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New Rice for Africa... with a Little Help

from Our Friends

S OUR flagship Interspecific Hybridization Project comesto the end of itsfirst phase, welook back at
wherewe vecomefromandwherewe' regoing, and pay tributetothosewho have‘ paidtheway’ for us.

The Interspecific Hybridization Project (IHP) started in
1997 with support from the Japanese Government, the
Rockefeller Foundation and the United Nations Devel op-
ment Programme (UNDP). It built on WARDA'’s major
breakthrough—achieved in 1994—of producing fertile
offspring of crosses between indigenous African rice
(Oryza glaberrima) and Asian rice (O. sativa). Today,
the new rice plant type—dubbed ‘New Rice for Africa
or NERICA—is being grown on at least afew farmsin
every country in WARDA's mandate region, and the
stageisset for aGreen Revolutionin ricein Sub-Saharan
Africa

Background: the breakthrough in rice
breeding

Thebrainsand driving forcebehind WARDA' sinterspe-
cifichybridizationresearchisMonty P. Jones, upland-rice
breeder and program leader for rainfed riceat WARDA'’ s
Headquartersin Céte d' Ivaire.

“The whole concept goes back to the mid-1970s,”
explains Jones, “when | was working for my national
program in Sierra Leone. WARDA had its Mangrove-
swamp Rice Program based at Rokupr at that time, and |
was seconded to the WARDA project.” Jones's particu-
lar interest was in the short-season mangrove-swamp,
wheresea-water incursion givesamaximum three-month

salt-free ecology. “ Ricevarietiesfor thisecology need to
be either very short-cycled or else salt-tolerant,” contin-
ues Jones. “The only varieties which were sufficiently
tolerant of the salt to be able to grow there were
glaberrimas.” In the years leading up to his ground-
breaking attemptsto hybridize thetwo rice species, Jones
also noted that in marginal upland environments it was
again glaberrimas that were growing, rather than the
Asian sativas. “ Thus, it seemed that the glaberrimas had
genesfor resistance or tolerancetolocal stresses, such as
soil acidity, irontoxicity, and blast disease, whichwerenot
available among the sativas.”

Oryza glaberrima was domesticated in Africa over 4500 years
ago. It is well adapted to the local environments, but yields
poorly beause of lodging and grain-shattering
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With aview to accessing and exploiting these useful
genes, Jonesbrought al theavailableglaberrimamaterial
from the gene banks at the International Rice Research
Institute (IRRI, The Philippines) and the International
Institute of Tropical Agriculture (IITA, Nigeria) to
WARDA in1991 toevaluateitinthefield. “Wehad 1500
accessions,” Jones recalls. “We grew them first during
the main season at M’ bé [WARDA Headquarters], then
we were so impressed with the results that we took them
south to Gagnoa [south-central Cote d'Ivoire] for re-
evaluation in the off-season.” From these 1500 acces-
sions, theteam selected 48 promising varieties and tested
their potential compatibility for the interspecific cross—
only 8 survived this selection process!

Previous attempts to cross the two species had met
with failure—the offspring wereinfertile, or elsethefew
fertile seeds were not noticed among the infertile ones.
Jones' s determination to succeed led the team to unprec-
edented lengths: even the eight compatible varieties set
very little seed in thefirst generation of the cross (known
asF, generation)—in fact, they werelooking at lessthan
5% seed-set. “We were collecting 5 seeds or less from
apparently sterile plants,” laughs Jones, “but what a
goldminewe’' d uncovered!”

These F, seeds were given extra-special care, and
then the plants grown from them were used for ‘ back-
crossing’ with the sativa parent. After two or three
backcrosses, the fertility of the plants increased to a
‘reasonable’ level, but the plantswere still segregating—
that is, not true-breeding—even after the fourth or fifth
generation. So, in 1993 the team decided to adopt anther-
culturetogenetically fix thelines(see Mol ecular Biology
Facilitiesat WARDA," in this Report). In 1994, thefirst
true-breeding interspecific lines were available at
WARDA.

Birth and development of the Interspecific
Hybridization Project

“Withthisbreakthrough, weclearly wanted to expand the
work,” Jones reflects, “but WARDA core funds at that

Partners in the Interspecific Hybridization
Project

Donors

= United Nations Development Programme Technical
Cooperation among Developing Countries (UNDP-TCDC)

= Japanese Ministry of Foreign Affairs (MOFA)

= Rockefeller Foundation

»  CGIAR Systemwide Program for Participatory Research
and Gender Analysis

= Donors who provide unrestricted financing 1o WARDA

Research Institutions

n  West Africa Rice Development Association (WARDA/
ADRAQ)

= International Center for Tropical Agriculture (Cenfro
Internacional de Agricultura Tropical, CIAT, Cali,
Colombia)

»  Cornell University (thaca, New York, USA)

= International Rice Research Institute (IRRI, Los Banos, The
Philippines)

= Institut de recherche pour le développement (IRD,
formerly ORSTOM, Montpellier, France)

= University of Tokyo (Japan)

= Yunnan Academy of Agricultural Sciences (YAAS, Kun-
ming, China)

Research Institutions with staff based at WARDA

= Cenfre de coopération internationale en recherche
agronomique pour le développement (CIRAD, France)

= Japan International Cooperation Agency (JICA)

= Jopan International Research Center for Agricultural
Sciences (JIRCAS)

= Ministry of Agriculture, Forestry and Fisheries (MAFF, Japan)

= Natural Resources Institute (NRI, UK)

= United Nations (UN Volunteers, from 2000)

timedid not give usthe scopeto do so.” In 1995, theteam
submitted a ‘ concept note' to UNDP and the Japanese
Ministry of Foreign Affairs (MOFA). UNDP' simmedi-
ate response was to fund a workshop on interspecific
breeding, with specia reference to rice, in December
1996. This meeting brought together all the institutions
already involved in the interspecific hybridization re-
search—Centro Internacional de Agricultura Tropi-
cal (CIAT, Colombia), Cornell University (USA), IRRI
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and Ingtitut francais de recherche scientifique pour le
développement en coopération (ORSTOM, France)—
together with seven national programs from West Africa
to assessthe state-of -the-art in interspecific rice breeding
and identify the major problems still to be tackled. The
workshop wasimmediately followed by astrategic plan-
ning meetingfinanced by MOFA. Theupshot of thesetwo
meetingswasthat both the Japanese Government (through
MOFA) and the UNDP’ s Technical Cooperation among
Developing Countries(UNDP-TCDC) agreedtofundthe
ongoing research; thus, the ‘ Africa/Asia Joint Research
onlnterspecificHybridization between Africanand Asian
Rice Species (Oryza glaberrima and O. sativa)’ was
born.

The MOFA/UNDP-TCDC Project (known as IHP)
was set for three years, 1997/98 to 1999/2000, with
funding to the tune of US$ 450,000 per year, and an
additional $ 474,000 from WARDA core over the three-
year period.

Stringent reporting

Our friends in Japan and at UNDP were conscientious,
and wanted to ensure that we are making the most of our
new knowledge and resources. Thus, evaluation
meetings were held both mid-term (November—Decem-
ber 1998) and toward the end of the first phase (Novem-
ber 1999). These were good for the scientists who can
tendtobeabit sloppy inreporting, andthe|HP’ sprogress
has been well documented, with informal annual reports
prepared for each year (1997, 1998 and 1999) for the
evaluation meetings, reports of the meetingsthemselves,
and formal publication of annual research highlightsin
Focus: Interspecifics (1998 highlights) and Rice Inter-
specific Hybridization Project Research Highlights
1999.

The evaluation meetings brought together WARDA
researchers and Board members, representatives of the
collaborating institutions, and representatives from the
principal donors; inaddition, theWorld Bank and USAID
showed a keen interest in the proceedings—the former
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sent a representative to both meetings, and the latter
wouldhavedoneso, butforlogistical problemswithtravel.
The meetings were ‘earthed’ by presentations from the
national agricultural research and extension servicesin
Coted lvoireand Guinea, andfarmersfrom Coted’ I voire.
Madame Del phine K oudou received astanding ovation at
themid-term meeting—sheistheoriginal ‘ small-screen’
Bintu (see below)!

Participatory varietal selection
A major feature of the IHP, and one strongly favored by
thedonors, wasthe use of participatory varietal selection,
or PVS, asadua mechanism for obtaining feedback on
farmers preferencesin new rice varieties, and for tech-
nology transfer. Conventional varietal release mecha
nisms involve several years of on-station and on-farm
testing before release, then it often takes several yearsto
produceenough seedtodisseminatetofarmers. WARDA,
and its partners, desperately wanted to get the new rices
out to farmers as quickly as possible. So, WARDA
organized ameeting of ricestakehol ders—scientistsfrom
national research programs, extension workers, farmers
and non-governmental organizations—in March-April
1996 to discuss strategies for getting the new rices to
farmers. Aware that participatory research had
catalyzed agricultural adoption in India and Nepal at a
relatively low cost, and that it had also been adapted
for farmers to select beans in Rwanda,
the delegates opted to pursue the PVS
approach.

Thebasic PV Sadopted by WARDA is
a three-year program. In the first year,
WARDA and extension-agency staff es-
tablish a ‘rice garden’ in atarget village,
ofteninthefield of aleading or innovative
farmer. Therice garden comprisesadem-
onstration plot of between 60 and 100
varieties, not just interspecifics, but also
modern, improved sativas, popular local
and regional varieties, and a few
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The participatory varietal selection program was designed to
reach as many farmers as possible. Men and women are
usually kept separate so that researchers get important
gender-differentiated data

glaberrimas. Farmers from the host and surrounding
villagesareencouragedtovisit thegarden asoften asthey
wish to monitor progress, but three formal evaluation
sessions are established. Thefirst, at maximum tillering,
enablesfarmersto select varieties on the basis of vegeta-
tive characteristics such as speed of growth, ability to
compete with weeds, and performance in the face of
diseases and insects. The second visit, at maturity just
before harvest, enablesthe farmersto assess plant height
and panicle structure, growth rate, pest resistance and
plant type. At thethird visit, after harvest, farmerslook at
yield and quality aspects such as percentage of broken
grains, cooking ability and taste.

These three assessments give the farmers the
information they need to select up to five varieties from
the rice garden, which they will then grow on their own
farms under their own management conditionsin year 2.
Here they can make direct comparison with their tradi-
tional varieties. Inthethird year, farmersare asked to pay
for seed of their favorite varieties—this provides atest of
how much they really prefer them over their traditional
varieties.
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Having started the approach in Coéte d’ Ivoirein 1996,
and then taken it on to Ghana, Guineaand Togoin 1997,
WARDA decided to ‘spread the news among its other
member states. A training workshop was organized in
May 1998, to which an additional six countries were
invited—Benin, BurkinaFaso, The Gambia, GuineaBis-
sau, Nigeria and Sierra Leone. With additional teams
coming fromtheoriginal four countries, 10 West African
countrieswerenow equipped to conduct the PV Son their
own. In April 1999, WARDA held two consecutive
meetings. The first was a reporting and planning work-
shop, at which the 10 teams from 1998 reported on how
farmers had accepted the participatory approach in their
countries. The second meeting was atraining seminar, at
whichteamsfromtheremaining seven WARDA member
states—Cameroon, Chad, Liberia, Mali, Mauritania, Ni-
ger and Senegal—were taught the PVS methodology.
WARDA received extrafunding for these meetingsfrom
UNDP and the CGIAR Systemwide Program for Partici-
patory Research and Gender Analysis. A full report of the
1998/99 activitiesaspresented at the April 1999 meetings
was published by WARDA in a book, Participatory
Varietal Selection: The Spark that Lit a Flame, in the
second half of 1999.

The trouble with seeds

Having achieved a certain level of acceptance of new
varieties among farmers, the next step is to make suffi-
cient quantitiesof seed availablefor wider distribution. In
many countries of West and Central Africa the state-
operated mechani smsfor seed productionanddistribution
are under-resourced, over-stretched and unable to meet
demand. Regular readers of this Annual Report will be
aware of community-based seed systems promoted by
WARDA to enable farmers to produce seeds for their
own communities (see ‘Farmers Producing Seed for
Farmers, WARDA Annual Report 1998, pages 40-44).
With theinitial successin Céte d’ Ivoire, the system was
adapted and adopted in Guinea, and isexpected to beused
in Nigeria during 2000. Mainly owing to its ‘self-help’



Farmers have gladly adopted the idea of using their own
resources to multiply NERICA seed for their own communities

nature, the community-based seed system is another
popular activity of the IHP among our donors.

Telling the world about ‘Bintu and Her
New African Rice’

Since the IHP has become very much our ‘flagship’
project at WARDA, our donors have provided resources
for public awareness. Even beforethe official start of the
IHP, we had released a brochure entitled Unlocking the
Treasures of African Rice Species: Bintu and
Biodiversity in 1996. Thus, the concept of Bintu as the
typical West African woman rice farmer predates her
later rise to ‘small-screen’ fame.

“1 very muchlikedtheconcept of Bintu,” saysWARDA
Director General Kanayo F. Nwanze. “So much so that
she has become the focus of numerous seminar presen-
tations that | have given on behaf of WARDA since
coming herein 1996.”

In 1998, our donorsencouraged usto promotethe’ new
rice for Africa’ both in print and in a video. The video,
entitled Bintu and Her New African Rice, tells the story
of Bintu, this time played by Ivorian farmer Delphine
Koudou, participating in the PVS. It also includesinter-
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What's in a name?

The interspecifics have gone through several incarmnations’ in
terms of naming since the first lines were fixed in 1994,
However, the decision to use ‘New Rice for Africa,’ firstin 1998,
then as the standard from early 1999 was crucial. “After all,”
explains Dr Tatsuo Fujimura of UNDP-TCDC, New York, “WAB
450-bla-bla really doesn't mean very much to a farmer, it's
simply too long.”

In late 1999, the decision was taken to standardize on
‘NERICA." This will serve not only as a general label for the
glaberrima-safiva interspecifics, but also as a numbered
series for the released varieties.

In early 2000, the first seven varieties will be released on
a wide scale in Céte d'lvoire and Guinea. For those who have
an interest in details, here they are:

= NERICA 1 = WAB 450-I-B-P-38-HB

= NERICA 2 = WAB 450-11-1-P31-1-HB
= NERICA 3 = WAB 450-I-B-P-28-HB

= NERICA 4 = WAB 450--B-P91-HB

= NERICA 5 = WAB 450-11-1-1-P31-HB
= NERICA 6 = WAB 450-|-B-P-160-HB
= NERICA 7 = WAB 450-I-B-P-20-HB

viewswith many of the WARDA researchersinvolvedin
various aspects of the IHP, and expounding the virtues
of the new rices.

Meanwhile, a general brochure on the IHP had
been released in 1997, to be followed by New Rice
for Africa in 1998. “The pub-
lished PVS proceedings—both
the 1999 Spark That Lit a Flame
andtheupcoming 2000 TheFlame
Soreads—are also very much in
the public-awareness arena,”
explains WARDA Information
Officer Guy Manners.

“Inaddition,” commentsMonty
Jones, “ our annual research high-
light publications were designed
toplay adual roleof solid science
writteninaneasy ‘ public-aware-
ness style’' language.”

Bincu
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‘Papa NERICA,’
Monty Jones and
‘Bintu’ discuss the
virtues of NERICA
for the video
Bintu and Her
New African Rice,
made in 1998

Where are we now?

By the end of 1999, two interspecific varietieswere well
advanced along the varietal-release process in Cote
d’lvoire. Atthe sametime, four interspecificsweredoing
well in PV S and other variety adoption trialsin Guinea.
Theseimportant milestoneshad a ready been predicted by
theearly part of theyear, and brought to ahead aneed that
had been expressed by the donors at the mid-term evalu-
ationinlate 1998. That was, the need for a specific name
for the new rices so that they could be recognized
wherever they may be. “Having standardized on ‘new
ricefor Africa,” explains Director General Nwanze, “it
was a simpl e step to come up with the name NERICA.”

Where nexi?

“The November 1999 evaluation meeting was dubbed
‘final,” but we are expecting adelegation from UNDP to
visitand prepareafinal evaluationreportinJuneand July
2000,” explains Jones. “Thiswill not beformal seminars
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like in the Project-wide evaluations with al parties, but
rather one-on-one and round-table discussionswith indi-
vidualsand groupsof scientists.” Theeva uationteamwill
alsobediscussing thefinancial management of theproject
withWARDA' sfinancedivision. Thiswill betheofficial
end of phase 1 of the IHP, but the main donors—MOFA
and UNDP-TCDC—havealready committed themselves
to a second phase. Phase two is also attracting other
donors. “The PVS seems to be a particular attraction to
other donors,” explains Jones. The Rockefeller Founda-
tionfirst showedinterestin PV Sin 1998 withasmall cash
injection, andisnow planningtofundactivitiesinMali and
Nigeriafor threeyearsfrom2001. Meanwhile, the Gatsby
Foundationissupporting PV Sin Ghanaand Nigeriafrom
2000 to 2002, and USAID is supporting the work in
Nigeriain 2001.

“Thefutureis opening up before us,” enthuses Jones.
“Wereally are on the verge of agreen revolutionin rice
in West and Central Africa, if not throughout Sub-
Saharan Africal NERICA 1 and NERICA 2 will be
releasedin Coted' Ivoire by the middleof 2000, and some
500 hectares will be planted with them.” Meanwhile,
NERICAs 3 through 7 are spreading from sites where
they provedinitially popularin Guinea. AmadouM oustapha
Béye, technol ogy transfer agronomist, isspearheading the
community-based seed system work and is intimately
involved ‘on the ground’ in Guinea. “ Despite the lack of
official varietal release mechanism,” he expounds, “the
national agricultural research program has aready ‘re-
leased’ NERICAS 3, 4 and 5 to farmers. In 2000, we
expect Guinean farmers to be growing some 5000 ha of
five NERICA varieties.” Projections for Guinea run to
400,000 haof NERICASsin 2002.

“Thefirst decadeof thenew millennium promisestobe
really exciting,” saysNwanze. “With the early success of
theupland NERICAs, westarted totarget rainfedlowland
and irrigated systems with interspecific crosses of their
own.” Fortheirrigatedecol ogy, thefirsttargeted NERICAS
are just beginning to be fixed—the point at which the
upland material was5-6 yearsago. “WARDA ismoving



intothenew millennium,” explainsNwanze, “looking at a
three-pronged strategy: stabilization of upland rice pro-
duction, inwhich the NERICA s and associated technol o-
giesareplayingavital role; intensificationanddiversifica-
tion of the rainfed lowlands, especially inland valley
bottoms; and, maximizing resource use efficiency in the
irrigated systems. We now have plant material—espe-
cialy the NERICAs—that can resist or tolerate most of
the region’s stresses, that survive and produce with
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minimal inputs, and yet respond bountifully once inputs
become available. What we are looking at is an upward
spiral, with productivity gainsgeneratingincome, income
beinginvestedininputs, andinputsproducingevengreater
productivity gains. We truly will see subsistence rice
farmers being drawn up out of the poverty trap.”

Withthat sort of prospect, it isnowonder that the I[HP
phase 2isattracting moredonorsthan any other projectin
the Association.

Just part of the wide network that makes up the IHP team: WARDA and
collaborating researchers, donor representatives and support staff, who
attended the Mid-term Evaluation of the project in 1998
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