYMYV using insect vectors developed

Natural resource management practices for addressing environmental degradation
tested on-farm

Progress assessed and way forward defined by workshop with NARES partners

Improved intra- and interspecific varieties evaluated with large numbers of small-
scale farmers along the water control gradient in selected countries

Improved intra- and interspecific lines with resistance to RYMV vectors
identified and dispatched to NARS

NRM options for control of environmental degradation developed and evaluated
in selected countries

Options for rice integrated crop management adapted with farmers in four
countries

Spatial and temporal dynamics of the intensified lowland — irrigated continuum
defined.

Options for integrated crop management evaluated with large numbers of farmers
in selected countries

Improved intra- and interspecific lines evaluated with large numbers of farmers
in different environments in the region

Losses due to RYMV vectors in irrigated rice minimized through farmer
participatory learning approach

Regional workshop on integrated management of RYMV vectors

Large-scale evaluations of NRM options to mitigate degradation in selected
countries

Beneficiaries

Irrigated-rice farming households and farmer organizations in West, Eastern and Central
Africa, particularly those with access to purchased inputs. The predominantly women rice
farmers in irrigated lowland rice-based production systems will benefit from adaptation
of improved irrigated rice technologies along the water control gradient. Stakeholders and
private sector actors engaged in harvest and post-harvest operations will also benefit, and
national research and development partners will enjoy networking, partnership and
capacity development activities.

Partners

Task Forces — exchange of germplasm, regional trials, testing of technology
options

NARES - technology evaluation and adaptation, farm characterization studies,
evaluation of germplasm, capacity building

Farmer Organizations — technology evaluation and adaptation, participatory
analyses, farm characterization, evaluation of germplasm
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NGOs — participatory analyses, technology evaluation and adaptation, capacity
building

IRRI, CIAT - for genomics, germplasm exchange, environmental degradation
Université Gaston Berger (Senegal) — validation of simulation tools, training
Wageningen University (the Netherlands) - adaptation of simulation tools and
environmental degradation, training

University of Georgia (USA), University of Florida (USA) - adaptation of
simulation tools

CIRAD (France) — adaptation of simulation tools, training

System linkages

Germplasm collection 10%
Germplasm improvement 30%
Sustainable production systems 40%
Policy 10%

Enhancing institutions 10%

Linkages to other WARDA projects

Project 2: supply soil management principles and options

Project 5: input on policy options and institutional arrangements
Project 6: impact on environmental degradation

ROCARIZ: PVS

Project 7: rice variety evaluation along the water control gradient

Budget (US$ million)

2006$1.6 2007$16  2008$1.7
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Project 4: Integrated Management of Drought in Rainfed Rice Ecosystems in Africa

Rationale: Mean annual rainfall over the African continent is 725 mm, but harvesting
this water source is difficult because of its high spatial and temporal variability. Crop
failure due to drought is a reality one in every five years and the risk of yield reduction
due to moisture deficit is ever present. In West and Central Africa, rice cultivation covers
5.6 million hectares and is rapidly expanding in response to increased consumption. More
than two-thirds of this area is devoted to rainfed ecosystems mostly in the moist savanna
and humid forest agro-ecological zones. In these zones, smallholders extensively
cultivate rice in low-input production systems. In some East African countries such as
Uganda, the development of upland rice has become a major component of national
agricultural policies. Rice, being an aquatic crop, is particularly susceptible to drought,
one of the major constraints to increased rice productivity in these ecosystems. Past
strategies to mitigate the effects of drought on rainfed rice in Africa have focused more
on developing drought resistant/tolerant varieties and temporal escape strategies. Despite
the availability of well-characterized, tolerant, short-duration materials, rainfed rice
production remains precarious and far below the potential of the new varieties. Further
research is required to develop an approach integrating yield potential, climatic effects
and hydrological conditions, which are, unfortunately, not a simple function of seasonal
rainfall quantity and distribution, but also encompass soil relief, extra- and intra-seasonal
groundcover and soil biophysical properties to modulate the amount of water that is
stored in the soil as well as the soil volume that is colonized by the crop’s root system.
These and other morpho-physiological traits relevant to drought are relatively well
known in rice. Their contribution, alone or in combination, to varietal performance in
varied environments, however, is less clear, particularly for rainfed rice ecosystems in
Africa. Strategies to provide farmers with robust yet high yielding materials, therefore,
need to be based on long-term drought profiles for the various rainfed rice ecosystems
and climatic zones in the region. Outputs from such studies and related models—once
available—will facilitate improved geographical targeting of existing genetic materials,
refined breeding strategies, and exploitation of synergies between genotypes and
agronomic management options. As crop improvement and management strategies
become more integrated and refined, the use of field screening and biotechnology tools
will become more efficient, thus increasing the probability of successfully developing
technologies for durable rice cropping in drought-prone environments. Particular
emphasis will be put on partnership with advanced research institutions as well as NARS.

Goal: To mitigate in a sustainable manner the effects of drought in rainfed rice systems
and improve food security in Africa.

Purpose: To provide rice farmers with integrated drought management options for
enhanced productivity.
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Outputs and Activities

Output 1: Major drought profiles in rainfed rice characterized for Africa

Activities

1.1 Develop regional typology of drought profiles and associated stresses for rainfed
rice ecosystems

1.2 Assess interactions between drought and other biotic and abiotic factors in rainfed
rice ecosystems

1.3 Assess the likely impacts of climate change on drought occurrence for rainfed rice

Output 2: Improved drought-tolerant lines and cultivars with higher and stable
yield
Activities
2.1 Morphological and physiological evaluation of indigenous germplasm and intra-
and interspecific breeding lines for drought tolerance
2.2 Characterize genes and molecular markers for drought tolerance
2.3 Develop and evaluate drought-tolerant/resistant germplasm for rainfed rice

Output 3: Integrated management options to mitigate drought

Activities
3.1 Inventory of existing cultural practices that contribute to rainfed rice yield stability
under drought

3.2 Field testing and evaluation of integrated drought management options (combining
variety and cultural practices) for rainfed rice ecosystems

Milestones

2006
e Conceptual model for regional typology of drought profiles developed
e Inventory of agronomic practices that can contribute to mitigate drought stress
initiated
e Morphological and physiological characters associated with drought tolerance
identified
e Impact of agronomic practices on drought stress assessed

e Methodology for regional typology of drought profiles developed and validated
e Segregating populations for drought tolerance developed
e Advanced breeding lines for drought tolerance developed

e Integrated drought management options (combining variety and cultural practices)
for rainfed rice ecosystems developed for field testing

e Lines with improved tolerance to drought stress dispatched to NARS

e Regional typology of drought profiles for rainfed rice developed and documented

e Regional workshop on integrated management of drought
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Beneficiaries

Smallholder rice farmers in drought-prone rainfed production systems will have access to
improved rice technologies. National research partners will benefit from molecular
breeding tools allowing more effective selection for drought tolerance, permitting faster
development of drought-tolerant cultivars.

Partners

e CNRA (Cote d’lvoire), IER (Mali) and CERAAS (Senegal)-cooperative activities
on breeding and selection as well as physiological studies on drought tolerance

e Advanced Research Institutes: Cornell University and IRD-molecular analysis;
CIRAD-system analysis and modeling

e CGIAR Centers: IRRI and CIAT - genomics and rice germplasm exchange

e Japan International Research Center for Agricultural Sciences (JIRCAS)

e ROCARIZ and ECARRN task forces: evaluation and adaptation of drought
tolerant rice and cultural practices with NARS breeders and agronomists

e Rothamsted International: on NERICA vigor

System linkages

Germplasm improvement 40%
Germplasm Collection 10%
Sustainable production systems 30%
Policy 5%

Enhancing institutions 15%

Linkages to other WARDA projects

e Project 6: varieties for disaster mitigation
e Networks: PVS, improved varieties and technologies dissemination

Budget (US$ million)

2006 $0.9 2007 $0.9 2008 $1.0
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Program 2 — Rice Policy and Development

Project 5: Rice Policy and Technology Impact on Food Security and Poverty
Reduction

Rationale: The strategy for increasing rice production in most of Africa has mainly
relied on increasing yield, while neglecting the roles of policies, markets and institutions
in the process of supply-to-demand adjustment. Though important, changes in national
and international trade policies and their effects on domestic rice competitiveness and
contribution to income and employment generation, food security and welfare have not
been given adequate attention. A deeper understanding of the policy, institutional and
market environment in which rice production and trade is promoted is vital in developing
strategies for competitive rice sector development within a background of changes in
consumer behavior that stimulate demand for local rice. Given the relative importance of
imports and the increasing quality considerations in consumer decisions in satisfying
demand for rice, it is imperative to integrate these factors in efforts to promote domestic
rice sector development, reinforced also by favorable government policies. Furthermore,
with less than five percent of world rice production being traded in international markets,
and with major exporting countries in Asia undergoing structural changes, a dependence
on imports to satisfy the rapidly growing rice demand means that African national rice
economies will be exposed to unpredictable external supply and price shocks. Hence,
there is an urgent need to develop a much deeper understanding of the likely scenarios for
rice development in the region, and their poverty, economic and environmental
implications, as well as effects on livelihoods and poverty. Such analysis would help in
prioritizing alternative research and development investments to promote strategies for
building market-driven and sustainable rice sub-sector development in Africa. Allied
directly to this, is the need to systematically assess the impacts of technical and
institutional changes within the rice sector, with particular emphasis on productivity,
profitability and poverty at the individual, community and national levels. The
availability of effective tools for archiving will greatly assist project implementation.

Goal: To enhance income and food security in Africa through sustainable rice sector
development engendered by the widespread adoption of rice technologies, favorable
policies, effective institutions and programs.

Purpose: Generate knowledge that supports development of demand-driven rice

technologies, policies and institutions to improve livelihoods, nutrition and economic
development.
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to stakeholders

Output 3

Improved post-harvest technologies
and competitive rice market

NARS researchers and policy
analysts at Government Ministries,
policymakers, rice stakeholders.

Improved post-harvest practices and
technologies adopted by rice
producers, processors and traders;
policy and institutional changes
implemented

Increased income for local rice
producers, processors, and traders;
increased rice sector employment,
reduced rice imports; reduced national
poverty

Output Targets 2006

- Impact of poor grain quality and
post-harvest technologies on the
competitiveness of local rice
completed in two countries

- Impact of the ASI Thresher
Cleaner in the Senegal River
Valley assessed and reported

Increased awareness on the effects
of poor grain quality on local rice
marketability and policy and
institutional changes implemented

Output Targets 2007

- Impact of poor grain quality and post-
harvest technologies on the
competitiveness of local rice in four
countries completed

- Impact of ASI Thresher Cleaner in
Mali and Burkina Faso assessed and
reported

Increased awareness on the effects
of poor grain quality on local rice
marketability and policy and
institutional changes implemented

Output Targets 2008

Ex-ante impact assessment of poor grain
quality and post-harvest technologies on
the competitiveness of local rice in
WCA completed

Increased awareness on the effects
of poor grain quality on local rice
marketability and policy and
institutional changes implemented

Output 4

Enhanced NARES capacity in policy
analysis and impact assessment

NARS researchers, economists and
policy analysts at Government
Ministries.

Increased in the number and quality
of policy and impact assessment
studies conducted and published by
NARS.

Enhanced Institutional impact culture
and capacity to analyze policies and
assess and impact of Agricultural
Research and development in SSA

Output Targets 2006

Knowledge on impact assessment
methodologies and tools shared with at
least 10 NARES from at least 4
countries

Output Targets 2007

- Knowledge on the application of
policy analysis tools shared with at least
10 NARS scientists.

- Knowledge on impact assessment
methodologies and tools shared with at
least 10 NARES from at least 4
countries

Output Targets 2008

Knowledge on impact assessment
methodologies and tools shared with at
least 10 NARES from at least 4
countries
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Project 6: Mitigating Human and Environmental Effects on Rice-based Livelihoods

Outputs Intended user Outcome Impact
Output 1 Defined strategy for reconstructing | Governments, policymakers and | Appropriate  technologies to | Improved livelihood of poor farmers
rice-based cropping systems in two | development agencies in Africa mitigate  post-conflict/disasters | and reduced post-conflict vulnerability
post-conflict countries in Africa situations in Africa in two countries in Africa
Output Targets 2006 Partnerships established for stakeholders | Governments, Policymakers, | Improved communications between
in rice-based cropping systems in two | NARS, NGOs rice stakeholders in Africa in two
post-conflict countries in Africa post-conflict countries in Africa
Output Targets 2007 Action plans for rice-based cropping | Governments, Ministries of | Stakeholders have better tools
systems in two post-conflict countries in | Agriculture and Environment, | for rice-based cropping systems
Africa put in place (seed sector | NARS researchers, NGOs rehabilitation in two post-conflict
development, capacity building etc.) countries in Africa
Output Targets 2008 Action plans initiated in 2006 scaled up | Policymakers and development | Policy options and
and out agencies in two post-conflict | recommendations are used in
countries in Africa two post-conflict countries in
Africa
Output 2 Options identified for mitigating Livelihoods of resettled rice
environmental shocks on rice-based stakeholders in  the  community
livelihoods in two post-conflict improved
countries in Africa
Output Targets 2006 Options for resettlement of returning | Governments, policymakers Resettlement options evaluated
rice stakeholders in two post-conflict | development agencies, NARS | by local governments and rice
countries in Africa researchers in two post-conflict | farming communities
countries in Africa
Output Targets 2007 Options to mitigate degradation or | Development agencies, NARS | A package of proven
losses to rice-based cropping systems in | researchers, extension workers | technologies to mitigate
Africa generated in Africa degradation of rice-based
cropping systems available
Output Targets 2008 Relevant technologies to mitigate | Extension workers and Farmers | Improved technologies to
degradation or losses to rice-based | in two post-conflict countries in | mitigate degradation or losses of
cropping systems in Africa scaled up | Africa rice-based cropping systems
and out effectively used by rice farmers
in two post-conflict countries in
Africa
Output 3 Impact of HIV/AIDS, malaria and Enhanced awareness and
nutrition-related diseases on rice- sensitization of policy makers on
based cropping systems and food HIV/AIDS, malaria and nutrition-
security in West and central Africa related diseases in West and
understood and documented Central Africa
Output Targets 2006 Institutional arrangements for | Policymakers, NGOs, NARS, | Policy options for HIV/AIDS,
integrating HIV/AIDS and malaria | Ministry of Agriculture and | malaria  and  nutrition-related
control programs with agriculture in | Health, research institutions, | diseases in West and Central Africa
WCA documented development agencies available
Output Targets 2007 Study on mainstreaming HIV/AIDS, | Policymakers, NGOs, NARS, | Magnitude of the prevalence of | Improved health status of

malaria and nutrition-related diseases on
agriculture in at least one country in

Ministries of Agriculture and
Health, research institutions,

HIV/AIDS, malaria and nutrition-
related diseases in at least one

populations with HIV/AIDS in West
Africa
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West Africa completed and report
available

development agencies
HIV/AIDS research programs

country in West and Central Africa
documented

Output Targets 2008 Study on mainstreaming HIV/AIDS, | Policymakers, NGOs, NARS, Improved health status of
malaria and nutrition-related diseases on | Ministries of Agriculture and populations  with  HIV/AIDS in
agriculture deployed in Central Africa Health, research institutions, Central Africa

development agencies,
HIV/AIDS research programs

Output 4 Options for early warning and | Policymakers, research Vulnerability of populations living in
emergency preparedness determined | institutions, relief  agencies, West and Central Africa reduced
in West and central Africa NARS

Output Targets 2006 Database of parameters used in global
early warning system in West and
Central Africa developed

Output Targets 2007 GIS-related tools to provide ways to
mitigate negative effects of human and
environmental factors on livelihoods
fine-tuned and adapted to West and
Central Africa

Output Targets 2008 Public awareness and sensitization Early warning systems widely

programs launched in West and Central
Africa

adopted in West and Central
Africa
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Project 7: The Consortium for the Sustainable Development of Inland Valley Agro-ecosystems in Sub-Saharan Africa (IVC)

Outputs

Intended user

QOutcome

Impact

Output 1

Improved partnerships to promote
sustainable development and use of
inland valleys

All partners of IVC

Expertise on inland valley
development recognized and valued

Collaboration between
stakeholders improved

multiple

Output Targets 2006

At least 5 collaborative projects started

Output Targets 2007

Scientific capacity built and knowledge
exchanged

Output Targets 2008

Increased scientific capacity of 40
collaborators in 15 countries

Output 2

Databases and decision support tools
for inland valley intensification

Researchers, policy- and decision-
makers

Better-informed policies for
developing lowlands in Western
Africa

Lowland development in Western
Africa better tuned to local conditions
(agro-ecological, environmental and
socio-economical)

Output Targets 2006

Databases and decision support tools
initiated with partners

Output Targets 2007

Databases and decision-support tools
developed and available on-line, and at
least 1000 CD-ROM s distributed for use
by decision-makers and scientists in at
least 10 countries

Output Targets 2008

Databases and decision support tools
used by decision-makers and scientists;
and impact assessed

Output 3

Improved methodology for
participatory learning and action
research for ICM and INRM in
inland valleys

Extension services, NGOs and
farmer associations

PLAR approach adopted by change
agents. Innovations tested, adapted
and adopted by farmers

Livelihoods of inland valley farmers
improved and ecosystem functions
better understood and managed

Output Targets 2006

Four new modules for
PLAR developed and
validated

Output Targets 2007

Eight new modules for PLAR developed
and validated

Output Targets 2008

PLAR modules used by IVC partners in
at least 8 countries

Output 4

Improved integrated natural resource
management technologies for
increased inland valley productivity

Output Targets 2006

Six promising NRM technologies
identified

Scientists, development workers
and farmers in inland valleys

Output Targets 2007

Six promising NRM technologies tested

Development workers and farmers

New NRM technologies adopted by
farmers in inland valleys in West
Africa

Livelihood of farmers in inland valleys
enhanced.

Output Targets 2008

Impact of inland valleys development
on natural biodiversity measured in four
sites

Decision-makers

Policies integrate biodiversity and
environmental criteria

Sustainability and productivity of inland
valleys improved (biodiversity and
natural resources)
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Project 8: Partnership through Networks

Outputs

Intended user

Outcome

Impact

Output 1

Networks of partnerships and
stakeholders’ platforms established to
promote national rice sector

NARES, farmers’ groups, CGIAR,
policymakers, consumer groups

Priority setting effective and users’
needs properly identified.
Information shared among partners

Communication and collaboration
between multiple rice stakeholders
improved

Output Targets 2006

- national stakeholders’ platform
functional in 7 ARI pilot countries
- scientific exchange and
technological development
conducted in ROCARIZ, AR,
ECARRN and PADS

Output Targets 2007

- stakeholder platforms established in
2 additional countries

- scientific exchange and

technological development

conducted through networks

Output Targets 2008

Stakeholders’ platforms established in 5
additional countries

Output 2

Rice technologies developed, validated
and disseminated by national partners

NARES and farmers

NERICA and other improved
varieties adopted by farmers.
Sustainable rice cropping and post-
harvest technologies tested, adapted
and adopted by farmers.

Livelihood of rice-producing farmers
improved in SSA

Output Targets 2006

- 50 tonnes of seeds of NERICA and
other improved varieties produced by
NARES in network countries

- 60 new NERICA/sativa lines available
to NARS of SSA

- 3 complementary technologies
available to 7 NARS tested

Output Targets 2007

- 100 tonnes of seeds of NERICA
and other improved varieties
produced in network countries

- 60 new NERICA/sativa lines tested
by 20 NARS

- complementary technologies tested
in pilot countries

Output Target 2008

- 200 tonnes of NERICA and other
improved rice varieties produced in
network countries

- 10 sustainable rice cropping and

post-harvest technologies

disseminated in 10 countries
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Output 3 Enhanced capacity building NARES, farmers’ groups, CGIAR - sustainable rice cropping practices | - rice seed systems strengthened in
adopted in pilot countries. SSA
- seed production capabilities | - farmers’ livelihoods improved
achieved in selected region of SSA through better access to improved
seed and better knowledge of
sustainable management practices.
Output Target 2006 - 20 NARES trained in rice seed
production and PVS
- CBSS developed and tested in at least 2
ARI pilot countries
- 10 NARES trained in using PLAR
Output Target 2007 - 30 NARES trained in seed production
and processing technologies
- 10 NARES trained in using PLAR
- 5 peer-reviewed publications
Output Target 2008 - 50 NARS trained in seed production,

PVS and CBSS

- 10 NARES trained in using PLAR

- 5 peer-reviewed publications

- 5 visiting scientists, 5 research fellows
and 5 interns hosted

Output targets are given for the year of the Work Plan and for the subsequent years when appropriate
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ACRONYMS AND ABBREVIATIONS

ACMAD
AfDB
AfRGM
AGRHYMET
ANADER
APO

ARI
ASARECA
ASI
AVRDC
BMZ

African Centre of Meteorological Applications for Development
African Development Bank
African Rice Gall Midge
Agriculture Hydrology Meteorology Regional Center, Niger
Agence Nationale d’Appui au Développement Rural
Associate Professional Officer
African Rice Initiative
Association for Strengthening Agricultural Research in Eastern & Central Africa
ADRAO/SAED/ISRA Thresher-Cleaner
Asian Vegetable Research and Development Center
Bundesministerium fir Wirtschaftliche Zusammenarbeit CBSS

Community Based Seed Systems

CCER
CGIAR
CIAT
CIMC
CIMMYT
CIRAD

CIRES
CMC
CNRS
CNRA
DFID
DGRST
DONATA
DRC
ECSA
ECA
ECARRN
BU

FAO
FARA
FEWS
FPATDD
Dissemination
GIS

GSS

GTZ
HIV/AIDS
IBRD
ICARDA
ICLARM
ICRISAT
ICM
ICT-KM
IER

IFAD
IHP
IFPRI
ITA

ILRI

Center-Commissioned External Report

Consultative Group on International Agricultural Research
Centro Internacional de Agricultura Tropical

Community Based Integrated Crop Management

Centro Internacional de Mejoramiento de Maiz y Trigo
Centre de Coopération Internationale en Recherche Agronomique
pour leDéveloppement
Centre Ivorien de Recherche Economique et Sociale
Consortium Management Committee

Centre National de Recherche Scientifique

Centre National de Recherche Agronomique

Department for International Development

Direction générale de la recherche scientifique et technique
Dissemination of New Agricultural Technologies in Africa
Domestic Resource Cost

Eastern, Central & Southern Africa

East and Central Africa

East and Central Africa Rice Research Network

European Union

Food and Agriculture Organization

Forum for Agricultural Research in Africa

Famine Early Warning System

Farmer Participatory Approaches to Technology development and

Geographical Information Systems

General Support Service Staff

Gesellschaft fiir Technische Zusammenarbeit

Human Immunodeficiency Virus/Acquired Immune Deficiency Syndrome
International Bank for Reconstruction and Development (World Bank)
International Center for Agricultural Development in the Dry Areas
International Center for Living Aquatic Resources

International Crops Research Institute for the Semi-Arid Tropics
Integrated Crop Management

Information and Communications Technology—Knowledge Management
Institut d’Economie Rurale

International Fund for Agricultural Development

Interspecific Hybridization Project

International Food Policy Research Institute

International Institute of Tropical Agriculture

International Livestock Research Institute



INERA
INGER
INPA
INRAB
INRAN
INRM
INSAH
IPM
IRAD
IRAG
IRD
IRRI
ISRA
ISFM
IUCN
NMC
IWMI
LADEP
MOFA
MTP
NARES
NARI
NARCC
NARS
NEPAD
NERICA
NCRI
NGOs
NILO
NRI
NRM
OvDL
PADS

PLAR
PAM
PATD
PRIGA
PRIMO
PVS
PVSE
R&D
ROCARIZ
RYMV
SAED

SADC/FANR
Resources
SARI

SPFS

SNRPV
SPIRIVWA
TICAD

TILS

UNDP
USAID

Institut de I’Environnement et des Recherches Agricoles

International Network for Genetic Evaluation of Rice

Instituto Nacional de Pesquisa de Agraria (Guinea-Bissau)

Institut National de la Recherche Agronomique du Bénin

Institut National de Recherche Agronomique du Niger

Integrated Natural Resources Management

Institut du Sahel

Integrated Pest Management

Institut de Recherche pour le Développement

Institut de Recherche Agronomique de Guinée

Integrated Resources Development

International Rice Research Institute

Institut Sénégalais de Recherches Agricoles

integrated soil fertility management

International Union for the Conservation of Nature and Natural Resources

Inland Valley Consortium

International Water Management Institute

Lowland Agricultural Development Programme

Ministry of Food and Agriculture (Ghana)

Medium Term Plan

National Agricultural Research and Extension Systems

National Agricultural Research Institute

National Agricultural Research Co-ordination Council

National Agricultural Research Systems

New Partnership for Africa’s Development

New Rice for Africa

National Cereals Research Institute

Non-Governmental Organizations

Near-isogenic Line

Natural Resources Institute

Natural Resources Management

Organisation volontaire du développement local

Participatory Adaptive Research and Dissemination of Rice Technologies in

West Africa

Participatory Learning and Action Research

Policy Analysis Matrix

Participatory Approaches to Technology Development

Participatory Rice Improvement and Gender/user Analysis

Participatory Adaptation & Transfer of Rice Integrated Management Options

Participatory Varietal Selection

Extension-led Participatory Variety Selection

Research and Development

Réseau Ouest et Centre Africain du Riz

Rice Yellow Mottle Virus

Société d’aménagement et d’exploitation des terres du Delta du Fleuve

Sénégal et des vallées du Fleuve Sénégal et de la Falémé (Senegal)
Southern Africa Development Community/ Food, Agriculture & Natural

Savanna Research Institute

Special Program on Food Security

Service National de la Promotion Rurale et de Vulgarisation Agricole
Sustainable Productivity Improvement for Rice in Inland Valleys of West Africa
Tokyo International Conference on African Development

Training, Information and Library Services

United Nations Development Programme

United States Agency for International Development



WARDA
WARF
WECARD/CORAF

WAIVIS
WUR

West Africa Rice Development Association

West African Rural Foundation

West & Central African Council for Agricultural Research and Development/
Conseil Ouest et Centre Africain pour la Recherche et le Développement
West African Inland Valley Information System

Wageningen University and Research Centre



About the Consultative Group on International Agricultural Research
(CGIAR)

The Consultative Group on International Agricultural Research (CGIAR) was founded in 1971 as a global endeavor of
cooperation and goodwill. The CGIAR’s mission is to contribute to food security and poverty eradication in
developing countries through research, partnership, capacity building and policy support, promoting sustainable
agricultural development based on the environmentally sound management of natural resources. The CGIAR
works to help ensure food security for the twenty-first century through its network of 15 international and
autonomous research centers, including WARDA. Together, the centers conduct research on crops, livestock,
fisheries and forests, develop policy initiatives, strengthen national agricultural organizations, and promote
sustainable resource management practices that help provide people world-wide with better livelihoods.

The CGIAR works in partnership with national governmental and non-governmental organizations, universities and
private industry. The United Nations Development Programme, the United Nations Environment Programme, the
World Bank, and the Food and Agriculture Organization of the United Nations sponsor the CGIAR. The
CGIAR’s over 50 members include developing and developed countries, private foundations, and international
and regional organizations. Developing world participation has doubled in recent years. All members of the
OECD (Organisation for Economic Co-operation and Development) Development Assistance Committee belong to
the CGIAR.

The CGIAR is actively planning for the world’s food needs well into the twenty-first century. It will continue to
do so with its mission always in mind and with its constant allegiance to scientific excellence.

CGIAR Centers

CIAT Centro Internacional de Agricultura Tropical (Cali, Colombia)

CIFOR Centerfor International Forestry Research (Bogor, Indonesia)

CIMMYT Centro Internacional de Mejoramiento de Maiz y Trigo (Mexico, DF, Mexico)
CIp Centro Internacional de laPapa (Lima, Peru)

ICARDA International Center for Agricultural Research in the Dry Areas (Aleppo, Syria)
ICLARM WorldFish Center (Penang, Malaysia)

ICRAF World Agroforestry Centre (Nairobi, Kenya)

ICRISAT International Crops Research Institute for the Semi-Arid Tropics (Patencheru, India)
IFPRI International Food Policy Research Institute (Washington, DC, USA)

IITA International Institute of Tropical Agriculture (Ibadan, Nigeria)

ILRI International Livestock Research Institute (Nairobi, Kenya)

IPGRI International Plant Genetic Resources Institute (Rome, Italy)

IRRI International Rice Research Institute (Los Bafios, Philippines)

IWMI International Water Management Institute (Colombo, Sri Lanka)

WARDA The AfricaRice Center (Cotonou, Benin)
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