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The Global Rice Science Partnership (GRiSP), a research program of the CGIAR, represents for 
the first time ever a single strategic and work plan for global rice research and how it can con-
tribute more effectively to solving development challenges. GRiSP was launched in November 
2010.  
         GRiSP brings together hundreds of scientists to embark on the most comprehensive at-
tempt ever to deploy rice’s genetic diversity. Cutting-edge research aimed at discovering new 
rice genes and deciphering their functions is feeding into accelerated efforts to break the yield 
barrier in rice and to breed new generations of “climate-ready” rice with flooding tolerance 
and other traits that are essential for adapting production in the face of climate change.  
        The International Rice Research Institute (IRRI) is leading GRiSP and activities in Asia, with 
the Africa Rice Center (AfricaRice) leading work in Africa and the International Center for 
Tropical Agriculture (CIAT) leading work in Latin America and the Caribbean. Other interna-
tional research organizations such as the Centre de Coopération Internationale en Recherche 
Agronomique pour le Développement (CIRAD), L’Institut de Recherche pour le Développement 
(IRD), and the Japan International Research Center for Agricultural Sciences (JIRCAS) are play-
ing strategic roles in GRiSP and many more partnerships are being fostered.

The responsibility for this publication rests solely with the Global Rice Science Partnership.
 cc  Global Rice Science Partnership 2012 

This Annual Report is copyrighted by GRiSP and is licensed for use under a Creative Commons 
Attribution-NonCommercial-ShareAlike 3.0 License (Unported). Unless otherwise noted, users 
are  free  to copy, duplicate, or reproduce and distribute, display, or transmit any of the articles 
and to make translations, adaptation, or other derivative works under specific conditions 
spelled out at http://creativecommons.org/licenses/by-nc-sa/3.0.  

Mailing address: Dr. Achim Dobermann, GRiSP program director, c/o IRRI, DAPO Box 7777,    
     Metro Manila, Philippines  
Phone: +63 (2) 580-5600 
Fax: +63 (2) 580-5699 
Email: a.dobermann@irri.org  
Web site: www.grisp.net
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2011– The year of GRiSP 
by Achim Dobermann, Program Director
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The Global Rice Science Part-
nership (GRiSP) was officially 
launched in November 2010 

as the first new CGIAR Research 
Program (CRP). It didn’t really start 
from zero. What is now, for the first 
time, aligned in a single strategy 
and a new mechanism for coordi-
nating international rice research is 
based on the research done by the 
scientists from the more than 900 
research and development organiza-
tions that have been collaborating 
in key areas of rice science for de-
cades. It takes 10–15 years for an 
idea to emerge and be turned into a 
product for rice farmers, consumers, 
or others in the value chain. Mod-
ern science can make this process 
more efficient, more precise, and 
sometimes also faster, but it cannot 
replace the creative, dedicated sci-
entists who—if given enough room 
and resources—will come forward 
with the innovations that are dearly 
needed. 
 Our aim is for GRiSP to become 
an innovation-enabling program, one 

in which different partners contribute 
their different strengths to the benefit 
of farmers in developing countries 
and many other stakeholders. Many 
of the pressing challenges we face 
today cannot be tackled anymore by 
a lone scientist or a single institution. 
This is what GRiSP is all about: it is 
Global in scope, it focuses on Rice, it 
is about high-quality Science, and it 
depends on and enhances Partner-
ships.
 There was no real model, no real 
template to follow. So, in 2011, we 
concentrated our efforts on establish-
ing the necessary structures, guide-
lines, and processes for GRiSP, and 
on creating excitement through new 
initiatives. I’m pleased to report that 
this has been a surprisingly smooth 
affair and that by and large we have 
avoided creating new bureaucracies 
or high transaction costs that could 
steal precious time from scientists 
who need to do high-quality re-
search. 
 We have elected an outstanding 
Oversight Committee (OC), we have 
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a well-functioning Program Planning 
and Management Team (PPMT) in 
place, we have capable leaders in 
all of the science and development 
areas tackled by GRiSP, and the 
CGIAR centers and other institutions 
involved in GRiSP have adjusted 
their own processes to the needs of 
GRiSP. Many of these things happen 
behind the scenes, done by dedicat-
ed support staff and hidden from the 
eyes of scientists, partners, or do-
nors. So, my first duty is to thank all 
of those involved in making GRiSP 
work, including its nuts and bolts. 
 What initiatives have we been 
able to launch so far? GRiSP fund-
ing in 2011 totaled US$98.8 million. 
Although the bulk of the GRiSP fund-
ing is still through restricted bilateral 
grants that have fairly specific objec-
tives and often also a specific geo-
graphic focus, the available CGIAR 
funding has enabled us to strengthen 
the GRiSP research themes as well 
as spearhead several new research 
and capacity-building activities. For a 
global program such as GRiSP, it is 
vital that it provide a platform for in-
novation and collaboration that goes 
beyond what has existed before. 
Some examples of our new initiatives 
in 2011 are listed in the box.
 We have clearly seen the po-
tential that will arise from enhanced 
communication and collaboration 

and from the new mechanisms to 
support rice science for develop-
ment. There are also major opportu-
nities for many partners to come on 
board and even step forward to lead 
specific research areas in GRiSP. 
Hence, I look forward to seeing 
GRiSP evolve further, into a product-
oriented, innovative research for 
development platform that can sys-
tematically tackle the big challenges 
that lie ahead—through effective 
partnerships.
 This first “glossy” report does 
not attempt to provide a complete 
overview of the breadth and depth 
of GRiSP. Instead, we have focused 
on a selection of stories describing 
recent successes as well as new 
activities. They are snapshots of a 
global effort by hundreds of rice sci-
entists. I wish to close my remarks 
by reminding you all that investing in 
agricultural science for development 
is indeed highly rewarding:

“A US$20 investment in GRiSP will 
lift one person out of poverty.” 

Join us at grisp.net to find out more. 

Achim Dobermann

Examples of major new GRiSP initiatives in 2011

•	 Theme 1: Workshop on rice phenotyping, March 2011, Montpellier, resulting in the 
formation of a global phenotyping network supported by a New Frontiers grant from 
GRiSP.

•	 Theme 2: Workshop on rice yield potential breeding strategy, August 2011, Cali, 
Colombia, resulting in the formation of a global yield potential network supported by 
a New Frontiers grant from GRiSP.

•	 Theme 5: Workgroup meeting on rice statistics databases, December 2011, Singa-
pore.

•	 Theme 6: Workshop on information and communication tools for extension, De-
cember 2011, IRRI.

•	 Theme 6: Workshop on mechanization of rice systems in Africa, June 2011, St. 
Louis, Senegal.

•	 Launch of Africa-wide task forces to provide synergy to research efforts across the 
continent, pool scarce human resources, and foster a high level of national involve-
ment. Five such task forces were established, on (1) breeding, (2) agronomy, (3) 
postharvest and value addition, (4) policy, and (5) gender.

•	 GRiSP West-Central Asia workshop, September 2011, Rasht, Iran, resulting in a 
proposal to form a regional rice research and training hub for the West-Central Asia 
region, hosted by Iran.

•	 A GRiSP Coordinating Committee was formed in Japan and a JIRCAS international 
symposium on rice and GRiSP was held in November 2011 in Tsukuba.

•	 Formation of a French Rice Science Partnership (FRiSP) bringing together many 
French institutions involved in rice research.

•	 GRiSP – Germany workshop, March 2011, Bonn.

•	 Global Rice Science Scholarship (GRiSS) program launched, with 188 applications 
from 40 countries. Thirty-one PhD scholarships were awarded to students from 
Asia (17), Africa (9), South America (4), and Europe (1), including 14 women.

•	 The first Global Rice Science Leadership Course was held at IRRI in partnership 
with the University of Leuven, Belgium, with 23 PhD scholars, postdoctoral fel-
lows, and other young scientists from Asia, Africa, and South America (including 10 
women).

•	 First call for GRiSP New Frontiers proposals.

2011– The year of GRiSP
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Rice breeding brings billions 
to Southeast Asia

Southeast Asian rice farmers are 
harvesting an extra US$1.46 

billion worth of rice a year as a 
result of rice breeding by IRRI. In 
financial terms, the annual impact 
of IRRI’s research in Vietnam, 
Indonesia, and the Philippines alone 
exceeded IRRI’s total budget since 
it was founded in 1960. But, when 
donors put money in rice research, 
the true value of the return on their 
investment is priceless: the social, 
environmental, and economic 
benefits for millions of people.

Close encounter with rice research. One of the hundreds 
of farmers at IRRI's 2011 Farmers’ Field Day examines one 
of the new rice varieties in the pipeline.
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Rasja Priatna, a 45-year-old 
rice farmer from West Java 
in Indonesia, has been grow-

ing rice variety Ciherang for 10 years 
because he says it produces more 
grains than the variety his parents 
were growing before him.  
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Rice breeding brings billions to Southeast Asia

these three countries alone exceed-
ed IRRI’s total budget since it was 
founded in 1960,” he said.
 IRRI’s rice breeding work, of 
course, reaches much further than 
Southeast Asia. In South Asia, it in-
volves the recent release of drought-
tolerant rice in Nepal and Bangla-
desh and across African countries, 
including the first IRRI rice recently 
released in Mozambique. “Apart from 
improved varieties, other IRRI ac-
tivities not included in the study are 
likely to produce further significant 
benefits,” said Deborah Templeton, 
ACIAR’s Impact Assessment Re-
search Program Manager. “Other 
benefits are improvements in eating 
quality and resistance to pests and 
diseases.” 

Putting national breeders first
Without explanation, one of the find-
ings of the report looks ominous—it 
shows that the direct impact of IRRI-
bred rice varieties has been declin-
ing. But, according to Dr. Zeigler, this 
is part of the plan. “One of IRRI’s pri-
mary roles is to support and educate 
our partners,” he said. “By working 
alongside our national counterparts 
in research and extension, we help 
equip national rice breeders with 
breeding stock and expertise to de-
velop their own rice varieties.”  
 “Today, as Vietnam develops its 
own lines, IRRI continually provides 

parental lines for our Vietnamese 
rice scientists to develop highly suit-
able varieties for the conditions in 
Vietnam,” said Dr. Bui Ba Bong, Viet-
nam’s vice minister of agriculture and 
rural development. “IRRI has played 
an important role as Vietnam’s part-
ner in rice research and develop-
ment. The varieties directly provided 
by IRRI are of great assistance to 
the country.”  
 If national partners get better at 
adapting the improved rice given to 
them and tailoring it to local condi-
tions, the needs of local farmers and 
consumers will be better met.  
 “We will keep delivering high-
quality breeding stock with traits of 
broad interest, such as drought and 
pest tolerance, across major rice-
growing regions,” Dr. Zeigler said. 
“Then our partners can test it locally 

and incorporate those traits into local 
varieties and use other technologies 
we can share with them to make 
sure the process is as quick and ef-
fective as possible.”  

Hands-on science
Dr. Nguyen Thi Lang, head of the 
Genetics and Plant Breeding Depart-
ment of the Cuu Long Delta Rice 
Research Institute, noted how IRRI 
has been helping to host “numerous 
training courses and workshops on 
rice technology transfer systems, 
for key extension people in Vietnam 
to expose them to innovative tech-
nologies and effective processes of 
technology transfer to Vietnamese 
farmers.”  
 One process that helps speed 
up the delivery of new rice varieties 
is participatory varietal trials, which 

 Ciherang is one of hundreds of 
IRRI rice varieties that were adapted 
locally and released for farmers such 
as Mr. Priatna to grow. Ciherang, 
now the most popular variety in Indo-
nesia, occupies around 50% of the 
rice-growing areas in the country.  
 Thousands of farmers across 
Southeast Asia have seen similar 
benefits by growing different IRRI-
bred rice varieties with higher yields 
and other favorable traits. As a re-
sult, they produced more rice and 
have earned higher incomes.  

Reporting the impact 
A report by the Australian Centre for 
International Agricultural Research 
(ACIAR) showed that, between 1985 
and 2009, improved rice varieties 
from IRRI increased farmers’ returns 
by US$127 per hectare in southern 
Vietnam, $76 per hectare in Indone-
sia, and $52 per hectare in the Phil-
ippines. This kind of money makes a 
big difference not just to the welfare 
of the farmers, their families, and 
communities, but to entire nations.  
 In total, across the three coun-
tries assessed—Vietnam, Indonesia, 
and the Philippines—farmers har-
vested an extra $1.46 billion worth of 
rice a year as a result of IRRI’s rice 
breeding. Robert Zeigler, director 
general of IRRI, placed the magni-
tude of this impact in context: “The 
annual impact of IRRI’s research in 
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involve farmers in selecting potential 
new varieties early on in their de-
velopment. Engaging farmers early 
helps prevent rice varieties from be-
ing developed that don’t meet their 
needs and may be rejected.  
 Since 2008, Dr. Jean Du, head 
of the Bohol Agricultural Promotion 
Center and one of IRRI’s partners 
in the Philippines, has been testing 
potential new rice varieties in four 
provinces of Central Visayas—an im-
portant rice-growing area. Dr. Du has 
been involving farmers in the trials 
and he described farmers’ adoption 
of rice varieties tested in this way as 
“fast.” 

Getting benefits to farmers quickly
Rapid adoption of new rice varieties 
is critical to the overall success of 
any breeding program. One central 
feature that farmers appreciate is 
higher yields.  
 ACIAR reported that IRRI’s 
breeding research between 1985 
and 2009 delivered a rice yield in-
crease of up to 13% (in Indonesia) 
and an average increase of 11.2% 
across all three countries studied.  
 “This means farmers are now 
harvesting more rice per hectare, 
which not only lifts them out of 
poverty, but contributes toward the 
worldwide challenge of feeding the 
estimated global population of 9 bil-
lion people in 2050,” said Australian 

Minister for Foreign Affairs Kevin 
Rudd upon launching the report in 
September 2011.  

Breeding for impact
To measure IRRI’s contribution to 
rice yield, the area of each variety 
grown was calculated in the three 
countries, its pedigree examined, 
and this was combined with data on 
varietal yields.  
 “In very general terms, each dol-
lar invested in rice breeding returns 
$22 in the form of higher production,” 
Dr. Templeton said. “The value of the 
additional rice production was based 
on a representative export price for 

rice in 2009.” But, one thing is clear: 
the impact of rice breeding is big,   
really big.  

The good news for donors 
It is easy to connect higher farmers’ 
incomes with declining poverty. With 
higher incomes, farmers can afford 
better food, health care, and educa-
tion. And, they can afford to invest in 
more sustainable practices and other 
businesses, which lead to further 
economic development.  
 The Global Rice Science Part-
nership forecasts that, for every $20 
invested in rice research, one person 
could be lifted out of poverty; not 

Rice breeding brings billions to Southeast Asia

just fed for a day, but elevated into 
a “virtuous circle” of higher income, 
investment, and reduced environ-
mental impact—thus breaking intol-
erable poverty cycles and declining 
environmental health. 
 “IRRI’s high return on invest-
ment, as found by the ACIAR study, 
shows how Australians can really 
make a difference by effectively 
targeting our aid dollars,” Mr. Rudd 
concluded. 
 But of course it’s not just Austra-
lians who can make the investment 
in rice research—it’s anyone. 

Standing room only at the field show. Filipino farmers visiting IRRI's 2011 Farmers’ Field Day get to see in the field 
(photo on page 5) and under water how new varieties perform when compared with other varieties.
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Heterosis (hybrid vigor) en-
ables hybrid rice varieties to 
produce at least 15% more 

yield than the best performing mod-
ern inbred varieties. In fact, in Sep-
tember 2011, temperate hybrid rice 
set a new world record for rice output 
of 13.9 tons per hectare in field trials 
in Hunan, China. 
 This makes the role of hybrid 
rice in maintaining food security 

Pushing the hybrid rice 
envelope in the tropics

In China, hybrid rice continues to 
live up to its potential for increasing 

productivity with less nitrogen and 
water usage. To ensure rice remains 
affordable for the billions of people 
who depend on it, the Hybrid Rice 
Development Consortium (HRDC) 
is replicating its record-breaking 
success with temperate rice varieties 
by developing even better hybrids for 
the tropics.
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Hybrid bridge between Asia and Latin America. Nelson Amézquita, agricultural engineer at Fedearroz, Colombia; Fangming 
Xie, hybrid rice breeder at IRRI; and Edgar Torres, rice breeder at CIAT-FLAR (left to right), inspect rice in IRRI's breeding plots for 
potential hybrid varieties that have high suitability for Latin American conditions.



8 GRiSP Annual Report 2011

 New research on tropical hybrid 
rice is also under way, including 
increasing hybrid seed production; 
disease resistance; stress, drought, 
and flood tolerance; and better grain 
quality; among others.

Latin hybrids
Halfway across the globe, CIAT is 
also exploring hybrid rice technology 
as a new approach to increase rice 
productivity in Latin America. CIAT 
field-tested its first 19 experimental 
hybrids from basic germplasm from 
IRRI. CIAT is looking for hybrids with 
high heterosis, resistance to dis-
eases, good grain quality, and high 
suitability for the tropical conditions 
of Latin American countries.
 “The results show some hybrids, 
such as CT23057H (photo), with 
good potential to be commercial 
products,” said Edgar Torres, plant 
breeder with CIAT’s Rice Program 
and the Latin American Fund for Ir-
rigated Rice (FLAR). “More trials are 
being conducted by FLAR partners 
in Brazil, Argentina, Uruguay, Colom-
bia, Panama, Nicaragua, Costa Rica, 
and the Dominican Republic.” 

Widening the network
The strong suit of hybrid rice variet-
ies goes beyond heterosis. Thus, the 
HRDC not only strengthens its hybrid 
rice R&D at IRRI but also focuses 

on its collaboration and network 
with private and public partners, 
thus expanding research areas with 
more products and bringing new re-
sources, as well as valuable experi-
ence, to the hybrid rice community. 
In 2011, the HRDC had a total of 59 
partners, up from only 38 in 2008.  
 “The hybrid rice products devel-
oped by the HRDC, including more 
than 3,500 IRRI hybrid rice breeding 
germplasm accessions and hybrid 
rice parents, have been shared with 
Consortium members and the in-
ternational hybrid rice community,” 
Dr. Xie reported. “This partnership 
enhances the steady stream of inno-
vation and improves product acces-
sibility and commercial use ultimately 
by rice farmers.”
 Dr. Torres acknowledges the im-
portance of sharing in making tropi-
cal hybrid rice a commercial reality. 
“The increased germplasm inter-
change with the HRDC has enabled 
us to produce hybrids with higher 

yield and good grain quality,” said 
Dr. Torres. “The collaboration effort 
between IRRI and CIAT is targeting 
the development of new technology 
relevant for the rice farmers in Latin 
America.” 

The future of tropical hybrids
The international hybrid rice commu-
nity has grown rapidly in just 3 years. 
Where does it go from here? Dr. 
Yuan Longping, the “Father of Hybrid 
Rice,” is determined to develop a 
super high-yielding hybrid rice that 
could bring average yields to 15 tons 
per hectare by 2020. In time, through 
the sharing of germplasm, knowl-
edge, and experience, researchers 
working on tropical hybrid rice could 
shoot for the same. 

Power 
grains. 
CT23057H 
is one of 
CIAT’s hybrid 
varieties 
that showed 
promise in 
field trials in 
several Latin 
American 
countries.

highly critical, particularly in poor 
countries where populations are 
ever-increasing while agricultural 
areas are diminishing. The additional 
yield of hybrids also means greater 
profitability for farmers.

Heterosis for the tropics
The HRDC’s success in temperate 
hybrid rice accelerated research and 
development in tropical hybrid rice. 
IRRI took the lead in developing the 
technology for tropical rice-growing 
countries, and now several hybrids 
from the public and private sector 
are released and commercialized in 
India, the Philippines, Vietnam, Ban-
gladesh, and Indonesia. 

Breaking the limits
Using innovative molecular tools, the 
HRDC continues to push the yield 
potential of tropical hybrid rice. In 
2011, the Consortium released three 
IRRI-bred tropical hybrids: Mestiso 
30, Mestiso 31, and Mestiso 32. 
 “These varieties have an aver-
age yield of 6.93 tons per hectare,” 
said Fangming Xie, hybrid rice 
breeder in IRRI’s Plant Breeding, 
Genetics, and Biotechnology Divi-
sion, and coordinator of the HRDC.  
“This is 6.5% higher than the aver-
age yield of 11 other Philippine hy-
brid varieties released in 2011.”

Pushing the hybrid rice envelope in the tropics

More information: 

Barclay A. 2010. Hybridizing the 
world. Rice Today 9(4):32-35.

Virmani SS, Siddiq EA, Muralid-
haran K, editors. 1998. Advances in 
hybrid rice technology. Proceedings 
of the 3rd International Symposium 
on Hybrid Rice, 14-16 November 
1996, Hyderabad, India. Manila 
(Philippines): International Rice 
Research Institute. 443 p.

Xie F. 2010. Learning lessons from 
the HRDC. Rice Today 9(2):46.

C
IA

T



9

Annual Report 2011

GRiSP Annual Report 2011

A growing season for teachers

It was a long way to Nueva Ecija, 
a major rice-growing province in 
Central Luzon in the Philippines. 

But the journey was worth it for the 
25 extension workers from Mozam-
bique, Rwanda, Uganda, Tanzania, 
and Kenya. This first batch of men 
and women attended a 16-week- 
long course to learn concepts in rice 

T wenty-five participants from 
Africa came to the Philippines 

to attend the Season-Long Rice 
Farming Program for Extension 
Agronomists conducted by IRRI 
and the Philippine Rice Research 
Institute (PhilRice) under the 
Coalition in Africa for Rice Develop-
ment. They returned to their home-
lands with knowledge not only of 
new farming technologies in their 
minds but also an understanding of 
teaching in their hearts. 

IR
R

I (
2)

First crop of teachers.  Extension workers from Mozambique, Rwanda, Uganda, Tanzania, and 
Kenya were among the first batch to attend the 16-week training on rice farming, and, equally            
important, on how to effectively pass on that knowledge to African farmers.    
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A growing season for teachers

of Agrarian Extension, Ministry of 
Agriculture in Mozambique, said that 
he had never transplanted rice and 
couldn’t even plant rice in a straight 
line before. “As I am working with 
the central government, I mostly go 
to the field only to monitor,” he said. 
Now, he is used to getting muddy 
and can plant rice—an essential skill 
for helping farmers to upgrade their 
rice-planting expertise.

Learning how to teach
All good teachers are masters of 
their subject matter, but excellent 
teachers know how to impart knowl-
edge. For this reason, the partici-
pants in the production and exten-
sion training program were required 
to pass on their newly gained know-

how to real farmers in field schools 
run by the Philippine Department of 
Agriculture, the local government 
unit, and PhilRice. 
 “It was fascinating to see the Af-
rican extension workers and the Fili-
pino farmers exchanging information 
and experiences beneficial to both,” 
said Dr. del Rosario-Abaoag. 
 “The farmer field school was 
my favorite because we were able 
to meet a lot of farmers from the 
Philippines who shared with us their 
ideas on rice farming,” said Ms. Aloo 
Eunice, an agricultural officer from 
Uganda. “We were able to learn how 
to get the knowledge from research, 
package it well, and give it to the 
farmers.” 
 Mr. Bernard Okumu Okongo, 

agricultural officer 
at Muhoroni District 
Agriculture Office in 
Kenya, said, “The 
farmer field school 
is a system in which 
farmers form groups 
and share good rice 
farming practices. 
We teach them and 
we also learn from 
them. We go to vil-
lages; we go to their 
homes and interact.  
We make decisions 
based on what we 

see on their farms. As the plants 
grow, we are also growing in knowl-
edge.”

Just wait for the impact 
After the training, many participants 
gained not only knowledge but also 
enthusiasm, determination, and 
confidence to teach technicians and 
farmers alike the knowledge they 
need to grow rice.
 “I think we are in a good position 
now to teach our farmers and for me 
to teach my students,” said agricul-
ture tutor Suzana Gasper Mbwambo 
from the Ministry of Agriculture Train-
ing Institute in Tanzania. “Coming 
here, I thought I could not deliver. 
But now I am confident about rice 
production.
 “When we go back, it will not be 
the end because we already have 
our action plan [to implement],” Ms.  
Mbwambo vowed. “They will just wait 
for the impact when we go back to 
Africa.”

farming and get extensive practical 
training in all aspects of rice produc-
tion for an entire cropping season, 
from selecting seeds to marketing 
the harvested grains.
 The training, funded by the 
Japan International Cooperation 
Agency, was created to contribute to 
greater harvests and better quality of 
rice in Africa through the application 
of up-to-date rice farming practices. 
 “The season-long rice production 
and extension training is designed 
to effectively use the knowledge and 
skills of extension agronomists so 
that they can more effectively local-
ize key rice production practices 
within their respective countries’ rice 
farming systems,” said Dr. Noel Ma-
gor, head of IRRI’s Training Center.

Stepping into knowledge
Rice farming is a hard and dirty affair 
and, for some participants, experi-
encing this for themselves was really 
the best part of the program. “In the 
activities, the participants really got 
to apply the skills they learned in the 
classroom to actual field conditions 
on the training farm and in farmers’ 
fields,” said Lea del Rosario-Abaoag, 
project coordinator of the Season-
Long Rice Farming Program for Ex-
tension Agronomists at PhilRice.
 Mr. Eugenio Come, an extension 
officer at the National Directorate 

The first season-long rice farming 
extension training was held at 
PhilRice and at IRRI from 20 June 
to 10 October 2011. In the next two 
years, extension specialists from 
eight other African countries are 
expected to participate in the same 
training. Participants attend an agronomy lecture. See an IRRI video on 

YouTube in which five participants talk about their experiences and 
plans when they go back to their respective countries: http://youtu.be/
YzHAsbCA0a4.
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Rice in ice 

T  ucked away in a giant 
refrigerated vault, deep inside 

an ice-covered mountain in Svalbard, 
Norway, is the foundation of humans’ 
food—seeds. Neatly packed and 
frozen to withstand hundreds of 
years of storage, and just about any 
conceivable destructive force known 
to humans, are duplicates of seeds 
of different crops from all over the 
world, including more than a hundred 
thousand seeds of different rice 
types from Asia and Africa.

Asia and Africa are home to 
the two commercially impor-
tant species of rice: Oryza 

sativa and Orzya glaberrima, respec-
tively. From these, tens of thousands 
of cultivated varieties of rice have 
been bred. More than 20 other spe-
cies of rice, including from Australia 
and the Americas, also hold a trea-

First crop of teachers.  Twenty-five extension workers from Mozambique, Rwanda, Uganda, Tanza-
nia, and Kenya are among the first batch to attend the 16-week training on rice farming, and, equally 
important, on how to effectively pass on that knowledge to African farmers.    
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The big freeze. Wrapped in arctic ice on the outside, 
the Svalbard Global Seed Vault holds a treasure trove of 
seeds more valuable than gold on the inside; including rice 
seeds from IRRI (inset).
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Rice in ice

“I’m not talking about losing [agricul-
tural] diversity in the same way that 
you lose your car keys,” says Dr. 
Cary Fowler, director of the Global 
Crop Diversity Trust (GCDT).3 “I’m 
talking about losing it in the same
way that we lost the dinosaurs: actu-
ally losing it, never to be seen again.” 

3Fowler C. 2009, August. Cary Fowler: One seed 
at a time, protecting the future of food. [Video file]. 
Retrieved from www.ted.com/talks/cary_fowler_one_
seed_at_a_time_protecting_the_future_of_food.html. 

Frozen assets 
IRRI and AfricaRice are supporting 
a global effort to protect the world’s 
crops from catastrophe and con-
serve them for future generations by 
contributing rice seeds to the frozen 
cellar located just over a thousand 
kilometers away from the North Pole.
 “We conserve 20,000 accessions 
made up of 10 species of Oryza in 
our genebank. Africa has a wealth 
of genetic resources that must 

be conserved,” says Dr. Kayode 
Sanni, head of AfricaRice’s Genetic 
Resources Unit. In recent years,         
AfricaRice sent duplicates of its col-
lection to the Vault.  
 For its part, IRRI has more than 
113,000 accessions of rice in the 
International Rice Genebank (IRG). 
“The IRRI-IRG is earthquake-proof, 
typhoon-proof, and flood-proof,” 
explains Ruaraidh Sackville Hamil-
ton, evolutionary biologist and head 

sure trove of untapped genetic diver-
sity that could produce thousands 
more new rice varieties.
 IRRI and AfricaRice realize 
that keeping the food supply com-
ing means protecting a precious 
resource: rice’s genetic diversity.  
Somewhere in the vast universe of 
rice diversity are genes or traits that 
could help overcome the challenge 
of producing more food on less land, 
with less water, and fewer inputs. 

Protect diversity, protect food 
security
However, entire plant and animal 
species are facing extinction every 
day. This loss of genetic diversity, or 
genetic erosion, makes the food sup-
ply more vulnerable to outbreaks of 
pests and diseases. During the last 
century, 75 percent of crop genetic 
diversity has been lost according to 
the FAO.1 For example, more than 
1,500 local rice varieties in Indone-
sia have become extinct.2 Further 
genetic erosion is what the Svalbard 
Global Seed Vault seeks to avert.  
 
1Food and Agriculture Organization of the United 
Nations. “Biodiversity for Food and Agriculture: Crop 
Genetic Resources.” FAO. February 1998.

2World Resources Institute, IUCN-The World 
Conservation Union, United Nations Environment 
Programme (UNEP). 1992. Losses of Biodiversity 
and Their Causes. In: Global Biodiversity Strategy: 
Guidelines for action to save, study and use Earth’s 
biotic wealth sustainably and equitably. World Re-
sources Institute. 

G
lo

ba
l C

ro
p 

D
iv

er
si

ty
 T

ru
st



13GRiSP Annual Report 2011

of IRRI’s T.T. Chang Genetic Re-
sources Center. “We also have an 
independent backup power supply to 
protect against power cuts, and we 
keep a supply of spares in stock to 
deal rapidly with equipment failure.”  
 Since 1980, IRRI has also been 
keeping another backup of the IRRI-
IRG collection at Fort Collins, Colo-
rado, in the United States.

 IRRI deposited 70,180 acces-
sions for the inauguration of the Vault 
in 2008. After sending an additional 
batch of rice seeds to Svalbard IRRI 
now has 112,807 accessions kept in 
the Vault, the largest number of any 
single crop and its wild relatives. 
 “The collection kept in Svalbard 
is our ultimate backup,” Dr. Sackville 
Hamilton said. “We cannot think of 

a more secure system to safeguard 
this vital resource.”
 
A freezer for human survival
The forbidding frozen mountains, the 
isolation, and the polar bears that 
provide extra layers of security are 
just some of the reasons why the 
world’s agricultural heritage found 
itself a fortress in Svalbard.

  The technical conditions of the 
site are virtually perfect. The loca-
tion inside the mountain increases 
security and unparalleled insulation 
properties, according to the Global 
Crop Diversity Trust. The area is 
geologically stable, humidity is low, 
and it has no measurable radiation 
inside the mountain. The Vault is 130 
meters above sea level, far above 
the point of any projected sea-level 
rise.

Food for the next generation 
Backing up and protecting the 
world’s diverse agricultural heritage 
gives this generation, and the next, 
some options to get around food 
security roadblocks. As the human 
population grows, and while the re-
sources that are needed to meet the 
corresponding demand for nourish-
ment become scarcer, these seeds 
could hold the key to food security in 
the future.

Rice in ice

Ultimate backup. A total of 112,807 accessions, the largest number of any single crop and its wild relatives, have been 
sent to the Doomsday Vault, where they are protected from any conceivable destructive force known to humans.
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Rice seed being prepared at IRRI for deposit-
ing at Svalbard. See video on YouTube (http://
youtu.be/icjptLjIKx8).
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The genes that could beat the 
“AIDS of riceˮ

Rice yellow mottle virus 
(RYMV), first discovered in 
Kenya in 1966, is a plant 

virus that is spread by insects or 
inadvertently transmitted by farm-
ers through damage inflicted on rice 
plants during cultivation. Endemic 
to Africa, RYMV effects intensified 
in irrigated rice production where 

Rice yellow mottle virus is such 
a devastating disease in the 

irrigated and lowland rice fields of 
West and Central Africa and some 
other parts of the continent that it has 
been called the “AIDS of rice” by the 
farmers. When destructive outbreaks 
occur, farmers are usually left with 
little to harvest. Now, using marker-
assisted breeding, researchers at 
AfricaRice are closing in on halting 
this fearsome scourge.

First crop of teachers.  Twenty-five extension workers from Mozambique, Rwanda, Uganda, Tanza-
nia, and Kenya are among the first batch to attend the 16-week training on rice farming, and, equally 
important, on how to effectively pass on that knowledge to African farmers.    

Yellow plague. RYMV is the most problematic disease affecting irrigated and lowland rice in West 
and Central Africa. It is unpredictable and has great potential to wreak havoc in lowland rice.
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The genes that could beat the “AIDS of rice"

marker-assisted breeding (MAB) 
work targeting RYMV has been 
carried out with IRD and various 
partners in the national agricultural 
research and extension systems 
(NARES). 

Giant step for gene therapy
“Molecular biology research is con-
tributing significantly to defeating 
RYMV,” says Marie-Noëlle Ndjiond-
jop, molecular biologist at AfricaRice.
 Dr. Ndjiondjop identified and 
mapped Gigante’s resistance gene, 
rymv1-2, in 1999. It is the gene that 

makes Gigante resistant to a whole 
spectrum of RYMV isolates from di-
verse locations. Dr. Ndjiondjop then 
joined AfricaRice to head up the then 
still fledgling molecular biology facil-
ity in Bouaké, Côte d’Ivoire. Starting 
in 2001, Dr. Laurence Albar added 
to the work at IRD, where, over the 
next 5 years, she did the fine map-
ping, positional cloning, gene identifi-
cation, and detection of allelic forms.
 In 2005, a USAID-funded project 
enabled AfricaRice to carry out MAB 
to incorporate rymv1-2 into elite rice 
cultivars grown in Burkina Faso, 

Gambia, Guinea, and Mali and to 
introduce molecular-marker work into 
NARES breeding programs. 
 “We are now using molecular 
breeding to improve RYMV resis-
tance of West African elite rice culti-
vars,” says Dr. Ndjiondjop. 

Harnessing the power of gene 
resistance
At least two elite varieties were 
proposed by each NARES program 
and backcrossed three times to 
the donor, Gigante. Resistant lines 
were identified by a combination 
of "foreground" and "background" 
markers. Foreground markers occur 
in the DNA close to the RYMV resis-
tance gene in Gigante and therefore 
show that any particular plant has 
the gene. Background markers are 
from the elite variety and show how 
similar the plant is to the elite variety. 
The resulting lines are near-isogenic 
lines (NILs), that is, they are similar 
to the elite variety, except that they 
carry the RYMV resistance gene 
from Gigante. 
 The promising resistant NILs 
underwent further screening using a 
purified virus isolate under controlled 
conditions. Trials were conducted at 
multiple locations in the target coun-
tries to confirm their resistance to 
diverse natural populations of RYMV. 

high-yielding varieties had been in-
troduced, since the vast majority of 
irrigated varieties are extremely sus-
ceptible to it. 
 By 1990, RYMV had spread to 
almost all West and Central African 
nations, Madagascar, and Tanzania. 
It had become a major problem in 
Mali, Niger, and in the lowlands of 
Burkina Faso, Côte d’Ivoire, Sen-
egal, and Sierra Leone. But, RYMV 
can potentially infect lowland rice 
anywhere on the African continent, 
according to AfricaRice.

Finding a cure for the “AIDS 
of rice” 
Dubbed by the farmers and conse-
quently the media as the “AIDS of 
rice,” in terms of field losses, the 
seemingly unstoppable destructive 
force of RYMV has been measured 
at 64–100% in Mali and at 58–68% 
in Niger, according to an AfricaRice 
report. 
 AfricaRice, in close collaboration 
with IRD,1 in Montpellier, France, has 
been working on RYMV since 1994, 
shortly after the first outbreaks. In 
1995, AfricaRice discovered Gigante, 
a traditional rice cultivar from Mo-
zambique, which is virtually immune 
to the disease. Determining the ge-
netic basis of Gigante’s resistance 
was given top priority. AfricaRice’s 

1Institut de recherche pour le développement 

The promise of genes. Dr. Ndjiondjop of AfricaRice (right) helps NARES to run their own molec-
ular labs and molecular breeding projects being implemented in Burkina Faso, Mali, and Nigeria. 
This will facilitate the expansion of molecular research activities throughout sub-Saharan Africa.
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 “Trained national staff members 
need these facilities to introduce 
MAB into their respective breeding 
programs and to transfer RYMV re-
sistance genes into elite varieties,” 
says Dr. Ndjiondjop. 
 She is now helping to strengthen 
the capacity of the breeding teams, 
so that they can make the most of 
their new molecular labs. “This will 
be the final step to keep the virus at 
bay so that African farmers will never 
again be thrown into despair by the 
sight of their fields being devastated 
by RYMV,” she concluded.

Spreading the resistance
Fixed (pure-breeding) RYMV-
resistant NILs were then sent to the 
NARES for complete evaluation 
and incorporation into breeding pro-
grams. The best NIL from each elite 
parent was selected for further tri-
als in the four project countries plus 
Côte d’Ivoire, Ghana, Liberia, Niger, 
Nigeria, and Sierra Leone. This activ-
ity was funded by USAID through the 
West and Central African Council for 
Research and Development. Several 
of these lines are expected to be 
released in some of the countries in 
the near future.

 In 2010, AfricaRice and IRD dis-
covered a second resistance gene, 
rymv2, and a new allelic form of the 
first gene in African rice (Oryza gla-
berrima) varieties. As an insurance 
policy against the possibility that 
RYMV could overcome the current 
single-gene resistance, the 
AfricaRice breeding strategy is to 
“pyramid” or introduce two resistance 
genes into varieties for hot-spot areas. 

Making MAB more available to 
plant breeders
“MAB training activities have helped 
NARES programs to use the tech-

The genes that could beat the “AIDS of rice"

niques to speed up the process of 
developing RYMV-resistant rice vari-
eties,” says Dr. Ndjiondjop.
 AfricaRice has trained 41       
NARES researchers in molecular 
breeding, including four PhD stu-
dents from Benin, Burkina Faso, 
Côte d’Ivoire, and Niger. These train-
ees are dedicated to applying mo-
lecular breeding and transferring the 
technology to other staff members in 
their respective countries. AfricaRice 
also helped purchase equipment and 
establish the first national molecular-
biology laboratories in Burkina Faso, 
Gambia, Guinea, and Mali. 

Molecular mechanics. Introducing molecular-marker work into the breeding programs of the 
NARES can contribute to the rapid creation of new RYMV-resistant varieties. DNA laboratory and 
field technicians are trained by AfricaRice to transfer resistance genes into elite varieties.

Hope against a rice virus of mass destruction. Plantlets suitable for DNA extraction for 
marker-assisted selection. The identification of resistance genes rymv1-2 and rymv2 is leading 
to the development of RYMV-resistant varieties.
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Uprooting underground killers

Attractive as it might seem to 
have a plethora of pink or 
orange flowers brightening 

up a rice field, Striga is an extremely 
sinister bedfellow. These parasitic 
weeds get their nutrients and water 
directly from the host plant’s root 
system and the host plant’s energy 
is diverted to support the parasite. 

P arasitic weeds of the genus 
Striga—also known as 

witchweeds—are a major threat to 
upland rice production in several 
parts of Africa. The roots of Striga 
seedlings penetrate the root cells of 
host plants, among them, rice, and 
leave them weak and unproductive. 
AfricaRice and its partners are 
making significant headway in the 
struggle to control Striga in rice fields 
across the continent.

First crop of teachers.  Twenty-five extension workers from Mozambique, Rwanda, Uganda, Tanza-
nia, and Kenya are among the first batch to attend the 16-week training on rice farming, and, equally 
important, on how to effectively pass on that knowledge to African farmers.    
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Deadly parasites. Despite its attractive flowers, Striga hermonthica is an efficient 
pest that does its dirty work under the ground. The roots of Striga attach to the 
roots of the rice plants to suck out their nutrients and moisture. Heavy infestation 
can result in complete crop failure.
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Uprooting underground killers

in areas with erratic rainfall and poor 
soil fertility. Both species are dif-
ficult to manage because the first 
4 to 7 weeks of their life cycle take 
place underground, inaccessible for 
mechanical control. Striga can be 
controlled by herbicides, but effective 
and affordable herbicide technolo-
gies are not yet available for rice 
farmers in Africa.

Fatal chemical attraction
Each Striga plant is capable of pro-
ducing up to 250,000 tiny seeds, 
which can remain viable in the 
soil for many years. Striga seeds 

germinate only in the presence of 
host-derived chemicals such as 
strigolactones, as this guarantees 
the existence of a suitable host to 
parasitize. Rice roots exude such 
strigolactones. 
 “The very small seeds of Striga 
have very small energy reserves,” 
explains AfricaRice weed scientist 
Jonne Rodenburg. “Hence, they 
have to tap into host-plant resources 
very quickly.” 
 
Getting at the root of the problem
As part of a project funded by the 
UK Department for International 
Development and the Biotechnology 
and Biological Sciences Research 
Council, and led by the University 
of Sheffield, Dr. Rodenburg’s team 
field-screened 18 upland NERICA 
varieties, their parents, and resistant 
and local checks for their resistance 
to both species. 
 “From work on sorghum and 
maize, it is known that durable re-
sistance is hard to find,” says Dr. 
Rodenburg. “Striga species are ge-
netically highly variable, and so they 
tend to overcome resistance based 
on a single mechanism very quickly. 
It takes only one or a few plants able 
to circumvent the resistance to re-
infest a whole field over a few crop-
ping seasons.”
 AfricaRice has partnered with 
Wageningen University to look at 

preattachment resistance. Muham-
mad Jamil, a PhD student with Prof. 
Harro Bouwmeester, screened up-
land NERICA varieties and their par-
ents in the laboratory to identify and 
quantify strigolactones. 
 Varieties that produced signifi-
cantly fewer strigolactones showed 
lower Striga infestation, whereas 
those that produced the largest 
amounts of strigolactones showed 
the most severe infestation (see 
box).
 Meanwhile, Mamadou Cissoko, 
a PhD student at the University of 
Sheffield, under the supervision of 
Prof. Julie Scholes, was looking for 
postattachment resistance or mecha-
nisms for preventing the develop-
ment of Striga in rice after it has ger-
minated and attached to the roots. 

Heavy infestation can result in com-
plete crop failure. 
 Two main species of Striga at-
tack rice in Africa. Striga hermon-
thica is a problem in Côte d’Ivoire, 
northern Nigeria, and Uganda. It 
infests about 40% of all cereal-
producing areas (including sorghum, 
millet, and maize) of sub-Saharan 
Africa, causing US$7 to $13 billion in 
losses annually, according to figures 
cited by Infonet Biovision.1 Striga 
asiatica is prevalent in Madagascar, 
Malawi, and Tanzania and causes 
severe damage in rice, particularly 

1www.infonet-biovision.org/default/ct/112/pests#612. 

More information:

Jamil M, Rodenburg J, Charnik-
hova T, Bouwmeester HJ. 
2011. Pre-attachment Striga 
hermonthica resistance of 
New Rice for Africa (NERICA) 
cultivars based on low 
strigolactone production. New 
Phytol. 192(4):964-975.

Cissoko M, Boisnard A, Rodenburg 
J, Press MC, Scholes JD. 2011. 
New Rice for Africa (NERICA) 
cultivars exhibit different levels 
of post-attachment resistance 
against the parasitic weeds 
Striga hermonthica and Striga 
asiatica. New Phytol. 192:952-
963. 

Starving the enemy. Mamadou Cissoko, a PhD student at the University of Sheffield, is looking 
for postattachment resistance that prevents the development of Striga in rice after it has germi-
nated and attached to the roots.
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University, Kenyatta University, and 
CIAT on identifying multiple quantita-
tive trait loci (QTLs) and candidate 
resistance genes that underlie rice 
resistance to different Striga species 
and ecotypes, and characterize—for 
the first time—Striga loci that enable 
parasites to overcome specific host 
resistances.
 Combined with participatory vari-
etal selection trials, this effort should 
validate and enhance previous find-
ings and make adapted cultivars 
with durable broad-based resistance 
available to farmers.

most important hot spots for S. asi-
atica in upland rice,” he adds.
 Screening work in Madagascar, 
which also includes promising local 
and advanced varieties, is carried 
out in collaboration with FOFIFA (the 
Madagascan national program) and 
the Centre de coopération internatio-
nale en recherche agronomique pour 
le développement. 

Understanding the invisible 
enemy
In the future, AfricaRice will work with 
the University of Sheffield, Makerere 

A genetic block  
“The work going on in Sheffield is 
very exciting,” says Dr. Rodenburg. 
“They have identified the chromo-
some carrying Striga resistance 
genes.” This could lead to the iden-
tification of the first Striga resistance 
gene in any cereal crop (the only 
Striga resistance gene currently 
known is in the legume cowpea).
 “Thirty years of research on Stri-
ga resistance in maize and sorghum 
have not brought scientists as close 
as we seem to be after just a few 
years,” Dr. Rodenburg says. “This 
will pave the way for targeted breed-
ing using molecular markers.” 
 Marker-assisted breeding 
has the potential to insert a single 
gene—in this case, the gene for 
Striga resistance—into an already 
adapted and popular rice variety. 
This would accelerate the process of 
making Striga-resistant rice available 
to farmers. However, this step is still 
a few years down the road.

Sifting through the gene pool
In the meantime, Dr. Rodenburg 
and his partners are excited by the 
findings of the pre- and postattach-
ment resistance screening, and by 
the fact that some NERICA varieties 
exhibit both resistance mechanisms 
and also show resistance in the field 
against both Striga species. 

 “Rice varieties (or breeding lines) 
that exhibit the complete range of 
pre- and postattachment and field 
resistance are just the sort of thing 
that we were looking for,” Dr. Roden-
burg says. “The next step in this pro-
cess will be to screen more adapted 
varieties and to test a subset of the 
resistant NERICA varieties in partici-
patory varietal selection trials.
 “We will do this in Uganda, 
where the need for S. hermonthica 
resistance is urgent, and in Mada-
gascar and Tanzania, in some of the 

Uprooting underground killers

Standing up to Striga. Rice varieties exhibiting resistance to Striga (right) are able to fight off infestation 
because they produce significantly smaller quantities of strigolactones, chemicals necessary for the ger-
mination of Striga seeds (preattachment resistance) or they prevent germinated Striga from establishing 
a viable connection with the host (postattachment resistance). 



20

Annual Report 2011

20 GRiSP Annual Report 2011

Smarter farming via text 
messaging

Fertilizer is an expensive in-
vestment for subsistence 
farmers. But most farmers, 

due to a lack of awareness, fail to 
apply fertilizers in the right combina-
tion, at the right dosage, and at the 
right time.   

S ince its debut in the Philippines 
in 2011, Nutrient Manager for 

RiceMobile (NMRiceMobile) has 
provided rice farmers and extension 
workers with free fertilizer guidelines 
via their mobile phones. Through 
text messages, they can receive 
advice on the right time, amount, 
and type of fertilizer to apply to their 
rice crop to maximize production and 
profits—and reduce waste. Now, 
African farmers will soon be getting 
the same sound advice when they 
need it.
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 “The nutrient needs of the crop 
can vary, even across short distanc-
es within and among fields,” says 
Dr. Roland Buresh, IRRI’s nutrient 
management expert and lead devel-
oper of NMRiceMobile. “Insufficient 
application of fertilizers can result in 
loss of yield and profit, whereas too 
much can reduce profit and can also 
increase risks to the environment.”
 Today, farmers and extension 
workers in the Philippines are getting 
field-specific nutrient best manage-
ment guidelines through mobile 
phone applications of a computer-
based decision tool, Nutrient Man-
ager for Rice (NMRice). NMRice 
provides farmers with fertilizer rec-
ommendations on the basis of where 
their field is (geographically), the va-
riety of rice they use and when it was 
sown, the availability of irrigation wa-
ter, how they manage crop residues, 
and the yield history of the field. 

Real-time “when and how much” advice. NMRiceMobile (see photo 
on opposite page) answers the questions raised in fields, thus providing 
both farmers and extension workers with fertilizer recommendations—
type, timing, and rate of application—via text.
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Smarter farming via text messaging

NMRice for Africa
NMRice is now being adapted to Sa-
helian conditions using AfricaRice’s 
databases developed in the 1990s 
by Marco Wopereis, now AfricaRice 
deputy director general, and Stephan 
Haefele, currently IRRI’s soil expert.
 The “draft” NMRice has been go-
ing through field testing and valida-
tion for 2 years in Mali and Senegal. 
For the validation phase, the NMRice 
recommendations were typically test-
ed on a 200-m2 area of the field, and 
compared with the farmers’ usual 
practices. 
 “Validation in farmers’ fields and 
on our research stations has been 
positive,” says Kabirou N’Diaye, 
AfricaRice agronomist in the Sahel. 
“NMRice provides cost-effective and 
balanced nutrient management to 
deliver the target rice yield. This in-
dicates that it can be used at these 
sites in the Sahel.”

Bridging gaps in knowledge       
and income
AfricaRice has worked on developing 
options for improved crop manage-
ment (the when and how much ques-
tions) with farmers since the late 
1990s, first in irrigated systems and 
later in rainfed systems. AfricaRice 
and its partners looked at farmer 
involvement in the development 
of such crop management recom-

mendations and the importance of 
proposing prototype technologies 
and good agronomic principles and 
decision tools rather than fixed tech-
nologies.
 For systems with a potential for 
relatively high crop management 
precision, such as irrigated systems, 
the use of information and communi-
cations technology (ICT) may allow 
farmers to benefit from “real-time 
advice” on crop management, based 
on new research. 
 “For irrigated systems, we are 
looking at decision tools to maximize 
farmers’ investment potential,” ex-
plains Frank Mussgnug, AfricaRice 
cropping systems agronomist. “For 
example, if a farmer has US$100 to 
invest in his or her rice crop, on what 
should he or she spend the money?” 

Sending out an SMS  
“NMRice provides an online or down-
loadable questionnaire with 15 to 20 
questions,” says Dr. Mussgnug. “An 
extension agent or farmer answers 
these questions for one farmer’s 
field, and the program provides fertil-
izer recommendations—type, timing, 
and rate of application.” 
 Moreover, it is a simple step 
to have the application available in 
local languages. For example, the 
online test version of NMRice is al-
ready available in Wolof and Poular 

for Senegal, and in 
Bambara for Mali. 
 “The application 
is highly adaptable,” 
says Dr. Haefele, who 
is providing technical 
backstopping for the 
project. “We already have 
the Web-based version in 
advanced testing. We can 
adapt that for a tablet or a 
smartphone, and we can 
move toward a cell-phone-
based short message service 
(SMS), like the one that al-
ready works well in the Philip-
pines.”

Beyond nutrient management
“The next step is to build in other 
crop management activities, be-
sides fertilizer application,” says Dr. 
Mussgnug. “To this end, AfricaRice 
is updating its earlier RIDEV (rice 
development) crop model. RIDEV 
will allow us to better predict the 
best planting window for a given va-
riety to avoid heat or cold sterility at 
flowering in the dry and wet season, 
respectively.” 
 It will also allow AfricaRice to 
provide recommendations with re-
spect to the best timing of fertilizer 
application, drainage before harvest, 
and harvest itself. 

 “With RIDEV and NMRice 
combined, we would be better able 
to tackle the when and how much 
questions raised in farmers’ fields,” 
Dr. Wopereis says. 
 Once that is done, AfricaRice will 
work with its development partners 
to determine how to ensure that the 
maximum number of farmers can 
benefit from the technology, be it by 
phone or through traditional word of 
mouth from extension staff using the 
tool. 
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Rice with a “Latin flavorˮ

Rice is vital to ensuring food 
security and reducing poverty 

in the Latin American region. In 
contrast to Asia’s labor-intensive 
system of transplanting rice 
seedlings, Latin American farmers 
rely on a system of direct rice 
seeding in dry soil. Also, unlike in 
Asia, rice productivity growth in Latin 
America during recent decades has 
slowed down. CIAT and the Latin 
American Fund for Irrigated Rice 
(FLAR) have been developing rice 
with a “Latin flavor”—varieties better 
suited to the region’s conditions 
and widespread practice of direct 
seeding—to break current yield 
barriers.
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Reconstructing rice for the new world. Joe Tohmé, director of CIAT’s Agrobiodiversity Research area; Edgar Torres, rice 
breeder at CIAT-FLAR; and Josè Plaza, global business support manager at RiceTec (left to right), were among the rice scien-
tists at the GRiSP yield potential workshop in Colombia exploring the importance of steady and incremental yield gains in Latin 
America through modern breeding techniques. Asia’s iconic image of farm-

ers stooping to plant rice 
seedlings in small flooded 

plots is a relatively rare sight in Latin 
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help Asian rice researchers respond 
to changing needs. As urbanization 
accelerates and rural incomes rise 
in the region, producers in certain 
environments could find it attractive 
to switch from transplanting to direct 
seeding, a practice already used in 
about 20% of the region’s vast rice 
area. As some growers make this 
transition, they could benefit from a 
new generation of rice varieties that 
are adapted specifically for direct 
seeding.
 The real value of this germ-
plasm, however, may lie in the prom-
ise it shows for surpassing the per-
sistent plateau in rice yield potential, 
which has slowed productivity growth 
during recent decades. Primarily 
for that reason, GRiSP has begun 
incorporating new insights and 
germplasm from Latin America into a 
concerted worldwide effort aimed at 
boosting rice yields.

The making of a new plant type
The high-yielding semidwarf varieties 
that sparked Asia’s Green Revolu-
tion in rice during the 1960s and ’70s 
were also widely adopted in Latin 
America. Offering a yield potential 
of about 10 tons per hectare under 
favorable conditions, the semidwarfs 
(IR8 and others) quickly replaced tall 
traditional varieties, leading to dra-
matic production increases. 

Rice with a “Latin Flavor”

America and the Caribbean (LAC). 
For most rice growers in this region, 
transplanting makes little economic 
sense, because fields are larger and 
labor is scarcer and more expensive 
than in Asia. So, instead, Latin Amer-
ican farmers tend to sow rice seed 
directly on puddled or dry seedbeds, 
using a variety of methods. In addi-
tion to requiring less labor, this prac-
tice consumes less water and lowers 
methane emissions.
 Results from several decades of 
rice breeding in Latin America sug-
gest that how farmers plant rice has 
important implications for the kind of 
rice varieties they need to grow. “In 
general, rice varieties that are well 
suited for transplanting are less than 
ideal for direct seeding,” says Edgar 
Torres, a rice breeder at CIAT-FLAR.

Latin rice
In recent years, rice varieties that 
perform better under direct seeding 
have emerged from research carried 
out by CIAT and its close partner, 
FLAR. FLAR is an association—in-
volving more than 30 public and 
private sector organizations, includ-
ing farmers’ associations from 17 
countries—that is dedicated to the 
development of new technology for 
sustainable rice production.
 In addition to benefiting pro-
ducers in Latin America, improved 
germplasm from CIAT-FLAR could 

Breeding for higher fertility. Line 2027, one of the varieties developed by CIAT-
FLAR for Latin America, exhibits a superior number of filled grains per square meter 
and number of filled grains per panicle. Trials conducted in 2009 at CIAT's headquar-
ters in Colombia showed a yield potential of 12 tons per hectare.
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 "In the decades since then, how-
ever, a somewhat different plant type 
has emerged," Dr. Torres explains, 
as CIAT and FLAR have developed 
new germplasm that is better suited 
to the region’s exceedingly diverse 
production conditions—including the 
pervasive practice of direct seeding.
 “Compared with semidwarfs from 
Asia, the resulting varieties produce 
strong-stemmed plants of interme-
diate height and tillering capacity 
that resist lodging,” Dr. Torres says. 
“They also have dark green leaves 
and longer panicles with heavier 
grains. This particular combination of 
traits gives the new materials signifi-
cantly higher yield potential.”
 In trials conducted at CIAT head-
quarters in 2009, for example, the 
improved line 2027 showed a yield 
potential of 12 tons per hectare—
compared with 10.7 tons for IR64 
—with far fewer panicles per unit 
area but nearly twice as many fertile 
grains per panicle. Further trials car-
ried out at CIAT in 2011, comparing 
varieties commercially grown in Latin 
America, further demonstrated that 
the combination of fewer but larger, 
more fertile panicles is conducive to 
higher yields.
 "These findings are consistent 
with recent results from Japan," Dr. 
Torres adds, which also suggest that 
by increasing the number of fertile 

grains per panicle rice yield potential 
can be raised successfully, at least in 
the temperate zone.

Road map to the future
In search of a more coordinated 
global approach to raising rice yield 
potential, scientists representing 
GRiSP’s international partners gath-
ered at CIAT headquarters in August 
2011 for a special workshop examin-
ing this critical issue. While acknowl-
edging the importance of “blue-sky” 
research aimed at ramping up rice 
yields, they also agreed on the need 
to pursue several “safe-bet” breeding 
approaches on a global scale.
 “Assembling these different ap-
proaches into a concerted global 
rice breeding effort represents a big 
step toward achieving gains in yield 
potential,” says Achim Dobermann, 
deputy director general for research 
at IRRI.
 One product of the workshop 
was a set of road maps for rice im-
provement over the next decade. A 
multidisciplinary team of scientists 
from CIAT and FLAR as well as IRRI, 
AfricaRice, IRD,1 and CIRAD2 is now 
pursuing several of these in a more 
systematic effort to further increase 
rice yield potential. These organiza-
tions are also implementing the new 

1Institut de recherche pour le développement. 
2Centre de coopération internationale enrecherche   
agronomique pour le développement.

global strategy in close collaboration 
with national programs across LAC.
 "A particularly promising avenue 
involves pyramiding genes associ-
ated with high yield potential, using 
marker-assisted selection," Dr. Tor-
res explains. Another critical step 
is to gain a better understanding of 
plant physiological traits, such as the 
accumulation of nonstructural carbo-
hydrates, which appear to be funda-
mental for ensuring maximum grain 
filling, particularly in lines possessing 
long panicles. Such knowledge will 
aid the search for genes associated 
with these traits.

 “A further strategy involves 
greater use of wild species related 
to rice," says César Martínez, who 
leads rice research at CIAT. “Recent 
evaluations of crosses with these 
species confirm that they contain 
valuable genes associated with high 
yield, while also showing a very high 
percentage of grain fertility.”
 Equally encouraging are results 
suggesting that it is possible to 
achieve higher heterosis in the new 
CIAT-FLAR rice germplasm, opening 
the way for the development of pro-
ductive hybrids.

Rice with a “Latin Flavor”

Global team effort. A multidisciplinary team of scientists from CIAT, FLAR, IRRI, AfricaRice, IRD, 
and CIRAD is pursuing a more systematic effort to raise the yield potential of rice.
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A mini-combine for
sub-Saharan Africa 

Agricultural mechanization 
has been responsible for 

massively increasing production, 
productivity, and profitability. It is also 
an important factor that improves 
the lives of small-scale farmers. 
However, previous attempts at 
introducing machines to African 
farmers were not always successful. 
AfricaRice, IRRI, and their partners 
are now turning to holistic programs 
that ensure sustainable, affordable 
mechanization suitable to the scale 
of operations and skills of the small-
scale farmers of Africa.
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Evolving machine. The PhilRice–
Briggs & Stratton protoype mini-
combine has undergone a number 
of changes. It has achieved some 
success in Asia and has been 
retooled to fit African conditions.

“We cannot make any 
significant improve-
ment in rice production 

in sub-Saharan Africa without inject-
ing some mechanization along the 
value chain,” says Dr. John Manful, 
AfricaRice grain-quality specialist. 
This statement reflects the opinion 
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the mid-1990s, was able to modify 
the machine’s cutting system, thresh-
er wheel, and elevator to handle 
the tougher rice straws. The original 
three-wheel design of the machine 
was also modified to four wheels to 
add stability and for easier transpor-
tation.
 The improved machine was then 
put through its paces in terms of 
throughput (how much rice it could 
harvest and process in a set period 
of time) and losses, and compared 
with hand harvesting and threshing 
both physically and economically. 
At field demonstration days in 2010, 
partners noted that the mini-combine 
was both quicker and cleaner than 
manual harvesting and threshing. 

Reaping approvals 
The PhilRice prototype was further 
tested in a farmer’s demonstration 
field during the wet season of 2011 
in Dagana in the SRV. Farmers ap-
preciated the machine because of 
its speed and smaller losses com-
pared with hand harvesting and 
big combine-harvesters. The mini-
combine also underwent economic 
analysis in comparison with other 
machines available in the region. 
Hand harvesting and ASI threshing 
take double the time that the mini-
combine does. Typically, they require 
eight people to do the work com-

pared with the two or three for the 
mini-combine. 
 "With some training, our commu-
nity could use, manage, and main-
tain the machine to get the maximum 
benefit from it,” said Mr. Djigo, a 
farmer from the nearby village of 
Bokhol.

Building confidence and farm 
machines 
This was a good start, but the whole 
philosophy is to have local artisans 
not simply adapt the machine itself, 
but to adapt the design and fabricate 
it themselves. Could Mr. Ndiaye 
reproduce the mini-combine from 
scratch?
 “Ndiaye was up to the task,” 
says Dr. N’Diaye. “We have a locally 
adapted, locally manufactured mini-
combine ready for testing in 2012.”

 If successful, AfricaRice will pro-
mote the machine in other countries 
in sub-Saharan Africa and Mr. Ndi-
aye will play a key role as a trainer 
of local artisans, just like he did with 
the ASI. He will teach artisans from 
Mali, Mauritania, Burkina Faso, and 
Ghana to fabricate and maintain the 
machines. 
 “With new funding from Canada,2 
we plan to organize the artisans who 
will manufacture the mini-combine,”
says Dr. N’Diaye. “We will create a 
small network of trainers who can go 
on to instruct other manufacturers in 
the construction of the machines.”  

2 “Enhancing food security in Africa through the im-
provement of rice postharvest handling, marketing, 
and the development of new rice-based products,” a 
project funded by the Canadian International Devel-
opment Agency that started in 2011.

A mini-combine for sub-Saharan Africa

of the Center that mechanization is 
essential for rice production and pro-
cessing.1

 Building on the success of the 
ASI thresher-cleaner in the late 
1990s and early 2000s, AfricaRice 
has been searching for harvesting 
machinery appropriate for small 
farmers. In 2009, Dr. Marco Wo-
pereis, AfricaRice deputy director 
general “discovered” through IRRI 
the Philippine Rice Research Insti-
tute (PhilRice)– Briggs & Stratton 
rice mini-combine produced by Phil-
Rice. The machine is designed for 
small paddy fields and combines the 
four processes required at the end 
of the cropping season—harvesting, 
threshing, winnowing, and bagging.

Asian machine, African ingenuity  
“The mini-combine is essentially 
a very simple machine,” explains 
AfricaRice agronomist Mamadou 
Kabirou N’Diaye. But, it had its limita-
tions. “We discovered during the first 
tests that it got jammed by the straw 
of Senegal River Valley (SRV) rice,” 
he added. In Mali, the mini-combine 
also became jammed with the local 
straw.
 This looked like a job for Malick 
Ndiaye. Mr. Ndiaye, the pioneer ar-
tisan in the adaptation of the ASI in 

1AfricaRice. 2011. Lessons from the rice crisis: Poli-
cies for food security in Africa. p. 16.

A lack of mechanization has seriously 
limited the produc tivity and com-

petitiveness of rice-based systems in 
sub-Saharan Africa (SSA). At present, 
more than 99% of all tasks on SSA rice 

farms are undertaken using human or              
ani mal power. Workforce shortages at criti-
cal times have meant that crops are rarely 
planted or harvested on time. Postharvest 
losses are far too high and grain quality is 
often com promised during storage, han-
dling, and processing.
 However, all the countries of this       
region have large graveyards of old rusting 
farm equipment, purchased or imported 
with the best of inten tions, but now a lega-
cy of “inappro priate mechanization.ˮ

Farm mechanization in Africa

For more information, see IRRI's 2011 Annual Report.
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A cure for rice market 
madness 

Like a roller-coaster, rice prices 
in the volatile global market can 

move up and down in a matter of 
weeks. But, runaway prices, like 
those that fueled the 2008 rice crisis, 
could have been prevented had the 
right people been given the right 
information at the right time. In 2011, 
IRRI began an initiative to develop 
a global rice information gateway 
in an attempt to provide timely and 
accurate information to decision 
makers to support evidence-based 
policy-making in rice-growing 
countries.

The need for information affect-
ing the rice market has in-
creased by leaps and bounds 

in this era of low buffer stocks and 
frequent occurrence of extreme 
weather such as flood and drought. 
IRRI, as the premier rice research 
organization in the world, is in the 

best position to provide unbiased 
and accurate information on current 
and future conditions of the global 
rice market and policy impacts.
        “IRRI has an added advantage 
of having field-level data and infor-
mation on current crop conditions, 
disease problems, and other issues 
affecting the rice crop in various 
Asian countries that have implica-
tions for global and local rice mar-
kets,” assured Samarendu Mohanty, 
economist and head of IRRI’s Social 
Sciences Division.

Rice information gateway
“The Institute has taken the initiative 
to develop a global rice information 
gateway—an information hub that 
provides real-time crop condition 
reports; short- to medium-term pro-
jections of production, consumption, 
trade, and prices under different 
domestic and trade policy regimes 
and macro conditions; and national, 
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A cure for rice market madness

subnational, and household survey 
data. “The source of timely informa-
tion has become an urgent matter in 
these times of low rice buffer stocks 
and with the increasing frequency of 
floods and droughts,” Dr. Mohanty 
added.

Taming turbulent market behavior 
“To address the information gap and 
possibly prevent another food crisis 
from happening, IRRI has developed 
a Global Rice Policy Simulation 
Model,” said Dr. Mohanty. The IRRI 
Global Rice Model (IGRM) is one of 
the information gateway’s compo-
nents. The policy simulation model 
is a state-of-the-art model describing 
the behavior of the global rice market 
and its linkage with other agricultural 
and nonagricultural inputs and prod-
ucts. 
        “The IGRM shows how the 
movements of the global rice market 
are affected by different inputs and 
products,” he explained. “It will help 
put together an accurate picture of 
the interplay of factors affecting the 
global rice market.” 
          Supply is modeled in a re-
gional framework to capture different 
crop mixes due to climatic differ-
ences and regional heterogeneity 
in availability of water and other 
natural resources. It includes policy 
variables in supply, demand, ending 

stocks, exports, imports, and price 
transmission equations. Currently, 
the model includes 26 major rice-
producing and -consuming countries/
regions in Asia, Africa, and Latin 
America that account for more than 
90% of production, consumption, 
and exports. 
        The model is capable of gener-
ating short- to medium-term baseline 
projections of production, consump-
tion, trade, and prices of rice. More 
importantly, it can be used to ana-
lyze a variety of subjects related to 
domestic and trade policies, and 
assessments of technology interven-
tions. 

Eye on the global weather
A stochastic component of the IGRM 
is being developed to reflect the 
variables in weather forecasting, 
which is an important factor affecting 
the rice market. Stochastic analysis 
looks at different ways in which a 
market could unfold under hundreds 
of scenarios covering weather varia-
tions and other random factors. IRRI 
collaborates with the Food and Agri-
cultural Policy Research Institute at 
the University of Missouri-Columbia 
in developing a stochastic compo-
nent for the IGRM. 

         In addition, efforts are under 
way to disaggregate rice consump-
tion by urban-rural and by different 
income groups using household 
survey data to capture the difference 
in consumption patterns that will 
arise with an increase in income and 
population growth. Country cover-
age of the model is being expanded 
to include additional countries from 
Africa and Latin America in col-
laboration with AfricaRice and CIAT, 
respectively.

For more information, see http://irri.org/our-science/
targeting-and-policy/rice-information-gateway. 

The rice portal.The global rice information gateway provides real-time 
crop information, medium-term supply and demand outlooks, policy 
briefs, and comprehensive rice data sets at the national, subnational, and 
household levels.
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Rice seeds making a difference 
in Africa

T he New Rice for Africa 
(NERICA) families of 

varieties came from crosses 
between African rice (Oryza 
glaberrima) and Asian rice 
(Oryza sativa). A total of 
18 upland NERICA and 60 
lowland NERICA-L varieties are 
available. These varieties are 
making rapid headway in sub-
Saharan Africa to the benefit 
of Africa’s rice producers and 
consumers.

First crop of teachers.  Twenty-five extension workers from Mozambique, Rwanda, Uganda, Tanza-
nia, and Kenya are among the first batch to attend the 16-week training on rice farming, and, equally 
important, on how to effectively pass on that knowledge to African farmers.    
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Working with a machine, not against it. Experience from Asia and some parts of Africa 
has shown that farm mechanization can be sustainable using sound business principles 

Despite Africa’s abundant land 
and water resources, pro-
ducing enough food for the 

hundreds of millions of people that 
rely on rice as the primary source of 
food energy and protein in their diet 
has always been a huge challenge. 

The rice of hope. In Mali, women inspect a lush crop of NERICA 4 in a local farmer's field. High-yielding NERICA varieties 
have made it possible for many farmers in West and Central Africa to reap bountiful rice harvests. 
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But, in recent years, farmers in West 
and Central Africa are benefiting 
from sufficient rice harvests to feed 
their families and sell in markets as 
well. 
 At the center of this is NERICA.
NERICA is synonymous with the 
work that earned AfricaRice (formerly 
West Africa Rice Development As-
sociation) the King Baudouin award 
in 2000, and Monty Jones the pres-
tigious World Food Prize in 2004. 
There are two types of NERICA 
varieties: 18 upland NERICAs, pio-
neered by Dr. Jones, and 60 lowland 
NERICAs (NERICA-L), adapted for 
both rainfed and irrigated lowlands, 
developed later by Moussa Sié and 
national partners, and which earned 
Dr. Sié the Fukui International Koshi-
hikari Rice Prize from Japan in 2006.

African Rice Initiative 
AfricaRice and its partners launched 
the African Rice Initiative (ARI) in 
2002 to provide African farmers with 
greater access to NERICA and other 
improved varieties. 
 In 2005, the Initiative launched 
a Multinational NERICA Rice Dis-
semination Project with funding from 
the African Development Bank, Eu-
ropean Union, Japan, and ARI. The 
project sought to widely disseminate 
NERICA and other improved variet-
ies among rice farmers in Benin, 
Gambia, Ghana, Guinea, Mali, Nige-

ria, and Sierra Leone to upgrade pro-
duction, reduce poverty, and ensure 
food security. 

Farmers know best
AfricaRice recognized ARI as the 
first real platform to accurately as-
sess the impact of the new varieties. 
One approach adopted by ARI to 
accelerate NERICA dissemination 
was participatory varietal selection 
(PVS). Farmers select potential new 
varieties over a period of 3–5 years, 
with responsibility for the trials mov-
ing progressively from researchers 
to extension agents to the farmers 
themselves. 
 Starting with 91 lines, PVS has 
resulted in each of the 18 named 
upland NERICA varieties being re-
leased or adopted in at least one 
sub-Saharan African country. In ad-
dition, 21 lowland NERICA-type va-
rieties have been adopted in one or 
more sub-Saharan African countries, 
including 14 designated NERICA-L 
varieties (the others have yet to be 
given “official” designations). Quite a 
few non-NERICA varieties were also 
adopted through the ARI effort. 

Strategic stockpile
“Since the early days of NERICA’s 
success, demand for seed has al-
ways outstripped supply,” says ARI 
coordinator Inoussa Akintayo. Thus, 
a major goal of the NERICA dissemi-

nation project was to strengthen the 
capacity of national seed systems to 
deliver, or at least expedite the deliv-
ery of, certified seed of the required 
varieties to the farmers. 
 “ARI provided breeder and 
foundation seeds, and helped the 
national systems to produce addi-
tional foundation and certified seed,” 
Dr. Akintayo says. “Over its life 
span, ARI and the national systems 
have produced more than 295 tons 
of breeder and foundation seed of 
NERICA, NERICA-L, and other im-
proved varieties.”

 Given the difficulty of establish-
ing seed certification schemes in 
large countries, especially in rural 
areas, AfricaRice developed com-
munity-based seed systems (CBSS) 
in the late 1990s, whereby farmers 
were trained in best practices for 
producing “seed of acceptable qual-
ity” on-farm for themselves and their 
neighbors. CBSS was adopted by 
ARI alongside formal seed delivery 
services, especially in areas where 
modern varieties had been adopted 
through PVS in the years leading up 
to the NERICA dissemination project. 
In many cases, the bottleneck to fur-

Rice seeds making a difference in Africa

A bountiful field of NERICA rice in Liberia.
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ther adoption and diffusion to neigh-
boring farmers and communities was 
simply an inadequate supply of seed.

Looking at the bigger picture
Adoption in and of itself does not 
constitute impact on the things that 
matter, such as poverty and well-  
being. “That is why we looked care-
fully at socioeconomic indicators,” 
says Aliou Diagne, leader of the 
AfricaRice Policy, Innovation Sys-
tems, and Impact Assessment pro-
gram.
 “Because we looked at both 
project and nonproject villages and 
households,” Dr. Diagne continues, 
“we were able to estimate impact on 
a much broader scale than just for 
the project participants and those 
who were questioned. It is these 
figures that give an indication of the 
true picture.”

Reaping the rewards
In 2011, farmers who had participat-
ed in the project activities benefited 
from additional income of US$14.4 
million, while the spinoff to nonpartic-
ipant farmers was estimated at $28.7 
million—a total of $43.1 million. 
 These benefits accrued from a 
combination of increased yield and 
increased area of rice. The overall 
average yield increase was 0.42 ton 
per hectare, a significant jump for 

NERICA 4 makes a difference

Bakary Togola from Mali had to leave 
school at an early age to take up 
farming and support his family. 
 He began to grow rice in 1984, 
10 years before the first NERICA 
varieties were tested in farmers’ 
fields. Mr. Togola was typical of the 
20 million rice farmers in West Af-
rica who had only a few varieties to 
choose from for planting. Asian rice 
was not tough enough to compete 
with the weeds and the environmen-
tal conditions of the land. For many, 
cultivating traditional African rice was 
not worthwhile because it did not 
produce enough. 
 In 2003, Mr. Togola had the op-
portunity to adopt NERICA 4 on an 
area of less than 1 hectare. By 2008, 

he was reaping more 
than 4.7 tons per hect-
are and sold 300 tons 
of NERICA 4 seeds to 
the Malian government 
during the rice crisis. In 
2011, he planted 250 
hectares of upland rice. 
      His rice farm has 
become so profitable 
that he was able to con-
tribute funds towards 
improving a 15-kilome-
ter road leading to his 
farm. 
      Although Mr. To-
gola’s achievements 
with NERICA varieties 
are well beyond the 
average for farmers 
participating in the ARI 

dissemination project, AfricaRice 
hopes that more farmers like him will 
be inspired to take up the challenge 
of expanding their rice production.
 The widespread adoption of 
NERICA varieties goes beyond high-
er rice production and lower rice im-
ports, according to AfricaRice. It will 
make a major difference in the lives 
of farmers by putting more money 
in their pockets, and in the lives of 
poor rice consumers by placing more 
affordable food on their tables. This 
is how NERICA varieties can make 
a difference in the lives of African 
rice farmers, leading to greater food 
security and reduced poverty across 
the continent.

a crop that averages just 1 ton per 
hectare across the continent (upland 
rice). Individual farmers’ total produc-
tion increased by an average of 0.81 
ton. 
 A highly conservative estimate 
of the extent of NERICA production 
throughout sub-Saharan Africa in 
2011 is 700,000 hectares, but the 
true figure is likely to be closer to 
a million hectares. (A 2010 survey 
suggested that over half a million 
hectares of NERICA varieties were 
grown in 2009 in the seven ARI tar-
get countries alone.)
 “However, the important impact 
of any agricultural development 
activity relates to poverty,” says Dr. 
Diagne. “By the end of the project, 
we estimate that more than 35,000 
people living in participating rice-
farming households had been lifted 
out of poverty on the basis of a $1.25 
per day poverty line.
 “If we project this figure to 2035, 
taking into consideration current 
awareness, seed availability, and 
adoption levels, we are looking at 
well in excess of half a million people 
lifted out of poverty as a result of this 
project,” he concludes. While ARI 
focused on West and Central Africa, 
the NERICA and NERICA-L variet-
ies are also making headway in East 
Africa, especially in Ethiopia and 
Uganda.

Rice seeds making a difference in Africa



32

Annual Report 2011

32 GRiSP Annual Report 2011

Networking to “blastˮ rice blast 
from farmers’ fields 

Blast is one of the most serious 
fungal diseases of rice almost 

everywhere the crop is cultivated. 
Losses from blast disease have 
been estimated to be enough to feed 
some 60 million people, making it a 
significant threat to the global food 
supply. For the last 6 years, the Blast 
Research Network for Stable Rice 
Production, a collaborative project of 
JIRCAS1 and IRRI, has been seeking 
to establish a comprehensive 
approach to put up an effective 
global defense to “blast” the disease 
from farmers’ fields.

1Japan International Research Center for Agricultural 
Sciences
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Rice blast disease, caused 
by Pyricularia grisea (also 
known in its sexual state as 

Magnaporthe grisea), has been af-
flicting rice farmers’ fields for quite 

Fatal fungus. Rice blast is a fungal disease that causes lesions to form on leaves, stems, panicles, seeds, and even roots. 
The potential damage that can be caused by blast is so great that it is considered to be one of the most important plant 
diseases of rice.
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some time. The earliest report of a 
blast-like disease of rice goes back 
to 1637 in China. Nearly 4 centu-
ries later, the fungus is found in 85 
countries worldwide. In recent years, 
5.7 million hectares of rice fields in 
China have been affected by blast 
disease. Blast is a major constraint 
in many parts of India as well. It is 
highly adaptable to a wide range of 
environmental conditions, from low-
land and rainfed upland rice fields to 
deepwater conditions. 

A complex adversary
The disease can spread extremely 
fast, causing lesions on leaves (see 
photo) or on panicles, which die be-
fore being filled with grain, resulting 
in up to 100% loss in some fields. 
The pathogen’s ability to quickly 
adapt makes rice crops constantly 
vulnerable. The use of chemical con-
trol combined with new varieties has 
failed to provide a totally effective ap-
proach in controlling rice blast. 

A united front against blast
“The complexity of the disease and 
the formidable challenge of the di-
versity of the pathogen make it clear 
that no one institution or group can 
expect to solve the problem,” says 
Yoshimichi Fukuta, a researcher at 
JIRCAS. “There are limitations to 
what can be achieved by only one 
country or organization.”

Enter the Blast Research Network 
for Stable Rice Production 
“In 2006, JIRCAS and IRRI initi-
ated this unique research network 
of institutions and universities now 
numbering 13 countries in Asia and 
Africa to enhance the exchange of 
not only information but also rice 
germplasm and the blast patho-
gens themselves,” says Dr. Fukuta. 
“Through the network, we have been 
developing three new standard sets 
of international differential varieties. 
Combining the differential varieties 
and blast pathogens, this system will 
help us to better understand host 
and pathogen interactions.”
 
Sharing the knowledge
Network members are also taking 
advantage of differential variety sets 

that have previously been devel-
oped since 1994 in Phase III of the 
IRRI-Japan Collaborative Research 
Project, funded by the Ministry of 
Agriculture, Forestry, and Fisheries 
of Japan. “Three sets have been 
released and distributed to network 
members, and other agricultural re-
search institutes and universities via 
IRRI’s International Network for Ge-
netic Evaluation of Rice (INGER),” 
says Dr. Fukuta.
 To understand the distribution 
of blast races, differential variet-
ies carrying a single gene for blast 
resistance (monogenic) have been 
shared all over the world as common 
materials for testing the virulence of 
blast isolates. A standard method for 
evaluating the degrees of resistance 
and a designation system based on 

Summary of the evaluation and designation system and its applications in breeding and pathological studies.

the reaction to the monogenic lines 
has also been developed and used 
by the network researchers.
 “This standard evaluation and 
designation system (see summary in 
graphic) has been translated into 12 
languages and distributed to all the 
countries in the network,” says Dr. 
Fukuta. “Differential varieties, deci-
sion criteria, a designation system of 
blast races, and other data collected 
from different countries can also eas-
ily be shared among all participating 
network members.”
 After the evaluation and diversity 
studies of blast races in each coun-
try, scientists will select standard 
differential blast isolates and develop 
their own “local” differential system. 
These local systems will help clarify 
the distribution of the  various blast 

Networking to "blast" rice blast from farmers’ fields

JIRCAS and CG centers
1. Development of differen-

tial varieties (DVs)
2. Distribution of them (with 

CG centers)

Pathological study
1. Pathogenicity analysis for 

blast isolate
2. Monitoring of blast races in 

the field

Breeding work
1. Diversity study for resistance in rice
    germplasm and leading variety
2. Genetic characterization for resistance 

gene in rice variety
3. Genetic improvement using new gene

Examples:
• Multiline variety consists of several isogenic lines
• Gene pyramiding (including gene with partial resistance)

Development of durable protection against blast disease by using a differential system.
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ties during its annual meeting at the 
All Russia Rice Research Institute in 
September 2011.
 “In addition to the differential 
system work, development of actual 
breeding lines, such as multiline 
varieties or improved varieties with 
genes with partial resistance, is be-
ing done in each network country,” 
concludes Dr. Fukuta.

International network for rice blast research. The red and yellow dots indicate member locations of the Blast Research Network for Stable Rice 
Production organized by JIRCAS in Asia and Africa, respectively. Green dots indicate the collaborating countries under IRRI’s Temperate Rice 
Research Consortium (TRRC), of which JIRCAS is a member.

For more information:

Hayashi N, Fukuta Y. 2009. Pro-
posal for a new international 
system of differentiating 
races of blast (Pyricularia 
oryzae Cavara) by using 
LTH monogenic lines in rice 
(Oryza sativa L.). JIRCAS 
Working Report. 63:11-15.

Telebanco-Yanoria MJ, Koide 
Y, Fukuta Y, Imbe T, Tsun-
ematsu H, Kato H, Ebron 
LA, Nguyen TMN, Ko-
bayashi N. 2010. A set of 
near-isogenic lines of Indica 
rice variety CO 39 used as 
differential varieties for blast 
resistance. Mol. Breed. DOI 
10.1007/s11032-010-9437.

Telebanco-Yanoria MJ, Koide Y, 
Fukuta Y, Imbe T, Kato H, 
Tsunematsu H, Kobayashi 
N. 2010. Development of 
near-isogenic lines of Ja-
ponica-type rice variety Li-
jiangxintuanheigu as differ-
entials for blast resistance. 
Breed. Sci. 60:629-638.

Wang GL, Valent B, editors. 
2009. Advances in genetics, 
genomics, and control of 
rice blast disease. Springer 
Science. 434 p.

Zeigler RS, Leong SA, Peng PS, 
editors. 1994. Rice blast 
disease. Proceedings of a 
workshop. CAB Internation-
al and the International Rice 
Research Institute. 626 p.

races, the genetic variation of resis-
tance in rice germplasm, the geno-
type of the leading variety in each 
country, and the appropriate breed-
ing strategy to develop blast-resis-
tant rice varieties for local farmers. 
 Currently, 16 research institu-
tions in Japan, Indonesia, the Philip-
pines, Vietnam, China, Cambodia, 
Laos, Bangladesh, and South Korea, 
and four universities in China, Ja-
pan, Benin, and Kenya have been 

participating in the Blast Research 
Network. JIRCAS is also conducting 
a blast study in West Africa in col-
laboration with AfricaRice.  
 “JIRCAS has become a member 
of IRRI’s Temperate Rice Research 
Consortium (TRRC) and has decided 
to support it,” explains Dr. Fukuta. 
“As a result, the TRRC agreed to 
include research for developing the 
differential blast system throughout 
the world as one of its ongoing activi-

Networking to "blast" rice blast from farmers’ fields
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Rice for all seasons

Rice production on 60 million 
hectares of rainfed areas in 

Asia and almost 7 million hectares in 
sub-Saharan Africa remains low and 
unstable due to frequent drought or 
flooding. But now, rice varieties are 
being developed that can withstand 
both moderate droughts and floods, 
which will ensure that farmers 
obtain at least minimum attainable 
yields—with high water or little water 
resulting from extreme weather 
events.

Sometimes farmers deal with 
too much water for their crops 
and sometimes they don’t 

have enough. This phenomenon has 
plagued farming since the dawn of 
agriculture. And, despite advance-
ments in meteorological technology, 
many farmers are exposed to climat-
ic extremes more than ever before.  

 Major flooding, which took 
place occasionally in the past, 
now appears to have become the 
norm. Droughts, too, have been 
increasing in frequency and inten-
sity. The Food and Agriculture Or-
ganization (FAO) blames climate 
change for causing such extreme 
weather patterns to become in-
creasingly common.1 For poor 
people who are already vulnera-
ble, droughts and floods are grave 
threats to their food security.

The cost of world climate 
gone wild 
The United Nations Framework 
Convention on Climate Change2 
predicted increases in the fre-

1FAO. 2002. Crops and drops: making the best 
use of water for agriculture. World Food Day. 
Rome, Italy: FAO. 

2UNFCCC. 2007. Climate change: impacts, 
vulnerabilities and adaptation in developing 
countries. http://unfccc.int/resource/docs/publica-
tions/impacts.pdf. 

Drought in India Flooding in Bangladesh
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quency and intensity of extreme 
weather events, including droughts 
and floods. This could reduce yields 
from rainfed crops in some African 
countries by 50% by 2020. Net 
revenues from crops could fall by 
90% by 2100. Decreases in crop 
yield caused by droughts during the 
summer months and increases in 
extreme rainfall and winds associ-
ated with tropical cyclones in East 
Asia, Southeast Asia, and South Asia 
could put millions of people at risk 
from hunger. 
 According to Arvind Kumar, plant 
breeder at IRRI, rice production on 
60 million hectares of rainfed areas 
in Asia and almost 7 million hectares 
in sub-Saharan Africa remains low 
(0.5–2.5 t/ha) and unstable due to 
frequent drought or flooding. “These 
events can occur in different years, 
or both can happen in the same 
season during different crop growth 
periods,” he explains. Dr. Kumar is 
responsible in GRiSP for developing 
drought-tolerant rice varieties.

Not a drop of water
Without rain, there can be no crops; 
without crops, there is no food, no 
money, and ultimately no hope. 
“In Asia alone, drought is responsible 
for low and unstable production on 
over 23 million hectares of rice area,” 
Dr. Kumar said. “About 38% of the 
world’s area that contributes 70% of 

agricultural output worldwide is ex-
posed to drought. 
 “In 2002, in just three provinces 
of India—Chhattisgarh, Jharkhand, 
and Orissa—economic loss due to 
the occurrence of severe drought 
was estimated to surpass US$680 
million,” he added. “In 2010, the 
UN reported that an estimated 12.4 
million people had been gravely af-
fected by the ongoing drought in Dji-
bouti, Ethiopia, Kenya, and Somalia.” 
 
Too many drops 
Incessant rains have unleashed one 
watery deluge after another from 
South Asia in 2010 to the Mekong 
Delta in 2011 and in Mozambique 
and Zimbabwe at the beginning of 
2012.
 “Submergence affects more than 
16 million hectares of rice land in 
lowland and deepwater rice areas, 
causing annual economic loss of 
more than $600 million,” said Dr. 
Kumar. “During floods, farmers in 
Bangladesh and India lose up to 4 
million tons of rice per year—enough 
to feed 30 million people. In 2006, 
the Philippines lost harvests to floods 
worth $65 million.”

A bigger challenge for farmers 
and breeders
“Ongoing climate change is bringing 
new challenges to sustain rice culti-
vation and improve yields in rainfed 

environments,” Dr. Kumar pointed 
out. 
 Anticipating the likely effect of 
this phenomenon on rice cultivation, 
IRRI initiated breeding efforts to de-
velop climate-resilient varieties that 
are tolerant of flooding, drought, and 
high temperature. 
 IRRI had already successfully 
developed rice varieties that can 
cope more effectively with individual 
environmental stress, from flood-
tolerant “scuba” rice varieties to 
drought-tolerant “dry” rice cultivars. 
Swarna-Sub1, which can remain 
underwater for up to 2 weeks and 
recover once the water subsides, 

has been released as a variety for 
submergence-prone areas in India, 
Nepal, and Bangladesh and is now 
targeted to be grown on more than 6 
million hectares in South Asia. Sahb-
hagi dhan, a variety that can survive 
even if there were no rains for up to 
12 days right after the seed is sown 
or at the start of flowering, has been 
released in Bangladesh, India, and 
Nepal.

Breeding for the two extremes
“Upon successful development of va-
rieties tolerant of either submergence 
or drought, IRRI began concentrated 
efforts to combine tolerance of the 

Going to extremes. Dr. Kumar inspects 
extreme lines with both drought and flooding 
tolerance in IRRI’s experimental plots.

Rice for all seasons
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duction in the rice crop,” Dr. Kumar 
predicted.
_____________________ 
See YouTube video on this subject at                   
http://youtu.be/6en8eeBw99A .

two stresses and develop varieties 
that provide good yield to farm-
ers under both submergence and 
drought conditions,” explained Dr. 
Kumar.
 Because of its high yield poten-
tial, good grain quality, and massive 
popularity in South Asia, Swarna-
Sub1 was identified as a suitable 
candidate variety for tweaking to en-
able it to thrive during both drought 
and flood conditions. Various lines of 
the resulting “extreme” rice are set to 
be tested at NARES rainfed trial sites 
during the 2012 dry and subsequent 
wet seasons.

Two-in-one “extreme” rice 
“It is expected that this new extreme 
Swarna-Sub1 + drought variety will 
have a yield advantage of 1.0–1.5 
tons per hectare under moderate 
to severe drought stress compared 
with the original Swarna-Sub1,” Dr. 
Kumar says. “Moreover, the combi-
nation of flood and drought tolerance 
could bestow on farmers an ensured 
yield of more than 2 tons per hect-
are in the event of either flooding or 
drought, or both.”
 According to Dr. Kumar, such 
“extreme” rice varieties not only 
ensure that farmers will have a mini-
mum attainable yield, come moder-
ate drought or flood, but also will 
make rice cultivation more sustain-
able in rainfed areas, increase rice 

yields per unit of land as well as total 
rice production, and provide better 
economic returns to farmers. 
 “A higher ensured yield could 
further encourage farmers to adopt 
improved rice cultivation strategies, 
resulting in higher profits to farmers,” 
he adds.

Potential for popularity
The up-and-coming drought- and 
flood-tolerant Swarna-Sub1 + 

drought variety is expected to be 
highly popular in large areas of India, 
Bangladesh, and Nepal, where mid 
to lower rainfed areas are prone to 
either submergence or drought, or 
both, in the same season or in differ-
ent years.  
        “We expect this new rice will 
also be in demand in other parts of 
Southeast Asia as well as East Af-
rica, where drought and flooding—or 
both—cause a significant yield re-

Dry hope. Under severe drought conditions on the IRRI farm, Swarna-Sub1 (center) has not headed much and will yield little grain, if any, whereas 
Swarna-Sub1 + drought flanking to the left and right will ultimately yield more than 1.5 tons per hectare in this harsh environment. With adequate 
water, both varieties would yield 6–7 tons per hectare.

Rice for all seasons

More information:
Barclay A. 2009. Scuba rice. Rice 

Today 8(2):26-31.
Reyes L. 2009. Making rice less 

thirsty. Rice Today 8(3):12-15.
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The 2011 Global Rice Science 
Scholarships offered young 
agricultural scientists the 

chance to build their expertise in 
their discipline and to have a broader 
understanding of global issues that 
affect rice science. The opportunity 
was open to global competition, but 
with a primary focus on students 
from developing countries.
 Research areas covered by the 
scholarship are rice science and 
related systems research, particu-
larly on agronomy, crop physiology, 
entomology, plant pathology, soil and 
water science, plant breeding, and 
the social sciences.
 The scholarships fall under the 
framework of GRiSP—with IRRI, 
AfricaRice, CIAT, IRD,1 and CIRAD2 
all hosting students. In total, 31 
students were granted a scholar-
ship and their thesis projects were 
aligned with the strategic objectives 
of GRiSP. Looking at the spread of 
students by region, 55% come from 
Asia, 29% from Africa, 13% from 
South America, and 3% from Europe. 
A gender balance was achieved with 
45% of the selected candidates be-
ing women.

1Institut de recherche pour le développement. 

2Centre de coopération internationale en recherche 
agronomique pour le développement. 

Passing the torch of rice science
Tahir Hussain Awan from Pakistan 
started his project in 2011 on weeds 
and nutrient management in dry 
direct-seeded rice at IRRI and the 
University of the Philippines Los 
Baños. He says that rice is mostly 
transplanted in Pakistan, but, if im-
proved dry-seeding techniques were 
adopted, this could save time, labor, 
and resources.
 “The scholarship is important 
for me to study the abovementioned 
components of direct-seeded rice at 
the world’s best rice institute under 
the supervision of scientists who 
have vast experience,” he says. 
 Another scholar, Jianyuan Yang 
from China, says that the Global 
Rice Science Scholarships have 
given him an opportunity to travel 
abroad to learn more about the 
global issues related to rice disease 
research. “Rice diseases such as 
rice blast, bacterial blight, and brown 
spot are the most devastating dis-
eases in rice production and they 
occur in most rice-growing regions in 
the world,” he says, indicating that he 
hopes his work will help overcome 
these diseases.
 
The next step
The capacity-building funds of 
GRiSP also supported the piloting 

of a new initiative—the Enhancing 
Global Rice Science Leadership 
Course. The course was conceptual-
ized by IRRI and the University of 
Leuven in Belgium to develop lead-
ership in rice research.
 The program aimed at improv-
ing the impact of the knowledge from 
research organizations, particularly 
in the targeted poorest areas of Asia 
and Africa, by ensuring improved 
skills and competencies in research 
leadership. The course of study 
aimed at capturing the knowledge, 
skills, and competencies required 
by researchers to enable them not 
only to better define, manage, and 
communicate research but also to 
assume leadership in research.
 The course consisted of a 
2-week intensive activity from 15 
to 26 August 2011, followed by an 
Action Learning Project in the par-
ticipants’ own environment during 
September to December with a final 
week of reflection and further learn-
ing during 9-13 January 2012. The 
23 course participants comprised 
PhD scholars, alumni PhD scholars, 
postdoctoral fellows, and young in-
ternationally recruited scientists from 
AfricaRice (2), CIAT (2), IRRI (14), 
and recent IRRI alumni (5). 

The future of rice science 

In 2011, promising young 
rice scientists and future 

leaders from around the 
world joined the Global 
Rice Science Partnership 
to undertake research and 
training in areas ranging from 
plant pathology to the social 
sciences. This is the first time 
such programs have been 
available at the international 
level and integrated across 
different global rice science 
institutes. 
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GRiSP Governance and Management Teams

Oversight Committee (OC)
Fusuo Zhang, OC Chair, and Dean, College of Resource and Environmental Science,   
China Agricultural University, China

Subbana Ayyappan, Director General, Indian Council of Agricultural Research, India

Stephen Baenziger, Chair, Department of Agronomy and Horticulture, University of                
 Nebraska, USA, and Member, IRRI Board of Trustees (BOT)

Barbara Becker, Managing Director, North-South Centre, ETH, Zurich, Switzerland, and  
 Member, AfricaRice BOT 

Anthony Cavalieri, Consultant to IFPRI and USAID, USA, and Member, CIAT BOT

Masa Iwanaga, Director General, JIRCAS, Japan, and Member, AfricaRice BOT

Jillian Lenné, Visiting Professor in Agrobiodiversity, University of Greenwich, UK, and              
 Member, IRRI BOT

Paul Mafuka, Director General, Institut National pour l'Etude et la Recherche Agronomique,  
 Democratic Republic of Congo

Susan McCouch, Professor, Plant Breeding and Genetics and Plant Biology,                        
 Cornell University, USA

Kei Otsuka, Professor of Development Economics, National Graduate Institute for Policy  
 Studies,Tokyo, Japan

Beatriz Pinheiro, Director General, Strategic Studies and Capacity Strengthening Division,  
 Empresa Brasileira de Pesquisa Agropecuária, Brazil

Papa Abdoulaye Seck, Director General, AfricaRice

Anna Lucie Wack, Director, Agropolis Foundation, France

Robert Zeigler, Director General, IRRI

Program Planning and Management Team (PPMT)
Achim Dobermann, Director, GRiSP, and Deputy Director General for Research, IRRI 
Marco Wopereis, Deputy Director General, AfricaRice

Joe Tohmé, Area Director, Agrobiodiversity Research, CIAT

Nourollah Ahmadi, Senior Scientist, CIRAD  

Osamu Koyama, Director, Research Strategy Office, JIRCAS 

Alain Ghesquière, Director for Research, IRD

Members of the GRiSP OC and GRiSP PPMT who attended the 2011 Asia Review and Global Science 
Forum at IRRI headquarters, 3-7 October: front row (L-R): Beatriz Pinheiro, Fusuo Zhang, Jill Lenné, 
Kei Otsuka, Masa Iwanaga, Osamu Koyama; second row: Bob Zeigler, Barbara Becker; back row: 
Stephen Baenziger, Paul Mafuka, Achim Dobermann, Joe Tohmé, Anthony Cavalieri, Marco Wopereis.
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Research Theme Leaders: Global/Asia (IRRI), Africa 
(AfricaRice), Latin America (CIAT), respectively
Theme 1  Hei Leung, Takashi Kumashiro, Manabu Ishitani
Theme 2  Eero Nissila, Takashi Kumashiro, César Martinez    
Theme 3  Bas Bouman, Paul Kiepe     
Theme 4  Martin Gummert, John Manful, Edgar Torres     
Theme 5  Samarendu Mohanty, Aliou Diagne, Roberto Andrade     
Theme 6  Noel Magor, Inoussa Akintayo, Gonzalo Zorrilla     



Launch meeting of GRiSP-Africa Rice Agronomy Task Force and Rice Processing and 
Value Addition Task Force, 22-25 Nov. 2011, AfricaRice, Cotonou, Benin. 

GRiSP workshop on "Boosting agricultural mechanization in rice-based systems in sub-Saharan Africa" 
Saint Louis, Senegal, 6-8 June 2011. 

Regional Workshop on Rice Research Priorities for West-Central Asia, 9-11 September 2011, Rasht, Iran. 

Participants in the GRiSP Yield Potential Workshop at CIAT headquarters, 23 August 2011. 
Director Achim Dobermann discusses world rice production 
during the GRiSP Global Forum at IRRI, 6 October 2011.

Avian visitor to CIAT's rice plots during the 
GRiSP Yield Potential Workshop, 23 August 
2011.  

GRiSP-Africa Science Forum, AfricaRice, Cotonou, Benin, 13-14 Sept. 2011. 
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GRiSP’s Mission

GRiSP’s mission is to reduce poverty and hunger, improve human health and nutrition, 
reduce the environmental footprint, and enhance the ecosystem resilience of rice 
production systems through high-quality international rice research, partnership, and 
leadership.

Objectives

1: To increase rice productivity and value for the poor in the context of a changing climate 
through accelerated demand-driven development of improved varieties and other 
technologies along the value chain.

2: To foster more sustainable rice-based production systems that use natural resources 
more efficiently, are adapted to climate change and are ecologically resilient, and have 
reduced environmental externalities.

3: To improve the efficiency and equity of the rice sector through better and more 
accessible information, improved agricultural development and research policies, and 
strengthened delivery mechanisms.

Global research themes

1: Harnessing genetic diversity to chart new productivity, quality, and health horizons.  

2: Accelerating the development, delivery, and adoption of improved rice varieties.

3: Ecologically and sustainably managing rice-based production systems.

4: Extracting more value from rice harvests through improved quality, processing, market 
systems, and new products.

5: Enhancing impact through technology evaluations, targeting, and policy options.

6: Supporting the growth of the global rice sector.
 

CGIAR is a global research partnership for a food-secure future. Its science is carried out 
by the 15 research centers of the CGIAR consortium in collaboration with hundreds of 
partner organizations.
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