


Sustainably Improving Food Security 
and Increasing Farmers’ Incomes in 
the Indo-Gangetic Plains
Intensive cereal cropping systems in Asia, including 
rice, wheat, maize and livestock or aquaculture, 
are widespread throughout Asia. These systems 
constitute the main economic activity in many 
rural areas and provide staple foods for millions 
of people. Yet their livelihoods and food security 
are threatened by the slowing growth of cereal 
production, especially in South Asia.

With funding from the United States Agency for 
International Development (USAID) and the Bill & 
Melinda Gates Foundation and in partnership with 
the International Food Policy Research Institute 
(IFPRI), the International Livestock Research 
Institute (ILRI), the International Rice Research 
Institute (IRRI) and World Fish (in Bangladesh), 
CIMMYT is leading a major initiative to improve 
cereal systems in the Indo-Gangetic Plains, home 
to the region’s most important grain baskets.

Achievements
• Over 185,000 Indian farmers supported with 

sustainable intensification technologies.

• Technical and business skills training for women 
farmers and 750 mechanized service providers.

• ICT tools for site-specific nutrient management to 
improve the profitability and environmental impact 
of maize farming in South Asia.

• Access to women-friendly, scale-appropriate 
machinery promoted and new hybrids trialed under 
different management practices in Nepal.

• Overall, more than 11,000 farmers received maize- 
related training.

For more details, please contact Andy McDonald, 
Cropping Systems Agronomist (csisa@cimmyt.org), 
CIMMYT-Nepal.

Improving Food Security in the
Hills of Nepal
After rice, maize is the most important cereal crop in 
Nepal. About 78 percent of maize is grown in the hills, 
primarily by small-scale, resource-poor farmers. Lack 
of access to improved seeds, information on new 
technologies and market opportunities has limited 
maize productivity.  

In partnership with the government of Nepal and 
supported by USAID and the Swiss Agency for 
Development and Cooperation (SDC), CIMMYT and 
partners in Nepal are intensively engaged in enhancing 
improved maize seed production and technology 
dissemination, and scaling-up agronomic management 
practices such as intercropping with vegetables in the 
middle- and upper-hill regions of Nepal.

Achievements
• 50,000 hill maize farmers provided with new, profitable 

maize varieties and improved technologies through 207 
community-based seed producer groups. 

• Seven improved CIMMYT-derived open-pollinated 
maize varieties released.

• Contract farming for maize seed production between 
farmer groups and traders started in 2012, with 
approximately 200 tons of seeds contracted in 2013. 

• 40 seed inspectors from the private and public sectors 
trained for a decentralized quality control network.

• Members of community-based seed production 
groups are 55 percent women and 65 percent from 
disadvantaged groups.

For more details, please contact Nirmal Gadal, Researcher 
(n.gadal@cgiar.org), CIMMYT-Nepal.

CIMMYT Maize Program in Asia
Asia is a key region for the International Maize and Wheat Improvement 
Center (CIMMYT) in its mission to enhance food security and reduce poverty 
in maize- and wheat-based systems. 

With nine offices in the region, CIMMYT works in close partnership with an array of institutions, including national, 
regional and local organizations, advanced research institutions, farmers’ associations and agricultural extension 
agencies to develop and deploy high-yielding and climate-resilient maize germplasm, promote the adoption of 
conservation agriculture in maize-based systems, and empower local communities through community-based 
seed production, training and capacity building. 
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From China to the World
One-quarter of the Chinese harvest is maize, but with 
demand growing, it is predicted that China will become 
the world’s top importer of maize by 2019. The Chinese 
Academy of Agricultural Sciences (CAAS)-CIMMYT 
molecular breeding laboratory applies research in plant 
productivity, yield and stress tolerance, developing 
advanced modeling, prediction and data management 
software for genetics and breeding. 

Achievements
• Since 2013, nearly 3,000 new inbred maize lines were 

made available by CIMMYT to improve breeding 
programs in southwest China. Through this 30-year 
breeding partnership, farmers are planting more 
diverse, disease-resistant and nutritionally enriched 
varieties.

• China’s maize production area increased 30 percent 
as over 1 million hectares of land were sown with 
CIMMYT-derived improved varieties.

• Under the Asian Maize Biotechnology Network 
(AMBIONET), more than 100 Chinese scientists 
participated in CIMMYT-CAAS knowledge exchange 
programs on maize biotechnology and breeding. 

• A partnership with the Yunnan Academy of Agricultural 
Sciences (YAAS) led to effective testing and 
deployment of CIMMYT-derived quality protein maize 
(QPM) germplasm with improved stress tolerance, 
nutrient-use efficiency and high yield in the temperate 
and sub-tropical areas, where over 90 percent of maize 
is grown in China (30 million hectares). 

Research in China Benefits Other Countries 

• The partnership resulted in 13 commercial maize 
varieties. Improved inbreds and hybrids identified by 
CIMMYT and partners in China are also shared with 
partners in Iran and Nepal.

• The partnership catalyzed knowledge-sharing and 
learning with other Asian countries through AMBIONET. 

• Since 2008, the partnership developed novel methods 
for statistical genetic analysis, such as Inclusive 
Composite Interval Mapping (ICIM) and QTL IciMapping 
software. These are helping breeders in China and 
across the world to build genetic linkage maps with tens 
of thousands of molecular markers.

For more details, contact: Yunbi Xu, Maize Molecular 
Breeder (y.xu@cgiar.org) or Daniel Jeffers, Maize Breeder 
(d.jeffers@cgiar.org), CIMMYT-China.

Affordable, Accessible Drought-Tolerant Maize
Syngenta’s elite germplasm bred for Asia, the national 
partners’ local knowledge of farmers’ requirements and 
their germplasm testing network.

This project covers a gamut of upstream and 
downstream activities: marker discovery (genome-wide 
association studies); trait discovery (understanding root 
structure and function-lysimetrics); marker applications 
(genomic selection); drought phenotyping facilities 
(rhizotronics, rain-out shelters; managed drought 
stress screening locations); germplasm development; 
hybrid deployment; and linking with potential hybrid 
commercialization partners.

Achievements
• Validation of drought-tolerant genetic markers.

• Rhizotronics studies are revealing the importance of root 
functional traits in determining drought tolerance. 

• Genomic selection is proving to be a powerful strategy 
for developing improved source populations. 

• Promising results from hybrid trials in India and Indonesia 
indicate the value of this innovative partnership model.

For more details, please contact BS Vivek, Maize Breeder 
(bvivek@cgiar.org), CIMMYT-Hyderabad, India.

Smallholder maize farmers in marginal environments in 
Asia are prone to drought due to either scanty/erratic 
rainfall or falling groundwater levels. 

The Affordable, Accessible, Asian (AAA) Drought 
Tolerant Maize Project is a partnership among the 
Syngenta Foundation for Sustainable Agriculture 
(SFSA), national agricultural research systems (NARS) 
of Indonesia and Vietnam and CIMMYT to develop 
drought-tolerant maize for smallholder farmers in Asia. 

AAA combines complementary technologies and 
comparative advantages, such as CIMMYT’s global 
expertise in drought-tolerant maize breeding, 
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South Asian farmlands have been increasingly 
experiencing climate change-related weather 
extremes. If current trends persist until 2050, major 
crop yields and the food production capacity of 
South Asia will decrease significantly – by 17 percent 
for maize – due to climate change-induced heat and 
water stress. In response to this situation, CIMMYT 
and partners are developing heat stress-resilient 
maize for Asia.

With support from USAID under the Feed the Future 
(FTF) initiative, CIMMYT is leading a public-private 
alliance that targets the development and deployment 
of heat-resilient maize hybrids for the benefit of 
resource-poor smallholders of South Asia.

The alliance leverages the germplasm base and 
technical expertise of the lead center (CIMMYT) in 
breeding for abiotic stress tolerance, coupled with 
the research capacity and expertise of the resource 
partners (Purdue University, Pioneer-Asia and the 
national programs in four major maize-growing South 
Asian countries). Their strengths are coupled with 
those of private sector partners such as DuPont 
Pioneer and regional seed companies such as Kaveri 
Seeds and Ajeet Seeds. 

For more details, please contact P.H. Zaidi, Maize Physiologist 
(phzaidi@cgiar.org), CIMMYT-Hyderabad, India.

Achievements
• First generation of heat-tolerant maize hybrids, ready 

for large-scale testing and scaling out.

• New base germplasm, including early generation lines 
and pedigree populations, with enhanced levels of heat 
tolerance available for sharing with partners to use in 
their own breeding programs. 

• Preliminary knowledge on key genomic regions 
associated with heat stress tolerance in tropical maize, 
ready for validation. 

• Strong phenotyping network for heat stress in South 
Asia, with well-equipped locations and trained 
manpower.

Above: Maize Nursery Sites in Asia

Heat Stress-Resilient Maize Hybrids for Asian Farmers

Rainfed maize systems may be vulnerable to both 
drought and waterlogging, sometimes within a single 
crop season. This requires a new breeding approach to 
combine multiple sources of tolerance. 

CIMMYT, in collaboration with national partners in 
South and Southeast Asia, worked on the Abiotic Stress 
Tolerant Maize for Asia (ATMA) project, supported by 
Germany’s GIZ, from May 2011 to October 2014. 

Achievements
• Strong germplasm base and product pipeline 

developed to combine drought (and waterlogging) 
tolerance with high yield potential.

• Pre-release hybrids ready for extensive testing in 
stress-prone areas of South and Southeast Asia.

• Breeder-ready marker assays developed for 18 
genomic regions associated with these traits.

• Technical capacity developed in climate-resilient maize 
breeding.

For more details, please contact P.H. Zaidi, Maize Physiologist 
(phzaidi@cgiar.org) or Raman Babu, Maize Molecular Breeder 
(r.babu@cgiar.org), CIMMYT-Hyderabad, India.

Combining Tolerance to Drought and Waterlogging
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Improving Disease Resistance
Maize production in Asia’s tropical areas is constrained 
by several diseases. With climate change-induced 
changes, especially temperature and rainfall patterns, 
coupled with changes in the cropping systems, the 
virulence, severity and spread of some of the major 
maize pathogens is expected to increase, along with 
the possible emergence of new pathogens. 

In China and India, a project supported by Vilmorin 
targets the turcicum leaf blight (TLB) and grey leaf 
spot (GLS) diseases. Genomic regions associated with 
resistance to these diseases are being validated for use 
in molecular marker-assisted breeding.

A second project supported by the CGIAR Research 
Program on MAIZE is phenotyping maize germplasm 
under artificial inoculation at various screening sites for 
resistance to major diseases such as downy mildew 
(DM), post-flowering stalk rots (PFSR) and banded 

Roots are the first part of the plant exposed to soil-
mediated stresses such as drought, waterlogging, 
salinity or nutrient deficiency. Though root traits are 
of major importance, they are difficult to study and so 
may be avoided or judged using surrogates.

To take advantage of this missed opportunity to 
breed plants with much greater stress tolerance, 
CIMMYT has established a root phenotyping facility 
at the ICRISAT campus in Hyderabad, India. The 
facility allows researchers to assess and quantify key 
root traits and their dynamics under various growing 
conditions, especially abiotic stresses like drought, 
taking advantage of recent advances in precision 
weighing and information technology systems. Due to 
this facility, it is now possible to assess water uptake, 
water use and variation in roots in real-time.

The facility is now routinely used by the CIMMYT-Asia 
maize team to phenotype root traits usually observed 
in field conditions. Through analysis of mapping 
populations developed for molecular breeding projects 
using the facility, novel insights are being found.

Achievements
• Standardized and validated system to study root 

structural and functional traits established.

• Understanding of available genotypic variability in 
tropical maize for root traits. 

• High-quality root-phenotyping dataset on molecular 
breeding populations, for facilitating robust genomic 
selection for stress tolerance. 

leaf and sheath blight (BLSB). This project is being 
implemented by CIMMYT in partnership with the 
Directorate of Maize Research through the All India 
Coordinated Maize Improvement Project.

Achievements
• Inbreds in CIMMYT tropical-subtropical germplasm 

with TLB and GLS resistance identified.

• Genomic regions associated with GLS and TLB 
resistance identified and are being validated for use in 
breeding programs.

• 16 BLSB-resistant and 48 DM-resistant lines 
identified and shared with International Maize 
Improvement Consortium (IMIC) public and private 
sector breeding partners in Asia.

For more details, please contact Sudha Nair, Maize 
Molecular Breeder (sudha.nair@cgiar.org), CIMMYT-
Hyderabad, India.

Root Phenotyping: Investigating Maize’s Hidden Half

• Establishing the relative importance of various root 
traits, through analysis of their relationships with 
agronomic performance, under optimal condition and 
stresses (drought and heat).

For more details, please contact P.H. Zaidi, Maize Physiologist 
(phzaidi@cgiar.org), CIMMYT-Hyderabad, India.
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This is business unusual. IMIC-Asia is a partnership 
of 35 institutions (seed companies, national programs 
and foundations) formed by CIMMYT to develop 
and share improved maize inbreds and hybrids for 
targeted impacts on the hybrid maize scenario in Asia. 
This is all done through a shared research investment. 
Modeled on ICRISAT’s successful consortium on 
pearl millet, IMIC-Asia, which was established in 
2010, has so far developed and distributed over 
1,500 improved inbred lines developed by CIMMYT 
to members for use in new inbred line development or 
in heterotic hybrid combinations of the partners. IMIC 
germplasm incorporates trait priorities jointly identified 
by members while still maintaining the typical vast 
genetic diversity of CIMMYT germplasm. Through the 

Molecular breeding is one of the key strategies to 
enhance genetic gains and accelerate the pace 
of product development. Asia is one of the most 
important hubs for agri-biotech interventions due 
to highly skilled scientific and technical staff and 
world-class institutions and infrastructure. CIMMYT’s 
Maize Program in Asia deploys cutting-edge ‘native-
trait-based’ molecular breeding strategies, such as 
genome-wide association analysis and genomic 
selection in Asia-adapted maize germplasm. The 
program has been successful in enhancing the 
understanding of genetics of complex traits, such 
as heat stress tolerance and waterlogging tolerance. 
The CIMMYT team in Asia is intensively engaged in 
discovery, validation and deployment of breeder-ready 
markers for prioritized abiotic and biotic stress traits, 
and developing breeding strategies for simultaneous 
introgression of multiple loci associated with stress 
resilience in maize.  

With the help of the GIZ-funded project on Abiotic 
Stress Tolerant Maize for Asia, CIMMYT scientists in 

germplasm selected at field days, members have 
also sampled the diversity in terms of tolerance to 
major abiotic stresses (drought and heat) and biotic 
stresses, a key strength in CIMMYT’s tropical maize 
germplasm base.

Whether it is training on maize breeding, field-
based phenotyping for abiotic stresses, statistical 
and genomic analysis data management imparted 
through this consortium or evaluation of pre-release 
hybrid combinations of partners, IMIC-Asia has 
added value to the research portfolio of member 
companies. The consortium members helped in 
establishing a strong collaborative testing network 
for identifying best-bet pre-release products, which 
now serves as a precursor for such products to be 
further evaluated at the national or state level as a 
part of the varietal release process. CIMMYT hybrid 
combinations are in the process of being allocated 
to interested members, especially small and medium 
enterprises for commercialization and deployment.

Riding on this success, the consortium will be 
entering its second phase in mid-2015, all with 
renewed vigor, member strength and innovative 
research ideas/activities.

For membership in IMIC-Asia or for more details, please 
contact: BS Vivek (bvivek@cgiar.org) or AR Sadananda 
(a.r.sadananda@cgiar.org), CIMMYT-Hyderabad, India.

The International Maize Improvement Consortium for Asia (IMIC-Asia): 
Partnership for Targeted Impacts 

India have uncovered key genomic regions conferring 
waterlogging tolerance in a range of genetic 
backgrounds, which could be reliably transferred to 
Asia-adapted maize germplasm using marker-based 
approaches. The entire set of elite lines derived by 
CIMMYT-Asia has been characterized using high-
density sequence-based genotyping platforms; this 
offers unprecedented opportunities for haplotype 
discovery and genome-enabled prediction, especially 
for tolerance to drought and resistance to complex 
diseases such as post-flowering stalk rots (PFSR) and 
banded leaf and sheath blight (BLSB). In addition, 
an array of state-of-the-art genomic approaches are 
being used to discover genomic regions for heat 
stress tolerance in maize, under the Heat Stress 
Tolerant Maize for Asia (HTMA) project. This will 
potentially aid in rapid development and deployment 
of heat stress-resilient maize hybrids for South Asia.

For more details, please contact Raman Babu, 
Maize Molecular Breeder (r.babu@cgiar.org), 
CIMMYT-Hyderabad, India.

Molecular Breeding for Efficient and Accelerated Product Development 
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CIMMYT at a Glance
CIMMYT works with farmers, partners and donors 

across the developing world. 

It uses research, development 

and training to sustainably 

increase the productivity of 

maize and wheat systems for 

global food and nutritional 

security and improved 

livelihoods. CIMMYT is a member 

of the CGIAR Consortium, leads 

the CGIAR Research Programs 

on MAIZE and WHEAT and 

participates in four other CGIAR 

Research Programs.

Investment in People

Training and capacity building are core 

pillars of CIMMYT’s work. Effective 

training programs are essential to 

ensure that researchers are empowered 

to work with farmers and build a 

sustainable, food-secure future for Asia.

In 2013, 464 training events were held 

in Afghanistan, Bangladesh, China, 

India and Nepal. These included 140 

hands-on training courses and 251 

field days. Of the 19,656 people who 

attended these training events, 19 

percent were female.

CIMMYT’s partner network:
co-innovation to ensure impact
 Maize  Wheat

Climate-smart 
farming systems 
and sustainable 
intensification

Strengthening 
local and 
regional 

capacities

Targeting 
for greatest 

impact

Genetic 
resources 

in trust for 
humankind

Maize and 
wheat

for food and 
nutritional 

security



CGIAR Research Program on MAIZE
The CGIAR Research Program MAIZE is an international collaboration between more than 300 
partners from the public and private sectors, national institutions, international research organizations 
and seed companies. This unique partnership seeks to mobilize global resources in maize research 
and development to achieve a greater strategic impact on maize-based farming systems in Africa, 
South Asia and Latin America 

Along with the WHEAT CRP, MAIZE distinguishes itself by allocating funds to non-CGIAR researchers 
to fill MAIZE research gaps and capture a wider range of innovative ideas by launching a call for 
competitive grants. 

11 MAIZE CRP Competitive Grant projects were ongoing in 2014:

Afghanistan
• Promotion of hybrid maize through 

evaluation of seed production and 
on-farm demonstrations.

Bangladesh
• Maize cultivation for sufficient 

food and nutrition for marginalized 
groups in Bangladesh.

India
• Assessment of the agronomic and 

economic benefits of fertilizer use 
in maize production systems in 
eastern India.

• Superior dual-purpose maize 
hybrids for more and better food 
and fodder: Phase 2.

• Stress-resilient hybrids for rainfed 
regions of southern Karnataka.

• Drought-resilient hybrids for 
southern Karnataka.

• Identification of maize hybrids for 
rainfed conditions in Odisha.

Nepal
• Identification and dissemination of 

farmers’ preferred nutritious maize 
varieties for food, feed, silage and 
fodder.

• Identification and promotion of 
stress-tolerant, high-yielding and 
low-cost hybrids to double maize 
productivity. 

• Identification and deployment 
of hybrid maize varieties to 
promote food security, nutrition 
and economic growth of 
disadvantaged farmers.

Pakistan
• Evaluation and commercialization 

of CIMMYT drought- and heat-
tolerant maize hybrids.

CIMMYT Headquarters: Km. 45, Carretera 
México-Veracruz El Batán, Texcoco CP 

56237, Edo. de México. MEXICO

Postal address: Apdo. Postal 6-641, 06600 
Mexico, D.F., MEXICO

Phone: +52 (55) 5804 2004

Fax: +52 51 925 54 34

Website: www.cimmyt.org

Mailing Address: MAIZE CRP/CIMMYT, 
Direccion Postal Apdo. Postal 6-641, 

06600 Mexico, D.F., Mexico

Email: maizecrp@cgiar.org

Website: www.maize.org
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