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The ranks of the hungry grow faster than crops

The ranks of the 
hungry grow faster 
than crops
Dr. Thomas A. Lumpkin
Director General
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Felista Mateo is slight woman 
who stands just over fi ve feet 
tall. She is a 37-year old single 
mother of four children. There 
is nothing imposing or striking 
about her, but Felista, and others 
like her, are key to one of the 
world’s most pressing problems.

Felista is a farmer. Traditionally, 
in her small Tanzanian village, 
women do not own land. Felista 
is an exception. Aft er receiving 
special approval from the village 
council, she acquired a small 
plot from her father. With her 
inheritance, Felista joined the 
ranks of millions of subsistence 
farmers worldwide. 

Unwilling to accept convention, 
Felista embraced new farming 
techniques while her neighbors 
refused. She planted an unusual 
crop, pigeonpea, to assure a 
year-round harvest. For her main 
crop, maize, the region’s staple 

food crop, she tried a type of 
seed that needed less water, a 
result of the Drought Tolerant 
Maize for Africa project 
(see p. 10). 

Creating a better life
Had Felista failed, the results 
would have been devastating. 
For farmers like her there 
is no back-up plan, no food 
stamps, no public welfare, no 
forgiveness for bad decisions. 
There is either enough food 
or there is scarcity. That is the 
reality. 

Fortunately, Felista did not fail. 
With help from Frank Swai, 
extension agent of Tanzania’s 
Ministry of Agriculture 
who works with the Selian 
Agricultural Research Institute 
and SIMLESA,1 she prospered. 
She not only grew enough 
food to feed her family but 

had extra to sell. Today, she is 
expanding. Her children are 
thriving. Her neighbors, with 
guidance from experts, are now 
experimenting, convinced they 
can create a bett er life.

Fighting to feed a 
growing world
There are millions of farmers 
like Felista. They work small 
parcels of land using  modest 
means. High-quality seed 
and fertilizer are luxuries. 
Sophisticated machinery is a 
fantasy. They look to the sky 
for rain and to leaders for bett er 
policies. Their crops survive at 
the mercy of Mother Nature. 
Droughts, insects, and disease 
are always ominous. Despite 
their impressive work ethic, 
these farmers are among the 
most vulnerable poor in the 
world. Many are hungry, and 
gett ing hungrier. 

1 SIMLESA is a collaborative eff ort between CIMMYT agricultural research and extension systems in Ethiopia, Kenya, Tanzania, 
Malawi, and Mozambique to improve the productivity of smallholder farmers growing maize and legume crops. Partners 
include the International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), Tanzania’s Selian Agricultural Research 
Institute (SARI), the Association for Strengthening Agricultural Research in Eastern and Central Africa (ASARECA), the 
Agricultural Research Council (ARC) of South Africa, Murdoch University, and the Queensland Department of Employment, 
Economic Development and Innovation (QDEEDI) and Murdoch University. SIMLESA is supported by a grant from the 
government of Australia through the Australian Centre for International Agricultural Research (ACIAR).



The Green Revolution didn’t reach 
everyone and the population 
explosion has meant that, 
worldwide, there are more rural 
poor than ever. Alleviating hunger 
is an enormous challenge. At 
CIMMYT we’ve seen the seeds of 
hope sprout over and over again. 
A small farmer, using improved 
technology and techniques, grows 
more wheat or maize. A family 
is transformed. Children become 
well-fed. Granaries are built. 
Surpluses are sold and workers 
are hired to help farm the land. 
The entirety of the family’s time 
is no longer spent scratching out 
a subsistence life and the children 
are able to att ain a bett er education. 
Other farmers in the community 
become curious and they, too, learn 
how to produce more with less. 
Bit-by-bit the simple act of growing 
more food becomes a profound 
agent for change. 

This does not happen overnight. 
Although the aff ects can be 
dramatic, they do not come easily. 
They only come when groups of 
dedicated people work together 
for months, or years. However, 
it is important to note that these 
changes do happen. Every day. All 
around the world. 

Here at CIMMYT we feel 
privileged to have impact on 
the lives of so many people. It 
gets us up in the morning and 
keeps us at our work until late 
in the night. We thank you for 
your support and humbly ask for 
your continued trust. Our task is 
daunting, but not impossible. We 
need all the help we can get. 

Dr. Thomas A. LumpkinDrD ThThommasa A Lumpmpkin

2 Annual Report 2008-2010

We are entering a precarious 
era. Between 1975 and 1985 the 
world production of maize, 
wheat, and rice grew more than 
twice as fast as population. 
During the Green Revolution 
that swept across Asia, India’s 
wheat harvest doubled in 
just four years. Schools were 
temporarily closed to store the 
excess grain. We may never see 
anything so dramatic again.

Today, the opposite dynamic is 
at work. World population and 
consumption rates are growing 
faster than crop production. By 
2050, the world will increase 
to more than 9 billion people. 
Nearly all the growth will 
happen in the developing world. 

The largest generation in the 
history of the earth is coming of 
age today. Half the world is less 
than 30 years old. Our challenge 
is to feed their children and 
their children’s children. We 
will need to increase global food 
production by 70% by 2050. In 
the next 50 years we need to 
produce as much food as has 
been produced in the history of 
mankind. 

Change to thrive
How can we do it? One idea is to 
substantially increase farmland, 
but that solution is problematic. 
Creating additional farmland 
would mean clear-cutt ing forests 
and jungles, damming more 
rivers, and escalating the pace 
of climate change. And that’s 
without considering the fact 
that climate change will already 
dramatically impact agriculture 
worldwide. Crops that currently 
thrive in some areas won’t do 
well in the future. There will be 

a need to fi nd new places to farm 
and new crops to plant. Higher 
temperatures will produce 
new plant diseases and change 
growing seasons. Experts predict 
that crop production in some 
countries will decrease between 
15-30% due to the aff ects of 
climate change. Water is also 
an issue. Agriculture already 
uses 85 percent of the water in 
developing countries.

In short, we need to grow more 
food, on less land, with less water 
than ever before. There is no 
“silver bullet” solution to feed 
our planet’s growing population, 
but farmers like Felista Mateo are 
a good place to start. In 2008, the 
average maize farm in the United 
States produced about 9.8 tons 
per hectare. In Mexico it was 3.1 
tons per hectare. In Africa, only 
1.8 tons per hectare. Increasing 
the productivity of small-scale 
farmers in the developing world, 
especially South Asia and sub-
Saharan Africa, can produce 
dramatic eff ects. 

We can...and must...help
Hunger is debilitating. A starving 
person is unable to fend off  
disease or to tend to children 
and fi elds. Minds and bodies are 
ravished by malnutrition. And it 
is diffi  cult to imagine anything 
worse than to watch a starving 
child waste away, day by day, and 
be unable to do anything about it.

We can do something about it. 
At CIMMYT, our focus is on 
small farmers in the developing 
world. Our staff  of world-class 
researchers works to assure that 
even the poorest farmers have 
access to the information and 
technology that can produce 
dramatic agricultural gains. 
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Mexican farmer Paulino Sánchez 

Vázquez explains how his father 

at fi rst scoff ed at conservation 

agriculture practices, but was 

won over when Sánchez’s 

maize plot eventually 

outshone neighboring farmers’ 

conventionally-sown maize. 

“This land is only on loan to us; 

we will leave it someday for our 

children,” he says, arguing that 

farmers need to take better care 

of their resources.

With climate change expected to 

harm the harvests and livelihoods of 

many resource poor farmers, the use 

of sustainable and productive farming 

practices is more vital than ever. A 

recently renovated conservation 

agriculture (CA) eff ort in Mexico to 

develop and disseminate strategic 

and adaptive research on CA practices 

could help spur an effi  cient agriculture 

revolution—and improve food security. 

A seed is only as good as the soil in which 
it’s planted. For nearly 40 years CIMMYT 
has been testing and fi ne-tuning appropriate 
agronomical practices that can improve soil 
quality and encourage a seed’s full potential 
to bloom. Conservation agriculture (CA) is 
one such system: it consists of sustainably 
sound and adaptable agronomic principles 
that reduce water use, improve soil health, 
increase productivity, and save farmers time 
and money. 

“Tillage is oft en convenient, but it’s a 
major cause of unsustainability,” says Pat 
Wall, director of CIMMYT’s new Global 
Conservation Agriculture Program. 
Conservation agriculture emphasizes reduced 
tillage and adequate residue retention, in 
combination with sensible crop rotations. 

Conservation agricultureConservation agriculture: 
Key to a sustainable food future 
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The Mexican connection
To help Mexican farmers 
adapt proper variants of CA 
practices for common cropping 
systems, CIMMYT is gathering 
information through an on-
going and evolving Mexico-
based eff ort that supports 
regional hubs used as training 
and meeting centers and has 
established nearly 70 module 
plots on farmers’ fi elds across 
Mexico. Farmers agree to 
maintain these plots for fi ve 
years and in return receive 
crop management assistance 
from private partners or 
government technicians, who 
serve as vital partners in the 
outreach and research initiative. 
This expertise is essential 
because CA is a knowledge-

intensive approach that requires 
specialized sowing implements 
and new methods of dealing 
with weeds and pests. Other 
challenges include convincing 
farmers to leave some crop 
residues on the fi eld instead of 
burning them or using them for 
animal feed. 

CIMMYT supports adoption 
and research with an 
interdisciplinary team that 
includes socioeconomists, soil 
scientists, pathologists, and 
agronomists. The team trains 
partner technicians and hosts 
farmer groups during station 
visits. In collaboration with 
the technicians, team members 
record detailed information 
about fi eld maintenance, 

including weed and disease 
control, irrigation, sowing 
times, fertilizer application, 
harvest, and any problems 
encountered. This information 
is uploaded into the prototype 
“Conservation Earth,” an 
interactive online database 
developed using the program 
Google Earth. This virtual globe 
shows the exact location and 
conditions (soil type, altitude, 
etc.) of each farmer plot, 
allowing easy analysis of CA 
eff ects.  

“What we’re learning is the 
best way for farmers to apply 
conservation agriculture 
principles,” says Bram 
Govaerts, cropping systems 
management specialist and 
leader of the Mexico-based 
CA initiative. “It’s a dynamic 
learning process for us and for 
the farmers.”

In the fi rst two years of the 
maize-based hub in the Central 
Mexican highlands, 150 families 
adopted CA practices on nearly 
1,000 hectares. A similar area 
of irrigated wheat fi elds came 
under CA practices in northern 
Mexico. The farmers benefi ted 
signifi cantly—Central Mexican 
maize farmers experienced 
a savings of between USD 
110 and 300 per hectare in 
2008, compared with farmers 
who used conventional crop 
management practices. In 
addition to these reduced 
costs, CA provides many soil 
conservation and ecological 
benefi ts: it requires 25% less 
water and reduces fuel use. 
In terms of climate change, 
the benefi ts are twofold: it can 
help protect farmers and their 
crops from rising temperatures, 

In Mexico’s 2009 drought, CIMMYT’s El Batán research station was hard 

hit: it usually receives around 120 millimeters of precipitation in July and 

August, but received less than 40 millimeters this year. The station’s long-

term trial (shown here) refl ected what farmers observed in their fi elds: 

stunted maize plants grown with conventional practices (right) struggled 

to survive in compacted, impermeable soils, while the plants sown with 

conservation agriculture practices (left) grew lush and healthy. As a 

result of the drought, the Mexican government spent more than USD 100 

million on emergency crop insurance and direct aid for farmers.
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erratic and extreme 
precipitation, and increasing 
water shortages; and it can also 
help cut farming’s contributions 
to climate change. For example, 
reduced tillage builds up 
organic soil matt er, controls 
soil erosion, and lowers carbon 
dioxide emissions. It also lowers 
farmers’ fuel consumption and 
costs by dramatically reducing 
tractor passes.  

Drought cures all doubt
Central Mexico’s 2009 drought—
the worst in 70 years—provided 
a stark demonstration of CA’s 
virtues for rainfed maize 
farming, as CA plots thrived 
next to wilted, traditionally-
planted maize. In the tropics 
and subtropics, rain oft en falls in 
sporadic downpours. On tilled 
plots without a residue cover, 
much of the water from such 
violent rains is lost to run-off , 
which also washes away tons 
of topsoil. In contrast, surface 
residues trap raindrops and 
soft en their impact, curbing run-
off  so that more precipitation 
is able to infi ltrate the soil, a 
process facilitated by permeable, 
untilled soils. All this means that 
CA-grown crops in rainfed areas 
have access to more moisture.
 
“Despite the worst drought I 
can remember, our conservation 
agriculture plot is alive while 
other maize fi elds dried up,” 
says Paulino Sánchez Vásquez, 
a maize farmer from Atotonilco, 
Hidalgo State, Mexico. Sánchez 
comes from a family of farmers 
and manages 25 hectares of 
maize, all rainfed, and 5 of 
which are grown under CA 
practices. 

Farming for the long-term
These activities are supported 
by long-term trials on research 
stations in hub regions. Run 
continuously since the early 
1990s, the trials compare CA 
practices to other maize and 
wheat cropping practices, 
oft en incorporating rotations 
of crops like beans and barley, 
and look at the aff ects of the 
management practices on yield, 
soil quality, and other system 
components. Results clearly 
show that CA practices produce 
stable and high yields over time 
and improve soil health. They 
also underline the dangers of 
improper or partial application 
of CA methods (see fi gure). 

The long-term experiments 
serve as strategic research 
platforms and as a base for 
CA demonstrations. In 2009 
over 40 training and capacity 
building events were centered 
on these plots, and since 1996 
over 80 researchers from 20 
diff erent countries benefi ted 
from training events that 
used the trials to demonstrate 
CA practices. The plots also 
serve as a striking visual 
for the hundreds of visitors 
CIMMYT welcomes each 
year, particularly during 
Mexico’s recent drought 
when the contrast between 
CA and conventionally-
managed plots was dramatic. 

(continued on p. 7)

Conservation agriculture

Farmer practice

Zero tillage without residue

A comparison of rainfed maize yields under diff erent tillage, rotation, and residue 

management practices over 10 years in Central Mexico: proper conservation agricul-

ture practices capture and retain the region’s limited, poorly-distributed rainfall so 

plants can make best use of it.

Grain yield (tons per hectare)



In a special ceremony at the “Global Conferences on 
Agricultural Research for Development (GCARD)” 
meetings in March 2010, former CIMMYT wheat 
agronomist Ken Sayre became the fi rst-ever recipient 
of the Louis Malassis International Scientifi c Prize, 
category of “Distinguished Scientist.” The prize 
was awarded by the Agropolis Foundation, which 
supports agricultural research for sustainable 
development, in recognition of more than two 
decades of work by Sayre, who traveled worldwide 
promoting bed planting, diversifi cation of traditional 
wheat cropping systems, and varied conservation 
agriculture principles.
 

“I have worked 
nearly for 40 years 
in international 
agriculture research 
and development,” 
said Sayre. “Receiving 

this Prize not only honors my eff orts 
to improve agriculture in developing 
countries but also honors the overall 
importance of this endeavor to bring 
equity and improved livelihoods to 
farmers everywhere.”

Laying the foundation for more 

productive, eco-friendly farming
Sayre organized dozens of hands-on training 
courses and hosted many visiting scientists, 
activities by which scores of developing country 
researchers have gained familiarity with and 
become emissaries of resource-conserving 
practices, according to Pat Wall, director of 
CIMMYT’s conservation agriculture program. “As a 
direct result of this hard work over many years, of 
Sayre’s no-nonsense approach and vast knowledge, 
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New prize goes to 
conservation agriculture  

and of the virtues of the practices he studies 
and promotes, hundreds of thousands of wheat 
farmers have improved their cropping systems and 
livelihoods,” said Wall. 

Work by Sayre and colleagues in CIMMYT and partner 
organizations has benefi ted farmers in the Central Asian 
Republics, China, the Indo-Gangetic Plains, and Latin 
America. The benefi ts of raised bed-planting with furrow 
irrigation, compared to conventional fl at planting with 
fl ood irrigation, were demonstrated in a study by the 
Shandong Academy of Agricultural Science, China, over 
1998–2002. The adoption of raised beds can reduce water 
use by a third and nitrogen fertilizer use by 10%, cutting 
farmers’ costs without sacrifi cing yields. Thanks largely to 
the eff orts of Sayre and Chinese scientist Wang Fahong, 
20,000 hectares of bed-planted wheat were being grown 
in Shandong Province by 2001, and the technology has 
spread in the provinces of Henan, Hebei, Sichuan, Gansu, 
and Ningxia.

In partnership with specialists from the agricultural 
engineering faculties of South Asian universities 
and progressive private entrepreneurs, Sayre also 
made important contributions to developing locally-
manufactured seed drills, an implement for sowing 
directly into unplowed soils and crop residues in a 
practice known as “zero tillage.” During 1997-2004, an 
estimated 620,000 farmers in northern India adopted 
zero tillage to sow wheat after the rice harvest on 
around 1.76 million hectares of land, resulting in average 
increases of USD 180-340 per household per year.

Taking new technology to the farmers
The Malassis Award caps off  an illustrious career for 
Sayre in agricultural research and development. Born in 
1945 in Delta, Colorado, USA, Sayre obtained a PhD in 
Plant Physiology and Pathology at Cornell University in 
1971 and was hired as a wheat agronomist at CIMMYT in 
1985. He offi  cially retired from CIMMYT in February 2010 
and continues as a special consultant for the center.

An Agropolis Foundation brochure on the 2010 Prize 
says: “Dr. Ken Sayre’s career has been driven by his 
determination to see science applied for the benefi t 
to the poor and the hungry. This led him to seek his 
activities in farmers’ fi elds in developing countries.”
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Additionally, a new and younger 
generation of scientists and 
agronomists has taken note 
of CA’s importance: over 15 
students are actively working 
with CIMMYT on issues related 
to the long-term trials.

Around the world
Research from Mexican-based 
eff orts feed into the program’s 
global work. Scientists who visit 
long-term plots in Mexico, for 
example, return to their home 
countries with a new awareness 
of the importance of CA, its 
principles, and how to apply 
them. The long-term plots and 
the Conservation Earth database 
provide information for other 
regions. Already, through the 
work of CIMMYT and partners, 
3 million hectares of irrigated 
wheat in South Asia are sown 
using zero-tillage aft er puddled 
rice—a stepping stone to full 
conservation agriculture. In 
Kazakhstan, CIMMYT partnered 
with the Food and Agriculture 
Organization of the United 
Nations (FAO) and Washington 
State University to host an 
international CA conference. 

Presentations revealed the 
increasing acceptance and 
application of CA in Central 
Asia’s dryland and irrigated 
areas. 

Other global eff orts include 
partnerships with the Cereal 
System Initiative for South 
Asia (CSISA) launched in 2009. 
Jointly funded by the Bill & 
Melinda Gates Foundation 
and USAID, the initiative 
brings together public- and 
private-sector organizations 
and international agricultural 
research centers (IRRI, 
CIMMYT, IFPRI, and ILRI) to 
reduce hunger and increase 
food and income security for 
resource-poor farm families 
in South Asia. It does this 
through improved seed and 
by developing improved CA 
or other cropping practices 
to introduce and promote to 
smallholder farmers. 

In Mexico, CA hubs and 
modules receive funding 
and support from various 
organizations and institutions 
including Asgrow (a Monsanto 
subsidiary), Fundación 

Produce Sonora; Fundacion 
Produce Estado de Mexico, 
Patronato para la Investigación 
y Experimentación Agrícola 
del Estado de Sonora  (a 
group of private farmers); the 
Mexican National Institute 
of Forestry, Agriculture, 
and Livestock (INIFAP); the 
Asociación de Organismos de 
Agricultores del Sur de Sonora 
(AOASS); Mexico’s national 
wheat marketer’s organization 
(CONATRIGO), and the 
Mexican Ministry of Agriculture, 
Livestock, Rural Development, 
Fisheries and Food (SAGARPA). 
New funding from SAGARPA 
could help expand the current 
number of CA hubs in Mexico 
from three to four in the coming 
years. More funding for core CA 
activities in Mexico, especially 
stable funding for the long-term 
sustainability trials, is necessary 
to keep these costly platforms in 
operation.

For more information: 
Bram Govaerts,
cropping systems 
management specialist
(b.govaerts@cgiar.org)



Wheat warriorsWheat warriors: The struggle 
to break the yield barrier 

There is no easy fi x for world hunger. 
Any improvement will require complex 
collaborative eff orts and funding to support 
them. With this in mind, wheat scientists and 
agricultural experts from a diverse array of 
private and public institutions are joining 
to form a Wheat Yield Potential Consortium 
(WYC). The group will strive to improve 
wheat yields 1.6% annually to meet a 
projected demand of 760 million tons by 2020.

The unoffi  cial launch of the WYC happened 
in November 2009, when more than 60 world-
renowned experts gathered for a USAID-
sponsored symposium at CIMMYT’s Mexican 
headquarters. 

“To help meet the expected demand for 
wheat yields, expertise at CIMMYT needs to 
be complemented in a several areas,” said 
Matt hew Reynolds, wheat physiologist and 
initiator of the WYC. “It’s a complex problem, 
so over the past year we have been pulling 
together experts in photosynthesis who 
have ideas on how to raise overall biomass 
of the crop, as well as other experts in crop 
adaptation to make sure that increased 
biomass will also translate into bett er yields.”

In recent decades, wheat yields have increased 
nearly 1% each year, but global population 
is growing faster, at roughly 1.5% annually.  
The crop currently provides more than one-
fi ft h of humanity’s calories. Climate change, 
unsustainable cropping practices, and changes 
in diets are diminishing wheat’s ability to 
meet these demands. 
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In 2009, more than 1 billion of the 

planet’s 6.8 billion people regularly 

woke up and went to bed hungry. By 

2050 the population is expected to 

grow to 9.1 billion people, most of 

whom will be in developing countries. 

Unless we can increase global food 

production by 70%, the number of 

chronically hungry will continue to 

swell. To help ensure global food 

security, a new research consortium 

aims to boost yields of wheat—a major 

staple food crop. 



Meeting of the minds 
“The international wheat 
community recognizes that each 
of us has diff erent skills and that 
though individually we cannot 
solve the problem of insuffi  cient 
wheat yields, collectively we 
can,” said Richard Richards, 
chief research scientist at 
Australia’s Commonwealth 
Scientifi c and Industrial 
Research Organization, Plant 
Industry. 

The Consortium will 
incorporate various methods 
to increase wheat yields, 
including increasing the 
effi  ciency of photosynthesis, 
improving the plant’s adaption 
to target environments, and 
using physiological and 
molecular breeding. To date, 
conventional breeding has 
been the main force behind 
yield improvement, but 
precedent suggests it will not 
be fast enough to overcome 

the combined challenges of 
population growth and climate 
change. “Instead of going 
straight to the end product 
—yield— we must now look at 
every single yield-determining 
physiological process and 
improve the effi  ciency of the 
limiting ones,” Richards said.

Powering up 
photosynthesis  
Under favorable conditions, yield 
is a function of the interception, 
conversion, and distribution of 
solar energy. To increase yield, 
one or more of these components 
must be improved. Thanks to 
years of wheat improvement, 
the effi  ciency of solar energy 
intercepted is nearly 90% and 
energy distribution results in an 
almost optimal proportion of 
total biomass to grain, roughly 
50%. “This leaves the effi  ciency 
of conversion of sunlight into 
chemical energy—mainly 

controlled by photosynthesis—as 
the main yield component left  to 
improve,” said Xinguang Zhu, 
group leader of Plant Systems 
Biology at the CAS-MPG Partner 
Institute of Computational 
Biology. 

One way to do this is to increase 
carbon-fi xing effi  ciency during 
photosynthesis. Plants that 
thrive at moderate temperatures, 
like wheat, tend to use C3 carbon 
fi xation, a slow system that 
accepts both carbon dioxide and 
oxygen.  The fi xation of oxygen, 
called photorespiration, reduces 
the effi  ciency of photosynthesis.  
Plants that inhabit warmer 
locations, like maize, tend 
to use C4 carbon fi xation, 
which increases chloroplastic 
CO2 concentration, reduces 
photorespiration, and improves 
energy-use effi  ciency.

The fact that the C4 system has 
evolved many times in nature 
has inspired scientists to look 
for ways to introduce parts 
of it into wheat, so that the 
plant can thrive at relatively 
high temperatures. This will 
be essential as temperatures in 
tropic and subtropic regions 
continue to climb. Studies predict 
that for every 1°C of warming, 
wheat yields in these areas will 
fall 10%. Considering 95% of the 
world’s malnourished people 
live in these regions—which 
also have the highest rates of 
population growth—high-
yielding wheat that can beat 
the heat can make a world of a 
diff erence.

For more information: 
Matt hew Reynolds,
wheat physiologist
(m.reynolds@cgiar.org)
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Drought tolerant maizeDrought tolerant maize: Crop 
insurance for African maize farmers

Ruth Kamula , a  community-

based seed producer in Kiboko, 

Kenya, is growing KDV-1, a 

drought-tolerant maize variety 

developed in Kenya, which she 

thinks of as “…a life-line in time 

of drought.”

As sub-Saharan Africa begins to 

feel the eff ects of climate change—

increasingly frequent droughts 

and more erratic rainfall—farmers 

in Malawi and Tanzania are using 

certifi ed maize seed and urging 

other farmers to adopt new drought 

tolerant varieties which they say are 

like “insurance against hunger and 

total crop failure, even under hot, dry 

conditions like those of recent years.” 

At 79 years, Rashid Said Mpinga, a 
farmer in Tanzania, has been growing 
maize for nearly 50 years. “I’ve used 
many maize varieties, and they worked 
very well when we had more reliable 
rainfall. These days, most of those 
varieties are no longer suitable.” Mpinga 
refers particularly to the last two maize 
seasons, which were characterized by 
high temperatures and irregular rainfall. 
To Mpinga maize is essential: “Without 
good quality maize seed, you cannot earn 
enough; you cannot have life!” he says.

Mpinga’s farm is in the Mkambarani 
area of Morogoro district, an area whose 
soil fertility has declined over the years. 
When it rains, the water quickly drains 
away. “We needed varieties that could 
cope with these changes,” says Mpinga. 
He is one of thousands of farmers who 
have tried a new variety—TAN 250—
developed to handle drought and poor 
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soils. Mpinga has grown 
TAN 250 for two seasons 
and is happy with its 
performance. 

“I like this variety. It’s fast-
maturing, drought tolerant, 
and has large, white, and hard 
kernels, which make it good 
for fl our milling,” says Mpinga. 
“Last season, I was able to get 
39 bags (3.9 tons) per hectare. 
With other varieties I got about 
10 bags (1 ton) per hectare. I 
think of TAN 250 as ‘kinga njaa, 
okoa maisha,’ “(Kiswahili for 
‘that which prevents hunger 
and saves lives’).
 

Seed that crosses borders
TAN 250 and TAN 254 are 
improved, drought tolerant 
varieties recently developed 
and registered for sale in 
Tanzania. They represent 
years of fruitful collaboration 
between CIMMYT and 
Tanseed International Limited, 
a Tanzanian seed company. 
Both varieties are derived from 
experimental maize selected 
for tolerance to drought and 
low soil fertility conditions by 
CIMMYT in Zimbabwe. “The 
Ministry of Agriculture in 
Tanzania grew both varieties 
in trials and I was impressed 
by their drought tolerance, 
yield, and disease resistance,” 
says Isaka Mashauri, 
managing director of Tanseed 
International. “I selected them 
because I wanted to give 
Tanzanian farmers options 
when it comes to growing 
maize under drought.” 

Seed-borne insurance 
against crop failure
The main rainy season was 
irregular in Tanzania in 2009. In 
certain areas, rains began late 
or were meager, leaving patchy 
maize stands and barren plants. 
Farmers who paid for seed, 
fertilizer, or labor to sow maize 
lost their investments and their 
harvests—they received neither 
food nor income. In contrast, 
the early maturity and drought 
tolerance of TAN 250 meant 
that fi elds of this variety bore 
harvestable crops aft er only 90 
days and—because irrigation 
is practically non-existent in 
Africa—with the scant rains that 
fell during critical growth stages.
 

Long-term support, 

pooled capacity
Working collaboratively, 
CIMMYT develops and 
distributes maize varieties 
that cope bett er with drought, 
resist important leaf diseases, 
and survive in poor soils, all 
the while giving bett er yields 
than currently marketed 
varieties. The work draws 
upon—and draws together—the 
expertise of international and 
national agricultural research 
institutes, universities, seed 
companies, non-governmental 
organizations, and community-
based associations. Many of 
the talents and activities come 
together under two large 
projects—Drought Tolerant 
Maize for Africa (DTMA) and 
Water Effi  cient Maize for Africa 
(WEMA)—funded by the Bill 
& Melinda Gates Foundation 
and the Howard G. Buff ett  
Foundation. 

Formally launched in 2007, 
DTMA is jointly implemented 
by CIMMYT and the 
International Institute of 
Tropical Agriculture (IITA). 
Its activities build on nearly 
two decades of collaborative 
research begun in Mexico 
to develop drought tolerant 
maize. Work has enjoyed 
generous support from donors 
including the United Nations 
Development Programme 
(UNDP), the Swiss Agency for 
Development and Cooperation 
(SDC), the German Federal 
Ministry for Economic 
Cooperation and Development 
(BMZ), the International Fund 
for Agricultural Development 
(IFAD), and the Eiselen 
Foundation. Maize varieties 
from DTMA provided yields as 
much as 30% higher than those 
of other widely-sown varieties 
in the severe drought that hit 
eastern Africa in 2009.

Under WEMA, as of 2008 the 
African Agricultural Technology 
Foundation (AATF) leads joint 
work by CIMMYT, Monsanto 
Company, and national 
agricultural research systems 
in Kenya, Uganda, Tanzania, 
Mozambique, and South Africa 
to develop drought tolerant 
maize varieties for small-
scale farmers in sub-Saharan 
Africa. The partners are using 
maize lines from conventional 
breeding, including those 
from DTMA, along with DNA 
marker-assisted selection and 
drought-tolerance transgenes—
genes from other organisms that 
confer drought tolerance when 
inserted into maize. 

(continued on p. 14)



A recent study shows that the development, 
deployment, and cultivation of drought tolerant 
maize varieties can signifi cantly profi t sub-Saharan 
Africa’s maize farmers and consumers, reducing 
their vulnerability.

Drought tolerant maize can bring sub-Saharan 
Africa’s farmers cumulative economic benefi ts 
of nearly USD 0.9 billion during 2007-16. “This 
is assuming likely rates of adoption of drought 
tolerant varieties,” says CIMMYT impacts specialist 
Roberto La Rovere, lead author of the study on 
the potential impacts of drought tolerant maize 
in Africa, “and that those varieties provide a yield 
advantage of 10 to 34% over normal improved 
varieties, depending on the site and seasonal 
conditions.”

The study evaluates the potential impacts of 
Drought Tolerant Maize for Africa (DTMA), a project 
led by CIMMYT and the International Institute for 
Tropical Agriculture (IITA) in 13 African countries: 
Angola, Benin, Ethiopia, Kenya, Malawi, Mali, 
Mozambique, Nigeria, Tanzania, Uganda, Zambia, 
Zimbabwe, and Ghana. It outlines cumulative 
economic and poverty-reduction benefi ts to 
farmers and consumers for the period described 
above—the duration of the DTMA project—
through farmers’ adoption of improved, drought 
tolerant maize varieties.

Moving from subsistence to surplus
Millions of people in sub-Saharan Africa depend 
on maize for food and livelihoods. Rainfall in the 
region is extremely erratic and drought destabilizes 
crop production and erodes food security. Worse, 
climate change eff ects on agriculture in Africa 
are expected to add signifi cantly to farmers’ and 
consumers’ diffi  culties.

Study says drought tolerant maize 
will greatly profit African farmers 
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“DTMA varieties provide both higher and more 
stable yields,” says Wilfred Mwangi, associate 
director of CIMMYT’s global maize program and 
a co-author of the study. “Small-scale agriculture 
in Africa is predominantly rainfed; few farmers 
have access to irrigation. Drought tolerant maize 
varieties are more dependable under varying 
rainfall conditions. This means that farmers will 
suff er less pronounced fl uctuations in season-to-
season yields, reducing their risk.” High risk coupled 
with economic vulnerability is a chief reason why 
small-scale maize farmers often forego investing 
in improved seed or yield-enhancing inputs like 
fertilizer—they simply cannot aff ord to lose their 
investment. This in turn traps them in a cycle of 
subsistence farming, chronic poverty, and food 
insecurity.

“Assuming the yield advantages described in 
the study and if all maize farmers in the project 
countries who currently grow improved varieties 
were to replace them with drought tolerant maize 
during some time 2007-16, the benefi ts could 
directly help more than 4 million people to escape 
poverty and many millions more to improve their 
livelihoods,” says La Rovere. “Our study shows 
the most striking economic and poverty benefi ts 
would accrue in Nigeria, Kenya, and Malawi. This is 
a function of the amounts of maize sown in those 
countries, the importance of maize in local diets 
and livelihoods, and historical levels of adoption of 
improved maize there.”

Even bigger benefi ts in the future
Co-authors of this multi-disciplinary study include 
experts from IITA; the University of Georgia, USA; 
and the International Food Policy Research Institute 
(IFPRI). Crucial components used were geographic 
information system data, the “probability of failed 
crop seasons” concept, yield data from breeders, 
projected maize adoption rates from seed experts, 
and poverty data. The drought tolerant varieties 
considered are the product of conventional 
breeding, which is the focus of DTMA.

La Rovere and his colleagues are beginning 
follow-up research to measure potential benefi ts 
from such factors as area expansion eff ects, 
increased cropping diversity (households can 
meet their maize requirements from a smaller 
portion of their land, freeing up space to sow 
other crops), and increased investments in 
fertilizer and other improvements.

“We expect that farmers who adopt drought 
tolerant maize will continue to grow it beyond 
2016, and even more farmers will begin to use 
it,” says La Rovere. “This means the benefi ts and 
returns on investments from this work would 
grow signifi cantly over time.”

Despite a proliferation of private seed producers 

in eastern and southern Africa in recent decades, 

the amount of seed marketed is enough to sow 

just over a third of the region’s maize lands, and 

most maize farmers sow grain that they save 

from previous harvests



Malawi president endorses                                 
new, climate-ready maize
In Balaka district, Malawi, 
Bamusi Tambuli, 62, has 
grown maize for more than 20 
years. “I have 13 children and 
providing enough food for 
my whole family is important 
to me,” says Tambuli. In a 
country where each adult eats 
at least 300 kilograms of maize 
per year and climate change 
is making droughts more 
frequent, Tambuli needs all the 
help he can get. 

He has tried many diff erent 
maize varieties. Last year 
he fi rst grew a new drought 
tolerant maize variety, ZM 
309, developed under DTMA. 
When his local extension offi  cer 
approached him this year and 
asked if he was interested in 
growing the new variety on his 
farm as a demonstration for 
neighboring farmers, Tambuli 
readily agreed. So far, he likes 
its early maturity, higher yields, 
hard white kernels, and short 
stature, which makes it easy for 
him and his children to harvest. 
“This is really very good. People 
are interested in what I’m doing 
because they are impressed with 
the variety and the type of maize 
I’m growing,” he says. 

Malawi’s Ministry of 
Agriculture offi  cially released 
ZM 309 at a public fi eld day 
in March 2008. Thousands 
of farmers who had seen the 
variety’s performance in 300 
demonstrations run by fellow 
farmers liked the variety and 
even gave it a local name—

‘Msunga banja’—Chichewa for 
‘that which takes care of or 
feeds the family.’ They called 
for the variety to be included in 
the national farm input subsidy 
program.

Ministry of Agriculture offi  cials 
took note and communicated 
farmers’ opinions to the 
country’s top authorities. In 
September 2009, Malawian 
President Dr. Bingu wa 
Mutharika endorsed the variety. 
“The new maize variety, ZM 
309, will give Malawi farmers 
an advantage because it is high-
yielding and drought tolerant,” 
said the President. “We 
welcome this research because 
it will help Malawi cope with 
climate change and improve 
food security.”

Because it is open-pollinated, 
farmers can save grain they 
harvest of ZM 309 to sow as 
seed in subsequent seasons, 
with minimal loss of yield or 
other favorable traits. Developed 
under DTMA through 
collaborative research involving 
CIMMYT, Malawi’s Ministry of 
Agriculture and Food Security, 
and the Chitedze Research 
Station in Malawi, ZM 309 has 
been earmarked for inclusion in 
the national farm input subsidy 
program and was sown by 
farmers in October 2009 in the 
country’s most drought-prone 
areas—Balaka , Chikwawa, 
Nsanje, and Karonga.

For more information: 
Wilfred Mwangi, 
DTMA project leader 
(w.mwangi@cgiar.org)

(l-r) Wilfred Mwangi, CIMMYT Associate Director, Global Maize Program 

and DTMA Project Leader with Malawi’s President, Dr. Bingu wa 

Mutharika. Mwangi presented a seed consignment of ZM 309. The 

president endorsed the variety to be grown by thousands of farmers in 

Malawi’s drought-prone areas in October 09.
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Saraguro: WorkingSaraguro: Working magic on 
small budgets for small-scale 
farmers in Ecuador

Farmer María Alegría Vermeo 

Namicela, of Gañil Zunín village in 

the Saraguro area, thinks carefully 

before responding to Ecuadoran 

cereals specialist Jorge Coronel, 

who elicits her opinion regarding 

the use of Brazil grass (Phalaris 
tuberoarundinaceae) to help hold 

steep hillsides against erosion 

and as forage for guinea pigs 

raised by Andean inhabitants for 

meat and cash. Vermeo and her 

husband served as local leaders 

under the Saraguro project.

A 13-year project funded for less than 

USD 600,000 provides millions of dollars 

in benefi ts by taking improved varieties 

and cropping practices directly to 

smallholder farmers in a remote valley 

of southern Ecuador.

A modest project during 1995-2008 ended 
up bringing USD 2 million per year in 
profi ts—many times its nominal funding—
to farm families in the remote Saraguro 
Valley of Ecuador, according to a fi nal 
report on the eff ort. Participants included 
thousands of households in 21 largely-
indigenous communities, who gained access 
to improved crop seed and technical support 
from CIMMYT, the International Center 
for Agricultural Research in the Dry Areas 
(ICARDA), and the International Potato 
Center (CIP). The project drew on funding 
from INIA-Spain and CIDA-Canada, as well 
as leadership and community-level work by 
Ecuador’s National Institute of Agricultural 
and Livestock Research (INIAP).

“We started with a single farmer who adopted 
an improved barley variety and eventually 
got more than 3,000 farm families involved,” 
says INIAP cereals specialist Jorge Coronel, 
who led the project and most of the time 
lived in and worked out of a two-room house 
and storage facility near the Saraguro village 
square. “Average incomes of participating 
households went from 1.2 to 3.0 USD per 
day, aft er switching from traditional farming 
systems to the improved varieties and 
practices we promoted.”



Diversifying, profi ting,    

forming leaders
Coronel and INIAP legume 
breeder Luís Eduardo 
Minchala Guaman leveraged 
funds of less than USD 30,000 
per year, close partnerships 
with CGIAR centers like 
CIMMYT, hard-earned local 
contacts and trust, and farmer-
participatory approaches. They 
helped farmers obtain and 
use improved seed of barley, 
wheat, maize, and potatoes; 
fertilizer and farm credit; 
and more sustainable and 
diversifi ed farming systems 
that improved profi ts, nutrition, 
and natural resource use. 
Finally, they helped farmers 
to fi nd markets for selling 
produce and to att end courses 
in farm technology and local 
organization. “We wanted to 
make sure that achievements 
outlive the project’s life-span, 
so we helped form a network 
of farmer leaders from each 
community who continue to 
test and spread new practices 
with peers,” says Coronel. “The 
increase in average crop yields 
through the project has been 
dramatic: in the case of wheat 
alone, farmers who were gett ing 
750 kilograms per hectare of 
grain in 1995 harvested 2.7 
tons per hectare in 2007—a 260 
percent increase.”

Other improvements 
introduced under the project 
included 6 water-harvesting 
reservoirs and micro-reservoirs 
for supplemental irrigation, 
use of grass borders to control 
erosion on the region’s steep 
slopes, value-added processing 
of farm products, and improved 

grain storage facilities and 
practices. “At least half the 
families in the region now sow 
certifi ed seed of their crops 
that is produced either on-
site or at INIAP’s Chuquipata 
research station, which has also 
been instrumental in project 
achievements,” says Coronel.

Inhabitants fi nd 

livelihoods on-farm
With approximately 31,000 
inhabitants—nearly half of 
direct indigenous descent—plus 
a rough topography and relative 
isolation from major urban 
areas, Saraguro was considered 
one of Ecuador’s poorest zones. 
“We’ve estimated an out-
migration rate now of about 
25 percent among the 18-to-35 
year age group, as compared 
to 50 or 60 percent for the 
youth of other, similar zones in 
Ecuador,” says Coronel. “At one 
time, roughly half the adults of 
Saraguro regularly left  the zone 
each year to seek seasonal work 
so their families could survive. 
Now far fewer farmers say they 
need to leave, which implies 
a signifi cant improvement in 
agricultural sustainability and 
local organization.”

The Saraguro project’s chief 
architect was late Ecuadoran 
scientist Hugo Vivar, who 
retired in 2000 aft er 16 years 
of service in the ICARDA/
CIMMYT Barley Breeding 
Program for Latin America, plus 
9 years of service at CIMMYT.

For more information: 
Hans Braun, Director, Global Wheat 
Program (h.j.braun@cgiar.org)

The Saraguro region’s spectacular 

vistas suggest the challenges faced 

by inhabitants who wish to access 

markets and urban centers.
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Push for quality

Farmer Francisca Liliana Melgar 

(right), of Lomas de Santiago, El 

Salvador, and agroecologist Mario 

César Ventura, of the National 

Center of Agriculture, Livestock, 

and Forestry Technology (CENTA), 

explain to visitors how they 

tested the quality protein maize 

hybrid, Oro Blanco.

Farmers in El Salvador and other parts of 

Central America who have tested new 

quality protein maize hybrids are pleased 

with the hybrids’ performance and would 

now like to buy seed.

It was unusually hot for the rainy season, but 
even the blistering sun could not curb farmers’ 
enthusiasm. “This is a variety that yields well, 
even if we don’t put lots of fertilizer on it, and it 
has a sweet taste and mills well,” said Francisca 
Lilian Melgar, motioning to a crop of mature 
maize plants around her.

To test the performance of the quality protein 
maize (QPM) hybrid ‘Oro Blanco’ (White Gold), 
she and 24 other farmers at Lomas de Santiago, 
El Salvador, joined their land in 2009 to form a 
communal “mega-plot” of about 25 hectares. 
Each farmer received test seed and inputs like 
fertilizer through AgroSalud, a fi ve-year project 
that started in 2005 with funding from the 
Canadian International Development Agency 
(CIDA) to extend the benefi ts of nutritionally 
improved staple crops to Latin America and the 
Caribbean. “I would buy seed of this hybrid,” 
Melgar emphatically told the visitors, who 
included researchers and extension workers from 
the National Center of Agriculture, Livestock, and 
Forestry Technology (CENTA), as well as seed 
producers, policymakers, and CIMMYT staff .

The work of CIMMYT under AgroSalud was 
led by maize breeder Gary Atlin, and included 
activities to develop, improve, and disseminate 
stress-resistant, agronomically superior varieties 
of QPM, a type of maize that contains more of 
the essential amino acids lysine and tryptophan 
than normal maize. Activities in El Salvador 
were spearheaded by CENTA maize researcher 
Héctor Reynaldo Deras Flores.

(continued on p. 19)

Push for quality protein maize 
in El Salvador
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Ethiopia study on biofortifi ed 
maize reveals tasty results

In eastern and southern Africa, maize is the least 
expensive and most prevalent cereal crop, but quantity 
cannot make up for quality. A maize-dominated diet 
helps keep bellies full, but does not provide a balanced 
diet. Specifi cally, maize lacks the essential amino acids 
lysine and tryptophan necessary for effi  cient protein 
synthesis. Quality protein maize (QPM)—a type of maize 
with increased levels of those two crucial amino acids—
is the focus of a recent CIMMYT co-authored publication 
based on two studies conducted in separate locations in 
Ethiopia.2 The article delves into the role QPM can play 
in improving the nutritional status of young children in 
Ethiopia, where nearly 40% of children under fi ve-years-
old are underweight.

The fi rst of the two studies ran from August 2002-03, in 
Wama Bonaya District, and showed that children who 
consumed QPM had a 15% increase in the rate of weight 
growth over those who consumed conventional maize. 
The second study took place from October 2005-06 in 
the neighboring Sibu Sire District. Here, children fed a 
QPM diet had a growth rate in height 15% greater than 
those of children who ate conventional maize.

Both study sites were selected to represent high maize-
producing and -consuming areas with high levels of 
child malnutrition. Sites were also selected based on 
environmental factors, such as rainfall and altitude, and 
for ease of conducting the study. For almost all (97%) of 
the 341 participating households, farming was their sole 
occupation. Average farm size was 1.2 hectares. In both 
districts, maize was the dominant food for children—in 
Wama Bonaya  only 31% of families reported feeding their 
children foods other than maize, and in Sibu Sire 70% of 
the children regularly ate maize at least once a day. This 
highlights the vital role more nutritious maize could play 
in the future health and development in Ethiopia.

Though there have been other studies on the eff ects 
and eff ectiveness of QPM, this cumulative study 
measures the eff ects of QPM when fully incorporated 
into the agricultural practices and home life of targeted 
households: study participants were given seed which 
they themselves grew and then prepared and consumed 
according to normal and locally-preferred practices, 
rather than being given pre-prepared QPM-based food 
products. This more closely mimics the impact QPM could 
in have in a “real life” situation.

The results showed that although maize alone is not 
enough to sustain a nutrient-balanced diet, QPM can 
substantially improve the nutrition of children whose 
diets are, out of necessity, heavily based on one crop.

The paper was the result of collaboration among 
researchers Girma Akalu and Samson Taff esse of the 
Ethiopian Health and Nutrition Research Institute 
(EHNRI), Nilupa Gunaratna of the International Nutrition 
Foundation, and Hugo De Groote from CIMMYT-Kenya.

For more information: Hugo De Groote, 
agricultural economist, (h.degroote@cgiar.org)

Quality protein maize has proven excellent for making 

the Ethiopian staple, injera.

2 Girma Akalu, Samson Taff esse, Nilupa S. Gunaratna, and Hugo De Groote. 2010. The eff ectiveness of quality protein maize in 
improving the nutritional status of young children in the Ethiopian highlands. Food and Nutrition Bulletin 31(3): 418-430.



Maize farmers need seed
Hours earlier that day, many 
of the same specialists—along 
with staff  of the Health and 
Education ministries and 
representatives of farmer 
associations—had gathered 
at the Ministry of Agriculture 
and Livestock headquarters in 
San Salvador to att end special 
talks on QPM. The event was 
covered by leading national 
TV and radio stations, and 
included presentations by Scott  
Ferguson, CIMMYT deputy 
director general for support 
services; Kevin Pixley, associate 
director of CIMMYT’s global 
maize program; and Hugo 
Córdova, late CIMMYT maize 
breeder and distinguished 
scientist. Among other things, 
presenters reported AgroSalud 
accomplishments. “In the last 
fi ve years, we’ve increased QPM 
hybrid yields by 250 kilograms 
per hectare each year,” said 
Córdova, a Salvadoran native. 
“Because the parent lines were 
selected under stress conditions, 
these hybrids perform well in all 
sett ings.”

Ferguson, Pixley, and Córdova 
also met with CENTA director 
René Antonio Rivera Magaña 
to discuss ways of promoting 
adoption and marketing of Oro 
Blanco, as well as how farmers 
could access steady supplies of 
aff ordable, high-quality seed, 
and profi tably market their 
maize grain.

Studies have shown that QPM 
can improve human nutrition 
and health in populations that 
depend heavily on maize as food 
but, according to Atlin, farmers 
are interested fi rst and foremost 
in higher yields— something 
that Oro Blanco and AgroSalud 
products appear to off er.

For more information: 
Gary Atlin, maize breeder 
(g.atlin@cgiar.org)

New MAIZE and WHEAT Programs 

to fi ght hunger, poverty, and 

resource degradation

In collaboration with other CG centers 
involved in maize and wheat research, most 
prominently IITA and ICARDA, CIMMYT has 
developed new strategy documents MAIZE 
and WHEAT describing how the world’s 
maize and wheat research and development 
community needs to work together to help 
secure food security, provide maize and 
wheat at prices aff ordable to the poor, and do 
so in the face of rising demands and climate 
change, while protecting the environment.  

The documents off er a clear vision, a 
concerted strategy, and describe expanded 
and reformulated interactions with research 
and development partners worldwide to 
implement a results-oriented maize and 
wheat research agenda. 

For more information: www.cimmyt.org.
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CIMMYT financial overview
2008 and 2009 Financial statements
A summary of the 2007 combined statements of activities and changes in net assets and combined 
statements of fi nancial position for CIMMYT, Int., and CIMMYT, A.C., is set out in Table 1. Total revenues 
for 2008 amounted to USD 42.454 million and USD 50.334 in 2009.

Total net assets increased by USD 1.449 million in 2008, to USD 26.075 million (in 2007, USD 24.626 
million), and by USD 7.459 million in 2009, to USD 33.534. Unappropriated, unrestricted net assets 
increased to USD 11.084 million in 2008 and to USD 17.329 in 2009.

2008 and 2009 Funding overview
Total funding for 2008 was USD 42.454 (in 2007, USD 43.707 million) and USD 50.334 in 2009. This included 
other income of USD 1.861 million in 2008 (in 2007, USD 2.639 million) and of USD 1.569 in 2009. Grant 
income amounted to USD 40.593 million in 2008, comprising USD 9.972 million in unrestricted grants and 
USD 30.621 million in restricted grants (Table 2). For 2009, grant income amounted to USD 48.765 million, 
comprising USD 9.658 million in unrestricted grants and USD 39.107 million in restricted grants.
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Statements of activities, 2008 and 2007.

For the years ended December 31, 2008 and 2007      

(‘000 US dollars)

Revenues and gains 2008 2007

Grants / revenue  40,593   41,068 

Other revenues and gains 1,861   2,639 

 Total revenues and gains 42,454   43,707 

Expenses and losses

Program-related expenses 40,854   41,316 

Management and general expenses 6,096   6,717 

Other losses and expenses -     28 

Subtotal 46,950   48,061 

Indirect cost recovery (5,945)  (6,417)

 Total expenses and losses 41,005  41,644

NET SURPLUS 1,449  2,063 

Expenses by natural classifi cation

Personnel costs 17,490  19,668 

Supplies and services 18,850   10,452 

Collaborators / partnership costs 6,479   7,586 

Operational travel 2,090   2,172 

Depreciation 2,041   1,766

Total 41,005   41,644     

Table 1. Financial statements, 2008 and 2007. 

As of December 31, 2008 and 2007   

('000  US dollars)

A S S E T S  2008 2007

Current Assets  

Cash and cash equivalents  27,579  27,869 

Cash set aside due to Generation Challenge Program  3,817  2,165 

Accounts receivable:

  Donors - Net 3,594  4,208 

  CGIAR centers 251   8 

  Employees 71   81 

  Other  2,036  947

Inventory and supplies 879   654

Prepaid expenses   -     -   

  Total current assets 38,227  35,932

Non-Current Assets

Property and equipment, net 14,587   14,644 

   Total non-current assets 14,587   14,644 

   TOTAL ASSETS 52,814   50,576 

LIABILITIES AND NET ASSETS

Current Liabilities  

Current portion of labor obligation 773  719 

Accounts payable:  

  Donors 8,612   13,953 

  CGIAR centers 177   329 

  Employees 22   -   

  Generation Challenge Program  3,817   2,165 

  Other   5,542   1,676 

  Accruals and provisions   1,418   1,592 

   Total current liabilities   20,361   20,434 

Non-current liabilities

Labor obligation 6,219   5,379 

Accruals and provisions  159   137 

   Total non-current liabilities 6,378   5,516 

   Total liabilities 26,739   25,950 

Net Assets

Unrestricted:

 Designated 14,991   14,991 

 Undesignated 11,084   9,635 

   Total unrestricted net assets 26,075   24,626 

   TOTAL LIABILITIES AND NET ASSETS 52,814   50,576

2008



Table 2. CIMMYT sources of income from grants by country/entity, 2008 and 2009.
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For the years ended December 31, 2008 and 2007 

(‘000 US dollars)

Donors  2008 2007

Unrestricted 

Australia 663   566 

Canada  1,178   1,124

China  140   120

Denmark  776   686

France  139   109

Germany 598   442

India   122   112

Japan  794 -

Korea  50   50

Norway  486  -

Philippines 17   334

South Africa 220   9

Sweden   347   377

Switzerland  582   531

Thailand  10   10

United Kingdom 1,610   1,338

United States  -    3,301

World Bank  2,240   2,650

Subtotal - Unrestricted 9,972   11,759

Restricted  

Asian Development Bank (ADB) 177   305

Australia  -    -

 Australian Centre for International Agricultural Research 629   696

 Australian Centre for Plant Functional Genomics  5   10

 Molecular Plant Breeding CRC  55   84

 Grains Research and Development Corporation  718   816

African Agricultural Technology Foundation (AATF)  785 -

American Seed Trade Association 46  -

Association for Strengthening Agricultural Research in Eastern and Central Africa 64  -

BASF  27   30

Bill and Melinda Gates Foundation  9,117   7,126

Brazil  (3)  2

Canada  -     -

 Canadian International Development Agency  1,008   1,370

CGIAR    -      -

 Centro Internacional de Agricultura Tropical (CIAT)  -     10

 International Center for Agricultural Research in the Dry Areas (ICARDA) 197   (7)

  World Agroforestry Center (ICRAF)  46   8

 International Livestock Research Institute  (ILRI)  219   146

 Bioversity International (formerly IPGRI)  -    -

 International Water Management Institute (IWMI)  -     -

 International Institute of Tropical Agriculture (IITA)  536  -

 International Food Policy Research Institute (IFPRI)  16   43

 International Rice Research Institute (IRRI) 9  -

Challenge Programs -      -

 HarvestPlus  991   1,073

 Generation 993   1,782

 Water and Food  473   482

China  - -

Colombia  -     -

 FENALCE (Federación de cultivadores de Cereales y Leguminosas 163   255

European Commission 1,650   3,837

Food and Agriculture Organization (FAO) -     65

Germany  -     -

 Federal Ministry of Economic Cooperation and Development  960   756

 University of Bonn 22  -

The Global Crop Diversity Trust 112 -

Howard G. Buff ett Foundation 384  54

International Fund for Agricultural Development (IFAD) 548   695

Donors  2008 2007

Unrestricted

India   - -

 Indian Council of Agricultural Research 241   421 

Iran , Islamic Republic of  154   57 

Italy    -      - 

 ENEA  18   13 

 Societa Produttori S.p.A. 57   56 

Japan   -     -

 Economic Cooperation Bureau, Ministry of Foreign Aff airs  1,422   680 

 Japan International Research Center for Agricultural Sciences  471   120 

  Nippon Foundation 318   283 

Kazaksthan, Republic of  114   41 

Korea, Republic of  -     - 

 Rural Development Administration  80   141 

Mexico   -     -   

 CONABIO (Comision Nacional para el Conocimiento y Uso de la Biodiversidad) 39   21 

 CONACYT (Consejo Nacional de Ciencia y Tecnologia) 9   198 

 SAGARPA (Secretaria de Agricultura, Ganaderia, Desarrollo Rural y Pesca)  16   75 

 Fundacion Guanajuato Produce, A.C. -     23 

 Fundacion Sonora  165   121 

 ICAMEX  80   39 

 Instituto Nacional de Investigaciones Forestales, Agricolas y Pecuarias 47   51 

 Fundacion Produce de San Luis Potosi  4   4 

 Coordinadora Nacional de las Fundaciones Produce, A.C  157  -

OPEC Fund for International Development 50   50 

Other (Private-Sector Consortium) 1   219 

Peru   - 5

Pioneer Hi-Bred International 85   48 

Rockefeller Foundation  232   1,352 

Sasakawa Africa Association 39  -

Sehgal Foundation 148   88 

Semillas y agroproductos Monsanto, S.A. DE C.V.  47  - 

Spain   -     -

  Agrovegetal, S.A.  110   66 

 Ministerio de Agricultura, Pesca y Alimentación  302   556 

Sweden   -     -

 The Swedish Research Council  8  - 

Switzerland   -     - 

 Swiss Agency for Development and Cooperation 1,304   1,256 

Syngenta Foundation For Sustainable Agriculture 391   386 

Turkey, Republic of 349   244 

United Kingdom  -     - 

 Department for International Development -    120 

USA    -     - 

 Cornell University 1,573   85 

 United States Agency for International Development  1,691   1,743 

 United States Department of Agriculture 447   339 

 Washington State University  97   52 

World Bank  226   513 

Zimbabwe  -     -

 University of Zimbabwe  55   28 

Miscellaneous Research Grants 127   177

Subtotal  30,621   29,309 

Unbilled work in progress (4,338)

Subtotal - Restricted net of unbilled work in progress 30,621   29,309 

Total grants - Donors unrestricted and restricted  40,593  41,068 
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2009
Statements of Activities, 2009 and 2008.

For the years ended December 31, 2009 and 2008      

(‘000 US dollars)

Revenues and gains 2009 2008

Grants / revenue  48,765 40,593 

Other revenues and gains 1,569  1,861 

 Total revenues and gains 50,334  42,454 

Expenses and losses

Program-related expenses 45,063  40,854 

Management and general expenses 4,690  6,096 

Other losses and expenses 583 -   

Subtotal 50,336  46,950 

Indirect Cost Recovery (6,072) (5,945)

 Total expenses and losses 44,264  41,005

NET SURPLUS 6,070   1,449 

Expenses by natural classifi cation

Personnel costs 17,871   17,490 

Supplies and services 18,905 18,850 

Collaborators / partnership costs 8,120  6,479 

Operational travel 2,437  2,090 

Depreciation 3,003  2,041

Indirect cost recovery (6,072) (5,945)

Total 44,264   41,005     

Table 1. Financial Statements, 2009 and 2008. 

As of December 31, 2009 and 2008   

('000 US dollars)

A S S E T S  2009 2008

Current assets  

Cash and cash equivalents  47,902  27,579 

Cash set aside due to Generation Challenge Program  13,278  6,817 

Accounts receivable:

  Donors - Net 4,574   4,900 

  CGIAR centers 300  251 

  Employees 261   71 

  Other  1,633  2,036

Allowance for doubtful accounts (2,357) (968)

Inventory and supplies 386 879   

  Total current assets 65,977  41,565

Non-Current assets

Property and equipment, net 16,205  14,587 

   Total non-current assets 16,205  14,587  

   TOTAL ASSETS 82,182  56,152 

LIABILITIES AND NET ASSETS

Current liabilities  

Current portion of labor obligation 1,215   773 

Accounts payable:  

  Donors 16,605  8,612 

  CGIAR centers 1,545  177 

  Employees 25  22   

  Generation Challenge Program  13,278  6,817 

  Other   6,292  5,542 

  Accruals and provisions   2,541  1,418 

   Total current liabilities   41,501  23,361 

Non-current liabilities

Labor obligation 6,537  6,219 

Accruals and provisions  610  497 

   Total non-current liabilities 7,147  6,716  

   Total liabilities 48,648  30,077 

Net assets

Unrestricted:

 Designated 16,205  14,991 

 Undesignated 17,329  11,084 

   Total unrestricted net assets 33,534  26,075 

   TOTAL LIABILITIES AND NET ASSETS 82,182  56,152
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For the years ended December 31, 2009 and 2008 

(‘000 US dollars)

Donors  2009 2008

Unrestricted 

Australia 729  663 

Canada   991  1,178

China  120  140

Denmark  1,116  776

France  90  139

Germany 823  598

India   122 122

Japan  558 794

Korea  40  50

Norway  368 486

Philippines 18  17

South Africa 160 220

Sweden   348 347

Switzerland  907 582

Thailand  10   10

United Kingdom 1,508 1,610

United States  -    - 

World Bank  1,750 2,240

Subtotal - Unrestricted 9,658 9,972

 Restricted

African Agricultural Technology Foundation (AATF) 1,524 785

Agrovegetal, S.A. 90 110

AgroBio, Mexico 1 -

Asian Development Bank (ADB) - 177

Association for Strengthening Agricultural Research in Eastern and Central Africa 127 64

Australia

 Australian Centre for International Agricultural Research 709 629

 Grains Research and Development Corporation 878 718

Bill & Melinda Gates Foundation 8,493 9,117

Brazil   - (3)

Canada 

 Canadian International Development Agency 764 1,008

 Alberta Agriculture, Food and Rural Development 80  -

CGIAR

 Centro Internacional de Agricultura Tropical (CIAT) 516 -

 International Center for Agricultural Research in the Dry Areas (ICARDA) 165 197

  World Agroforestry Center (ICRAF) 3 46 

 International Crops Research Institute for Semi-arid Tropics (ICRISAT) 96 -

 International Food Policy Research Institute (IFPRI) 4 16

 International Institute of Tropical Agriculture (IITA) (36) 536

 International Livestock Research Institute  (ILRI) 58 219 

 Bioversity International (formerly IPGRI) 549 -

 International Rice Research Institute (IRRI) 1,764 9

Challenge Programs

 Generation 1,103 993

 HarvestPlus 1,016 991

 Water and Food  183 473 

 Sub-Saharan Africa 546 -  

Table 2. CIMMYT sources of income from grants by country/entity, 2009 and 2008.

Donors 2009 2008

Restricted

China 7 -

Colombia 304 163 

CRC Molecular Plant Breeding 25 55 

Cornell University 2,679 1,573

European Commission 377 1,650

Food and Agriculture Organization (FAO) 33 -

Germany 1,736 960

Global Crop Diversity Trust 157 112

Howard G. Buffett Foundation 446 384

India 290 241

International Fund for Agricultural Development (IFAD) 465 548

Iran , Islamic Republic of 136 154

Italy  - 18

Japan 

 Economic Cooperation Bureau, Ministry of Foreign Affairs 1,217 1,422

 Japan International Research Center for Agricultural Sciences 317 471

Kazakhstan, Republic of 207 114

Korea, Republic of 50 80

Mexico

 Comision Nacional para el Conocimiento y Uso de la Biodiversidad (CONABIO) - 39

 Consejo Nacional de Ciencia y Tecnologia (CONACYT) - 9

 Coordinadora Nacional de las Fundaciones Produce, A.C 123 157

 Fundacion Produce de San Luis Potosi - 4

 Instituto de Investigación y Capacitación Agropecuaria Acuícola y 

    Forestal del Estado de Mexico (ICAMEX) 52 80

 Instituto Nacional de Investigaciones Forestales, Agricolas y Pecuarias (INIFAP) 22 47

 Patronato para la Investigación y Experimentación Agrícola

    del Estado de Sonora 70 -

 Secretaria de Agricultura, Ganaderia, Desarrollo Rural y Pesca (SAGARPA) 1,080 16

 Fundacion Sonora 116 165

Nippon Foundation 300 318

OPEC Fund for International Development 36 50

Peru  20 -

Pioneer Hi-Bred International 147 85

Rockefeller Foundation 4 232

Sehgal Foundation 71 148

Spain 223 302

Switzerland 1,260 1,304

Syngenta Foundation For Sustainable Agriculture 689 391

Turkey, Republic of 71 349

United States of America 

 United States Agency for International Development 6,522 1,691

 United States Department of Agriculture 406 447

World Bank 253 226

Washington State University 195 97

Miscellaneous Research Grants 368 434

Subtotal 39,107 30,621

Total grants - Donors unrestricted and restricted 48,765 40,593



CIMMYT contact information
Mexico • (Headquarters) • CIMMYT, Apdo. Postal 6-641, 06600 Mexico, D.F., Mexico • Tel: +52(55) 5804-2004, 
• Fax: +52(55) 5804-7558 • Main contact: Dr. Thomas Lumpkin, Director General (t.lumpkin@cgiar.org)

Afghanistan • CIMMYT, P.O. Box 5291, Kabul, Afghanistan • Tels: +93 752 02 23 35 or 93 700 28 20 83 
• Main contact: Rajiv Sharma (rk.sharma@cgiar.org)

Bangladesh • CIMMYT, P.O. Box 6057, Gulshan, Dhaka 1212, Bangladesh • Offi  ce LAN Phone cum Fax: +880-2-
9896676 • Offi  ce location: Banani (Chairmanbari), House No. 9, Road No. 2/2, Dhaka 1213, Bangladesh 
• Main contacts: Anton Prokash Adhikari (a.prokash@cgiar.org) (Cell #+88-01713002338); Thakur Prasad Tiwari 
(t.tiwari@cgiar.org) (Cell # +88-01730426384)

China • CIMMYT, c/o Chinese Academy of Agricultural Sciences, No. 30 Baishquiao Road, Beijing 100081, P.R. China 
•  Tel/Fax: +86 (10) 821 08547 • Main contact: He Zhonghu (z.he@cgiar.org)

Colombia • CIMMYT, c/o CIAT, Apdo. Aéreo 67-13 Cali, Colombia • Tel: +57 (2) 4450 025 • Fax: +57 (2) 4450 025 
• Main contact: Luis Narro (l.narro@cgiar.org)

Ethiopia • CIMMYT, P.O. Box 5689, Addis Ababa, Ethiopia • Tels: +251 (11) 646 2324, +251 (11) 646 2326, +251 (11) 
646 2327 (dir) • Fax: +251 (11) 646 1252 / 646 4645 • Main contact: Straff ord Twumasi Afriyie (t.afriye@cgiar.org)

India • CIMMYT CG Block, National Agricultural Science Center (NASC), Complex DPS Marg, New Delhi, 110012, 
India • Tels: +91 (11) 6544 1938, +91 (11) 6544 1940, +91 (11) 2584 2940 • Fax: +91 (11) 2584 2938 
• Main contact: Raj Gupta (rajgupta@cgiar.org)

Iran • CIMMYT, Seed and Plant Improvement Institute (SPII) Campus • Mahdasht Ave., P.O. Box 1119 Karaj 31535  
• Islamic Republic of Iran • Tel.: +982 612 716 804 • Fax: +982 612 716 919. Main contact: Mohammad Reza Jalal 
Kamali (cimmyt-iran@cgiar.org)

Kazakhstan • CIMMYT, Offi  ce 7, House 34, Mikroregion 3, Astana, 010000, Kazakhstan • Tel/Fax: +7 (7172) 
343713 • Main contact: Muratbek Karabayev (m.karabayev@cgiar.org)

Kenya • CIMMYT, ICRAF House, United Nations Avenue, Gigiri PO Box 1041 Village Market-00621, Nairobi, Kenya, 
• Tel: +254 (20) 722 4600 • Fax: +254 (20) 722 4601 • Main contact: Wilfred Mwangi (w.mwangi@cgiar.org)

Nepal • CIMMYT, South Asia Regional Offi  ce, P.O. Box 5186, Singha Durbar Plaza Marg Bhadrakali, Kathmandu, 
Nepal • Tels: +977 (1) 4219 262/4219 639, 00977-98510 30647 • Fax: +977 (1) 4229 804 • Main contact: 
Guillermo Ortiz Ferrara (g.ortiz-ferrara@cgiar.org)

Pakistan • CIMMYT, National Agriculture Research Center (NARC) Park Road, HRI Building, Islamabad 44000, 
Pakistan, • Tels: +92 (51) 925 5524 • Main contact: Rick Ward (r.ward@cgiar.org)

Turkey • CIMMYT. P.K. 39 06511, Emek/Ankara, Turkey • Offi  ce location: Sehit Cem Ersever Caddesi 9/11 Tarla 
Bitkileri Arastirma Enstitusu 06170, Yenimahalle, Ankara, Turkey • Tels: +90 (312) 344 8777/327 1631/327 1657 
• Fax: +90 (312) 327 0798 • Main contact: Alexei Morgunov (a.morgounov@cgiar.org) or (cimmyt-turkey@cgiar.org)

Zimbabwe • CIMMYT, P.O. Box MP 163. Mount Pleasant, Harare, Zimbabwe • Tels: +263 (4) 301 807/334-181/334-
199/301-945 • Fax: +263 (4) 301 327/334 168 • Main contact: Mulugetta Mekuria (m.mekuria@cgiar.org)
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CIMMYT offi  ces worldwide

The International Maize and Wheat Improvement 
Center, known by its Spanish acronym, CIMMYT® 
(www.cimmyt.org), is a not-for-profi t research and 
training organization with partners in over 100 
countries. The center works to sustainably increase 
the productivity of maize and wheat systems 
and thus ensure global food security and reduce 
poverty. The center’s outputs and services include 
improved maize and wheat varieties and cropping 
systems, the conservation of maize and wheat 
genetic resources, and capacity building. CIMMYT 
belongs to and is funded by the Consultative Group 
on International Agricultural Research (CGIAR) 
(www.cgiar.org) and also receives support from 
national governments, foundations, development 
banks, and other public and private agencies. 
CIMMYT is particularly grateful for the generous, 
unrestricted funding that has kept the center strong 
and eff ective over many years.
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* Ex offi  cio position.

Trustees and principal staff 
(As of September 2009)

Management Committee
Thomas A. Lumpkin, Director General (t.lumpkin@cgiar.org)

Marianne Bänziger, Director, Global Maize Program; (m.banziger@cgiar.org)

Hans-Joachim Braun, Director, Global Wheat Program (h.j.braun@cgiar.org)

Jonathan Crouch, Director, Genetic Resource Program**

Scott S. Ferguson, Deputy Director General for Support Services 

 (s.ferguson@cgiar.org)

Rodomiro Ortiz, Director, Resource Mobilization

Bekele Shiferaw, Director, Socioeconomics Program (b.shiferaw@cgiar.org)

Patrick Wall, Director, Conservation Agriculture Program (p.wall@cgiar.org)

Peter J. Ninnes, Executive Offi  cer-Research**

Board of Trustees
Julio Antonio Berdegué (Mexico), Chair, Board of Trustees, and Chair of 

the Executive Committee; President, Centro Latinoamericano para el 

Desarrollo Rural, Chile.

Andrew Barr (Australia), Professor, University of Adelaide, Australia.

Usha Barwale Zehr (India/USA), Vice-Chair, Board of Trustees, Chair, 

IRRI-CIMMYT Committee, Joint Director, Research Deputy Director of 

Biotechnology, Maharashtra Hybrid Seeds Co. Ltd., India.

Sara Boettiger (USA), Chair, Program Committee; Director, Strategic Planning 

and Development-PIPRA, USA.

Pedro Brajcich Gallegos (Mexico), Vice-Chair, Board of Trustees, Director 

General, Agricultural Research, National Institute of Forestry, Agriculture, 

and Livestock Research (INIFAP-SAGARPA), Mexico.*

Salvador Fernández Rivera (Mexico), Coordinator for Research, Innovation 

and Partnerships, Agricultural Research, National Institute of Forestry, 

Agriculture, and Livestock Research (INIFAP), Mexico.

Mutsuo Iwamoto (Japan), Society of Techno-Innovation for Agriculture, z                          

Forestry and Fisheries, Japan.

Thomas Lumpkin (USA), Director General, CIMMYT.*

Tom McKay (Canada), Chair of the Audit, Finance and Administration 

Committee; Financial Management.

Lindiwe Majele Sibanda (Zimbabwe), Chief Executive Offi  cer and Head 

of Diplomatic Mission. Food, Agriculture and Natural Resources Policy 

Analysis Network (FANRPAN), South Africa.

Francisco Javier Mayorga Castañeda (Mexico), Ministry of Agriculture, 

Livestock, Rural Development, Fisheries, and Food (SAGARPA), Mexico.*

Matin Qaim (Germany), Department of Agricultural Economics and Rural 

Development, Georg-August-University of Goettingen, Germany.

Jin Xiaoming (China), Director General, Department of International 

Cooperation, Ministry of Science and Technology, China.

(As of September 2010) 

Management Committee
Thomas A. Lumpkin, Director General (t.lumpkin@cgiar.org)

Marianne Bänziger, Deputy Director General for Research and Partnerships 

(m.banziger@cgiar.org)

Hans-Joachim Braun, Director, Global Wheat Program (h.j.braun@cgiar.org)

Scott S. Ferguson, Deputy Director General for Support Services 

 (s.ferguson@cgiar.org)

Bekele Shiferaw, Director, Socioeconomics Program** (b.shiferaw@cgiar.org)

Patrick Wall, Director, Conservation Agriculture Program (p.wall@cgiar.org)

B.M. Prasanna, Director, Global Maize Program (b.m.prasanna@cgiar.org)

Board of Trustees
Julio Antonio Berdegué (Mexico), Chair, Board of Trustees, and Chair of 

the Executive Committee; President, Centro Latinoamericano para el 

Desarrollo Rural, Chile.

Andrew Barr (Australia), Professor, University of Adelaide, Australia.

Usha Barwale Zehr (India/USA), Vice-Chair, Board of Trustees, Chair, 

IRRI-CIMMYT Committee, Joint Director, Research Deputy Director of 

Biotechnology, Maharashtra Hybrid Seeds Co. Ltd., India.

Sara Boettiger (USA), Chair, Program Committee; Director, Strategic Planning 

and Development-PIPRA, USA.

Pedro Brajcich Gallegos (Mexico), Vice-Chair, Board of Trustees, Director 

General, Agricultural Research, National Institute of Forestry, Agriculture, 

and Livestock Research (INIFAP-SAGARPA), Mexico.*

Cornelis F. Broekhuijse (The Netherlands), Financial Management, USA.

Salvador Fernández Rivera (Mexico), Coordinator for Research, Innovation 

and Partnerships, Agricultural Research, National Institute of Forestry, 

Agriculture, and Livestock Research (INIFAP), Mexico.

Mutsuo Iwamoto (Japan), Society of Techno-Innovation for Agriculture, 

Forestry and Fisheries, Japan.

Thomas Lumpkin (USA), Director General, CIMMYT.*

Tom McKay (Canada), Chair of the Audit, Finance and Administration 

Committee; Financial Management.

Lindiwe Majele Sibanda (Zimbabwe), Chief Executive Offi  cer and Head 

of Diplomatic Mission. Food, Agriculture and Natural Resources Policy 

Analysis Network (FANRPAN), South Africa.

Francisco Javier Mayorga Castañeda (Mexico), Ministry of Agriculture, 

Livestock, Rural Development, Fisheries, and Food (SAGARPA), Mexico.*

Matin Qaim (Germany), Department of Agricultural Economics and Rural 

Development, Georg-August-University of Goettingen, Germany.

Jin Xiaoming (China), Director General, Department of International 

Cooperation, Ministry of Science and Technology, China. 
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