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HE YEAR 2000 was a very busy, but successful one for WARDA, with its highlight in the presentation of

the CGIAR King Baudouin Award to WARDA for the development of the ‘New Rice for Africa’ (NERICA).
NERICAs are now a key component of WARDA'’s research strategy to tackle poverty, food security and
environmental protection in West and Central Africa. WARDA is developing a range of germplasm, profiting
from the African rice gene pool, to address the diversity of African rice-growing environments. Combined with
natural-resources management techniques, this provides a basket of options for farmers, with great potential
to increase local rice production, reduce rice imports and improve the livelihoods of farm households, while
conserving natural resources and biodiversity.

Giventhegrowingintensity of upland useanditsinherent fragility, potential production gainsin upland rice-based
systemsaremodest. WARDA' sapplied research aimsat sustai ning productivity gainswhilestabilizing environmental
equilibria in watershed production systems undergoing intensification. Our strategy has two components: (i) the
stabilization of upland systemsthroughimproved |and and crop management, and (ii) relieving pressureon uplandsby
making the cultivation of adjacent lowlands more attractive and sustainable. Our technol ogy-devel opment research
targets various stagesin the transition from extensive to intensive cropping systems. Since limited labor availability
remainsanimportant constraint during early stagesinthetransitionfromland-using toland-saving production systems,
our research focuseson devel oping labor-saving and environmental |y compati bl etechnical solutions. That uplandscan
beintensifiedinasustainableway isshownin Guinea, whereNERI CA linesaremaking rapi d headway, providing scope
for farmers to grow leguminous crops in the same season because of their shorter growth cycle compared with
traditional cultivars. Thesuccessof theNERICAsin Guineai sbased onacombination of participatory varietal selection
(PVS) and community-based seed systems (CBSS), highly motivated farmers and solid Governmental support. The
Guinea experience showsthat an enabling environment isessential . Thismay require policy interventionsto address
ingtitutional constraintsor the devel opment of improved rice processing, marketing and distribution systems. CBSSis
clearly an answer to address weak national seed multiplication systems for rainfed-rice farmers.

Theresearch strategy for inland valley lowlandsrecognizesthat intensificationisonly sustainableif it maintainsthe
natural -resourcebase, including crop and ecosystembi odiversity. Thetechnical approachestointensification, however,
must bedifferent for rural, |abor-limited production systemson the one hand, and land-limited systems—such asperi-
urban lowlands—on the other. For rural areas, we are devel oping low-management rice varieties with multiplebiotic

I Y I



Overview

and abiotic stress resistance derived from diverse genetic sources, as well as affordable water and soil-fertility
management practices that, when combined, will make swamp rice cultivation an environmentaly safe and
economically attractive enterprise. Thiswill also allow resource-poor farmersto gradually shift from fragile uplands
to the more robust lowlands.

Research onland-limited, high-input lowland systems, however, will not necessarily aim at further intensification.
Instead, weseek greater diversification by devel oping economically attractivecrop rotationsand soil—crop management
systems that protect the environment and improve input-use efficiency. Farmer-participatory approaches are central
to our strategy to ensure agood local fit and acceptance of the resulting technologies. The strategy is, therefore, to
developlowland cultivation methodsthat are profitabl e, safefor human health, providelocal food andincomesecurity,
requireminimal initial investment, and allow for sufficiently flexibleindividual calendarsfor labor use. Thesesystems
must build on varieties that have horizontal (i.e. broad-based) resistance to the major local biotic stresses.

The devel opment of rice-based vegetable production providesimportant opportunitiesin terms of diversification
(income generation, food consumption) and intensification (optimization of resource use) in WARDA'’starget area,
particularly in peri-urban lowlands. WARDA' sinvestmentsin trying to initiate complementary vegetableresearchin
theregion are now starting to pay-off. By end of 2000, three new restricted-fund projects became operational. These
projectsinclude the recruitment of avisiting scientist and a vegetable specialist.

Complementary totherice-based vegetabl e production projects, WARDA initiated anew peri-urban projectin 2000,
againwith restricted funding. The projectisentitled‘ The evolution of agricultural systemsin the peri-urban lowlands
of West Africa and the development of policy and technologies for their sustainable intensified use.’ It aims to
sustainably intensify peri-urban lowlands, by (1) identifying areas and conditions that favor lowland intensification,
diversification or both; (2) developing technologies and decision aids that reduce tradeoffs between economic
performance and environment risks; and (3) providing optionsfor currently less exploited lowlands along therural to
peri-urban gradient.

Regional capacity building onthe design, planning and implementation of riceresearch haveimplicationsnot only
for improving the delivery and impact of research, but also for wider human and social capital formation among the
actors as well asin the targeted communities. Our training activities include a series of specific training efforts and
eventsthat include: international workshopsand hands-onwork asvisiting scientistsor fellowsat WARDA ; devel oping
regional capacity intheformof trainers; international conferencesand symposia; devel oping and disseminatingtraining
materials; and producing guidelines, state-of-the-art studies and reports of rice research experiences. Over 100 rice
scientistsfrom West and Central Africaattended thefirst Regional Rice Research Review for West and Central Africa
in April 2000. A large number of quality paperswas presented, soon to be published in aproceedings.

Beyond the accomplishments that are featured in this Annual Report, there were severa others that deserve
mention. WARDA continued widening the genetic base of the West African rice germplasm by successfully
introgressing useful genes from the indigenous Oryza glaberrima into O. sativa. We are continuing to develop
interspecific progenies that show higher levels of tolerance and resistance to major yield-limiting stresses in West
Africa, includingdrought, riceyellow mottlevirus(RY MV) and acidity, together withgood grainquality and stablehigh
yields under low- and high-input conditions—these are being adopted by farmers.

Participatory approaches to technology development and dissemination are being adopted and adapted in 17
countriesin West and Central Africaby WARDA and its national partnersto facilitate farmers’ involvement in the
processes. These studies allow for accelerated diffusion of new technologies, as farmersthemselvestake thelead in
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sel ecting acceptablematerial susing their own criteria. Theapproach hasprovided feedback to WARDA stechnol ogy-
development programs. It has also provided direct information on technology dissemination processes, highlighting
promising technol ogiesthat addresstheneedsof rural agricultural popul ationsin West and Central Africa. Theapproach
hasalready paid handsomedividends, for besides speeding up the devel opment of new varieties, it ishel ping to gauge
the acceptability of available materials as well as stimulating demand for new varieties.

Our research on crop and natural resource management (C& NRM) in the upland systems showed the potential of
the use of leguminous cover crops and the benefits of rock-phosphate on poor upland soils. These technologies, in
combinationwithweed-competitiveand acid-soil adaptedinterspecificricevarieties, will enableresource-poor farmers
tostabilizeuplandricecultivation, concentrating their farming onlimited areas, thereby reducing destructives ash-and-
burn practices. Yieldswill be stabilized, whilelabor productivity will beincreased.

Water control and access to markets are key factors influencing the possibilities for cropping intensification and
diversificationinrainfedlowland systems. Giventheextent of thelowlandvalleys, i.e. 20millionhainWest Africaalone,
potential impact of improved C& NRM practiceson food security in West Africaistremendous. Optionsinclude dry-
season cultivation of legumes, vegetabl esand root crops, and double-cropping of rice. Retaining and recycling upland
soil nitrogen (N) insituthrough deep-rooting crops(e.g. pigeon-pea), capturingloss-proneN inthehydromorphicfringe
or duringthepre-ricecropping nicheinlowlandsmay reduceN lossesto theatmosphere. Nutrient management through
theuseof N, phosphorus, potass umandzincnutrients, alongwiththeuseof iron-tol erant lowlandricevarieties, provides
technol ogy for increasing the productivity and production of riceinthewetlandswhereiron toxicity ispresent. Use of
tolerant cultivarswith proper water and nutrient management for reducing iron toxicity will help extend wetland rice
cultivationintheinland valley systems.

Crop and fallow management and crop rotations have a profound impact on weed growth and form important
componentsof integrated management strategi es. M anagement practi ceshavebeenidentified that substantially reduce
weed growthinthediffering positionsof thetoposequenceinthehumid zoneandintheirrigated ecol ogiesof the Sahel.
Inthelatter, it hasbeen shown that improving thetiming of application of inputs, rather than quantity, canleadto a50%
increasein yield—half of which is dueto improved weed control.

A substantial proportion of theweed research has been conducted in support of the varietal improvement activities
to devel op weed-competitive plant types. M ethodol ogies have been devel oped that enabl e the mass screening of rice
cultivarsfor their competitiveability withweeds, enabling weed-competitivelinesto besel ected fromthelargenumbers
of interspecific progenies at an early stage.

Webelievethat these studieswill contribute significantly to the expected boom in regional rice production, which
islikely todraw fromdiversehydrol ogical environmentsand water management systems. New technol ogiesfromthese
studies will provide farmers with low-cost water management technol ogies and low-management plant types, asan
incentivetoincreaseandintensify thecultivation of lowlands. Intheuplands, |low-management (e.g. weed-competitive)
but input-responsiveinterspecificricevarietiesarenow availableand arebeing eval uated with farmersin participatory
research. Thiswill improveyield stability and createincentivesfor resource-poor farmerstoreplacenutrientsextracted
fromthesoil in short-fallow systems. Thelong-term recovery of destabilized upland systemswould also requiremore
substantial investments in resource-base quality. The major challenge will be to ensure the dissemination of these
technologies to poor farmers, national agricultural research and extension systems (NARES), advanced research
institutions (ARIs) and hon-governmental organizations (NGOs) in away that they can adopt and adapt them to their
needs. Our PV Sand CBSSwork isafirst stepintheright direction. Theintegrated crop management (ICM) approach
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for irrigated systems featured prominently in this report is another. However, such activities require an enabling
environment, andthisisthefocusof our policy research—to provideoptionsthat foster enabling environments, including
raising awarenessamong decision-makersonthepotential benefitsof ricetechnol ogiesfor poverty aleviationandrura
development. Thisin turn should lead to renewed action to alleviate socio-economic constraintsto rice devel opment.

In conclusion, the year 2000 was successful, but a lot remains to be done to produce more NERICAs and
complementary technologiesto fight poverty in Africa. Asindicated el sswherein thisReport (see pages 1 and 58), the
potential for successis high—for example, 25% adoption of NERICAsin three countries (Cote d’ Ivoire, Guineaand
SierraLeone) by 2004 would add US$ 20 million per year to the economy in these countries. Wewish to thank all our
partners, ‘ upstream and downstream,’ for their efforts. Welook forward to strengthening our collaborative activities
with you in the years ahead.




