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REHABILITATING AGRICULTURAL PRODUCTION 

AND RESEARCH CAPACITY IN AFGHANISTAN 

I. EXECUTIVE SUMMARY 

The past century has not been kind to Afghanistan, 
nor to its people. Colonial interference, external 
and internal conflict, drought, famine, and inter
national isolation have devastated the infrastruc
ture and morale of a once prosperous nation. 
Not so long ago-at the end of the 1970s-the 
country was self-sufficient in food production 
and had a growing economy. But 30 years of 
struggle against political and natural threats have 
left Afghanistan badly crippled. Following the 
ouster of the Taliban, massive international aid is 
beginning to flow into the country, providing 
food and other relief to the millions of Afghans 
who have lost their livelihoods and been displaced 
from their homes. This five-year project proposes 
something different, and considerably more 
ambitious: to restore 

capability so that over the long term, it can 
generate tailored solutions that precisely meet 
Afghan farmers' requirements. This project will 
launch such a research program, rebuild five 
agricultural experiment stations so that there are 
sites to work from, and train hundreds of Afghan 
professionals so that the human resources are 
fully prepared to take over research at the end of 
five years. 

Among the tangible outputs of the project are the 
following: 

• Improved varieties of the five target crops, that 
offer at least 10-25% higher yields than tradi
tional Afghan varieties. These improved 
varieties will perform well under low rainfall 
conditions, and will be resistant to the main 
plant diseases common in Afghan environments. 

The combination of 
Afghan agriculture to its 
previous self-sufficiency, 
and to rebuild its national 
capacity to generate 
agricuitural technologies 
that address the unique 
needs of the country
Afghans helping Afghans 
for Afghanistan. 

The project's ambitious goals: to 
restore Afghan agriculture to self

sufficiency, and to rebuild national 
capacity to generate agricultural 
technologies-Afghans helping 

Afghans for Afghanistan. 

higher yields and disease 
resistance makes for 
increased production and 
greater yield stability, 
even under difficult 
farming conditions. 

• New crop management 

The project will focus on improving the quality 
of livestock (cattle, sheep, goats, and poultry) 
and the country's ability to produce five of its 
most important foods: wheat (the #1 staple food 
in Afghanistan), rice, maize, potatoes, and chick
peas. Drawing on their global experience, project 
institutions will begin by providing Afghan 
farmers with the best technologies currently 
available that are adapted to local circumstances 
(e.g., seeds and recommendations for sustainable 
farming practices and animal husbandry). While 
this should immediately help farm families 
become more productive and give urban families 
greater access to cheaper food, it is still not 
enough. What the country needs is its own 
research, technology development, and extension 

practices that will help 
farmers increase food production and take 
better care of their soil and water resources. 
These productivity-enhancing, resource
conserving practices include the use of 
integrated pest management, minimum tillage, 
"green manures" (plants that put nutrients 
back into the soil and help hold water), and 
bed planting systems. The last technology 
alone has been shown to reduce water 
consumption by at least 30% without affecting 
plant yields. This translates directly into lower 
costs-and therefore, higher income-for 
farmers. 

• Interventions to improve animal health, 
including recommendations for bettering 
animal nutrition and the provision of a 
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regionally-based "barefoot doctor" approach 
to treating animal diseases. Since women in 
Afghanistan are often responsible for dairy 
production and small-scale livestock 
production, this project component should 
benefit them significantly. 

• Improved marketing systems that will 
guarantee farmers access to improved seeds 
and agricultural inputs, and provide the 
opportunity to sell surplus farm production 
(crops, dairy products, meat and animal pelts). 

• Taken together, these measures represent 
increased food production and food security 
for Afghans in both rural and urban areas, 
increased income for Afghan farm families, 
and a more sustainable future for Afghanistan. 

The project will generate at least 
US$44 million per year in added 

production of wheat and rice alone
more benefits in one year than the 
total value of the five year project. 

At the end of five years-political stability permit
ting-it is expected that the project will have 
reached at least half of Afghanistan's farmers with 
improved crop varieties tailored to local needs, 
and the other technologies and services described 
above. Given the many unknowns facing the 
project today, it is difficult to estimate the overall 
potential impact of the project. However, a 
conservative estimate of the added value from 
increased wheat and rice production alone is on 
the order of US$44 million per year. In other 
words, by the end of the project period, one year's 
worth of increased production will exceed the 
total cost of the project. 

What makes us think we can accomplish this 
ambitious task? The project will draw on the 
capacities of five global agencies with long track 
records in generating high-impact solutions for 
the world's resource-poor farmers. Two of the 
partner institutions-the International Maize and 
Wheat Improvement Center (CIMMYT, the lead 
project Center) and the International Rice Research 
Institute-were the creators and promoters of the 

improved wheat and rice varieties that brought 
about the "green revolution" in South Asia in the 
late 1960s and 1970s, which Afghanistan 
benefited from as well. These two research 
centers will work with the International Potato 
Center, the International Crops Research Institute 
for the Semi-Arid Tropics, and the Food and 
Agriculture Organization, to deliver the project 
services described above and in the document 
that follows. More importantly, the project will 
work extensively with the Afghan Ministry of 
Agriculture and its research and extension 
services, as well as with local groups including 
farmers' organizations and non-governmental 
organizations (NGOs) involved in agricultural 
relief and reconstruction. Collaboration with 
these on-the-ground, village level groups will 
allow the project to deliver its products and 
services to their ultimate destination, 
Afghanistan's farmers. 

The total cost of the five-year project is US$37.5 
million. 

II. OVERVIEW AND PROJECT 

RATIONALE 

A. HISTORICAL AND CURRENT STATUS 

OF THE AFGHAN AGRICULTURAL 

SECTOR 

As Afghanistan emerges from years of conflict 
and international isolation, much of its human 
resources, basic infrastructure, and economic 
production systems have been severely damaged 
or destroyed. This has contributed to a collapse 
of the Afghan economy, and the impoverishment 
of a once vibrant culture. It has recently been 
estimated that one-third of the country has 
suffered infrastructural damage. Farmers and 
small business owners have been forced to 
abandon their homes to seek refuge in often 
inhospitable camps in neighboring countries. On 
top of the damage due to conflict are the ruinous 
effects of a three-year drought-a frequent 
natural phenomenon in the region. Now, 
Afghanistan's food producing capabilities have 
been drastically diminished, deeply affecting 
rural and urban food supply and nutrition. Just 
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as importantly, crucial seed stocks of staple crops 
such as wheat, rice, maize, and potatoes have 
been badly depleted. 

The current downturn of agriculture in Afghani
stan began in 1979, with the invasion by the 
Soviet Union. Before then, more than 80% of the 
population lived in rural areas and depended 
directly or indirectly on agriculture. At that time, 
the Afghan farm sector contributed 53% of the 
gross domestic product, provided employment 
for 66% of the population, produced enough to 
cover the country's food needs, and even 
exported some farm products. This historical 
snapshot proves what the Afghan agricultural 
sector is capable of, and provides a benchmark of 
agricultural production and productivity that 
this current project will strive to achieve. 

During the Soviet conflict (1979-1989), Afghani
stan's agricultural infrastructure and production 
capacity were badly damaged. Ten years of war 
caused agricultural production to fall to an 
estimated 45% of 1978 levels, with crop yields 
declining to about 50% of pre-war levels. 
Although the war with the Soviet Union ended 
in 1989, agricultural and economic recovery was 
subsequently held back by internal instability 
and continued international isolation. 

To make matters worse in the already precarious 
agricultural sector, severe drought struck parts or 
all of the country in 1999, 2000, and 2001. Over 
centuries of farming under very dry conditions, 
Afghan farmers developed (and became world 

Afghan farmers manually prepare their 
parched soils for planting. (JCRISAT photo) 

renowned for) innovative, non-mechanical 
irrigation techniques. Nevertheless, the recent 
drought lay waste rainfed production and 
substantially reduced irrigated agriculture (about 
half of irrigated farmlands had already gone out 
of production due to the dilapidated state of 
irrigation systems). Grain production (especially 
of wheat, the main food crop) fell by more than 
half in the latter two years. Production of cereal 
crops in rainfed areas (wheat and barley) was 
almost wiped out, except in a few scattered 
locations. The prolonged drought had also dealt 
a serious blow to livestock raising, with 
catastrophic consequences for the livelihoods of 
the Kuchi (nomads) and other livestock-holding 
farmers. 

Dwindling numbers of livestock, the decline in 
production of cash crops (onions, potatoes, 
almonds, etc.), and lack of job opportunities in 
rural areas left many farmers without viable 
alternatives for earning a living. Most people 
were forced to sell personal assets, and with the 
eventual loss of virtually all their purchasing 
power, they were unable to buy food on the 
market. The inevitable outcome of this spiraling 
decline was that millions of Afghans faced 
starvation, which contributed to the steady rise in 
the ranks of refugees and internally displaced 
persons. It is estimated that there are now around 
5 million displaced persons within and outside the 
borders of Afghanistan. The earthquake in March 
2002 in the northeastern part of the country only 
adds to the scope of the challenge. 

B. PUTTING THE AGRICULTURAL SYSTEM 

TOGETHER AGAIN 

Direct assistance to the Afghan people has 
already begun. Large-scale mobilization and 
distribution of food and other relief assistance 
are required to avert the threat of more 
starvation throughout the country. But beyond 
immediate relief efforts, effective assistance has 
to target more permanent, sustainable goals such 
as the rebuilding of national capacity for 
agricultural research, technology development, 
and extension. The ultimate goal for the 
agricultural sector should be for farmers to once 
again produce enough food to meet their own 
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and the country's basic needs, and for a national 
agricultural R&D system (both human resources 
and physical infrastructure) to be restored to 
allow Afghan-developed technologies to help 
Afghan farmers. 

In the project envisioned here, the International 
Maize and Wheat Improvement Center 
(CIMMYT) and several other global agricultural 
research centers (the Food and Agriculture 
Organization [FAO] and members of the Future 
Harvest consortium of international agricultural 
research institutions)! will collaborate with the 
Afghan Ministry of Agriculture to bring effective 
help to the country's agricultural sector. This 
project will begin by providing urgent supplies 
such as livestock and seed of well-adapted crop 
varieties, as well as recommendations for 
improved crop management and animal 
husbandry practices. The project will go on from 
there to help reconstruct agricultural production 

systems throughout the country, and restore the 
national capacity to conduct agricultural research 
and extend new technologies to farmers. 2 

Among the indigenous crops included in this 
project is, first and foremost, wheat, since it is by 
far the #1 food crop in Afghanistan (see Table 1 
below). Also targeted are rice (second in 
importance), as well as maize, potatoes, chickpea, 
and livestock. FAO's Animal Production and 

1 See Appendix I for a description of the Future Harvest 
consortium of international agricultural research centers, 
as well as descriptions of the specific institutions that 
will collaborate on this project. 
2 It should be noted that this project assumes that the 
war-inflicted damage to the country's basic infrastructure 
(e.g., the formal irrigation systems and the roads) will be 
repaired by other entities working in the region (with 
which CIMMYT will collaborate), thus clearing the way 
for the resumption of normal farming activities. 

Table 1. Afghan production and consumption trends for wheat, maize, rice and potatoes, 1970-99 

I Average ! Average ! Average j Average j Average j Average j 
1970-74 ! 1975-79 ! 1980-84 ! 1985-89 i 1990-95 ! 1995-99 l 1999 

l_~j___!_~ 
0.5% j __!!:_5~_ 

235 
·------···-···-·--

16.8 
--···-··-·-· 

10.0 

Source: FAO agristats database (http://apps.fao.orif}. Data on chickpea production and consumption not available. 
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Health Division will work to restore national 
livestock production (cattle, sheep, goats, and 
poultry). The project crops are covered in the 
mandates of the four participating Future 
Harvest centers, as follows: 

• CIMMYT for wheat and maize, 
• the International Rice Research Institute (IRRI) 

for rice, 
• the International Potato Center (CIP) for 

potatoes, 
• the International Crops Research Institute for 

the Semi-Arid Tropics (ICRISAT) for chickpea. 

These five global institutions are well-positioned 
to offer relevant technologies to Afghanistan, 
either because they already have a track record of 
have working directly in the country, or are 
working in neighboring area under conditions 
very similar to those in Afghanistan. 

III. PROJECT GOALS 

CIMMYT will be the coordinating center for this 
project, with commodity-specific subprojects 
implemented by the respective centers with 
expertise in each are. All subprojects will work 
towards three overarching goals: 

1. To deliver superior crop varieties and recom
mendations on crop management or animal 
husbandry practices to Afghanistan's 
farmers. This will be done in partnership with 
networks of organizations working at the 
village level. Local organizations will provide 
information on the conditions and needs of 
each region within the country, and the project 
will recommend and provide technologies that 
best suit local needs (e.g., the most appropriate 
crop varieties and livestock breeds) and will 
deliver these to farmers via the networks. 

2. To conduct crop and livestock research, so 
that Afghan farmers can access not only "off
the-shelf" introduced technologies, but also 
new, locally developed solutions that are 
tailored specifically to unique needs. Given 
the current reduced local agricultural research 
capacity, achieving this goal will involve 
setting up and conducting different types of 
research experiments (on-farm, farmer-

participatory, breeding, agronomy, etc.) to 
identify and improve upon existing technolo
gies. Establishing experiment stations in 
strategically located sites is also essential to 
achieving this goal (see Subproject #1). 

3. To build up the capacity of the national 
agricultural research system to conduct 
research in different crops and disciplines 
through training of local researchers. The aim 
here is for the country to be largely self-sus
taining in its research capability within five to 
ten years; outside help will merely supplement 
local resources. 

PRINCIPLES GUIDING PROJECT 

IMPLEMENTATION 

Even today, the situation in Afghanistan is some
what unstable, and there is much we don't know 
about on-the-ground challenges throughout the 
country. Therefore, this project proposal should 
be considered a working draft, to be modified as 
more detailed discussions are held with local 
authorities and representatives of NGOs working 
in agricultural relief and reconstruction in the 
country. 

However, we can state several guiding principles 
that will underpin the project approach, which 
will guarantee not only that we reach our goals, 
but that we go about reaching them in the right 
way. These principles are based on a philosophy 
that is shared by all the project institutions, based 
on our decades of worldwide operations. The 
principles below have helped us earn the trust of 
developing world collaborators in the public, 
private, and nonprofit domains, based on our 
reputations for a pragmatic-results orientation, 
commitment to service, and even-handedness in 
our partnerships. The project's guiding princi
ples can be expressed as follows: 

• The project's number one goal will be to streng
then local resources (human, institutional, 
physical, etc.) for the benefit of Afghanistan 
("Afghanistan for Afghans"); project partner 
institutions will recede into a background 
support role once our immediate job is 
completed. 
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• The project will work to preserve and streng
then local knowledge and technologies in its 
work with plant and animal genetic resources 
and farming practices; 

• The project will at all times be mindful of the 
multiple dimensions of sustainability, i.e., 
genetic diversity in farmers' fields that ensures 
long-term sustainability; environmental sustain
ability (especially the judicious management of 
soil and water resources); and institutional 
sustainability (ensuring the conditions for the 
Afghanistan national program to become self
supporting in the medium and long run). 

• All project planning, research, and technology 
development and dissemination will occur in 
the context of networks (including the 
Afghanistan Ministry of Agriculture, the 
national agricultural research and extension 
system, other Future Harvest centers, NGOs, 
universities, the private sector, etc.), taking 
advantage of the comparative advantages and 
skills of the different institutions working in 
the agricultural sector in Afghanistan; 

• As in all our efforts worldwide, the project 
institutions will act as apolitical, autonomous 
organizations that work with all nations 
around the globe, accessing the best technolo
gies and knowledge the world has to offer and 
putting them at the service of Afghanistan's 
farmers. 

IV. PROJECT ACTIVITIES 

The first step of the project must be to lay the 
groundwork to enable research planning and 
coordination. Finding and hiring the right people 
to fill lead roles in the project will be the first 
priority. Even while that task is underway, 
subproject coordinators and representatives of 
organizations working at the village level will 
collaborate to develop specific action plans for 
the five-year project period. A planning and 
coordination meeting will be held within the first 
few months of project start-up with representa
tives of the participating Future Harvest centers 
and other potential partners (NGOs, local 
farmers' organizations, universities, etc.). From 
the beginning and over the entire life of the 

project, the central coordinating unit will foster 
interaction among all the subprojects to ensure 
that farm-level solutions are being pursued from 
a whole-systems perspective, rather than on a 
commodity-by-commodity basis. 

The following general activities will be carried 
out under the project. For specific subproject 
activities, please see Appendix II. 

1. Needs assessment/data gathering. Informa
tion gathering is fundamental to focusing 
project activities correctly. In many cases, 
studies may already be available from other 
entities working in the country; if so, we will 
base our work on their findings. If not, quick 
surveys will be undertaken in conjunction with 
Afghan collaborators to diagnose the status of 
the agricultural production system. Based on 
those results, a more detailed work plan 
describing the perceived needs and available 
resources in each region/ commodity and the 
corresponding activities will be formulated for 
each subproject. 

2. Immediate technology recommendations 
(crops and livestock). In the early phases of 
the project, each subproject will collaborate 
with seed and livestock species procurement 
and distribution efforts already taking place in 
the region. The focus will be on identifying 
and providing livestock breeds and seed of 
crop varieties that are well adapted to condi
tions in different parts of Afghanistan. Each 
subproject will provide local organizations 
with expert advice and the best available 
technologies in their respective commodity. 

3. Recommendations for improved farming 
practices. Soil erosion and poor water manage
ment were widespread problems that only 
worsened during the years of conflict and the 
subsequent abandonment of farms. Poor 
agronomic practices and unimproved crop 
varieties hampered farmers' ability to cope 
with low and irregular rainfall. The project 
will offer new crop management practices that 
promote soil conservation and improve water 
use efficiency under both rainfed and irrigated 
conditions, so that farmers can begin to restore 
the quality of the natural resources that agricul-
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• Improved production stability and thus lower 
risk for producers 

• Improved soil and water management 
practices, leading to more sustainable use of 
critical natural resources 

• An enhanced national research and 
technology delivery system that is 
sustainable, integrated, and involves an 
effective network of research organizations 
and relevant groups at state and local levels. 

Specific outputs of the project will include: 

1. Improved varieties of the five target crops, that 
offer at least 10-25% higher yields than tradi
tional Afghan varieties. These improved 
varieties will perform well under low rainfall 
conditions, and will be resistant to the main 
plant diseases common in Afghan environments. 
The combination of higher yields and disease 
resistance makes for increased production and 
greater yield stability, even under difficult 
farming conditions. 

2. New crop management practices that will help 
farmers increase food production and take 
better care of their soil and water resources. 
These productivity-enhancing, resource-con
serving practices include the use of integrated 
pest management, minimum tillage, "green 
manures" (plants that put nutrients back into 
the soil and help hold water), and bed planting 
systems. The last technology alone has been 

The main goal of the project will be to restore Afghan 
farms-such as this one-to their historic levels of_ 
fertilitv and productivitv. (ICRISAT photo) 

shown to reduce water consumption by a 
minimum of 30% without affecting plant 
yields. This translates directly into lower 
costs-and therefore, higher income-for 
farmers. 

3. Interventions to improve animal health, 
including recommendations for improving 
animal nutrition and the provision of a 
regionally-based "barefoot doctor" approach 
to treating animal diseases. Since women in 
Afghanistan are often responsible for dairy 
production and small-scale livestock produc
tion, this project component should benefit 
them significantly. 

4. Improved marketing systems that will 
guarantee farmers access to improved seeds 
and agricultural inputs, and provide the 
opportunity to sell surplus farm production 
(crops, dairy products, meat and animal pelts). 

5. Five experiment stations fully equipped and 
operational, and ready to turn over to the 
Afghan national agricultural research service. 

6. Training provided to at least 200 Afghan agri
cultural professionals and representatives of 
local associations, farmers' groups, and 
nongovernmental associations. In addition, 
several thousand farmers will have partici
pated in agricultural demonstration days 
aimed at acquainting them with the new 
technologies emerging from the project. 

At the end of five years-political stability permit
ting-it is expected that the project will have 
reached at least half of Afghanistan's farmers with 
improved crop varieties tailored to local needs, and 
the other technologies and services described 
above. Given the many unknowns facing the 
project today, it is difficult to estimate the overall 
potential impact of the project. However, a conser
vative estimate of the added value from increased 
wheat and rice production alone is on the order of 
US$44 million per year. In other words, by the end 
of the project period, one year's worth of increased 
production will exceed the total cost of the project. 

-----··--·---········--·--·-.. ·----··-----·--· .. ··------·--··-·-------···---·-·--------------
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VI. RESOURCES REQUIRED 

The resources required to execute this project fall 
into three main categories: human resources 
(international and local project staff), operating 
expenses for the subprojects and for project 
counterparts in the national agricultural research 
and extension service, and capital investments 
for the project and to rebuild the five experiment 
stations. 

Human resources: The project will employ the 
equivalent of 10 full-time Ph.D. level interna
tional scientists to lead the project's overall 
research and technology development work. 
(Some of these are half-time appointments and/ or 
consultancies spread over the life of the project.) 
These scientists will be assisted by approximately 
26 Afghan professionals (B.Sc. degree level or 
higher), who will be responsible for much of the 
day-to-day work of the project. In addition, the 
project will employ approximately 32 support 

staff in roles such as computer support, project 
accounting, bilingual secretaries, and drivers. 

Operating expenses: includes all costs for 
conducting field and laboratory research, local 
and international travel, provision of training 
courses, etc. 

Capital expenses: For the project per se, capital 
acquisitions consist mainly of vehicles, computer 
hardware, and office furnishings. The largest 
capital expenditures are related to equipping the 
five experiment stations that will be rebuilt 
under the project. Each experiment station will 
require a capital budget of approximately $1.1 
million dollars, which covers the cost of land 
preparation, installation of appropriate irrigation 
facilities, refurbishing buildings, and purchasing 
agricultural machinery such as tractors, plows, 
seed-processing equipment, lab equipment, etc. 

A summary budget showing estimated expenses 
by subproject or activity follows. 

Table 2. Summary project budget, "Rehabilitating Afghan agriculture and research 
capacity" (US$000) 

SUBPROJECT OR ACTIVITY Yearl Year2 Year3 Year4 Years Total 

Project coordination staff & operations 1,687 1,795 1,893 1,945 2,144 9,463 

Wheat subproject staff & operations 578 572 560 513 529 2,751 

Maize subproject staff & operations 233 236 214 171 150 1,004 

Rice subproject staff & operations 28~ 300 332 344 358 1,623 

Potato subproject staff & operations 243 252 260 268 287 1,312 

Chickpea subproject staff & operations 188 197 217 213 261 1,076 

Livestock subproject staff & operations 1,238 1,510 1,529 1,548 1,568 7,392 

Training of Afghan agricultural professionals 164 357 397 388 245 1,551 

Capital (direct project-related acquisitions) 802 65 37 40 62 1,006 

NARS operations & capital 3,580 160 1,460 1,646 540 7,386 

Project sub total $9,002 $5,443 $6,898 $7,077 $6,143 $34,564 

Contingencies (10% of direct costs) 813 446 588 606 509 2,962 

PROJECT GRAND TOTAL $9,814 $5,889 $7,486 $7,683 $6,652 $37,525 
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APPENDIX I. 

Background on the Project Institutions 

• The Future Harvest Centers of the Consultative Group on 
International Agricultural Research (CGIAR) 

• International Maize and Wheat Improvement Center 
(CIMMYT) 

• International Rice Research Institute (IRRI) 

• International Potato Center (CIP) 

• International Crops Research Institute for the Semi-Arid 
Tropics (I CRIS AT) 

• Food and Agriculture Organization (F AO - Animal 
Production and Health Division) 





The Future Harvest Centers of the Consultative Group on 
International Agricultural Research (CGIAR) 

Mission: To contribute to food security and 
poverty eradication in developing countries 
through research, partnerships, capacity build
ing, and policy support, promoting su tainable 
agricultural development based on the environ
mentally sound management of natural resources. 

The CGIAR "Family" 

Created in 1971, the Consulta tive Group on 
International Agricultura l Re earch (CGIAR) is 
an association of public and private members 
supporting a system of 16 Future Harvest 
Centers that work in more than 100 countries to 
mobilize cutting-edge science to reduce hunger 
and poverty, improve human nutrition and 
health, and protect the environment. (The terms 
"CGIAR" and "Future Harvest Centers" are used 
interchangeably in thi document.) 

While agricu lture i the cornerstone of develop
ment in poor countries, where more than 70% of 
people depend on the land for their livelihood, 
agricultural growth must be achieved through 
methods that preserve the productivity of natural 
resources. Research is one key means by which 
the world 's knowledge of agriculture is increased 
and improved. 

The research agenda of the Future Harvest 
Centers focuses on both strategic and applied 
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research. This agenda includes the entire range of 
problems affecting agricultural productivity and 
Jinks these problems to broader concerns about 
poverty reduction, sustainable management of 
natural re ources, protection of biodiversity, and 
rural development. 

More than 8,500 scientists and scientific staff in 
the 16 Future Harvest Centers cond uct research 
to improve the prod uctivity of tropical agricul
ure. This research focuses on higher-yielding 
food crops and more productive livestock, fish, 
and trees; improved farming systems that are 
environmentally benign; better policies; and 
enhanced scientific capacities in developing 
countries. The knowledge generated by the 16 
Centers-and the public and private organi
zations that work with th CGIAR as partner , 
research associates, and ad vi or - pays handsome 
dividends for poor farmers in terms of increased 
output, greater incomes, and ounder utilization 
of resources. AIL benefits of CGIAR re earch are 
kept within the public domain, freely available to 
everyone. These benefits range from developing 
crops suited to local conditions, to better farming · 
systems that reduce agriculture's impact on 
natural resources, to tackling some of the larger 
global challenges, such as climate change. 

Advocating science-based approaches to solving 
some of the world's most pressing develop
ment problems is at the heart of the CGIAR's 
mission. The CGIAR supports international 
development goals, including those laid 
out in the Convention to Combat Desertifi
cation, the Convention on Biological Diver-
ity, the International Undertaking on Plant 

Genetic Resources, and the United Nations 
Framework Convention on Climate Change. 

The Future Harvest Centers focus their 
work in five major research areas: 

Increasing Productivity 

The CGIAR strives to make developing 
country agriculture more productive 
through genetic improvements in plants, 
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livestock, fish, and trees, and through better man
agement practices. One important feature of the 
CGIAR's productivity research is its focus on 
building into plants greater resistance to insects 
and diseases that adversely affect productivity 
and the stability of production in the tropics. 
While protecting farmers from losses, these 
improved plants protect the environment because 
they require little, if any, chemical inputs. 

Protecting the Environment 
Conserving natural resources, especially soil and 
water, and reducing the impact of agriculture on 
the surrounding environment, is an essential, 
and growing, part of the CGIAR's efforts. The 
CGIAR plays a leading role in developing new 
research methods to identify long-term trends in 
major agricultural environments, and in develop
ing solutions to pressing environmental problems. 

Saving Biodiversity 
The Future Harvest Centers hold the world's 
largest ex situ collections of plant genetic 
resources in trust for the world community. They 
contain over 500,000 accessions of more than 
3,000 crop, forage, and agroforestry species. The 

collection includes farmers' varieties and 
improved varieties and, in substantial measure, 
the wild species from which those varieties are 
descended. 

Improving Policies 
Agricultural producers are heavily influenced by 
public policy. The CGIAR's policy research aims 
to help streamline and improve policies that 
strongly influence the spread of new 
technologies and the management and use of 
natural resources. 

Strengthening National Research 
The CGIAR is committed to strengthening 
national agricultural research in developing 
countries through side-by-side working 
relationships with colleagues in national 
programs, enhancing skills in research 
administration and management, and formal 
training programs for research staff. 

For more information about the CGIAR and the 
specific Future Harvest Centers, see: 
http://www.cgiar.org. 

The 16 Future Harvest Centers and their headquarters locations are listed below (see also map, previous 
page). Centers highlighted in bold are participants in the proposed Afghanistan project; more detailed 
information on these institutions follows in this Appendix. 

• The Center for International Forestry Research (CIFOR), Bogor, Indonesia 
• The International Center for Agricultural Research in the Dry Areas (!CARDA), Aleppo, Syria 

• The International Center for Living Aquatic Resources (ICLARM), Penang, Malaysia 

• The International Center for Research on Agro-Forestry (ICRAF), Nairobi, Kenya 

• The International Center for Tropical Agriculture (CIAT), Cali, Colombia 

• The International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), Hyderabad, India 
• The International Food Policy Research Center (IFPRI), Washington, D.C., USA 

• The International Institute for Tropical Agriculture (UTA), Ibadan, Nigeria 

• The International Livestock Research Institute (ILRI), Nairobi, Kenya 

• The International Maize and Wheat Improvement Center (CIMMYT), Mexico City, Mexico 

• The International Plant Genetic Resources Institute (IPGRI), Rome, Italy 

• The International Potato Center (CIP), Lima, Peru 
• The International Rice Research Institute (IRR!), Manila, The Philippines 

• The International Service for National Agricultural Research (ISNAR), The Hague, Netherlands 

• The International Water Management Institute (IWMI), Colombo, Sri Lanka 

• The West African Rice Development Association (WARDA), Bouake, Cote d'Ivoire 
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The International Maize and Wheat Improvement Center (CIMMYT): 
Wheat and maize impact worldwide and in South and Central Asia 

The International Maize and Wheat Improvement 
Center (CIMMYT) is a nonprofit agricultural 
research and training center dedicated to helping 
the poor in low-income countries. We help 
alleviate poverty by increasing the profitability, 
productivity, and sustainability of maize and 
wheat farming systems. CIMMYT is committed 
to meeting this goal through strengthening 
human resources, working in partnership with a 
diverse cadre of partners, and protecting the 
endangered natural resources that are the very 
basis of these farming systems. 

Our work concentrates on maize and wheat, two 
crops vitally important to food security. These 
crops provide about one-fourth of the total food 
calories consumed in low-income countries, are 
critical staples for poor people, rural and urban, 
and are an important source of income for poor 
farmers and small entrepreneurs. Our researchers 
work with colleagues in national agricultural 
research programs, university, and other centers 
of excellence around the world; in the donor com
munity; and in nongovernmental organizations. 

The global importance of maize and wheat was 
recognize~_by the Rockefeller and Ford Founda
tions in the mid-1960s when CIMMYT was 
founded. Success in developing high-yielding 
wheat varieties enabled a quick response to 
looming disasters in the Asian Subcontinent, 
where widespread malnutrition and starvation 
threatened millions of people. The resulting 
Green Revolution earned the 1970 Nobel Peace 
Prize for Dr. Norman Borlaug, an early leader in 
CIMMYT's wheat research. 

Wheat and maize (com) are two of the three most 
important basic food crops. By accelerating the 
development of enhanced maize and wheat 
production technologies, CIMMYT works to 
increase food security, protect natural resources, 
and alleviate poverty. Our improved varieties 
are more efficient in using water, soil nutrients, 
and radiation and have robust, built-in resistance 
to a range of pests, diseases, and environmental 
problems, making them extremely useful to low • 

• 

income farmers. Crop husbandry technologies 
developed and fostered by CIMMYT have 
enabled farmers to cultivate maize and wheat in 
far more efficient and sustainable ways. 

By 2020, the demand for wheat and maize will be 
40% greater than it is today, partly as a result of 
the upward spiraling world population, and 
partly due to increased urbanization. In response 
to this challenge, CIMMYT is implementing a 
two-pronged strategy: to boost the crop's intrinsic 
yield capacity and to develop crop production 
systems that unleash the new varieties' higher 
yield potential and reduce the impact of agricul
ture on the environment. This proven, combined 
strategy, has resulted in annual production 
increases of at least 2% for the past three decades. 
These rates will need to be sustained to meet the 
anticipated global demands. 

CIMMYT has made an impressive impact in 
developing and delivering improved maize and 
wheat technologies to the Developing World. 

• CIMMYT-related wheat varieties are now 
planted on more than 64 million hectares in 
low-income countries, representing more than 
80% of the area planted to modem wheat 
varieties in those countries. 

• Nearly half of the area planted to modem maize 
varieties in non-temperate environments of 
developing countries (21 million hectares) is 
planted to CIMMYT-related varieties. 

• Our maize and wheat varieties account for well 
over US$ 3 billion (in 1990 dollars) in extra grain 
production each year around the developing 
world. 

• Of that, CIMMYT-related bread wheats produce 
an extra 11 million tons of grain each year, worth 
nearly US$2.0 billion (in 1990 dollars) to devel
oping country wheat producers and consumers. 

• Between 1987and1998, CIMMYT delivered 
nearly 40,000 shipments of wheat seed, and 
more than 20,000 shipments of maize seed to 
researchers worldwide . 
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• More than 9,000 researchers from around the 
world have benefited from CIMMYT's training 
efforts. CIMMYT alumni now lead major 
breeding programs, public and private, 
throughout the world. 

• Our information products and research net
works improve the efficiency of researchers in 
more than 100 countries. 

CIMMYT has had long-standing collaborative 
partnerships with the countries of West and 
Central and South Asia, including Afghanistan. 
Through externally assisted NGOs, Afghanistan 
has grown and tested our international variety 
nurseries for many years. In point of fact, many 
of the wheat varieties being grown by Afghan 
farmers today are CIMMYT-derived, for example, 
Mexipak, one of the first Green Revolution 
semidwarf wheats, as well as newer varieties 
Pamir 94 and Kauz. Also in the pipeline are 
varieties that could contribute to improve 
farmers ' yield _ 

CIMMYT has shipped several hundred maize 
and wheat nurseries to Afghanistan for evalua
tion over the past 20 years. The International 
Winter Wheat Improvement Program (IWWIP), 
based in Turkey, has extensive trial data from the 
region and, in particular, from Afghanistan. 
Furthermore, data on CIMMYT international 
wheat variety nurseries, grown over the past 

decade in Afghanistan (56), Pakistan (488), and 
Iran (201), are contained in a readily accessible 
CD-ROM. 

Our broad strategy of sustaining maize and 
wheat systems leads to higher productivity and 
incomes from agriculture. CIMMYT's crop and 
natural resource management re earch deals 
with problems of soil erosion, low soil fertility, 
and moisture availability. Productivity in favor
able maize and wheat areas has increased drama
tically, reducing the pressure to farm more fragile 
environments or margin environments. Becau e 
agriculture is so very important to the economies 
of developing countries, this productivity leads 
to greater economic growth and higher incomes 
for the poor. 

Training 

The Wheat and Maize Programs collaborate in 
strengthening developing country agricultural 
research capacity by providing training in Mexico 
to plant breeder , pathologists, agronomi ts, and 
cereal chemists. GMMYT also co-sponsors crop 
management training cours sat regional training 
center in Argentina and Kenya . We host visiting 
scientists for periods of one to three months to 
work with Program taff. And we are developing 
special courses for mid-career scientists to provide 
training at a higher level. We also co-host short 
courses for Central Asian scientists in Turkey. 

CIMMYT's activities and 
impact extend throughout 
the world via 17 regional 
offices. The organization's 
headquarter are near 
Mexico City. 

More information about 
CIMMYT can be found at: 
http:/ /www.cimmyt.org 
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The International Rice Research Institute (IRRI) 

The International Rice Re arch In titute (IRRI) is 
a nonprofit agricultura l re ear h and training 
center e tablish d to "improve tlte well-being of 
present and future generations of rice farmers 
a11d consumers, particularly those w ith low 
incomes". It i dedicat d t h !ping farmer in 
developing countries produ e m re food on 
limited land using less wat r, I labor, and 
fewer ch mical input , without harming th 
environm nt. 

IRRI's res ar h activiti s began in 1962 and are 
now timated to have t u h d the liv f 
almost half th world's popula tion. 

IRRI's r ea r h headquart r have laboratori 
and training fa ilities on a 252-h t r 
experim ntal farm, about 60 kil m ters sou th of 
th Philippin api ta l, Manila . IRRI lso has 

ffi e in 11 oth r countrie throughout A ia 
(Banglad h, ambodia, hina, Indic, Indon k, 

Japan, K rea (South), Lao , Myanmar, hailc nd 
crnd Vi tnam) and ollab ration with all major 
ri e producing countries worldwide. 

What IRRI does 

Th main g al f IRRI i to di till, d elop nd 
commurn ate u tainable we ' to improve th 
w 11-b ing of pr nt and futur generation of 
poor ri farmers and c nsum r whil t th 
ame tim prote ting the environm nt Most of 

TRRl's r s arch and training is don in 
p rati n with national gri ultural res ar h 

nd d elopment institution , farming 
communiti , nd other organiz tions of th 
world 's ti e-producing nations Alm ' t half of 
IRRJ' internationally recruit d i nti, tsar 
from d loping countri . 

IRRJ de elop d the fir t ' midwarf breeding 
lines for rice in the mid -1960 . The high i Id 
and rapid f rmer adoption of th n w grain 

arietie triggered the Green Revolu tion. 
National gri ultural programs worked in 
c operati n with IRRI to int nsif ri e 
prod u tlon Th IRRI ri es were n f II owed 
by dozens, then hundreds, of. midwarf 
d lop d by <> ienti ts in national programs 

ver th years, rices i nti t ha e been able to 
in orporate v r-impro ing clements of 
resistan e to major ins t and di a in 
ucce iv modern va ricti s. This has not only 

helped tor duce farm r 'dep nd n eon 
harmful agr h micals but al o decrea ed co t 
and thu boosted in me . ientis t ha e a l 
bred va ri tie that ma tur fa t rand a e land 
area; tha t ha ve improv d grai n quality and so 
allow farmer to obtain bctt r pri es; and that 
tolerat drought, subm rgenc , and poor soil 
and so a llow farmers to mai ntain yields even 
under diffi ult conditi ns. 

IRRI' training program match it re arch focus 
b pro iding r le ant Ph. . th e , p td toral 
r arch, hort-term group cours , and mid 
career training pp rtuniti , , for nati nal ri 
s i ntis ts. Und r th up r i ion and guidan e of 
IRRI i nti ts, M. . and Ph. stud nts, mostly 
from de eloping ountries, 1, rn tradition 1 and 
new r arch approa h to addr ri e 
produ tion problems ba k hom >. Ea h year, about 
200 trainees also learn n w te hniqu s c nd update 
th i ri research ski lls oda , more than n,ooo 

ient1 t ha e been edu ted at th in ti tut , with 
anoth r 2,700 being tr, in d in IRRI' c llaborative 
in-country cour . Many f th p pl have 
now ad an ed to senior position and play a key 
role in nsuring the food 1rity f th ir nations 

Dcvdopi11g co1111tn1 tra111ee~ look 011ns 1111 JRRT 
suc1Ztist co111pa re-. cxperi111e11 ta / rice on net irs 
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These and other technological advances have 
undoubtedly changed the face of rice cultivation 
in humid and subhumid Asia over the last 40 
years. Rice production in Asia grew from 240 
million tons in 1966 to about 530 million tons in 
1999, much faster than the regional population, 
which has almost doubled over the past 35 years. 

What is IRRl's research agenda? 

IRRI's research agenda is closely linked to the 
institute's traditional goals and objectives. Based 
on this, the guiding principles underlining IRRI's 
research agenda are 

• Poverty alleviation 

• Sustaining natural resources in the face of the 
growing intensification of rice-based systems 
due to increased population pressure 

• Fast-tracking scientific and technological 
interventions to address rice production and 
farmer livelihood issues in developing 
countries 

• Facilitating research and development linkages 

• Reducing transaction costs and overhead 
expenses in program implementation 

In addition, the Institute is being asked 
increasingly how its research addresses specific 
issues such as global warming or environmental 
pollution, as opposed to IRRI's traditional focus 
on rice ecosystems. This has not required any 
major changes, but instead has meant that the 
institute must work harder to explain the full 
impact of its research on such issues. 

_Regarding intellectual property rights (IPR), IRRI 
intends to pursue an IPR policy that will provide 

the institute's stakeholders with access to mater
ials and information in order to promote research 
and the use of research outputs, while respecting 
the IPR of others. Because of seed health and 
quarantine regulations, all requests for germ
plasm are directed to IRRI's Genetic Resources 
Center. 

Finally, IRRI is being increasingly asked to act as 
an honest broker or objective evaluator in relation 
to much of its research-that is, to objectively 
assess exactly what a new technology may have 
to offer poor rice farmers. 

Why can IRRI help address these needs? 

IRRI holds a unique niche as the world's leading 
rice research institute focused on helping develop
ing countries. IRRI has: 

• A proven track record of helpil}_gfarmers and 
national systems 

• 40 years of experience in rice research, 
production, training and capacity building. 

• Active collaboration with all the major rice 
growing nations of Asia 

• Established research networks and consortia 
throughout Asia working with hundreds of 
researchers and thousands of farmers. 

• A proven ability to manage research projects 
and ensure their impact. 

• Excellent research infrastructure. 

IRRI is thus uniquely suited to support the 
rebuilding of the rice sector of Afghanistan. 

More information regarding IRRI can be found 
at: http://www.irri.org 
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The International Potato Center (CIP): 
Worldwide program and focus on South and West Asia 

The mission of the International Potato Center is 
to help reduce poverty and hunger while preserv
ing the environment through the sustainable use 
of potato, sweet potato and nine lesser known, but 
equally important, roots and tubers. 

CIP's program was designed around the princi
ples of farmer-based research, global involvement, 
and hands-on cooperation in both the field and 
the laboratory. Over the past 30 years the Center 
has established a position as a world leader in root 
and tuber research and development. CIP' s efforts 
in breeding and conservation and its work on 
disease resistance and management, as well as its 
extensive collections of potato, sweet potato, and 
root and tuber crop genetic material, have 
benefited countless poor people around the globe. 
It is estimated that the Center's worldwide 
benefits amount to US$150 million yearly. 

CIP conducts its activities in South and West 
Asia (SW A) through a Regional Office located in 
New Delhi, India. The countries presently served 
by this regional office are Bangladesh, Bhutan, 
India, Nepal, Pakistan and Sri Lanka. 

Today the potato is the world's fourth most 
important food crop, with about 300 million tons 
produced in 2000 and a growth rate through 2020 
estimated at 2.7 percent per year. More 
important, more than one-third of all potatoes 
are now grown in developing countries, up from 
around 11 percent when CIP was founded in 
1971. And that percentage is steadily increasing. 

The potato research activities for the six countries 
in the SW A region are concentrated in: 

• supply of germplasm through CIP headquar
ters in Lima, Peru 

• breeding, selection, evaluation and improve
ment of planting material 

• development of seed production and distribu
tion systems 

• integrated pest and disease management 
• storage, product development and marketing 

• participatory research for the socio-economic 
development of farming communities 

• natural resources management under diverse 
agro-ecological conditions 

Development of potato planting material produc
tion systems is a priority in the region. For potato, 
seed availability is a problem in all countries. In 
India, although there is ample seed production, 
the distribution of quality seed from the seed
producing northern plains to other potato grow
ing areas is constrained by long-distance transpor
tation over mountainous terrain. For this reason, 
some of the northeastern and northern states of 
India are seed-deficient and the cost of quality 
seed, when available, is high. This is particularly 
problematic for resource-poor farmers. 

The remaining countries could be classified as 
potato-seed deficient. Some import a major 
portion of their seed from developed countries at 
high prices, thereby spending meager foreign 
exchange resources and increasing the cost of 
potato production. 

CIP has been successfully working in the region to 
reduce dependency on imported seed and to 
develop formal and informal seed systems. Paki
stan, Nepal and Bhutan have established seed
producer groups. In Bangladesh and Sri Lanka, 
the informal seed sector has been strengthened 
to produce quality seed for sale from farmer to 
farmer. Regular training programs, monitoring 
of activity by CIP and national staff, and participa
tory research and adaptation of technologies 
through Farmer Field Schools (FFS) promote the 
implementation of such programs. Training on 
participatory research and FFS has been undertaken 
on a regional basis for all CIP-SW A countries. 

In partnership with national institutions, CIP has 
also successfully promoted the use of True Potato 
Seed (TPS) for production in inaccessible hilly 
areas of Nepal. True (or botanical) seed grows in 
berries on the potato plant. TPS provides a viable 
alternative where transportation difficulties make 
access to tuber seed a problem. CIP has developed 
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technology for production of seedling tuber from 
TPS, which are then planted in the field. Similar 
technology is being disseminated to small farmer 
in inaccessible areas of Bangladesh and in the 
northea tern hilly regions of India, a weJl as in 
seed-deficient Sri Lanka. 

Integrated disease and pest management has 
been successfully implemented in Pakistan, 
Nepal and Bhutan. Furthermore, in Bangladesh, 
in collaboration with CARE, field chools are 
being implemented for control of late blight and 
other important diseases. In addition, breeding, 
selection and evaluation are ongoing activities 
that assist the six countries in varietal develop
ment and crop improvement. There is regular 
supply of germplasm to these countries, which 
has enabled them to release many widely utilized 
varietie . For instance, the relea e of two proces
sing varieties with CIP background was a success 
story in the development of the potato proces-
ing ector in India. 

Natural resourc management is an important 
area of research at CIP and i being actively 
pursued by CIP-SWA in the West B ngal state of 
India. In partnership with the national agricultu
ral research system, ientists are studying the 
effects of diverse cropping quences-utilizing 
potato, rice and other crop -on water use, 
nutrient management and pest and disease 
management. In collab ration with other Future 
Harvest centers, CIP is also looking at resource 
conservation technologies utilizing potato as a 
diversification crop in the rice-wheat system of 
the Indo-Gangetic plains. This should help to 
generate better income for the potato farmer of 
Banglade h, India and Nepal. 

ontinuous assistance and frequent visits by 
regional staff to the six countrie has helped to 
develop trong linkages between CIP and the 
national agricultural research sy tern , interna
tional and national NGO , private ector organi
zations and, most important, the resource-poor 
potato farming communities of these countries. 
Information regarding CIP can be found at 
http://www.ci pot a to.org. 

Fulfilling the Need for High-
Quality Potato Seed in South Asia 

Seed Producer Groups in Nepal 
Fanners in Nepal have seized the opportunity to expand 
the country's potato production industry by participating 
in Seed Producer Groups (SPG), an infonnal, farmer-run 
program supported by CIP. 

The SPG approach-which has proven to be simple, cost 
effective, result-oriented, and viable in small-farm com
mumt1e is so successful that SPG fanners are currently 
fulfilling close to 20 percent of Nepal's demand for 
potato seed. Moreover, the country's Ministry of Agri
culture has officially accepted the SPG as national 
models for sustainable seed potato production. 

Two years of trials to evaluate the quality of the SPG 
seed in Nepal's three major potato-producing regions 
showed it to be far superior to the alternative: seed 
produced through a contract ystem that has proven to be 
time consuming, costly and unsustainable. In most cases, 
yields from the SPG seed doubled those of the non-SPG 
alternative. 

Scientists and field workers expect farmers to continue 
implementing this approach to produce potato seed in a 
self-sustainable manner. and hope that one day they will 
be able to extend it to other crops. CIP scientists also are 
certain that the SPG approach can be applied to potato 
farming communities in other developing nations, where 
the lack of low-cost, quality seed continues to be one of 
the principal factors limiting the crop's production. 

True Potato Seed in India 
The benefits of TPS-derived planting materials come 
from reduced production costs and improved yields. 
Most production activities, uch as land preparation. 
crop management, and harvesting, are unchanged with 
the cultivation of TPS seedling tubers or seed tubers. 
Seedling tubers, however, arc planted at a lower rate 
and are relatively more late blight resistant than the 
existing varieties. This means fewer expenses for 
planting material and fongicide spraying. 

The TPS progenies from India are well adapted to sever.ii 
other countries in Asia, particularly those where potatoes 
are grown during the cool, dry-season months under 
short-day conditions. Evidence suggests excellent adap
tation to Bangladesh, where potato-cropping ystems are 
"imi lar to those in West Bengal. and to Vietnam, where 
potatoes in the Red River Delta are grown between rice 
crops and are produced in the cool, dry season. cientist-; 
expect that TPS will figure prominently in the solution to 
the chronic problem of inferior seed qua lity, which has 
plagued potato production since the introduction of the 
croo in both countries. 
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Recent CIP collaboration in Afghanistan: 

In collaboration with FAO, CIP actively 
supported the potato sector in pre-war 
Afghanistan from our base in Pakistan and our 
regional office for South and West Asia in New 
Delhi. The work was done in collaboration with 
Pakistan institutions (principally the National 
Agricultural Research Center (NARC). The 
activities that CIP-Pakistan and CIP-HQ 
supported were the following: 

1. Germplasm distribution. We selected potato 
materials (clones-in vitro and true potato seed 
(TPS)), based on the performance of these 
materials in Pakistan. We multiplied this 
material and provided tubers to be shipped to 
Afghanistan. These are still maintained by 
NARC for future work. 

2. Clean up of local varieties. The Afghan scientists 
selected 6-8 best local varieties in Afghanistan. 

CIP-NARC collaborators in Pakistan were 
contracted to "clean" them up. In late 2001 all 
the clean varieties were being multiplied for 
later shipment to Afghanistan. 

3. Working visits. In close collaboration with 
NARC we organized in Nov. 2000, a two-week 
tour to the potato areas and institutions of the 
Punjab and NWFP for a group of 7-8 scientists 
and techrlicians of the "Potato Program" of 
Afghanistan. They viewed seed production, 
integrated disease management, farmer field 
schools, true potato seed trials and variety trials. 
They also visited the principal potato and sweet 
potato institutions in Pakistan. 

4. Training. CIP has a potato and seed potato 
production.:training manual developed for 
Pakistan that has been used for courses with 
visiting Afghan scientists and technicians. 

-----------··· --- ··----·------·---·-·--------·--------·····----- ····--------··-···---·--·-·· 
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The International Crops Research Institute for the Semi-Arid Tropics 
(ICRISAT): Impact globally and in South Asia 

ICRISAT: what we can offer 

The International Crop Re arch In titute for th 
Semi-Arid Tropics (ICRISAT) focu e on the 
s mi-arid tropics, horn to one-sixth of th 
world's population, and more than 300 million 
poor (250 million in South Asia alon ). Per i tent 
drought, unpredictabl weather, limit d and 
erra tic rainfall, and nutrient-poor soils are the 
farmer's enemies. I RISAT and it partn r 
re p nd to the challeng by developing high 
yielding varieties and hybrid, improved o il and 
wat r management techniqu s, and by providing 
policy uggestion and information about io-
economic and environmental fa tor that affect 
agricultural developm nt. 

I RISAT's mandate i to impro e th grain yi Id 
and quality f orghum, p arl millet, groundnut, 
pigeon pea, and chi kp a; and d vel p impr ved 
natural re ource managern nt t chnologi to 
achi e u tainable yi ld 1 v I fer p · without 
degrading the environm nt. 

I RISA T's h adquart r are lo ated near Hyd r
abad, India. Our research trat gy is ba ed on 
int grat d en ti and n tural re our manage-
ment. The center condu ts cience with a Human 
Face to improve th live of farm r who do th ir 
best to mak a living ut of th dry tropics. Our 
g n bank has the largest coll tion of chickpea 
germplasm in the world - t ta! f 17,25 

A . ample of tlze diversity of I 
chickpea varieties. 

T-brcd . 
I 

a ce sions. We hare our global chi kpea improve
m nt program with the International Center for 
Agricultural R search in th Dry Areas (ICARDA), 
which is based in Aleppo, Syria. The joint ICARD A
I RISAT program f cu on <level ping improved 
kab11li (large, whit s <led) varieties for the West 
A ia and North Africa (WANA) region. ICRISAT 
is respon ibl for improvem nt of de i (small t 
medium siz , colored seed coat) varieti.es globally, 
and kabuli typ s for cultivation out id the WANA 
regi n. 

Key results from global impact 
assessment studies 

Major findings ar r ported b low from gl bal 
studies on th impa ts of I RISA T's rghum, 
p arl mill t and gr undnut breeding program. 
Results of tudie ex lusi ely d ne f r outh 

ia are gi en in th n t ·e ti n. 

Sorghum. naly L f th p digree of r I as d 
ultivars in different countries bowed that 405 

impro ed rghum ultivar ar a ai lable in 43 
countries of A ia, fri a and th Ameri a . A 
total of 146 rghum cultivar w r relea d 
from I RI AT efforts: I RIS T bred (64), 
I CRIS A parent (29), and 1 RISA T networks 
(5 ). The numb r f rel a s using I RISA 
par nt mat rial i · in rea ing. 

Pearl millet. NAR -T RT A partn r hips have 
led the relea e of more than 0 n w varieties and 
h btid during 1981-20 1. During 1981 -98, all 
r I ased cultivar in th study countri s ( x ept 
India) r I RISAT d rived, i.e. ei ther I RT AT 
bred, or I RISAT par nt, r l RI A netw rks. 

nly one-third of th Indian rel a in th 1980 
were I Rl AT-der· ed, but thi pr portion 
in rea d to four-fi ths in the 1990s. h availabil
ity of high quality l RIS T materials nd th ir 
u by pri ate and publi e tor pe rl mill t 
breeder ha ub tantiall horten d the 
re arch time and in reased the effi i n y o 
N RS bre ding pr grams. mon impro ed 
culti ar dopted in farmers' field , a , ignific nt 
har is I RI AT-bred or based on T RISA 
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materials. Adoption of private sector cultivars 
with ICRISAT parentage is also increasing. 

Groundnut (peanut). ICRISAT-NARS partner
ships have led to the release of 67 varieties in 22 
countries of Africa and Asia. Out of the 67 
releases, 41 were in 9 Asian countries, 20 were in 
10 African countries, and 6 were released in two 
other countries. The most important traits are 
high yield, high oil content, high shelling ratio 
and resistance to insects and pests. During the 
late 1990s, compared to the late 1970s, yield has 
increased in Asia, Latin America and Caribbean 
and in developed countries. 

Impacts of ICRISAT-NARS Research in 
South Asia 

• Downy mildew resistant varieties and hybrids 
helped rescue pearl millet production from the 
brink of disaster during epidemics in India in 
the 1980s and 1990s. 

• ICRISAT-NARS developed improved pearl 
millet cultivars (variety and hybrid) are grown 
in more than two-thirds the pearl millet area in 
India. 

• Wilt-resistant Mandi pigeon pea revived the 
crop in central India, and is called "a blessing 
and a miracle" by Karnataka farmers. Short
duration Pragati pigeon pea enabled double
cropping, increasing net farm income by 30% 
and nearly doubling yield. 

• ICRISAT developed the world's first pigeon 
pea hybrid, ICPH 8, which reached farmers' 
fields in 1991. Hybrid pigeon pea added 
another 30% in yield while being more resis
tant to drought than traditional varieties. 

• Discouraged farmers refused to cultivate chick
pea in more than 75% of rice fallows following 
the Botrytis gray mold (BGM) epidemic of 
1997-98 season in Nepal. ICRISAT scientists 
evaluated the performance of integrated 
disease management (IDM) practices with 
emphasis on farmer-participatory on-farm 
research, which included BGM tolerant 

varieties of seed. Increase in seed yield due to 
IDM was 2 to 6 times that of farmer's practice 
and resulted in higher incomes to farmers. 

• Application of boron to chickpea and lentil in 
Nepal increased yield by 42-92%. The techno
logy can benefit areas in India and Bangladesh 
too. 

• In the Barind region of Bangladesh ICRISAT 
assisted in magnifying resource use to grow a 
second crop of chickpea where once there was 
only one. Over the last decade hundreds of 
farmers' field demonstrations have seen chick
pea area increase from about 200 ha in 1984 to 
over 20,000 ha in 2001. This saves over US$5 
million annually for pulse imports. Six of the 
eight improved chickpea varieties in Bangla
desh are ICRISAT bred. 

• In Andhra Pradesh, India, chickpea production 
registered a seven-fold increase following the 
introduction of new high-value Kabuli varieties. 
The additional produce adds US$48 million 
annually to the state's gross domestic product. 

• In Maharashtra, India, a high-yielding ICRISA T 
variety of groundnut, and adoption of the 
broad-bed-and-furrow system of planting, 
made it possible to quadruple production. 

• With improved watershed management 
technology, up to 4 tons of grain per hectare 
can be harvested from drylands, soil loss can 
be reduced by 60-75%, and rainwater loss 
through runoff by 50-60%. Also, the recharge 
of groundwater increases by more than 40%. 

National research programs strengthened through 
training, apprenticeships, establishment of 
research networks, and information exchange. To 
date, ICRISAT has trained 2042 Asian scientists 
from 28 Asian countries. 

More information regarding ICRISAT can be 
found at: http://www.icrisat.org. 
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The Food and Agriculture Organization of the United Nations (FAQ) 
and the Animal Production and Health Division 

The Food and Agriculture Organization of the 
United Nations was founded in 1945 with a 
mandate to raise levels of nutrition and 
standards of living, to improve agricultural 
productivity, and to better the condition of rural 
populations. Today, FAO is one of the largest 
specialized agencies in the United Nations 
system and the lead agency for agriculture, 
forestry, fisheries and rural development. An 
intergovernmental organization, F AO has 183 
member countries plus one member organiza
tion, the European Community. 

Since its inception, FAO has worked to alleviate 
poverty and hunger by promoting agricultural 
development, improved nutrition and the pursuit 
of food security-defined as the access of all 
people at all times to the food they need for an 
active and healthy life. 

A specific priority of the Organization is encour
aging sustainable agriculture and rural develop
ment, a long-term strategy for increasing food 
production and food security while conserving 
and managing natural resources. The aim is to 
meet the needs of both present and future gener
ations by promoting development that does not 
degrade the environment and is technically 
appropriate, economically viable and socially 
acceptable. 

The Animal Production and Health Division 

Within FAO, the mission of the Animal Produc
tion and Health Division (APHD) is to foster the 
role of the livestock subsector in poverty reduc
tion, improved food security, improved food 
safety, as well as in safe trade in livestock and 
animal products, while safeguarding environ
mental sustainability and biodiversity. 

APHD activities address the technologies, 
information, policies, international strategies and 
institutional capacity for animal production, 
animal health and animal welfare in support of 
the public goods functions of livestock. 

The program includes the monitoring of the 
occurrence and impact of animal diseases, 
including emerging diseases, and a specific task 
for the development and co-ordination of 
strategies and policies for the effective preven
tion and progressive control of major animal 
diseases, safeguarding animal and public health, 
public-private synergy in the delivery of animal 
health and livestock services. The program 
manages the animal diseases component of the 
F AO programme for Emergency Prevention 
Systems for Transboundary Animal and Plant 
Pests and Diseases (EMPRES), including the co
ordination of the Global Rinderpest Eradication 
Programme (GREP). 

The Animal Production and Health Division also 
works to improve animal feeding and nutrition, 
post-harvest value-adding to milk and meat, and 
improved utilization of domestic animal 
diversity in smallholder and emerging livestock 
production systems. 

APHD is playing an increasing role in the design 
and negotiation of livestock sub-sector policy 
and institutional instruments for creating an 
enabling environment for livestock animal health 
and production technologies to have the desired 
positive effects on producers, consumers and the 
environment. 

Information about the F AO can be obtained at: 
http://www.fao.org. Specific information about 
the Animal Production and Health Division can 
be found at http://www.fao.org/ag/aga/. 
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APPENDIX II. 

Description of subprojects 

• SUBPROJECT 1. Integrated services to strengthen a farming 
systems approach to Afghan agriculture 

• SUBPROJECT 2. Wheat 

• SUBPROJECT 3. Maize 

• SUBPROJECT 4. Rice 

• SUBPROJECT 5. Potato 

• SUBPROJECT 6. Chickpea 

• SUBPROJECT 7. Livestock 





SUBPROJECT 1. Integrated services to strengthen a 
farming systems approach to Afghan agriculture 

Lead institution: International Maize and Wheat Improvement Center (CIMMYT) 
Apdo 6-641, 06600 Mexico, D.F., MEXICO 
Telephone: (52-55) 5804-2004 
Fax: (52-55) 5804-7558, -9 
Email: cimmyt@cgiar.org 
Internet: www.cimmyt.org 
Lead contact: Dr. Sanjaya Rajaram, Director, Wheat Program 

(s.rajaram@cgiar.org) 

1. Subproject objective 

The objective of this subproject is to create the 
context for sustainable agricultural research and 
development in Afghanistan. Subproject one will 
provide the infrastructural foundation for the 
other subprojects to build upon, simultaneously 
laying the groundwork for a rehabilitated Afghan 
national agricultural research and extension 
service (NARES). It will also act as the integrator 
of the other commodity-specific subprojects, to 
ensure that the overall project operates from a 
holistic approach to Afghan farming systems. 

2. Justification 

Prior to the Soviet occupation of Afghanistan in 
1979, the Afghan national agricultural research 
program had more than a dozen functional exper
iment stations in operation around the country, 
and the skilled human resources to conduct 
research and agricultural extension. Much of 
that infrastructure has now been lost due to 
neglect and forced emigration of the population. 
The first step to ensuring a viable system of 
agricultural research and technology testing and 
dissemination in Afghanistan must be to restore 
the local physical and human capacity to carry 
out this work. This will be the focus of subpro
ject activity 3.1. 

Another essential element to sustainable agricul
tural development is a systems approach to 
resolving the challenges farmers face in the field. 
Most of the activities in this project are organized 

on a commodity basis - focusing on the five target 
crops and livestock - reflecting the specialized 
expertise of the participating international institu
tions. But in real life, farmers grow multiple 
crops, often in complex spatial and/ or temporal 
rotations. They make judgments about what 
combination of crops and livestock in invest in, 
based on a combination of factors, including: 

• knowledge of their local micro-environments 
(including soil quality and water availability); 

• access to inputs; 

• availability of labor and competing off-farm 
employment opportunities; 

• consumption preferences; 

• availability of markets; 

• commodity prices; and 

• traditional knowledge and practices. 

There is typically a division of labor in the family, 
with some jobs traditionally done by men, some 
by women, and some by children. At harvest 
time, farm families have to make choices between 
directly consuming their crops, using these for 
livestock feed, or selling them on the market. 
Finally, there is often a trade-off - or at least a 
perceived one-- between maximizing production 
in the short term, and conserving the natural 
resource base (especially soil and water) so that 
agriculture is sustainable over the long run. 

The introduction of any new technology into 
such a complex environment thus requires that 
we first understand what farmers need and want 
and what the agro-ecological system can 
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sustainably produce- and only then can we 
develop and package new solutions in a way that 
responds to the reality in the countryside. Sub
project activities 3.2 and 3.3 respond to the need 
to exercise sensitivity to the ecological and socio
economic systems dimensions of agricultural 
development in Afghanistan. 

3. Subproject activities 

3.1 Rebuilding research capacity 

Restoration of physical infrastructure 
Objectives 
• To establish five agricultural stations in key 

sites, to permit research on the target project 
crops as well as on animal health and nutrition. 

• To be able to test experimental crop varieties in 
on-station trials as soon as the stations become 
operative. 

Activities 
• In year 1, identify the sites of the first three 

experiment stations (probably near Kabul, 
Gazni and Jallalabad). Prepare land and install 
appropriate irrigation and drainage systems. 
Refurbish buildings as needed. Purchase farm 
machinery (see inventory list below), labora
tory equipment, office furnishings, etc. 

Each experiment station 
will need a minimum of: 

o 2 tractors 
o 2 planters 
o 2 sets, plows-discs-harrows 
o 2 plot combines 
o 1 stationary thresher 
o 2 seed treaters 
o 2 4WD pickup trucks 
o 1 field truck and trailer 
o Screenhouses and greenhouses 
o Laboratory equipment 

• Repeat above activities in years 3 and 4 for the 
latter two experiments stations, respectively 
(locations to be determined in consultation 
with Afghan NARS staff and other project 
collaborators). 

• Towards the end of year 1, initiate the first 
experiments on the newly established stations. 

On-station activities will continue and expand 
in years 2-5, as the other two experiment 
stations are established and begin operating. 

Human resource development 
A number of training activities will be conducted 
under the aegis of the various subprojects. One 
activity is common to all projects, however: the 
provision of English-language skills so that Afghan 
agricultural professionals are not linguistically 
isolated from their peers elsewhere in the world. 

Objective 
• To build the English language skills of NARS 

staff as a first step towards further training in 
different agricultural disciplines. 

Activities 
• English language training will be offered from 

project start-up due to the critical role of English 
in enabling national investigators to obtain 
training in agricultural sciences. Funds for 
scholarships to take English language courses 
are included in this project, to supplement 
training provided by CIMMYT in the region. 

3.2 Promoting an ecosystems approach to 
Afghan agricultural challenges 

Creation of an agricultural almanac for 
Afghanistan 
Geographic variation in climate, soils, and infra
structure are key factors influencing agricultural 
production. For efficient recovery of Afghani
stan's agricultural capacity, a geographic perspec
tive should underlie most research and develop
ment activities. Geographic information systems 
(GIS) and related tools can deliver the needed 
tools and data in a dynamic, cost-effective 
manner. Examples of questions that GIS can 
address include: 

• Where regions are climatically similar to 
Afghanistan environments that might serve as 
sources for introducing crop varieties or 
improved management practices? 

• What is the expected range of key agricultural 
weeds, pests and diseases? 

• Where are the potential bottlenecks in distribu
tion of seed or inputs based on analyses of 
transportation networks and supply centers? 
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• Within Afghanistan, what are the regions with 
the highest potential for rapid recovery of 
agricultural production, and what factors most 
limit achieving this potential? 

In this sub-project component, GIS resources will 
be developed to support all other project activi
ties, and to strengthen capacity of the national 
program to conduct their own analyses, as well 
as develop new sets of spatial data as needed. 

In other countries where it has done this kind of 
work, CIMMYT has emphasized a strategy of 
enabling nonspecialists to access the power of GIS 
with as little training as possible. Some basic prin
ciples that have emerged from these efforts are: 

• Tools for querying, analyzing and presenting 
spatial data should be as easy to use as spread
sheet or word processing tools. 

• Data sets should be pre-assembled, harmon
ized and documented, so that users expend as 
little effort as possible in searching or convert
ing data. At the same time, however, the tools 
must allow easy import of data from other 
sources, including spreadsheets and GPS units. 

• In-country ability to support and promote the 
tools and data must be developed so that the 
effort is truly sustainable. 

• Adoption and impact cannot be assumed. The 
process of development and diffusion requires 
extensive interaction with end-users. 

To meet these needs, we propose to create an 
Agricultural Atlas for Afghanistan as a CDROM
based tool that includes both software and data 
expected to be of use to agricultural research and 
development efforts in the country. The Atlas 
would provide databases at country, peri-Afghan
istan (including Iran, Turkmenistan, Tajikistan, 
Pakistan, northern India and western Nepal), and 
global scales. Country-level data will include 
climate, soils, topography, irrigation suitability, 
crop distribution (maize, wheat, rice, potato, 
legumes and pasture), and road systems. The 
peri-Afghanistan database will have similar data 
but with less detail. The global database will 
emphasize maps that relate key sites in Afghani
stan to other parts of the world, based on "climate 
similarity" analyses. (CIMMYT' s worldwide 
web site provides examples of such maps. See 

http://www.cimmyt.org/Research/NRG/ 
Images/GISI tlaticam/ tlaindex.html.) 

The GIS software used will be drawn from the 
suite of tools used by CIMMYT in similar 
projects, potentially ESRI' s Map Explore® or 
Mud Springs Geographer's A Where ACT®. A 
final decision will guided by initial user feedback 
and experience in nearby countries where 
CIMMYT us working (e.g., though the Rice 
Wheat Consortium's GIS efforts). Key maps will 
also be placed on the WWW and published in a 
project report. All data will be in the public 
domain and distributed at no charge. 

Activities will include: 

• Assemble readily available spatial data for 
Afghanistan and surrounding countries into a 
draft. 

• Conduct an initial workshop to introduce GIS 
tools, present initial analyses, and assess needs 
for further training, data and tools. 

• Major training, diffusion and data gathering 
efforts. 

• Establish local office for Atlas support. 

• Initiate pilot projects. 

• Local office conducts training workshops. 

• Conduct workshop to assess progress to date 
and identify key opportunities, using pilot 
projects as a key information source. 

• Based on feedback from Year 3, revise data sets 
and tools. 

• Major revision of Afghanistan Agricultural 
Atlas prepared and distributed through 
workshops. 

• Final workshop. 

• Preparation of plan for continued use and 
support of GIS tools in Afghanistan. 

Soil and water management practices to 
enhance agricultural sustainability 
Soil erosion, low soil fertility, and limited and 
irregular availability of water are among the 
most challenging constraints to agricultural 
productivity in Afghanistan. Nor are they any
thing new to Afghan farmers, who have faced 
these problems for centuries and have responded 
with a number of ingenious solutions. Afghani-
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stan's terraced hillsides (see the photograph on 
the back cover of this proposal) and its karez 
irrigation systems are among the technologies 
that underpinned successful agricultural produc
tion in the past. However, overcoming the last 
30 years of neglect and destruction of the agricul
tural landscape will occupy farmers and agricul
tural relief and reconstruction organizations for a 
few years to come - and is a task that is beyond 
the scope of this project. However, the project 
can play a strategic role in identifying crop and 
natural resource management practices that 
improve soil quality and enhance water use 
efficiency. 

Recommendations of this type will be grounded 
in a thorough understanding of Afghan farmers' 
existing practices, acknowledging that in this 
domain, traditional wisdom evolved over many 
years is the first place to start. But the project 
will also benefit from the global expertise of the 
five participating institutions in developing 
productivity-enhancing, resource-conserving 
(

11PERC11
) technologies. These technologies 

include minimum tillage, planting crops on 
raised earthen beds, use of green manures (plants 
that recycle nutrients back into the soil), and 
integrated pest management. 

There are numerous examples already available 
in West, Central and South Asia where these 
practices have been successfully introduced and 
are making a difference in farmers' fields. Project 
scientists will work closely with local farmers' 
organizations and members of nongovernmental 
organizations (NGOs) involved in the agricultu
ral sector, to experiment with and disseminate a 
variety of such practices. 

Objective 
• Identify, test and disseminate crop and natural 

resource management practices that enhance 
soil quality and improve water use efficiency. 

Activities 

• As part of the baseline data to be collected 
under the project in Year 1, inventory farmers' 
priority concerns regarding soil and water 
management, and their current best practices 
for dealing with these challenges. 

• As soon as the project-sponsored experiment 
stations are operational, conduct experimental 
trials to evaluate the performance, suitability 
to local conditions, and cost-effectiveness of a 
range of PERC technologies. 

• Integrate research trials from the commodity 
breeding subprojects with experimentation on 
alternative, sustainable soil and water manage
ment practices. (Because of the fragility of 
Afghan agroecosystems, project-recommended 
crop varieties will need to fit into sustainable 
management practices, rather than the manage
ment practices catering to the requirements of 
varietal production.) 

• Beginning in the spring of 2003 and in collabor
ation with NGOs and local farmers' organiza
tions, conduct on-farm trials to gauge farmers' 
responses to recommended PERC technolo
gies. On-farm experimentation with these 
technologies should continue over the life of 
the project, with technology demonstration 
days organized in years 4 and 5 to expose a 
wider audience of farmers to the most 
promising new practices. 

3.3 Understanding the human dimension 
of agricultural modernization 

Fifty years of efforts to modernize developing 
country agriculture has taught the world a 
number of important lessons. Foremost among 
these is that the successful introduction of new 
technologies depends on fully engaging the 
beneficiaries in problem diagnosis, and 
technology design, experimentation and 
dissemination. Farmers can be an agricultural 
development project's strongest allies - or its 
greatest obstacles. The difference between the 
two outcomes depends on the availability of 
opportunities for genuine farmer participation 
throughout the entire project. 

This subproject activity will draw on the skills of 
social scientists from all project institutions, in 
the design of rapid rural appraisal surveys and a 
range of participatory research methods to give 
voice to farmers' needs and preferences. As with 
the other components of this and other subpro
jects, collaboration with local groups will be 
essential to maximize impact. Training will be 
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conducted beginning in year 1 and will continue 
over the five-year project period, to familiarize 
NGO staff and Afghan national agricultural 
research and extension professionals with partici
patory approaches to agricultural research and 
technology development. These approaches will 
guide all on-farm experimentation over the life of 
the project. 

3.4 Project coordination 

This subproject will also be the locus of overall 
coordination of the other six subprojects. A full
time project coordinator will be responsible for 
overseeing the work of all seven subprojects, and 
ensuring that the different commodity and disci
plinary specialists work together under an inte
grated systems approach. The project coordina
tor will also be responsible for supervising the 
reconstruction of the five experiment stations. 

The coordinator will also have the lead role in 
fostering partnerships with the Afghan Ministry 
of Agriculture and its agricultural research and 
extension services, as well as with the NGO 
community active in the agricultural sector. 

Annual project-wide meetings will be held with 
all project institutions and external collaborators, 
and informal quarterly reports will monitor 
progress towards the overall goals of the project. 

5. Resources required 

A summary budget for the subproject follows. 
On the following page is a detailed budget of the 
capital investments planned for the five 
experiment stations, as well as modest operating 
expenses to be channeled to the national 
agricultural research and extension service to 
enable them to collaborate on this project. 

Subproject 1 (Integrated services & project coordination) - estimated required budget 
(US$000) 

. 
I. INTEGRATED SERVICES 

Year 3 • Year 4 & PROJECT COORDINATION Year 1 • Year 2 i Years Total 

1.1 Personnel . . . . : ' 

1.1.1 Project coordinator : 160 i 166 I 173. 180 I 187. 867 

1.1.2 Agronomist/ soils specialist i 150: 156: 162: 169. 175: 812 

1.1.3 Water management specialist i 150 156 162 i 169 175: 812 
1.1.4 Social sci./ participatory rsch specialist 75: 78 81: 84 88: 406 
1.1.5 GIS specialist : 75 I 93 56 i 56 88: 368 

Subtotal international staff 610 649' 634 j 658 713 i 3,265 
1.1.6 Local technical staff 94 i 115' 134 152 159: 654 
1.1.7 Local support staff : 183: 188 i 207 i 225 236: 1,038 

Subtotal personnel : 885 955: 975 i 1,036 1,107 i 4,959 
1.2 Operating expenses 497. 516. 577 558 650 i 2,798 
1.3 Overhead (22% of above items) . 304 324 341: 351 387 1,706 
1.4 Capital expenses 290 o, 0 0 o: 290 

TOTAL, SUBPROJECT ONE I 1,977 1,795 I 1,893: 1,945 2,144: 9,753 
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Capital and operating budget, Afghan national agricultural research service (US$000) 

Afghan National Agricultural ' 

Research Service (NARS) Year 1 I Year 2 : Year3 ' Year4 Years Total 
8.1 NARS operating expenses : i ' 

' 
8.1.1 Office expenses 15: 50' 104 162 i 169' 500 
8.1.2 Field expenses 20' 60 i 125 195 202' 602 
8.1.3 Vehicle expenses 15 50' 104 I 162' 169 500 

Subtotal NARS operations ' 50: 160 333: 519 540 1,602 
8.2 NARS capital acquisitions ' ' ' 

8.2.1 Rehabilitation of existing laboratories 
' 80 I O' o: o: 0, 80 

8.2.2 Rehabilitation of existing screenhouses 80: 0, 01 0, oi 80 
8.2.3 2 tractors @ US$10,000 ! 84' O' 28 i 28 j O' 140 
8.2.4 2 planters @ US$20,000 168 i Oi 56 I 56' 01 280 
8.2.5 2 sets, plows-discs-harrows @ US$20,000 126 j o: 42 j 42' o, 210 
8.2.6 2 plot combines @ US$70,000 588' 0' 196 j 196' 01 980 
8.2.7 Stationary thresher 42' 01 14 l 14 j o, 70 
8.2.8 Seed treaters 109 i o: 40 I 40 I 0 189 
8.2.9 2 4WD pickup trucks@ US$25,000 150' 01 50: 50 o: 250 

8.2.10 Field truck and trailer 147: 01 49' 49' 0: 245 
8.2.11 Plant pathology lab equipment 84 I O: 28 ! 28 i o, 140 
8.2.12 Rehabilitation land & water resources 1,800 I ol 600 j 600 i o· 3,000 
8.2.13 Office equipment & furniture ' 72' 01 241 24: o' 120 

Subtotal NARS capital 3,530 I 01 1,127' 1,127' o: 5,784 
TOTAL NARS COSTS 3,580 I 160 l 1,460 I 1,646' 540 7,386 

Note: on major capital acquisitions, a 40% surcharge has been added to the estimated book price of the item to 
cover the costs of import fees and licenses, and transportation to Afghanistan and the local station site. 
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SUBPROJECT 2. Improved food availability through 
enhanced wheat production systems in Afghanistan 

Lead institution: International Maize and Wheat Improvement Center (CIMMYT) 
Apdo 6-641, 06600 Mexico, D.F., MEXICO 
Telephone: (52-55) 5804-2004 
Fax: (52-55) 5804-7558, -9 
Email: cimmyt@cgiar.org 
Internet: www.cimmyt.org 
Lead contact: Dr. Sanjaya Rajaram, Director, Wheat Program 

( s.raj aram@cgiar.org) 

1. Subproject objective 

The goals of this subproject are: in the short term, 
to rapidly deploy improved wheat technologies 
to Afghan farmers; and in the medium and 
longer term, to restore national capability to 
conduct research and technology development in 
wheat. Under the umbrella of these goals, the 
project has three technical objectives: 

• To provide locally-adapted seed of wheat 
varieties to Afghan farmers; 

• To conduct research in-country and on-farm to 
test and improve wheat varieties and manage
ment practices; and 

• To rebuild the physical and human resources so 
that a revitalized national agriculture research 
service (NARS) can assume responsibility for 
wheat research in the country. 

2. Justification 

The problem: As a result of past and more recent 
hostilities, the massive movement of displaced 
persons, and the three year drought, agriculture in 
Afghanistan has been adversely affected. The 
situation is particularly acute because the country's 
economy is do heavily dependent on agriculture. 

The pronounced decline in wheat production is of 
particular concern because it is the number-one 
staple food in Afghanistan, accounting for 80% of 
national cereals production. In contrast to the 
high per capita wheat consumption (some 180 
kg/person/year), wheat yields are low (an 
average of 1 to 1.2 t/ha). With the disruption of 

farming activities, there was a significant decrease 
in cereals production in 2001 (estimated at around 
2 million tons) to about one-half of 1998 levels. 

This subproject presents a plan for directing 
immediate help to farmers in the form of high 
quality seed of wheat varieties adapted to 
Afghan conditions. It addresses the longer-term 
problem of rebuilding local capabilities to 
conduct and deliver new technologies to farmers 
through the reconstruction of research facilities 
and the training of Afghan nationals (from on
the-job training and short workshops, to M.Sc.
level training) to both carry out research trials 
and deliver the results to farmers. 

3. Subproject activities 

Wheat is produced under both rainfed and 
irrigated conditions in Afghanistan. Half of all 
arable land is classified as rainfed (most of it in 
the north), but 75-80% of all wheat produced in 
the country comes from irrigated systems located 
in various regions of Afghanistan. 

Efforts aimed at reviving agriculture will have to 
focus on factors that have traditionally limited 
crop production in Afghanistan, such as inadequate 
water use efficiency, the amount and seasonal dis
tribution of rainfall, and widespread soil erosion 
and infertility. In both irrigated and rainfed envi
ronments, diseases such as yellow rust remain a 
problem, while drought is a serious constraint for 
farmers working in rainfed areas or under condi
tions of limited irrigation. Wheat varieties identi
fied as being well adapted to Afghan conditions 
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have improved genetic resistance to yellow rust 
and tolerance to drought. New agronomic prac
tices will help farmers combat problems such as 
water scarcity and soil erosion, while making it 
possible for improved varieties to better realize 
their potential. 

Activities can be organized into three categories: 
immediate provision of wheat seed and crop 
management technologies to jumpstart agriculture 
in the country; launch of a basic wheat research 
program; and restoration of permanent physical 
and human capacity to conduct research and 
develop and disseminate technology. These three 
sets of activities are described below. 

3.1 Seed procurement and distribution 

Making seed of improved wheat varieties 
available to farmers for multiplication is the most 
effective way to jump-start wheat production in 
Afghanistan. Seed of well-adapted wheat 
varieties will be obtained from different sources, 
including from CIMMYT-Mexico and countries 
with cropping conditions similar to those in 
Afghanistan, such as Turkey, Iran and Pakistan. 
For example, the same winter wheat cultivars 
have been released in both Turkey and Afghani
stan, indicating that winter wheat production 
conditions are similar and that varieties adapted 
to Turkish conditions would do well in Afghani
stan. Seed procurement will be done mainly in 
the first three years of the project, since it is 
assumed that by year 4 local farmers will have 
the capability to produce most of the required 
seed to satisfy local demand. 

Care must be taken to obtain good quality seed, 
i.e., in terms of both optimum condition for 
sowing. At first seed quantities delivered to 
farmers will be small, but they will be distributed 
to as many communities as possible for multipli
cation. The first seed harvest must be retained to 
build up community "seed banks" that will allow 
seed stocks to be built up rapidly. 

Most of the wheat grown in Afghanistan is fall
sown, "spring-habit" wheat, though there are 
areas where winter/facultative wheats are sown 
(15-20 % of the total wheat area). Fortunately, 
CIMMYT is well poised to recommend wheat 
varieties of both types that are available after 

having been previously tested and grown by 
farmers in Afghanistan. 

The irrigated systems that cover just 5% of 
Afghanistan's territory produce 85% of all 
agricultural outputs; priority must thus be given 
to reviving wheat cropping in those systems. 
Thus activities aimed at revitalizing wheat 
cropping in the north will include procuring 
and/ or producing enough seed of rainfed 
varieties and multiplying them under irrigated 
conditions so farmers will have sufficient seed to 
sow when the drought breaks. 

In irrigated systems: Seed of relevant wheat 
varieties will be multiplied and/ or procured for 
immediate distribution to farmers in the irrigated 
systems of southeastern Afghanistan. Since the 
irrigation systems in most of these areas have 
been damaged, varieties combining good perfor
mance under irrigated conditions with a proven 
water use efficiency are required. 

Spring wheat varieties such as MH97 from 
Pakistan, Ziyabey 98 from Turkey, or Chamran 
from Iran would be appropriate for those areas; 
they are all derived from a CIMMYT line called 
Attila. Where irrigation is available (e.g., under 
the traditional karez system), Kauz, another 
CIMMYT line, would be adequate. Seed for Kauz 
should be available throughout the region, since 
it has been released in several countries (albeit 
under different names). 

In rainfed systems: As for the northern "lalmi" 
areas that have been hardest hit by the current 
drought, seed of well adapted wheat varieties will 
need to be ready in sufficient amounts to distri
bute to farmers. What types of wheat are 
required? Spring and/ or facultative varieties that 
are known to be suitable for rainfed mountain 
conditions, that thrive on minimum moisture, and 
that have some tolerance to spring and late frost. 

Little is known about which wheat varieties were 
being grown in these rainfed areas. They could 
have been landraces or materials descended from 
landraces. Nearly all these materials are highly 
susceptible to rust diseases. The CIMMYT Wheat 
Genetics Gene Bank, as well as wheat genetic 
resource collections elsewhere may have seeds of 
these traditional varieties conserved. Should 

···············-··········-·-···-·····-·---············-··----·····--··-······---·····-·-----···· .. --·--·····----····-- ············-·-····-·········-········-····· ··-·····----······-·····-.. ····--····-·-······ .. ·-·-·-············--- ················-·-·-·--·······-·--·-.. ·-··········--........................... . 
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seed of these varieties be found, they could be 
multiplied and returned to farmers for further 
multiplication and production. 

3.2 Wheat research activities 

CIMMYT' s comparative advantage lies in deve
loping superior yielding, widely adapted wheat 
varieties; in developing more effective techniques 
for crop, soil, and water management; in estab
lishing and conducting research trials; and in 
building up national agricultural research system 
(NARS) research capacity by providing training 
to its scientists. This is precisely what is called for 
in a country whose national agricultural research 
system has been as badly damaged as in Afghan
istan's case. This section describes the proposed 
program of CIMMYT-led research under the 
project; the next section discusses rebuilding the 
local capacity for research. 

On-Jann trials, participatory varietal selec
tion, and Janner participatory research. 
Farmer testing of improved varieties and 
cultivation practices can begin as soon as the 
autumn 2002 crop cycle, in collaboration with 
NGOs who are working in the different parts of 
Afghanistan. Once established, this convention of 
working with farmers, local organizations, and 
NGOs will become the modus operandi of this 
project. Farmer participation in varietal selection 
and on-farm trials is essential to ensure that 
farmers will grow the varieties best adapted to 
their conditions (including their own landraces); 
fosters amongst farmers a recognition of the 
"value" of the varieties they themselves select; 
imprint ownership of the varieties with the 
participating farmers; and, foster farmer-to
farmer seed dispersion. 

Objectives 
• To ensure that varieties grown by farmers are 

those best adapted to their environmental, 
cultural and end-use requirements. 

·• To ensure that the crop management practices 
help farmers produce high yields and reduce 
their production costs while promoting 
resource use efficiency (e.g., of water, fertilizer, 
herbicides, etc.). 

Activities 
• Identify locations for conducting on-farm trials 

and farmer participatory varietal selection, as 
well as the farmers who will be involved. 

• Distribute seed of high yielding, well adapted 
varieties and other inputs to trial participants. 
The basics of conducting such trials will be 
demonstrated to farmers by collaborating NGOs. 

• Involve farmers in testing their agronomic 
practices against alternative crop management 
techniques to identify the ones that best suit 
their needs. 

On-station research (breeding and agronomy). 
A longer-term venture will be needed to generate 
better performing varieties for the diverse con
ditions found in Afghanistan. Some CIMMYT
derived varieties, such as Pamir 94 and Kauz, 
have already been grown by farmers in 
Afghanistan. 

Agronomy experiments conducted in parallel 
with variety trials will identify the potential of 
new resource-conserving technologies such 11s 
bed planting and conservation tillage. The best 
agronomic practices will then be combined with 
superior varieties in on-farm verification and 
demonstration trials, to introduce the new 
technologies to farmers. 

Objectives 
• To make available for screening and release a 

number of varieties that are likely to outper
form Afghanistan's older varieties. 

• To provide farmers with varieties possessing 
high yield potential, improved resistance to 
yellow rust, and cold tolerance. 

• To ensure that improved wheat varieties are 
grown under agronomic practices such as bed 
planting and conservation tillage, which 
improve nutrient use efficiency, promote water 
conservation, and reduce farmers' production 
costs. 

Activities 
• Agronomy experiments conducted in parallel 

with variety trials will identify the potential of 
new resource-conserving technologies such as 
bed planting, conservation tillage, and 
improved irrigation methodology. 
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• The best agronomic practices will then be com
bined with superior varieties in on-farm verifi
cation and demonstration trials directed at 
introducing the new technologies to farmers. 

• Testing of new varieties under relevant agrono
mic practices such as bed planting and conser
vation tillage, through a network initially run 
by consultants in different areas of Afghanistan, 
but eventually to be turned over to the Afghan 
NARS. 

3.3 Human resource development 

An essential long-term training objective is to 
help re-establish the research capacity of the 
national agricultural research system (NARS). 
The last director of Afghanistan's NARS claims 
that with the necessary scientific support and 
sufficient financial resources, significant progress 
can be made to make the system operative again 
within a relatively short time. A chief component 
of the NARS would be an invigorated extension 
service, which is essential to delivering seed, 
implements for use with bed planting and 
conservation tillage, and other inputs to farmers. 

Objectives 
• To provide different levels of training in plant 

breeding, agronomy, bed planting, and 
conservation agriculture. 

• To create a critical mass of Afghan scientists 
with advanced training in different disciplines 
to ensure continued operation of the newly 
established NARS. 

Activities 
• Short-term (1to6 weeks) technical courses in 

various disciplines will be organized and 
offered during the first phase of the project. 
Starting in year 2, medium-term technical 
courses in crop improvement and bed 
planting, both in-country, regionally, and at 
CIMMYT Headquarters, will be offered to 
researchers identified by NARS partners. 

• In years 2, 3 and 4, support for Afghan NARS 
staff to undertake M.Sc. programs will be 
provided. 

4. Expected outputs at the end of five 
years 

This integrated subproject aims to improve food 
security and the livelihoods of the rural and 
urban poor via the provision of improved wheat 
varieties and crop management practices, 
enhanced seed security, and a renewed Afghan 
capacity to conduct research to improve wheat 
varieties adapted to particular environments. 
The following sprcific outputs will be achieved 
by the end of the five' year project period:: 

• At least 10 improved wheat varieties will be 
available for adoption by Afghan farmers, 
offering higher yields, water-use efficiency, 
and improved resistance to major wheat 
diseases. 

• Improved wheat varieties will be grown on at 
least 50% of the irrigated wheat area, and on at 
least a third of the rainfed wheat area. The net 
result will be increased wheat production and 
improved yield stability, even under difficult 
farming conditions. The estimated added value 
of wheat production resulting from the project 
is expected to be at least US$28 million per year. 

• At least 100 Afghans will be trained in 
different aspects of wheat research methods. 

• At least 10,000 farmers will be exposed to 
improved wheat production technologies 
through on-farm research experiments and 
technology demonstrations. 

5. Staffing resources and budget required 

CIMMYT has a number of expert staff posted in 
the peri-Afghan region. The Center has long 
maintained a presence there through its regional 
office in Ankara, Turkey, and Katmandu, Nepal. 
In 1996, CIMMYT opened an office in Almaty, 
Kazakhstan, to cover the region of Central Asia 
and the Caucasus (CAC). In addition, CIMMYT 
has regional staff posted in Beijing, New Delhi, 
Dhaka Tblisi, and Aleppo. Scientists posted in 
Turkey, Nepal and Kazakhstan routinely travel 
to countries in the region conducting research in 
cooperation with CAC NARS, providing 
consulting services, and organizing seminars and 
traveling workshops for NARS researchers. Their 
long and varied experience conducting research 
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and helping to solve agricultural problems in the 
region gives CIMMYT a distinct advantage to 
conduct crop trials and provide training in 
Afghanistan. Numerous CIMMYT staff posted in 
the region provide wide-ranging experience, as 
detailed below: 

• Dr. Hans-Joachim Braun, Facultative and 
Winter Wheat Breeder based in Ankara, 
Turkey, has nearly 20 years of experience in 
the region. He has maintained close contact 
with Afghan scientists and collaborated closely 
with the Swedish Committee for Afghan Relief 
and with F AO. Several wheats have been 
identified and released in Afghanistan through 
this collaboration. 

• Dr. Alexei Morgounov, Wheat Breeder based 
in the CAC regional office located in Almaty, 
Kazakhstan, has more than 10 years' 
experience in the region. 

• Dr. Guillermo Ortiz-Ferrara, Spring Wheat 
Breeder, currently stationed in Nepal, with 
more than 20 years working in the region. 

• Dr. Etienne Duveiller, Wheat Pathologist 
stationed in Nepal. 

• Dr. Peter Hobbs, Wheat Agronomist, posted in 
Nepal. 

• Dr. Raj Gupta, CIMMYT Rice/Wheat 
Consortium Coordinator, based in New Delhi. 

• Dr. Craig Meisner, Wheat Agronomist 
stationed in Bangladesh. 

• Dr. Ame Hede, Wheat Breeder based in 
Turkey. 

• Dr. Osman Abdalla, Spring Bread Wheat 
Breeder stationed in Aleppo, Syria. 

• Dr. Miloudi Nachit, Durum Wheat Breeder 
based in Aleppo, Syria. 

These scientists will be supported by specialized 
staff at CIMMYT headquarters in Mexico. They 
are Drs. Maarten van Ginkel, Head of Bread 
Wheat Breeding for Optimum Environments; 
Richard Trethowan, Head of Bread Wheat 
Breeding for Marginal Environments; Ravi Singh, 
Geneticist/ Pathologist, Rust; Ken Sayre, Head of 
Crop Management; Ivan Ortiz-Monasterio, 
Wheat Agronomist; Bent Skovmand, Head of 
CIMMYT' s Wheat Germ plasm Bank and Genetic 
Resources; Thomas Payne, Head of the Interna
tional Wheat Improvement Network (IWIN) and 
Reynaldo Villareal, Head of Training. 

Subproject 2 (Wheat research) - estimated required budget (US$000): 

II. WHEAT SUBPROJECT : Year 1 ! Year 2 ! Year 3 , Year 4 ' Year 5 ' Total 

2.1 Personnel 
2.1.1 Wheat breeder 150 156 162 169 ! 175 812 
2.1.2 Technicians (3) 32 ! 34 35 36 38 175 
2.1.3 Secretary 10 10 10 11 11 52 
2.1.4 Driver 6 6 6 ' 7 7 32 
2.1.5 Consultants 105 73 50 39 41 308 

Subtotal personnel 303 279 ! 264 ! 262 ! 273 1,381 
2.2 Operatin!l expenses 165 ! 163 162 ' 125 I 148 

' 
763 

2.3 TraininJ? ' 30 147 184 ' 186 71 : 618 
2.4 CIMMYI' overhead (22% of above items} 110 130 ' 134 126 108 608 
2.5 Capital expenses 79 0 

' 
0 0 ! 0 79 

TOTAL, WHEAT SUBPROJECT 687 719 744 699 600 3,448 
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SUBPROJECT 3. Improved food availability through 
enhanced maize production systems in Afghanistan 

Lead institution: International Maize and Wheat Improvement Center (CIMMYT) 
Apdo 6-641, 06600 Mexico, D.F., MEXICO 
Telephone: (52-55) 5804-2004 
Fax: (52-55) 5804-7558, -9 
Email: cimmyt@cgiar.org 
Internet: www.cimmyt.org 
Lead contact: Dr. Shivaji Pandey, Director, Maize Program 

( s.pandey@cgiar.org) 

1. Subproject objectives 

The goals of this subproject parallel those of 
subproject #2, with the following three technical 
objectives: 

• To provide locally-adapted seed of maize 
varieties to Afghan farmers; 

• To conduct research in-country and on-farm to 
test and improve maize varieties and manage
ment practices; and 

• To rebuild the physical and human resources so 
that a revitalized national agriculture research 
service (NARS) can assume responsibility for 
maize research in the country. 

2. Justification 

Maize, one of CIMMYT' s mandated crops, is the 
third most important cereal crop in Afghanistan, 
after wheat and rice. No other crop is grown as 
extensively as maize in the summer (more than 
0.33 million ha were cropped to maize in 1998). 
Part of the maize produced is used for animal 
feed, but the crop is also an important calorie 
provider for resource-poor consumers in rural 
and urban areas. 

The challenge: Cultivation of important cereals 
such as maize will need to be revived in order to 
restore the diversified farming systems that were 
once the norm in Afghanistan. 

3. Subproject activities 

CIMMYT' s planned maize activities for Afghani
stan can be organized into three categories: 

• Immediate provision of maize seed and crop 
management technologies as part of the effort 
to restart agricultural activities in the country; 

• Launch of a basic maize research program; and 

• Restoration of permanent physical and human 
capacity to conduct maize research and develop 
and disseminate technology. 

3.1 Seed procurement and distribution 

Seed of well-adapted CIMMYT-derived maize 
varieties will be obtained from different sources, 
including countries with cropping conditions 
similar to those in Afghanistan. CIMMYT-derived 
maize varieties adapted to tropical, subtropical, 
and highland ecologies have been extensively 
tested in Afghanistan and neighboring Pakistan 
during the last 30 years. Several promising open
pollinated maize varieties have been identified 
that have shown a more than 200% yield advan
tage over local cultivars. For example, Laxmi, an 
open-pollinated maize variety derived from 
CIMMYT germplasm is extensively grown in 
Bihar, India, and could be rapidly increased for 
distribution in Afghanistan. 

Seed procurement will be done.mainly in the first 
three years of the project, since it is assumed that 
by year 4 local farmers will have the capability to 
produce seed to satisfy local demand. The first 
seed harvest must be retained to build up com
munity "seed banks" that will allow seed stocks 
to be built up rapidly. 

In irrigated systems: Seed of relevant maize 
varieties will be multiplied and/ or procured for 
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immediate distribution to farmers in the irrigated 
systems of southeastern Afghanistan. Since the 
irrigation systems in most of these areas have 
been damaged, varieties combining good perfor
mance under irrigated conditions with a proven 
tolerance to moisture variability are required. 

Improved open-pollinated maize varieties and 
synthetics from subtropical maize Populations 
42, 44, 501, and 502 (white grain) and Populations 
33 and 45 (yellow grain) have done well in the 
region. For drought stricken areas, DTP-1, DTP-2 
and other drought tolerant populations developed 
by CIMMYT will be provided. To ensure nutri
tional security especially among women and 
children in rural areas, quality protein maize 
(QPM) containing double the normal amount of 
lysine and tryptophan protein will be promoted. 

In rain/ ed systems: As for the northern areas 
that have been hardest hit by the current 
drought, seed of well-adapted maize varieties 
will need to be ready in sufficient amounts to 
distribute to farmers. CIMMYT-developed 
populations and varieties that tolerate drought 
and low nitrogen conditions, such as Tuxpeno
Sequia and Pool 16 Sequia, an early maturing 
maize, will be especially useful for drought
stricken Afghan farmers. 

3.2 Maize research 

On-farm trials, participatory varietal 
selection, and farmer participatory research. 
Farmer testing of improved varieties and culti
vation practices, through collaboration with local 
organizations and NGOs will be the modus oper
andi of this project. Farmer participation in varietal 
selection and on-farm trials is essential to ensure 
that farmers will grow the varieties best adapted 
to their conditions; fosters amongst farmers a 
recognition of the "value" of the varieties they 
themselves select; imprint ownership of the varie
ties with the participating farmers; and, foster 
farmer-to-farmer seed dispersion. 

Objectives 
• To make available to farmers the best adapted 

maize varieties for their environmental, 
cultural and end-use requirements. 

• To provide recommendations regarding super
ior crop management practices to enable 
farmers to produce high yields and reduce their 
production costs while promoting resource-use 
efficiency (of water, fertilizer, herbicides, etc.) . 

Activities 
• Identify locations for conducting on-farm trials 

and farmer participatory varietal selection, as 
well as the farmers who will be involved. 

• Distribute seed of high yielding, well-adapted 
varieties and other inputs to trial participants. 
The basics of conducting such trials will be 
demonstrated to farmers by collaborating NGOs. 

• Involve farmers in testing their agronomic 
practices against alternative crop management 
techniques to identify the ones that best suit 
their needs. 

On-station research. A longer-term venture will 
be needed to generate better performing varieties 
for the diverse conditions found in Afghanistan. 
CIMMYT plans to make available for screening 
and release a number of varieties that are likely 
to outperform older maize varieties grown in 
Afghanistan. Testing of new varieties and relevant 
agronomic practices, such as bed planting and 
conservation tillage, will be conducted through a 
networ~ initially run by consultants in different 
areas of Afghanistan, in cooperation with the 
Afghan NARS, local farmers' associations, and 
NGOs engaged in agricultural relief and 
reconstruction efforts. 

Agronomy experiments conducted in parallel 
with variety trials will identify the potential of 
new resource-conserving technologies such as 
bed planting and conservation tillage. The best 
agronomic practices will then be combined with 
superior varieties in on-farm verification and 
demonstration trials, to introduce the new 
technologies to farmers. 

3.3 Human resource development 

The long-term training objective of this subpro
ject is to help re-establish the maize research 
capacity of the national agricultural research 
system (NARS). A chief component of the NARS 
would be an invigorated extension service, which 
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is essential to delivering improved maize seed 
and other technologies to farmers. 

Objectives 
• To provide different levels of training in maize 

breeding, agronomy, and conservation agricul
ture. 

• To create a critical mass of Afghan scientists 
with advanced training in different disciplines 
to ensure continued operation of the newly 
established NARS. 

Activities 
• Starting in year 2, medium-term technical 

courses in crop improvement and agronomy, 
both in-country, regionally and at CIMMYT 
Headquarters, will be offered to researchers 
identified by NARS leaders. 

• In years 2, 3 and 4, support for Afghan NARS 
staff to undertake M.Sc. programs will be 
provided. 

4. Expected outputs at the end of five 
years 

• New and improved cultivars adapted to local 
conditions and possessing high levels of 
tolerance to diseases, pests, and environmental 
problems. 

• Quality seed of improved maize cultivars avail
able to Afghan farmers in adequate amounts. 

• Increased profitability for resource-poor 
farmers and food available at affordable prices 
for urban consumers. 

• Trained research and extension local personnel. 

• A formal organizational structure and experi
ment station facilities for conducting maize 
research. 

5. Staffing resources and budget required 

The Afghanistan maize research project will be 
led by Dr. Fernando Gonzalez, Maize Expert 
based in New Delhi, with the support of 
CIMMYT Maize Program headquarters staff. 

Subproject 3 (Maize research) - estimated required budget (US$000): 

III. MAIZE SUBPROJECT 'Yearl ' Year 2 Year3 Year4 Years Total 

3.1 Personnel . 
3.1.1 Maize breeder 70 55 38 20 20 203 
3.1.2 Technicians (2) 22 : 22 23 24 25 117 

Subtotal personnel ' 92 77 61 44 45 320 
3.2 OperatinK expenses ' 95 107 104 86 68 461 ' 
3.3 TraininK 23 49 55 55 52 234 
3.4 CIMMYf overhead (22% of above items)! 46 51 48 41 36 223 
3.5 Capital expenses 31 0 0 0 0 31 

TOTAL, MAIZE SUBPROJECT 287 285 269 226 202 1,269 
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SUBPROJECT 4. Improved food availability through 
enhanced rice production systems in Afghanistan 

Lead institution: The International Rice Research Institute (IRRI) 
DAPO Box 7777, Metro Manila, Philippines 
Tel: (63 2) 845 0563; 812 7686 (ext 756) 
Fax: (63 2) 845 0606; 8911292 
Internet: Web: http://www.irri.or!if 
Lead contacts: Dr. Mark Bell (m.bell@cgiar.org) 

Dr. Ismail Abdelbagi (abdelbagi.ismail@cgiar.org) 

1. Subproject objective: 

The sub-project aims to establish efficient and 
low-risk rice production systems based on the 
use of appropriate varieties, and supported by 
adequately trained staff in national organizations 
working with functional research and develop
ment (R&D) support facilities. 

2. Justification 

The problem: Rice is a major staple for the 
people of Afghanistan, with average annual 
consumption of around 17 kilograms of rice per 
person (equivalent to around 30 kg rice as paddy 
per year or around 183 cal/ capita/ day). In the 
last ten years, the total amount of rice required in 
Afghanistan has risen by 42%. However, during 
that same period: 

• The rice area has fallen by 35 % ; 

• Rice production has fallen by 43%; 

• Yields have fallen (6%) to a low 1.8 
tons/hectare average (less than half the world 
average of around 3.7 t/ha) 

As a result, rice importation by Afghanistan has 
risen twenty-fold (from 5,000 tons/year to over 
100,000 tons/year). Rice imports in 1999 alone 
cost Afghanistan US$ ___ _ 

3. Subproject specific activities 

To ensure food security in Afghanistan, there is a 
need to increase national rice production 
through: 

• The introduction of suitable varieties: Based 
on a needs assessment and local agro-climatic 
conditions, varieties to meet farmers' and 
market preferences - drawn from both locally 
available and introduced lines - will be tested 
and identified under this subproject. Local 
varieties will be collected, documented and 
safely stored for gene and germplasm conser
vation purposes. After validation in farmers' 
fields, seed of superior varieties will be made 
available to farmers through a linked process 
of verification-demonstration-dissemination. 
Once these suitable varieties have been 
identified, training and field operations will 
focus on production and maintenance of good 
quality seed made available to farmers. 

• Building human and physical capacity to 
conduct research: The subproject will deter
mine the human resource needs to support rice 
research and delivery and will strengthen HR 
capacity through training (including a mix of 
on-the-job, short course and/ or post-graduate 
training) and where appropriate provision of 
training infrastructure. IRRI will draw on its 
close collaboration with the Agricultural 
Research Education and Extension Organiza
tion (AEREO) of Iran. By cooperating with 
AEREO, appropriate training opportunities 
will be delivered in both the relevant agro
ecological environment and language. 

As part of the human resource development 
component, working visits will be organized 
for key Afghanistan contacts to AEREO and 
other rice production areas (including IRRI Los 
Banos) with the objective of sensitizing the 

Proposal: Rehabilitating Afghan agriculture and research capacity Appendix II, page 15 



participants to the relative values of integrated 
crop management, seed production and distri
bution, and sound research facilities. Training 
will include rice variety improvement and 
testing, grain quality management and integra
ted crop management. 

The expected steps in the project include: 

3.1. Introduction of suitable varieties 

Objective: 
• To identify and test suitable varieties for 

farmers' conditions and then make selected 
varieties available to farmers (i.e., verification -
demonstration - dissemination) 

Activities: 
• Meet with local and regional partners to assess 

varietal needs. This assessment will build off 
the ongoing CGIAR consortium's work and 
the Asian Development Bank-sponsored needs 
assessment. 

• Collect, document and safely store local varie
ties for germplasm conservation 

• Produce, multiply and ship seed to comple
ment identified local varieties 

• Evaluate potentially adapted varieties in colla
boration with local and regional researchers 

• Monitor trials for quality assurance 

• Validate a subset of promising varieties on
farm through local partners with farmer 
participation 

• Hold rice collaborators and farmers' workshops, 
as well as field days to demonstrate promising 
new technologies 

• Produce seed of promising varieties in colla
boration with local and/ or regional partners 

• Establish and oversee an effective seed distri
bution mechanism 

3.2. Building human and physical 
capacity to conduct research 

Objectives: 
• To determine the human capacity resources 

needs to support rice research and delivery, 

• To enhance the capacity of the national staff 
(based on determined needs) through training 
(including a mix of on-the-job, short course 

and/ or post-graduate training) and where 
appropriate provision of infrastructure 

• To upgrade the country's literature stocks on 
rice knowledge 

• To provide the basic equipment to support a 
functional national rice R&D & training 
program 

Activities: 
• Assess training needs of local partners. This 

assessment will build off the on-going CGIAR 
consortium's work and the Asian Develop
ment Bank-sponsored needs assessments. 

• Conduct on-the-job training (OJT) and provide 
short courses (including train the trainer) in 
both Iran and other relevant locations 
(including IRRI Los Bafios) 

• Provide regional working visits to relevant 
regional locations. 

• Identify suitable candidates - if available and 
required - for MSc. and/ or certificate programs 
in areas of high priority need. 

• Conduct in-country and in-region courses 
(implemented with various partners) 

• Provide required equipment for in-country 
and in-region training 

• Identify suitable publications/books to help 
fill knowledge gaps; ship materials to relevant 
institutes 

• Determine essential capital needs and procure 
equipment within budget allocation 

The project will be modeled on IRRI' s recent 
success in East Timor, where in partnership with 
local organizations, a significant contribution is 
being made through the adaptation of varieties 
for local conditions. This partnership arrange
ment harnesses local knowledge of the resident 
organizations with IRRI' s comparative research 
advantage. IRRI intends to draw on its strong 
relationship with AEREO to provide relevant 
training, support and expertise. For sustainability 
of effort, IRRI will be seeking to ensure a regional 
focal point within Iran to provide the training 
and support required for long-term support. 
Due to the circumstances of the project site, IRRI 
will initially run all operations out of Los Banos. 
With time, staff will be transferred to the region. 

Proposal: Rehabilitating Afghan agriculture and research capacity Appendix II, page 16 



4. Expected outputs at the end of five 
years 

By 2007 at least 8,000 Afghan rice farmers will be 
growing improved local or introduced varieties 
as maintained and produced through the 
programs established by the project. At least 20 
improved rice varieties will have been tested and 
at least two of these will be integrated into the 
seed production program along with local 
improved varieties. A core group of national 
researchers will have participated in training and 
working visits and will understand how to 
implement and run an effective variety testing 
and distribution network with farmers. Over 
2000 farmers will have been trained and will 
have seen improved production practices either 
through on-farm demonstrations or the changed 
practices of their neighbor farmers. Training and 
extension materials (in paper and IT formats) will 
have been developed to ensure access to 
knowledge for all intermediary organizations. 
The introduction of improved varieties, high 
quality seed and improved crop management 
and post-production practices will contribute to a 

25% improvement in food security. The 
estimated annual value of this added production 
is approximately US$16 million. 

This project offers an exciting opportunity to 
bring together the expertise of a number of 
players under the leadership of CIMMYT. The 
success of this subproject will very much depend 
on the participation and support provided by the 
project coordinating center and other local 
partners. These in-country staff will play key 
liaison roles between IRRI staff based in the 
Philippine and the local partners to ensure 
continuity and the follow-up required so that the 
research and interventions at the grassroots level 
come to fruition. It will have to be a true 
partnership of shared commitment and goals. 

5. Staffing resources and budget required 

The project will be supported by a full time 
affiliate scientist working closely with Dr Ismail 
Abdelbagi (an internationally recruited scientist 
with extensive contacts and knowledge of the 
language, culture and conditions of region). A 
summary budget for the subproject follows: 

Subproject 4 (Rice research) - estimated required budget (US$000): 

IV. RICE SUBPROJECT l Year 1 Year 2 I Year 3 'Year4 Years Total 

4.1 Personnel 
4.1.1 Senior rice scientist 73 i 76 96 l 100 104 449 
4.1.2 Technicians 13 13 14 14 ' 15 69 

. 
4.1.3 Consultants 23 23 24 24 25 118 

Subtotal personnel 108 ' 112 133 138 143 636 
4.2 OperatinJZ expenses i 120 

' 
125 130 135 ' 141 651 

4.3 TraininJZ ' 60 62 63 65 l 66 315 
4.4 IRRI overhead (21 % of above items) I 61 ' 63 69 i 71 74 336 
4.5 Capital expenses 10 

' 
15 12 ' 15 12 64 

TOT AL, RICE SUBPROJECT 359 l 377 407 424 436 2,003 
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SUBPROJECT 5. Improved food availability through 
enhanced potato production systems in Afghanistan 

Lead institution: International Potato Center (CIP) 
P.O. Box 1558, Lima 12, Peru 
Telephone: (51-1) 349-6017 
Fax: (51-1) 317-5326 
Email: cip@cgiar.org 
Internet: www.cipotato.org 
Lead contact: Dr. Charles Crissman (c.crissman@cgiar.org) 

1. Justification 

Potato is an important food crop in Afghanistan. 
The annual consumption of potato is reported to 
be about 10 kg per person. In 1998, Afghan 
farmers produced 235,000 metric tons of potatoes 
from about 14,000 hectares, with an average yield 
of 16.8 tons per hectare. Compared to develop
ing country averages, this yield figure is fairly 
high due to irrigated cultivation, and indicates 
good environmental conditions where further 
improvements can be expected. 

Major constraints to improved potato producti
vity in Afghanistan include widespread use of 
disease susceptible varieties, poor quality seed, 
and Hmited knowledge of pest and disease man
agement. Fortunately these challenges can all be 
addressed through readily available improved 
technologies. This proposal outlines a plan for 
making the benefits of these technologies 
available to Afghan potato farmers quickly. 

Varieties: Compared to the major grain crops, 
varietal replacement in potatoes is slow. The 
youngest of the popular varieties in Afghanistan 
were first developed nearly 50 years ago. About 
nine potato varieties are grown in Afghanistan, 
including two local varieties (Garma and Sarda), 
two varieties introduced from India (Kufri 
Chandramurkhi and Kufri Laukar) and five others 
introduced from Europe. Since then, the Interna
tional Potato Center (CIP) and other programs 
have developed new varieties that are resistant to 
late blight (Phytophthora infestans) and viruses, 
the two most important causes of potato disease 
in Afghanistan, tolerant to water deficit and to 

some insect pests. Introduction and local evalua
tion of CIP-bred potatoes has resulted in the 
identification and dissemination of several 
resistant varieties in nearby Pakistan, Nepal and 
Bhutan in the past seven years. 

Seed: For many crop production systems in 
Afghanistan, a major constraint for increasing 
production is the lack of availability of good 
quality seed. This is also true for potato. In 
general, no potato seed production system exists. 
Most potato seed is produced, managed and 
distributed by farmers through informal 
exchange. Potatoes reproduce clonally; small 
tubers saved from one harvest become the seed 
for the next season. About 10% of total produc
tion is normally reserved for this. Farmers select 
seed based on rule-of-thumb criteria, which varies 
form region-to-region, resulting in low quality 
seed. Diseases are transmitted in the tubers and so 
yields gradually decline as seed become more and 
more infected. Potato seed is costly, bulky and 
perishable. As such, seed programs are particu
larly susceptible to disruption during times of civil 
strife or economic pressure. 

Formal seed systems are designed to supply 
good quality seed with low disease content to 
farmers located in areas with low disease pres
sure, who multiply "clean seed" for sale to other 
farmers. The production of quality seed depends 
on a system of tissue-culture based rapid multip
lication under controlled net-house conditions 
with strict quality control. The institutional 
arrangements to accomplish this can be compli
cated, usually requiring collaboration among 
several government agencies. Farmer-based seed 
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systems are another a key component of a success
ful seed program, but since farmers seldom spe
cialize in seed production, they need to be trained 
for it and preferably be organized into seed 
producer groups. CIP has 30 years experience in 
developing and strengthening both the technical 
and institutional aspects of farmer-based infor
mal and program-based formal seed systems. 

Pest and Disease Management: The potato is sus
ceptible to a wide variety of pests and diseases. 
In Afghanistan the most important and wide
spread diseases reported by farmers are early 
and late blight (Altemaria solani), as well as 
several other diseases appearing under particular 
conditions. Among the most prevalent pests are: 
cutworms, green peach aphid, potato tuber moth, 
and leafminer fly. In most of the world, pest and 
disease control is achieved through using agro
chemicals. Though their use improves yields, 
agrochemicals can adversely affect the environ
ment and human health. CIP has developed 
integrated pest and disease management techno
logies for the important pests and diseases that 
affect potato production in Afghanistan. 

2. Subproject activities 

Implementation Strategy: 
The subproject will use the commodity chain 
concept to holistically treat the development of 
the potato sector. A full time professional potato 
specialist based in Afghanistan will identify 
essential Afghan collaborators, and in collabora
tion with them, will rapidly introduce existing 
potato technologies for local adaptation. Partner
ing with governmental and non-governmental 
agencies, the subproject will use participatory 
techniques to train farmers in seed production 
and improved crop management. Short-term 
training will familiarize agricultural profess
sionals with improved potato technologies, and 
longer term and degree training will improve the 
level of professional competence in research and 
extension. Selected capital investments will 
create the physical conditions for effective use of 
the newly trained professionals. Through strate
gic planning, the subproject will assist in the 
creation of a policy environment to encourage 
sustained development of the sector. 

Proposed Activities: General groups of activi
ties are described below. These are grouped by 
the time expected to complete the activity. The 
project team and collaborators shall start all 
activities within the first six months. 

Partnerships: As with the other subprojects 
described in this proposal, CIP' s work will be 
carried out through a network of strategic part
nerships. Using the strategic plan as guidance 
(see Activity 2.1), the potato project leader and 
his national counterparts will continuously seek 
such partnerships to promote the development of 
the potato sector. The strategic plan will include 
objectives that go beyond the scope and financial 
capabilities of this project. Thus, outside 
partners will be sought who can help implement 
portions of the strategic plan. Included among 
them will be active participants in the potato 
commodity chain, including governmental and 
nongovernmental institutions, financial 
supporters and others interested in Afghan 
agricultural development. 

2.1. Short Term Activities (activities to be 
completed within the first six months) 

Joint needs diagnosis: Conduct and analyze 
the results from a rapid survey of the potato 
and seed potato production systems and 
support infrastructure. 
With CIMMYT and the other Future Harvest 
Centers working in Afghanistan, conduct a rapid 
survey of the potato and seed potato production 
systems and support infrastructure. Administered 
by Afghan collaborators, the survey will quickly 
assess the potato sector situation in the major 
potato growing provinces in the different regions 
of the country. The survey should also identify the 
institutions that are or can participate in a potato 
improvement program and characterize policies 
and regulatory procedures that influence tech
nology adoption. Needs for rehabilitation of 
facilities, recruitment of professionals, training 
and supplies will also be identified. 

Planning for development: Develop a 
strategic plan for potato improvement. 
Using participatory techniques, the project leader 
will coordinate the development of a strategic 
plan for improving the potato sector. With 
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information from the needs diagnosis and from 
additional agricultural and development 
professionals, prepare a document for policy 
discussion with governmental and donor 
stakeholders. This document should specify a 
medium term implementation plan for potato 
sector improvement and a long-term vision of 
sector development. This long-term vision should 
be couched in terms of developing the entire 
potato commodity chain from the provision of 
inputs, to potato farmers, to market middlemen, 
to processors, and to the eventual consumers. 

2.2 Medium Term (activities to be completed 
by three years) 

Informal seed production: Fonn and train 
f anner seed producer groups. 
CIP seed specialists and trainers in collaboration 
with local professionals will identify farmers 
with potential for producing seed. These farmers 
will be encouraged to form seed producer groups 
in strategic locations in the country. These groups 
will receive participatory training, probably via 
farmer field schools, in improved agronomy, 
seed production practices, seed storage and 
quality control. These seed producer groups 
multiply high quality seed from the formal seed 
program up to sufficient volumes for sale and 
distribution to potato seed customers throughout 
the country. 

Formal seed production: Strengthen fonnal 
quality seed production through short-tenn 
training and infrastructure restoration. 
CIP seed specialists and trainers will work with 
local professionals to re-establish a formal seed 
production system designed to provide mainte
nance of potato varieties and production of suffi
cient quantities of high quality material for use 
by farmer seed producer groups. The formal seed 
program will be based on rapid multiplication of 
in-vitro materials of the appropriate varieties that 
can be well utilized by the majority of potato 
farmers. The team will establish a quality control 
system to assure high quality standards. Afghan 
potato professionals will be provided with skills 
upgrading and updating via a seed potato short 
course and two individuals will be sent for M.Sc. 
degree training in a regional university. 

Training materials: Develop and disseminate 
training materials for trainers and fanners. 
Development of the potato sector requires improv
ing the skills of a large number of agricultural and 
development professionals and farmers. Training 
materials for improved potato production, seed 
production, potato and seed potato storage, and 
integrated management of pests and diseases are 
needed in English and local languages. These 
documents will be tailored to the needs of univer
sity trained agricultural and non-agricultural 
professionals, community leaders, and farmers 
with little formal education. CIP writers and 
training specialists will work with local collabor
ators to develop these documents. 

Facility rehabilitation and equipment 
acquisition: Repair or build minimal facilities 
to house potato research and seed production. 
The protracted economic crisis and recent civil 
conflict have left the physical infrastructure of the 
national agricultural research institute stripped of 
equipment, and have badly damaged buildings 
and utilities. This project will not completely 
rectify the damages but will rehabilitate at least a 
minimum of offices, laboratories and screen 
houses to provide a work environment conduc
ive to productive effort. 

2.3 Long Term (Activities that remain ongoing 
or have a five-year completion date) 

Varietal identification: Identify and introduce 
suitable new varieties. 
CIP breeding specialists with local professionals 
will establish a potato screening program to 
identify suitable existing or new varieties and 
bring that new material into the country. This 
program will establish multi-location trails and a 
system of data collection and analysis that will 
support the identification of appropriate potato 
varieties already in Afghanistan and provide a 
mechanism for receiving newly introduced 
potato germplasm and identifying potential 
varieties from among the introductions. Prefer
ably the system will involve farmer participation 
in variety selection and utilize techniques to 
assure efficient identification, release and disse
mination of new varieties. 
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Consolidation of seed production: Introduce 
quality control and business management 
practices for economically sustainable seed 
potato production and marketing. 
Co-executed with the medium term re-establish
ment of technical and institutional capacity for 
formal seed production should be long-term goal 
to make the seed program a viable enterprise. 
Seed potatoes are high cost and high value and 
subsidized programs are not sustainable. The 
program manager will be offered business 
management and marketing training to facilitate 
the development of a profitable seed potato 
production enterprise. With the local leader of 
seed production, CIP seed experts will assist the 
development of a business strategy that covers 
production and marketing for a self-sustaining 
seed program. 

Farmer Training: Improve the general level of 
production practices of potato farmers 
The project leader with local collaborators will 
seek strategic partners capable of reaching large 
numbers of potato farmers with agricultural 
extension messages and farmer training. The 
project leader, in collaboration with CIP training 
specialists will coordinate the training of trainers 
to use participatory techniques to train the 
majority of Afghan potato farmers in improved 
production techniques. 

National program strengthening: Re-establish 
a research and outreach program to support 
improved productivity in potato production. 
Like all agricultural technologies, the new potato 
technologies to be introduced require local 
adaptation. A professional trained in germplasm 
management must support varietal screening 
and release. Seed production requires tissue 
culture specialists, pathologists adept at disease 
detection, and agronomists skilled in screen 
house management. Different varieties all require 
different agronomic management for optimal 

production in lab, screen house and field. IPM 
must be adjusted to local conditions and manage
ment practices. All of these tasks must be organized 
in a coherent research program designed to quickly 
produce usable results and diffuse the results to 
farmers and extension specialists. The project 
leader will work with his national counterpart to 
provide leadership to the establishment of a 
priority research program that includes research 
administration in planning, project writing and 
reporting, monitoring, and evaluation and 
budgeting. 

Training for research and extension 
professionals: Continue training activities 
both on a short and long-term basis. 

3. Expected outputs at the end of five 
years 

By 2007 a minimum of 10,000 Afghan potato 
farmers will be utilizing improved seed from the 
seed potato programs established by the project. 
At least three new potato varieties will have been 
introduced and integrated into the seed produc
tion program. Farmer training will have reached 
2000 farmers and many more will have been 
reached by observation of the changed practices 
of their neighbors. The improved varieties, high 
quality seed and improved agronomic, pest and 
disease management and storage practices will 
contribute to 25% yield improvement that in turn 
contributes to higher incomes, improved food 
security and better nutrition for the farm family. 
The project will result in at least an additional 
58,000 tons per year of potato production for 
Afghanistan, with a annual added value of 
approximately US$. ___ _ 

1. Resources required 

A summary budget for the subproject follows: 
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Subproject 5 (Potato research) - estimated required budget (US$000): 

V. POTATO SUBPROJECT i Yearl Year2 Year3 Year4 Years , Total 

5.1 Personnel 
5.1.1 Potato breeder 60 62 65 67 70 \ 325 
5.1.2 Technicians (2) 22 22 23 24 25 \ 117 
5.1.3 Secretary 10 10 10 11 11 52 
5.1.4 Driver 6 6 6 7 7 32 

Subtotal personnel 97 101 105 109 114 526 
5.2 Operating expenses 96 98 100 103 115 513 
5.3 Training 39 72 72 62 34 279 
5.4 CIP overhead (23% of above items) 50 53 55 56 58 272 
5.5 Capital expenses 112 0 0 0 0 112 

TOT AL, POTATO SUBPROJECT 394 324 332 330 321 1,703 

--- -----··-··-·--·-----·---·--------··------···--·----·--·--·---
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SUBPROJECT 6. Improved food availability through 
enhanced chickpea production systems in Afghanistan 

Lead institution: International Center for Research in the Semi-Arid Tropics 
(ICRISAT) 
Patancheru 502 324, Andhra Pradesh, INDIA 
Telephone: (91-40) 329-6161 
Fax: (91-40) 324-1239 
Email: icrisat@cgiar.org 
Internet: www.icrisat.org 
Lead contact: C.L.L. Gowda (c.gowda@cgiar.org) 

1. Subproject objective 3. Subproject activities 

The project will have three major objectives. 

• Strengthen crop improvement capability for 
chickpea in Afghanistan. 

• Support on-farm adaptive research to 
enhance testing and adoption of improved 
production technologies in cereal-based 
cropping systems 

• Build institutional and human resource 
capacity of the national legume improvement 
program 

2. Justification 

Chickpea, lentil, and mung bean are some of the 
legumes traditionally grown in Afghanistan. 
These crops fix atmospheric nitrogen and the 
organic matter of these nitrogen-rich crops help 
to maintain and improve soil fertility, health and 
long-term sustainability of the ecosystems. Chick
pea is the major legume crop. It is cultivated in 
Takhar, Samangan and Mazhar-i-Sharif in the 
north, and Herat province in the west. Chickpea 
is sown during spring and harvested in Septem
ber. Since most chickpea is grown under rainfed 
conditions, yields are low (less than 500 kg/ha). 
Establishing a viable legume improvement 
program will bolster Afghanistan's research 
infrastructure along with the well-being of 
farmers and rural and urban consumers. 

3.1. Enhancement of the crop improve 
ment capability of the Afghan national 
program 

Supply of germplasm and breeding material for 
evaluation and selection 
ICRISAT has the world's largest collection of 
chickpea germplasm (17,258 accessions) in its 
genebank. Germplasm for Afghanistan will be 
selected based on desired traits, including the 
germplasm originating from Afghanistan. The 
emphasis will be on resistance to Ascochyta blight 
and fusarium wilt and cold tolerance in both desi 
and kabuli types - bold seed in kabuli types and 
parching quality in desi types. These germplasm 
lines, along with selected breeding materials, will 
be evaluated at selected research stations in 
Afghanistan. 

Multi-location testing of selected lines for 
adaptation to different agro-climates 
Based on earlier evaluations, selected lines will 
be multiplied and tested at different locations for 
adaptation. These locations will be selected based 
on the crop area and climatic conditions. 

Development of breeding materials with 
desirable traits for local needs 
Short-duration, wilt-resistant advanced breeding 
lines of bold-seeded kabuli chickpea are available 
at ICRISAT. These lines will be crossed with 
ascochyta blight-resistant and cold-tolerant lines 
to develop targeted populations and breeding 
lines for local selection. In desi chickpeas, 
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emphasis will be on improvement of seed size 
and parching quality. Resistance to ascochyta 
blight and tolerance for cold temperatures will 
also be incorporated in these lines by crossing 
with available resistant lines. 

Evaluation and selection of breeding materials 
for local adaptation 
Early-generation (F2tof4) breeding material with 
desirable traits will be screened for resistance to 
ascochyta blight and tolerance for cold at hot
spot locations in Afghanistan. Selections will be 
advanced for evaluation in Fs and F6 generations. 
Where possible, off-season advancement will be 
conducted to hasten the breeding program. 

3.2. Support for on-farm adaptive research 
to enhance testing and adoption of 
improved production technologies in 
cereal-based cropping systems 

Identification and prioritization of constraints 
to production 
Chickpea cultivation is continuously pushed into 
marginal lands because of increasing emphasis 
on staple food crops. Moreover, unavailability of 
suitable varieties, inputs, agronomic manage
ment or proper marketing channels constrain 
production. Efforts will be made to identify 
constraints to chickpea production using 
participatory rural appraisals in major growing 
areas. Identified constraints will be prioritized to 
enable tackling of priority constraints. 

Development and testing of appropriate plant 
protection technologies 
Several diseases cause serious damage to chick
pea production, especially ascochyta blight and 
fusarium wilt. Appropriate integrated disease 
management technologies (including host plant 
resistance) are required in order to sustain 
chickpea production. 

Identification and testing of possible interven
tions to alleviate production constraints 
Possible interventions will be discussed with the 
farming community to incorporate both indige
nous knowledge and new technology to alleviate 
constraints to production. These will be tested 
on-farm using participatory research approaches 

to involve farmers in technology development 
and evaluation. 

Large-scale evaluation of technology options 
Based on the pilot study results, large-scale 
testing will be conducted for the proven techno
logy options (up scaling). 

3.3. Establishment of institutional and 
human resource capacity building of 
a national legume improvement 
program 

Training of scientists at all levels in crop 
improvement and on-farm adaptive research 
Afghan scientists will be provided practical 
training at ICRISAT/ICARDA in chickpea 
breeding, agronomic practices, seed production 
and integrated pest management. This training 
will last for 1-4 months, depending on the need 
and the level of training desired. In addition, 
scientists from CGIAR centers will organize 
short, hands-on practical training programs in 
Afghanistan to provide training to large number 
of Afghan scientists and technicians, specifically 
on on-farm research, varietal testing and seed 
multiplication. 

Improvement of information dissemination 
among researchers and farmers 
Afghan scientists will be encouraged to write 
popular articles, prepare radio /TV talks, 
organize regular farmers' days and training 
programs to disseminate information of direct 
use to farmers generated from research. 

4. Expected outputs at the end of five 
years 

• A viable and vibrant chickpea crop improve
ment program established and operating in 
Afghanistan. 

• Availability of at least 4-6 improved chickpea 
varieties for adoption by farmers. 

• At least 20-25 scientists and technicians will 
have improved capability to undertake 
chickpea improvement research in 
Afghanistan. 
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• Options for inclusion of chickpea in wheat and 
maize-based cropping systems available to 
Afghan farmers. 

• Integrated pest management options available 
to Afghan farmers. 

• An effective seed multiplication and distribu
tion system developed in the country (linked 
to with Afghan Seed Systems project under 
development) 

• An efficient system for information and tech
nology dissemination among scientists and 
farmers established. 

• Farmers' income and livelihood improved. 

• Contribute to self sufficiency in legumes in 
Afghanistan 

5. Staffing resources and budget required 

List of lead scientists involved from ICRISAT 

• Dr.C.L.L. Gowda, Global Theme Leader, Crop 
Management and Utilization (and Project 
Leader) 

• Dr. J. Kumar, Principal Chickpea Breeder 

• Dr. P.M. Gaur, Chickpea Breeder (Visiting 
Scientist) 

• Dr. Farid Waliyar, Principal Pathologist 

• Dr. S.N. Nigam, Principal Breeder and Seed 
Systems Specialist 

• Dr. S. Pande, Principal Pathologist and IPM 
Specialist 

• Dr. Cynthia Bantilan, Principal Socio
economist 

• Dr. A. Ramakrishna, Senior Agronomist 
(Cropping Systems) 

A summary budget for the subproject follows: 

Subproject 6 (Chickpea research) - estimated required budget (US$000): 

VI. CHICKPEA SUBPROJECT Yearl Year2 Year3 Year4 : Year5 Total 

6.1 Personnel 
6.1.1 Chickpea breeder 40 42 43 45 47 217 
6.1.2 Technicians (1) 11 11 12 12 i 13 58 
6.1.3 Secretary 10 10 10 11 11 52 

Subtotal personnel 60 63 65 68 i 71 327 
6.2 Operatinx expenses 89 91 106 100 121 506 
6.3 ICRISAT overhead (24% of above items) 39 43 46 45 55 228 
6.4 Training expenses 12 27 23 21 22 104 
6.5 Capital expenses 30 0 0 0 0 30 

TOTAL, CHICKPEA SUBPROJECT 230 224 239 234 283 1,210 
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SUBPROJECT 7. Livelihoods from livestock: 
Promoting sustainable livestock production in Afghanistan 

Lead institution: Food and Agriculture Organization (F AO) 
Viale delle Terme di Caracalla, 00100 Rome, Italy 
Telephone: (39) 06 57053764 
Fax: (39) 06 57055749 
Internet: www .fao.org 
Lead contact: Dr. Simon Mack (Simon.Mack@fao.org) 

1. Subproject objective 

The objective of the sub-project is to contribute to 
improved food security in Afghanistan by raising 
the productive capacity of the livestock sector 
through improvements in livestock husbandry 
and feeding, underpinned by sound livestock 
health practices (public and private) and function
ing domestic and exports markets for livestock 
products. The sub-project will carry out its 
activities under the PAO umbrella program for 
livestock production in Afghanistan. 

The specific objectives of the project are to: 

a. increase the consumable and saleable produc
tion from livestock; 

b. protect livestock productivity through 
improved animal health; 

c. support livestock production through adoption 
of sound husbandry practices; and 

d. increase the economic potential of livestock 
through greater opportunities for processing 
and marketing livestock products. 

Strategic interventions for livestock sector 
development include the following: 

• Increasing the contribution of livestock to 
household food security through simple inter
ventions that reduce losses through improved 
animal health, housing and strategic feeding; 

• Increasing commercial livestock production 
through better feed supplies for poultry and 
ruminants, improved breeding stock, improved 
marketing and improved support services; and 

• A sound system of livestock services and 
inputs available at the level of the individual 
livestock owner to control production limiting 

diseases, and building the capacity for private 
sector-public sector cooperation in case 
finding, prevention and control of major 
transboundary epizootic diseases. 

2. Justification 

An estimated 85% of the Afghan population are 
engaged in agriculture (livestock and crops), 
with livestock making a contribution to the 
livelihoods of about 80% of these households. 
There are two major systems of livestock husban
dry: the sedentary farmers who practice mixed 
crop-livestock production, and nomads (kuchis) 
who practice an extensive migratory system of 
management and depend almost exclusively on 
animals for their livelihood. Although kuchis are 
estimated at only about 15% of the total popula
tion, they own a significantly higher proportion 
of the livestock. 

As in many countries where subsistence agricul
ture predominates, in Afghanistan, livestock 
perform multiple roles in the household 
economy. Large stock (cattle and camels) are a 
source of draught power and manure, while 
equines (horses and donkeys) are predominantly 
used for transport. Livestock products, particu
larly milk and poultry products, are a source of 
food and, together with animal fiber, cash income. 
Meat is of relatively limited importance for 
household food consumption, as live animals 
play a more important role in household asset 
building. Small stock in particular are often sold 
when there is a need for cash, typically for 
important social functions or to meet unforeseen 
expenditures. 
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The rural labor force in Afghanistan is tradition
ally highly gender-segregated. Within this system 
however, and especially in the sedentary livestock 
systems, poultry and small ruminant husbandry 
is largely women's work. To establish improved 
livestock production practices, access to inputs 
for these systems such as extension, compound 
feed and animal health remedies must therefore 
be directed at women (and children). Improved 
livestock production will also provide significant 
opportunities for women to develop income
earning activities directly under their own control. 

The livestock sector offers one of the few promis
ing opportunities to improve rural household 
food security and to reduce vulnerability through 
income generation, asset accumulation and 
improved nutrition. This can be achieved by 
increasing animal productivity, primarily through 
reducing losses with simple low-cost interventions 
and improved husbandry. There is also a strong 
internal and external demand for a whole range of 
animal products that could provide the basis for a 
viable commercial livestock sector. 

Sub-project background 
Over the past ten years in Afghanistan, F AO 
(supported by UNDP) has demonstrated a 
number of successful and robust interventions in 
village and semi-commercial poultry production 
and integrated small-scale dairy production. It 
has also established a network of community
based veterinary field units (covering over 70% 
or the country), eradicated rinderpest from the 
country (1997), and has continued strategic 
surveillance of transboundary animal diseases, 
laboratory diagnosis and endemic production 
disease control. A veterinarian-run association 
supplies quality-assured animal remedies and 
vaccines to the veterinary field units. A partici
patory e.xtension system was established in all 
parts of the country, except the north. 

Since 1995, FAO has also fielded a number of 
·programs to assist women. Among these have 
been collection centers for commercial milk 
production, small-scale livestock and poultry 
production, the training of women as Basic 
Veterinary Workers and training in the develop
ment of kitchen gardens in association with rural 
health clinics. While each of these activities has 

produced positive results, the political situation 
under the Taliban government prevented 
tackling these issues in a comprehensive manner. 

One of the consequences of the years of conflict 
has been the breakdown of public sector service 
and investment. The livestock sector, like others, 
suffers from the lack of a sustaining policy and 
institutional environment conducive to a viable 
sector. There remain serious gaps in technology, 
knowledge, and skills, and erratic access to goods 
and services continues to constrain the potential 
of the livestock sector. 

The rehabilitation of the agricultural sector to 
increase production and productivity on a reliable 
basis is a priority objective of the Afghanistan 
Interim Administration. In line with this priority 
objective, the Administration has proposed 
special efforts to promote increased livestock and 
poultry production. Both the public and private 
sectors have a role to play in promoting livestock 
production in order to enhance family food 
security. The public good responsibilities of the 
new Afghan government need to be identified, 
infrastructure built/ rehabilitated and staff 
trained. At the same time, appropriate public 
sector responsibilities need to be identified based 
on economic theory, practical application in 
similar countries and the stage of development of 
Afghan agriculture. 

3. Subproject activities 

3.1 Village Cattle 

• cultivation with oxen is still relevant, but is 
steadily losing importance except in some 
mountainous areas and the north-east; 

• milk production from cattle is a very important 
part of the rural economy; 

• most villagers have temporary milk surpluses 
which they would like to sell and there is good 
demand for milk and dairy products; 

• majority of cattle are of local type, but larger 
numbers of exotic and crossbred cattle already 
exist around the urban centres; and 

• significant increase in production requires 
improved of management and feeding and 
development of the breeding stock. 

Proposal: Rehabilitating Afghan agriculture and research capacity Appendix II, page 27 



Development activities of the sub-project 
• increasing fodder production; 

• encouraging the use of concentrates and 
legumes and fodder crops; 

• improved processing and marketing of milk 
and dairy products; 

• development and implementation of integra
ted (health, production, processing, marketing) 
dairy schemes; 

• improvement of the cow population by use of 
good sires; 

• understanding and promoting better husban
dry (animal health) practices to increase 
productivity; and 

• putting in place a regional-based, regulatory 
public veterinary service for disease investiga
tion, diagnosis and early reaction to disease 
outbreaks. 

3.2 Small ruminants 

• less than 50 % of the rural population own 
sheep or goats; 

• small ruminants are concentrated in the 
nomadic (Kuchi) flocks and in the transhumant 
flocks in northern Afghanistan; 

• meat is the most important product; and 

• astrakhan pelt production is a specialised 
system for export in northern Afghanistan. 

Development activities of the sub-project 
• interventions for increased mutton production; 

• strategic supplementary feeding to increase 
fertility and survival of lambs; 

• supplementary feeding to finish lambs for 
slaughter; 

• supplementary feeding with grown fodder and 
concentrates; and 

• lower demand for astrakhan pelts may require 
change of this production system. 

3.3. Poultry 

• most poultry products are from extensive rural 
village production systems which will remain 
important; 

• semi-commercial production systems with 
improved breeds have developed in and 
around urban centres. 

Development activities of the sub-project 
• technical training of owners and access to 

vaccines and remedies for disease prevention 
to stabilize village poultry production; 

• Development and implementation of semi
commercial production systems should to 
cover the demand for poultry products in the 
urban centres; and 

• production and supply of good quality mixed 
feeds. 

3.4 Nomadic livestock 

• between 60,000 to 70,000 nomadic families own 
about 30% of the small ruminants in 
Afghanistan; 

• the number of nomadic families and livestock 
is probably larger than in the 1970's; 

• Kuchis practice their production system 
because of few other alternatives but also 
because of good income during "normal" 
years; and 

• the production system will probably loose 
importance with the development of 
alternative income sources. 

Development activities of the sub-project 
• there are few opportunities to increase the 

efficiency of the nomadic production system; 

• animal health activities (access to remedies and 
vaccines) may have the largest positive impact; 

• kuchis are in direct competition for the grazing 
lands with the local farmers and secure 
grazing rights would stabilize the production 
system. 

4. Staffing resources and budget 
required 

Two full time international staff will be seconded 
by FAO to this project. A summary budget for 
the subproject follows: 
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Subproject 7 (Livestock research) - estimated required budget (US$000): 

VII. LIVESTOCK SUBPROJECT , Year 1 , Year 2 I Year 3 : Year 4 Years Total 

7.1 Personnel 350 364 ; 379 394 I 409 1,896 
7.2 Operating expenses 

' 
625 ; 825 ; 825 . 825 825 3,925 

7.3 F AO overhead (24% of above items) I 263 I 321 ; 325 I 329 333 ' 1,572 
7.4 Capital expenses : 250 50 25 : 25 ; 50 400 

TOT AL, LIVESTOCK SUBPROJECT I 1,488 1,560 1,554 : 1,573 1,618 I 7,792 
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APPENDIX III. 

Biodata sheets of lead project scientists 
• International Maize and Wheat Improvement Center (CIMMYT) 

Sanjaya Rajaram 
Hans-Joachim Braun 
Fernando Gonzalez 
Raj K. Gupta 
Craig Meisner 
Alexei Morgounov 
Ivan Ortiz-Monasterio 
Thomas Payne 
Ken Sayre 
Ravi P. Singh 
Richard Trethowan 
Maarten van Ginkel 
Rey Villareal 

• International Rice Research Institute 
Mark Bell 
Ismail Abdelbagi 

• International Potato Center (CIP) 
Charles Clinton Crissman 
Sarathchandra Gemunu Ilangantileke 

• International Crops Research Institute for the Semi-Arid Tropics 
Ramakrishna Akkinapally 
Cynthia S. Bantilan 
P.M.Gaur 
C. L. L. Gowda 
J. Kumar 
S.N.Nigam 
Suresh Pande 
Farid Waliyar 

• Food and Agriculture Organization (FAQ-Animal Production and 
Health Division) 
S.Mack 
Jeroen Dijkman, Veterinary Consultant 





Education 
B.Sc.: 

Dr. Sanjaya Rajaram 
Director, CIMMYT Wheat Program 

CIMMYT, Apdo. Postal 6-641, 06600 Mexico, D.F., Mexico 
email: s.rajaram@cgiar.org 

Agriculture, Honors, 1962, University of Gorakhpur, India. 
M.Sc.: Genetics and Plant Breeding, 1964, Indian Agricultural Research Institute, New Delhi, 

India. 
Ph.D.: Plant Breeding, 1968, University of Sydney, New South Wales, Australia. 

Employment History 
May, 1996- Director, Wheat Program, CIMMYT, Mexico 
1994-1996: Leader, Bread Wheat Breeding, CIMMYT, Mexico 
1989-1993: Leader, Germplasm Improvement Wheat and Head, Bread Wheat Breeding, CIMMYT, 

1972-1988: 
1971-1972: 
1969-1971: 
1968-1969: 

Awards 

Mexico 
Head, Bread Wheat Breeding Program, CIMMYT, Mexico 
Geneticist, CIMMYT, Mexico 
Post-Doctoral Fellow, Wheat Program, CIMMYT, Mexico 
Post-Doctoral Fellow, Rockefeller Foundation, New Delhi, India 

More than 13 awards, including the King Baudouin International Agricultural Research Award (1988), 
the Order of the Quetzal (1988) of the Government of Guatemala, the International Agronomy Award 
(1992) of the American Society of Agronomy, and the International Service in Crop Science Award 
(1992) of the Crop Science Society of America. He is also fellow of the American Society of Agronomy 
(1988), the Crop Science Society of America (1988), and the Academy of Sciences (1991) in India. 

Publications 
Dr. Rajaram is author or co-author of about 180 publications. A complete list is available upon request. 

Professional Contributions 
Dr. Rajaram is responsible for developing improved wheats that generate some US$2 billion per year in 
benefits to poor farmers in the developing world. In the past 20 years, 49 countries have released more 
than 400 wheat varieties derived from materials developed by him; they are sown on more than 30 
million hectares worldwide. 

Dr. Rajaram has helped to build up the research capabilities of national agricultural research programs 
in the developing world by actively participating in training more than 400 national program scientists 
and at least 20 postdoctoral fellows. Has also interacted with numerous visiting scientists who come to 
CIMMYT to work on specific research projects. In addition, has provided consultation relating to wheat 
breeding and institution building to about 20 countries, and has supervised the postgraduate research 
activities of 16 students. 
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Education 
M.Sc. 

PhD. 

Dr. Hans-Joachim Braun 
Wheat Breeder 

Head, International Winter Wheat Program 
CIMMYT, Ankara, Turkey 

P.K. 39 Emek, 06511 Ankara, Turkey 

University of Hohenheim, Diplom agrar. Ing., 1980 
Agronomy, Genetics, Pathology, Physiology, Plant Breeding and Statistics 
University of Hohenheim, Dr. agrar., summa cum laude, 1984 

Employment History 
1983-present CIMMYT 
1991-present Leader, Turkey /CIMMYT /!CARDA International Wheat Improvement Program 

(IWWIP), Regional CIMMYT Office, Ankara, Turkey. Responsible for the technical 
direction and management of the IWWIP. Consulting assignments with National 
Agricultural Research Systems. Represent CIMMYT to governments and donors in West 
and Central Asia 

1997-present 

1985-1990 
1983-1985 
1980-1984 

Awards 

Project Coordinator, Regional Project 4: Increasing Food Production in West Asia/North 
Africa 
Wheat Breeder, Turkey /CIMMYT IWWIP 
Post Doctoral Fellow, Wheat Program, CIMMYT, Mexico 
Graduate Student at University of Hohenheim 

Donghuang Prize, the most prestigious prize from Gansu Provincial Government, China for foreigners, 
2001 

Publications 
Author or co-author of 51 articles, including 21 articles in refereed journals and 3 book chapters. Editor 
of the proceedings of the 5th International Wheat Conference. A complete list of publications is available 
upon request. 
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Fernando Gonzalez Ceniceros 
Maize Breeder 

CIMMYT, National Agricultural Science Complex, 
DP Shastri Marg, Pusa Campus, New Delhi 110012, India 

EDUCATION: 

Ph.D. 

M.Sc. 

B.Sc. 

1990, North Dakota State University, North Dakota, U.S.A. 

1987, North Dakota State University, North Dakota, U.S.A. 

198p, Universidad Autonoma Agraria "Antonio Narro", Mexico 

WORK RECORD 

September 1998-Present. Maize Breeder, CIMMYT-ARMP, Thailand. Transferred to New Delhi, India as 
of September 1, 2001. Involved in all breeding activities of the CIMMYT-Asian Regional Maize 
Program, including line development and hybrid research, and formation of OPV's and Synthetics. 

March, 1994-August 1998. Corn breeder and station manager, Semillas Hibridas de Mexico, Dekalb. 
Responsible for developing hybrids adapted to the Pacific area in Mexico and also for 
developing tropical hybrids for Mexico and Central America. 

DISSERTATIONS 

Thesis for B.Sc. in Agriculture: "Evaluation of topcrosses developed from selected Mexican x USA corn 
materials" -1980 

Thesis for M.Sc. in Agriculture: "Genetic studies of ant mutants in barley" -1987 

Doctoral dissertation: "Location of genes for spot blotch and net blotch in barley" - 1990 

PERSONAL DATA: 

Age: 44 years old 

Family: Guadalupe Palmira (wife), Dora Palmira (daughter) and Francisco Fernando (son) 

Nationality: Mexican 
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Education 

Dr. Raj K. Gupta 
Regional Facilitator, Rice Wheat Consortium 

CIMMYT, New Delhi, lndiaCG Block, NASC Complex, 
Pusa, New Delhi-110012, India 

} 

M.Sc. Soil science, UPAU, Pantnagar, India, 1969. Minor in physical chemistry 
Ph.D. Soil science, GBPUA&T, UP, India, 1974. Minors in biochemistry and plant physiology 

Employment History 
2000-present CIMMYT, Regional Facilitator (RWC) 
1997-2000 ICAR, National Coordinator (NATP) Pusa, New Delhi 
1996-1999 National coordinator (RW), Pusa, New Delhi 
1995-1997 Assistant Director General (Soils) 

Research Programs/Projects: Managing Saline Environments; Land reclamation and use of low quality 
waters; Agro-forestry, soil fertility, salt tolerance in crops; Surface properties of soil clays; Tillage and 
crop establishment. 

Publications 

Have published a total of 120 publications of different types. A complete list of publications is available 
upon request. 
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Employment History 

Dr. Craig A. Meisner 
Agronomist, Natural Resources Group, CIMMYT 

Adjunct Associate Professor, Cornell University, NY, USA 
CIMMYT, P.O. Box 6057, Gulshan, Dhaka-1212, Bangladesh 

1996-present CIMMYT, Natural Resources Group Agronomist posted in Bangladesh 
1990-1996 CIMMYT, Wheat Program Agronomist posted in Bangladesh 
1987-1990 Graduate Teaching Assistant, University of Georgia, Athens, GA 
1980 Agriculture Director, Project funded by the Presbyterian Church in Ahladipur, Faridpur, 

Bangladesh 
1978-1980 Agricultural Instructor, Sampson Tech. College, North Carolina Community Colleges 

Education 
Ph.D. University of Georgia, Agronomy /Crop Physiology, 1990 
Ms. Agriculture North Carolina State University, Interdisciplinary degree in pathology, physiology, 

and crop production, 1979 
B.S. North Carolina State University, Agronomy, 1976 

Awards 
Agronomy Student Award from American Society of Agronomy for high scholastic achievement 
Outstanding Graduate Teaching Assistant at NCSU 
Excellence in Teaching Award at the University of Georgia 

Professional/Honorary Memberships 
American Society of Agronomy 
Crop Science Society of America 
Soil Science Society of America 
American Association for the Advancement of Science 
International Soil Science Society 
Bangladesh Association for the Advancement of Science 
Bangladesh Soil Science Society 
Bangladesh Agronomy Society 
Gamma Sigma Delta (Honor Society for Agronomists) 
Phi Beta Delta (Honor Society for International Students) 
Blue Key National Honor Fraternity 

Publications 

A complete list of publications is available upon request. 

···--·--·-----·-·-----------------------
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Dr. Alexei Morgounov 
Wheat Breeder 

Wheat Program, CIMMYT, Almaty, Kazakhstan 

Employment History 
1991-present CIMMYT 

1998-present Senior Wheat Scientist and Project'Coordinator, CIMMYT Project 14: Increasing cereal 
food production in Central Asia and the Caucasus 

Winter Wheat Breeder, CIMMYT-Turkey, Ankara 

Wheat Breeder, CIMMYT-Mexico 

1994-98 

1991-94 

1989-91 Head, Spring Wheat Breeding Program, Non-Chemonzem Zone Agricultural 
Research Institute, Moscow 

Visiting Scientist, Plant Breeding Institute, Cambridge, UK 1988-89 

1981-88 Wheat Breeder, Non-Chemonzem Zone Agricultural Research Institute, Moscow, 
Russia 

Education 
1974-79 

1979-81 

Agronomy Department, Penza Agricultural College, Penza Secondary School, Penza 

Military Service, Vorkuta, Russia 

1981-83 Wheat breeder, Non-Chemonzem Zone Agricultural Research Institute, Moscow 

1983-85PhD, Non-Chemonzem Agricultural Research Institute, Moscow 

Membership in Professional Societies 

Crop Science Society of America 
Agronomy Society of America 
European Association of Plant Breeders 

Publications 

A complete list of publications is available upon request. 
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Dr. Ivan Ortiz-Monasterio 
Wheat Agronomist, CIMMYT, Mexico 

CIMMYT, Apdo. Postal 6-641, 06600 Mexico, D.F., Mexico 

Education . 
Ph.D., Agronomy, University of Illinois at Urbana-Champaign, 1987 
M.Sc., Agronomy, University of Illinois at Urbana-Champaign, 1984 
B.Sc. (Ingeniero Agronomo), Instituto Tecnol6gico y de Estudios Superiores de Monterrey, Campus 

Queretaro, Mexico, 1981 

Honors 
1984 Gamma Sigma Delta - USA Honor Society of Agriculture 
1999 Mexican Academy of Sciences - Regular Member 
2000 National Academy of Agricultural Sciences - Mexico 

Membership in Professional Associations 
American Society of Agronomy 
Crop Science Society of America 

Employment History 
1989-present CIMMYT Wheat Program, Crop Management and Physiology, Mexico. Hved traveled 

extensively in wheat growing areas of Latin America, Southeast Asia, Central Asia and 
Europe. 

1987-1988 Assistant Professor of Agronomy at the ITESM-Campus Queretaro, Mexico. 

Publications 
Have published 22 articles in peer-reviewed scientific journals, 9 articles in non-peer-reviewed journals, 
18 papers and 25 abstracts presented at symposia, and 7 book chapters. A complete list of publications is 
available upon request. 
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EDUCATION: 
Ph.D.1971: 
B. Sc 1967: 

Kenneth Dean Sayre 
Wheat Agronomist, OMMYf, Mexico 

CIMMYT, Apdo. Postal 6-641, 06600 Mexico, D.F., Mexico 

Cornell University, Plant Breeding Major; Plant Physiology and Plant Pathology Minor 
Colorado State University, Crop Science Major 

EMPLOYMENT RECORD: 

CIMMYT, 1985 - Present. In charge of the Wheat Crop Management Research section at CIMMYT 
headquarters in Mexico. This research involves characterization of the agronomic performance of new 
genotypes from the crop programs under varying agronomic conditions emphasizing potential management 
by genotype interactions. He has developed cooperative linkages with the breeding programs to improve 
their field-level screening methodologies emphasizing reduced irrigation, drought and reduced 
tillage/residue management. He is responsible for developing recommendations for the management of 
nurseries and trials at the CIMMYT wheat stations throughout Mexico. 

Activities linking agronomy and pathology research have also been carried out. Dr. Sayre has established 
four medium to long term cropping system trials which focus on the straw management/ tillage and rotation 
alternatives for irrigated areas in northwest Mexico and for the wheat-maize or bean production system in the 
altiplano of central Mexico under rain-fed conditions. Dr. Sayre has taken the leadership in developing and 
extending bed-planting technologies for both irrigated and rain-fed, wheat production systems. He has 
trained over 40 agronomists from twelve developing countries in furrow irrigated bed planting systems. As a 
result of this training effort, strong research and extension programs are ongoing in India, Pakistan, China, 
Iran, and Turkey. Dramatic improvements in the efficiency of irrigation water use compared to the 
predominant flood irrigation system and in fertilizer use efficiency, especially for N, are being obtained by 
farmers. In addition the use of bed planting for wheat allows farmers to use other weed control strategies 
including mechanical cultivation which dramatically reduces the dependence on herbicides for weed control 
in wheat. 

In northwest Mexico, where most farmers have already adopted bed planting systems for all crops including 
wheat, Dr. Sayre has developed a permanent bed-planting system that allows dramatic tillage reductions 
combined with opportunities for crop residue retention for high-yielding, surface irrigated production 
systems. The once-formed beds can be reused continuously for subsequent crops using only occasional, 
minor reshaping the furrows between the beds. He has developed the appropriate machinery needed to 
plant 2-3 rows of wheat/bed into high residue levels and without tillage on the bed surface. Results from 
long-term trials initiated in 1992 clearly indicate the superiority of this new technology, both in terms of 
economics to the farmer (a 23-30% reduction in operational costs compared to current practices) and in 
improvement of soil chemical, physical and biological parameters which are leading to yield enhancement. 
During 2000, the farmers in southern Sonora provided funds to initiate a farmer participatory project to 
extend the permanent bed technology throughout the region. This technology is also being extended to other 
developing countries through a new advanced training course at CIMMYT led by Dr. Sayre. 

·····-·-·--··-···------···--·---------------------------------·---------·· 
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Education 

Thomas S. Payne 
Head, International Wheat Improvement Network 

CIMMYT 

Ph.D. Winter Wheat Breeding. University of Nebraska. Granted: May, 1988. Major: Agronomy--Plant 
Breeding. Dr. John W. Schmidt, Advisor. 

M.Sc. Oats Breeding. University of Minnesota. Granted: December, 1983. Major: Plant Breeding. Dr. 
Deon D. Stuthrnan, Advisor. 

Bachelor of Science. University of Nebraska. 1977 -1981. Granted: May, 1981. Major: Agronomy-Crop 
Production. Minors: Biological Sciences and Chemistry. 

Professional Appointments 

Head, International Wheat Improvement Network. CIMMYT-Mexico. October, 2000 - present. 
Assistant Director, Wheat Program. CIMMYT-Mexico. May 2001- present. 
Regional Wheat Breeder /Pathologist. "Strengthening Wheat Breeding and Pathology for NARS in East 

Africa". CIMMYT-Ethiopia. September, 1997 - October, 2000 
Team Leader and Wheat Breeder. "Maize and Wheat Improvement Research Network for the Southern 

Africa Development Cooperation". CIMMYT-Zimbabwe. October, 1994-August, 1997. 
Facultative and Winter Wheat Breeder. CIMMYT-Tiirkey and CIMMYT /ICARD A/Syria. April, 1991-

0ctober, 1994. 
Post-doctoral Fellow. Durum Wheat Breeding. CIMMYT-Mexico. Dr. Osman Abdalla, Project leader. 

January, 1990- March, 1991. 
Fullbright Fellow. Department of Genetics. Novi Sad, Yugoslavia. Topic: Wheat anther culture. Dr. 

Katarina Borojevic, Project leader. May- December, 1989. 
Post-doctoral Fellow. Bread Wheat Breeding. CIMMYT-Mexico. Dr. Sanjaya Rajaram, Project leader. 

May, 1988- April, 1989. 

Publications and Reports 
Peer Reviewed: : 15 
Chapters : 3 
Special Publications : 9 
Mission Reports : 26 
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Education 

Dr. Ravi P. Singh 
Geneticist/Pathologist/Breeder 

Wheat Program, CIMMYT, Mexico 

B.Sc. Agriculture with Honors in Genetics and Plant Breeding, Banaras Hindu University, India. 1977. 
Awarded University Medal for best 1st. Oass Honors. 

M.Sc. Agriculture, Genetics and Plant Breeding, Banaras Hindu University, India. 1979. Awarded 
University Binani Medal for best M.Sc. in Agriculture and University Medal for best M.Sc. in 
Genetics and Plant Breeding. 

Ph.D. University of Sydney, Australia. Deparbnent of Genetics and Biometry. 1983. Thesis: "Genetics 
of Rust Resistance in Wheat". 

Employment History 
1998-present CIMMYT, Wheat Program Geneticist/Pathologist/Breeder and Coordinator, Global 

1989-1998 
1986-1988 
1985-1986 
1983-1985 

Project: Wheat Resistant to Diseases and Pests 
CIMMYT, Wheat Program, Senior Geneticist/Pathologist 
CIMMYT, Wheat Program, Breeder/Pathologist/Geneticist 
CIMMYT, Wheat Program, Associate Scientist 
CIMMYT, Wheat Program, Post-Doctoral Fellow 

Membership in Professional Associations 
American Society of Agronomy 
Crop Science Society of America 
American Phytopathological Society 
International Society of Plant Pathology 
International Triticale Association 
Associate Editor: Phytopathology.(1992-1994) 
American Phytopathological Society's Host Resistance Committee (1996-1999) 

Publications 
Have published 61 articles in refereed journals, made 74 presentations in conferences, symposia, and 
workshops, and written 13 book chapters and monographs. A complete list of publications is available 
upon request. 
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Education 
PhD 

Dr. Richard M. Trethowan 
Head, Bread Wheat Breeding for Marginal Areas 

OMMYf, Mexico 

Plant breeding, University of Sydney, 1988 
B.Agr .Sc.(Hons.) University of Sydney, 1984. Fourth year specialization in plant breeding and 

genetics 

Employment History 
1997-present Head, Bread Wheat Breeding for Marginal Areas, CIMMYT, Mexico 
1994-1996 Head, Wheat Breeding (Senior Wheat Breeder), State of Victoria, Australia 
1991-1994 Wheat Breeder, Plant Breeding Institute, University of Sydney, Australia 
1988-1991 Post-Doctoral Fellow and Associate Scientist, Wheat Program, CIMMYT, Mexico 
1984-1988 Tutor in Agricultural Genetics and Plant Breeding, Department of Agricultural Genetics 

and Biometry, University of Sydney, Australia 

Cultivars Released and Germplasm Developed 
• Development and selection of elite sprouting resistant germplasm for the northern Australian wheat 

belt; a cultivar has been subsequently released from this germplasm. 
• Participation in the selection and release of three cultivars in the Australian State of Victoria: Yanac, 

Silverstar and Goldmark. 
• Selection and/ or development of more than 1,200 elite wheat genotypes with adaptation to marginal 

environments; these lines have been distributed internationally as part of CIMMYT's global nursery 
system. 

Publications 
Have published a total of 63 papers: 45 in conference proceedings and 18 in refereed journals and book 
chapters. A complete list of publications is available upon request. 
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Education 

Dr. Maarten van Ginkel 
Head, Bread Wheat Breeding for Irrigated and High Rainfall Areas 

CIMMYT, Mexico 

B.Sc. Plant breeding, Wageningen Agricultural University (WAU), Wageningen, The 
Netherlands, 1971-1974 

M.Sc. Plant breeding (cum laude), WAU, Wageningen, The Netherlands, 1976-1979. Minor in 
genetics, plant pathology, and tropical crop science 

Ph.D. Plant pathology (GPA: 4.0), Montana State University, Bozeman, Montana, USA, 1983-1986. 
Minor in plant breeding and genetics 

Employment History 
2000-present Head, CIMMYT Bread Wheat Program, Irrigated and High Rainfall Sub-program, 

Mexico 
1998-present Coordinator, Global Project 3: Developing Core Germplasm and Sustainable 

1998-present 
1996-1999 
1991,1996 
1989-1996 
1987-1989 

1986-1987 
1986 
1980-1983 

Production Systems by Integrating Interdisciplinary Approaches for the 
Improvement of Wheat for Irrigated and High Rainfall Environments 
Adjunct Professor, Kansas State University, Manhattan, Kansas, USA 
Head, CIMMYT Bread Wheat Program, Mexico 
Adjunct Professor, Oregon State University, Corvallis, Oregon, USA 
Senior Breeder, Bread Wheat Program, CIMMYT, Mexico 
Breeder/Pathologist, East African CIMMYT Wheat Program Office, Addis Ababa, 
Ethiopia 
Post-doctoral fellow, Bread Wheat Program, CIMMYT, Mexico 
Post-doctoral fellow, Barley Program, CIMMYT, Mexico 
Associate Expert (DGIS, Dutch Government), Regional CIMMYT Wheat Program 
Office, Ankara, Turkey 

Have functioned as advisor to nine students during their undergraduate and postgraduate studies. 

Publications 
Have published 39 articles in refereed journals, 65 articles in non-refereed journals, 9 book chapters, 11 
proceedings and official bulletins, 14 abstracts, 11 International Nursery and Yield Trial Reports, and 3 
software products. A complete list of publications is available upon request. 
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Education 

Reynaldo L. Villareal 
Head of Wheat Training Program, CIMMYf 

CIMMYT, Apartado Postal 6-641, 06600 Mexico, D.F., Mexico 

Ph.D. Genetics and Plant Pathology, Pennsylvania State University, Pennsylvania, USA, 1980 
M.Sc. Plant Breeding and Agronomy, University of the Philippines, Los Banos, Philippines, 1975 
B.Sc Agriculture, University of the Philippines, Los Banos, Philippines, 1968 

Employment History 
1999-present 
1997-present 

1992-present 

1990-1991 

1985-present 
1983-1984 
1982 
1980-1981 

1979 
1977-1978 

1968-1976 
1964-1967 

Publications 

Wheat Breeder and Head, Training, CIMMYT, Mexico 
Project Coordinator, Global Project: Building Partnerships through Human Resource 
Development, CIMMYT, Mexico 
Adjunct Professor, Department of Plant Breeding, College of Agriculture and Life 
Sciences, Cornell University, Ithaca, NY, USA 
Visiting Professor, Department of Plant Breeding and International Agriculture, 
College of Agriculture and Life Sciences, Cornell University, Ithaca, NY, USA 
Head, Wheat Improvement Training Program, CIMMYT, Mexico 
Wheat Breeder, Tropical Wheat Breeding Program, CIMMYT, Mexico 
Post-Doctoral Fellow, Triticale Breeding, CIMMYT, Mexico 
Post-Doctoral Fellow, Plant Breeding Department and International Rice Testing 
Program, International Rice Research Institute, Los Banos, Philippines 
Research Fellow, Plant Breeding Department, IRRI, Los Banos, Philippines 
Graduate Assistant and Scholar, Plant Pathology Department, Pennsylvania State 
University, Pennsylvania, USA 
Research Assistant, Plant Breeding Department, IRRI, Los Banos, Philippines 
Student Assistant, Department of Agronomy, University of the Philippines, Los Banos, 
Philippines 

Have published 110 articles in refereed journals, 35 in non-refereed journals, 4 book chapters, and one 
book. In addition, I have edited 3 books or other publications and presented 57 papers at symposia and 
seminars. A complete list of publications is available upon request. 

Germplasm Developed 
Have co-registered 98 wheat germplasms, co-released more than 24 rice and120 wheat varieties. 
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Dr Mark Andrew Bell 
Agronomist 

IRRI, Los Banos, The Phillippines 

• Head, International Programs Management Office, and Training Center, 1994 

• Resource use efficiency, research support, integrated crop management, staff and team development 
training. 

• BAgSc 1981 (crops and pastures), University of Queensland, Australia; MSc 1983 (soil chemistry), 
University of Reading, UK; PhD 1986 (soil chemistry), University of Queensland, Australia. 

• Mark Bell was agronomist/integrated pest management specialist, Queensland Country Traders 
(1981); postdoctoral fellow, Wheat Agronomy Program (1986), associate scientist, Wheat Agronomy 
Program (1987), agronomist/training officer, wheat crop management, Wheat Program (1988-90), 
agronomist/assistant head, Station Management Program (1991-92); agronomist/head, Station 
Management Program (1993-94), CIMMYT; head, IRRI Central Research Farm (1994-96); and head, 
Experiment Station and Agricultural Engineering Division (1997-99). 

Dr. Ismail Abdelbagi 
Plant Physiologist, Stress Physiology 

IRRI, Los Banos, The Phillippines 

• BS 1985. (agriculture) University of Kahrtoum, Sudan; MS 1987 (agronomy) University of Khartoum, 
Sudan; PhD 1992 (plant physiology), University of California, Riverside, USA. 

• Ismail Abdelbagi was teaching and research assistant, University of Khartoum, Sudan (1984-87); and 
postgraduate plant physiologist, University of California, Riverside (1992-2000). He is fluent in 
English and Arabic. 
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Education 

Charles Clinton Crissman 
International Potato Center, Sub-Saharan Africa Regional Office 

Box 25171, Nairobi, Kenya 00603 
Tel: 254-2-630-743 ext. 4937 email: c.crissman@cgiar.org 

Ph.D. (1986) Agricultural Economics, University of California-Davis, Davis, CA, USA 

M.S. (1981) Agricultural Economics, University of Missouri-Columbia, Columbia, MO, USA 

BBA (1972) Business Administration, Wake Forest University, Winston Salem, NC, USA 

Work Experience 

2001-present Global Project Leader, Sub-Saharan Africa Regional Office, Nairobi, Kenya 

1994-2001 Country Representative, Quito Experiment Station, CIP, Ecuador 

1993-1994 

1989-1994 

1987-1989 

1986 

Visiting Professor, Montana State University, Bozeman, MT, USA 

Quito Experiment Station, CIP, Ecuador 

Senior Scientist, CIP, Lima, Peru 

Post Doctoral Fellow, CIP, Lima, Peru 

Recent Relevant Publications 

Antle, J. M., C.C. Crissman, R.J. Wagenet and J.L. Hutson (1996). "Empirical foundations for 
Environment - Trade Linkages: Implications of an Andean Study". In M.E. Bredahl, N. Ballenger, J. 
Dunmore, and T.L. Roe (eds.) Agriculture, Trade, and the Environment: Discovering and Measuring the 
Critical Linkages. (Boulder, Col.: Westview Press), pp. 173-197. 

Crissman, C.C. and J.M. Antle. (1998) "Physical and Economic Model Integration for the Measurement 
of Environmental Impacts of Farming." Chapter 22 in R. Lal (ed.) Soil Qualihj and Agricultural 
Sustainability. Chelsa, Michigan: Ann Arbor Press, pp. 319-334. 

Antle, J.M., D. C. Cole and C.C. Crissman (1998). "Further Evidence on Pesticides, Productivity, and 
Farmer Health: Potato Production in Ecuador." Agricultural Economics: An International Journal 
2(18):199-208. 

C.C. Crissman, J.M. Antle, and S.M. Capalbo.(eds.) (1998). Quantifying Tradeoffs in the Environment, 
Health and Sustainable Agriculture: Pesticide Use in the Andes (Boston: Kluwer Academic Press). 

Stoorvogel, J.J., J.M. Antle, C.C. Crissman and W. Bowen (2001). The Tradeoff Analysis Model Version 3.1: 
A Policy Decision Support System for Agriculture. User Guide. Wageningen University, The Netherlands. 

Donald C. Cole, C.C. Crissman, Stephen G. Sherwood, V. Pesticides and Health in Highland Ecuadorean 
Potato Production: Assessing Impacts and Developing Responses. International journal of Occupational 
and Environmental Health. International Pesticides Special Issue. In press. 

, __________________ .. _____ , __ ,,,, __ ,,,,_,_,,,_,,, _____ .... ,, __ .... _ .. ,_ ............... --...... . 
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Education 

Sarathchandra Gemunu Ilangantileke 
International Potato Center, South and West Asia Regional Office, 

Agricultural Science Complex, IARI Campus, New Delhi 110012, India 
Tel: 91-11-585-0201 email: s.ilangantileke@cgiar.org 

B.Sc. (Agric.) Second Class Hons. Upper Division, University of Ceylon 
M.Sc. (Ag. Mech.) Michigan State University, USA, 1975 

Ph.D. (Ag. Eng. Tech.) Michigan State University, USA, 1978 
Management training for the CGIAR System, Netherlands 1995 

Work Experience 

1994-present: Regional Representative and International Scientist (Storage Specialist), International 
Potato Center, South and West Asia (SWA); 

1993-1994: 

1992-1993: 

1988-1992: 

International Scientist (Storage and Post Harvest Specialist)-International Potato 
Center, South and West Asian Regional (SWA) office. 

Associate Professor of Post Harvest Technology, Division of Agricultural and Food 
Engineering, AIT, Bangkok, Thailand. 

Chairman and Associate Professor of Post Harvest Technology, Division of 
Agricultural and Food Engineering, AIT, Bangkok, Thailand. 

Recent Relevant Publications 

Khatana, V.S., S.G. Ilangantileke, M.D. Upadhya, and G.J. Scott. (1998). History of potato storage in India 
with special reference to farmers' practices. Asian Agri-History, 2 (3):195-212. 

Khatana, V.S, A.S. Chilver, S.G. Ilangantileke and M.D. Upadhya. (1998). Use of TPS technology for 
potato production in India: Prioritization of Research and Diffusion Agenda. International Journal of 
Tropical Agriculture. 16: 1-11. 

Khatana, V. S., Sushma Arya, and S.G. Ilangantileke. (1999). Decline in sweet potato cultivation in India 
with special reference to the state of Bihar. Asian Agri-History Vol. 3, 2: 93-110. 

V. S. Khatana, P.S. Dahiya and S. G. Ilangantileke. (2000). Farmer innovations in potato storage: a case of 
Malwa tract of Madhya Pradesh, LEISA, India, (33-34) 

Fuglie, K., V. Khatana, S. Ilangantileke, J. P. Singh, D. Kumar and G. Scott. (2000). Economics of Potato 
Storage in Northern India. Quarterly Journal of International Agriculture 39,2: 131-148. 

Saha, N.K., S.K. Bardhan Roy, M.S. Kadian, T. Walker, S.G. Ilangantileke and V.S. Verma. (2001). 
Sustainability of potato production in rice based cropping systems: a study in West Bengal. Journal of 
the Indian Potato Association, Vol.28(1). p.54-56. 

Ilangantileke S.G.,M.S. Kadian, M.Hossain, A.E.Hossain, U.Jayasinghe and A.A. Mahmood(2001). 
Toward Alleviating Poverty of Rural Potato Farmers by Strengthening the Potato Seed System in 
Bangladesh: A Rapid Rural Appraisal, In Scientist and Farmer, Partners in Research for the 21st 
Century. Program Report 1900-2000 of the International Potato Center. 259-264. 

··----··-·----------------------------
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EDUCATION 

Ramakrishna Akkinapally 
Senior Scientist (Agronomy) 

ICRISAT, Patancheru, Andhra Pradesh 502 324, India 
Phone +91 40 3296161; Fax +91 40 3241239 

E-mail: a.ramakrishna@cgiar.org 

• 1979 - 1983 Ph.D., Agronomy, Haryana Agricultural University, Hisar, India 
• 1977 -1979 M.Sc., Agronomy, Andhra Pradesh Agricultural University, India. 
• 1972 -1977 B. Sc (Agriculture), Andhra Pradesh Agricultural University, India. 
• Languages Known: English, Hindi, Urdu and Telugu. 

CAREER HIGHLIGHTS 
• 15 years of extensive experience in agricultural research in South and South East Asia and 5 years in 

Rural Credit and Poverty Alleviation Programs. 
• Lead a multidisciplinary team and coordinated Asian Development Bank funded watershed project 

in Vietnam (1999-2001). 
• Coordinated and facilitated participatory on-farm and on-station research and human resource 

development activities in 11Asian countries during 1993to1998. 
• Fund-raising for research by articulating a well-planned research agenda for improving the 

livelihood of the rural poor. 
• Expertise and leadership in NRM research in general, and cropping systems/ crop diversification 

and integrated nutrient management in particular. 
• Leadership in an action research mode to enhance farmer innovation and collective action for 

improving livelihoods and sustainable land intensification for increased crop productivity, and food 
security and reduced environmental degradation. 

• Research management and leadership roles in multicultural and multidisciplinary environments. 
• Author or co-author of more than 75 research publications and edited for 5 workshop proceedings. 

Please see the attached list of publications. 

HONORS AND AWARDS 
• Best Research Paper Award by the Myanmar Academy of Agricultural Sciences 2001. 
• Member, National Watershed Expert Committee for 5 years (1990to1995) 
• Distinguished Leadership Award by the American Biographical Institute 
• Best Poster Paper Award at the Annual Meeting of the Indian Society of Agronomy. 
• Member, Academic Coundl ofHaryana Agricultural University, 1980-1982. 
• Senior Fellowship from American Spring & Pressing Works for Doctoral Research (1979-83). 
• Merit Fellowship from the Government of Andhra Pradesh State (1977-1979) for pursuing M.Sc. 
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Dr. Cynthia S. Bantilan 

Cynthia S. Bantilan is Theme leader of Global Theme on "SAT Future and Development Pathways" at 
the International Crops Research Institute for the Semi-Arid Tropics (ICRISAT). Her areas of 
specialization are agricultural research evaluation, poverty and income distribution, econometrics and 
agricultural statistics information systems and applications for decision support. Before joining 
ICRISAT, she was Associate Professor of Economics and Affiliate Professor of Statistics at the University 
of the Philippines at Los Banos. She has served the Philippine Government in various capacities for 
national policy advice as National Consultant of the Philippines for Poverty and Income Distribution, 
National Economic and Development Authority (NEDA, Philippines) from 1988to1992, National 
Expert in Agricultural Statistics for the Department of Agriculture and National Statistics Office from 
1987 to 1992 and Project Leader of the Research Priorities for Philippine Agriculture Project - a 
collaborative endeavor of the Australian Center for International Agricultural Research (ACIAR), 
Department of Agriculture, Philippine Council for Agriculture, Natural Resources and Forestry 
Research and Development (PCARRD), Philippine Council for Marine Resources Research and 
Development (PCAMRD) and University of the Philippines at Los Banos. She was member of the 
external review panel for PCARRD in 1992 and McKnight Foundation in 1999. She has been Project 
Team Leader for the ICRISAT Global Project "Research Evaluation and Impact Assessment" from 1994 
to 2001. Dr. Bantilan has also been active in providing ICRISAT Management support as Secretary to 
ICRISAT Governing Board Technology Exchange Committee. She obtained her Ph.D. in Economics and 
Statistics from the North Carolina State University in Raleigh. 

DrPMGaur 
Visiting Scientist, Global Theme 1& 2, Chickpea Breeding and Genomics 

ICRISAT, Patancheru 502 324 Andhra Pradesh, India 
Email: p.gaur@cgiar.org 

Education: Ph.D. (Crop Science) in University of Saskatchewan, Saskatoon, Canada in 1990 

Professional Experience: 
Years (s) Designation and Institution 
June 2001 Visiting Scientist 

to date 
1993 to 2001 Associate Professor 

1979to1993 Assistant Professor 

Awards and Fellowships: 
1978 CSIR Junior Research Fellowship 
1985 ICAR Senior Research Fellowship 
1985 Canadian Commonwealth Scholarship 

Crop(s) /Discipline 
Global Theme 1/2 Chickpea Breeding & 
Geno mi cs 
Dept. of Plant Breeding and Genetics, JNKVV, 
Jabalpur, Madhya Pradesh 
Dept. of Plant Breeding and Genetics, JNKVV, 
Jabalpur, Madhya Pradesh 

1998 Fellow of Indian Society of Pulse Research and Development 
1999 Fellow of Indian Society of Genetics and Plant Breeding 

···········-···--···········--·····-·-·-------····--·--·-·-· --- -----------··-·-··-----·--····-·--·---···-·-·-·-·-···-·· ............ ,_,, __ ,,,,,, ______ ,, .. ,_ ....... . 

Proposal: Rehabilitating Afghan agriculture and research capacity Appendix III, page 18 



C. L. Laxmipathi Gowda (C L L Gowda) 
Global Theme Leader - Crop Management and Utilization and Coordinator -

Cereals and Legumes Asia Network (CLAN) 
ICRISAT, Patancheru P.O., Andhra Pradesh 502 324 India 

E-mail: c.gowda@cgiar.org 

Educational Qualifications: Ph.D. in Genetics and Plant Breeding from Indian Agricultural Research 
Institute, New Delhi, India in 1976. 

P f al E ro ess10n xpenence: 
Year(s) Designation and Institution Crop(s)/Discipline 

2002 onwards Global Leader - Crop Management and Crop improvement, management and 
Utilization post-harvest utilization 

2001 onwards Principal Scientist (Technology Coordinate technology exchange 
Exchange) 

Jul-Dec 2001 Director - Information Resource Information technology, knowledge 
Management Program sharing, and training 

1999 -2001 Head - Learning Systems Unit Facilitate training activities for NARS 
scientists 

1998-2000 Research Project Coordinator (Genetic Coordination of research on crop 
Diversification and Enhancement) improvement of all crops 

1992 onwards Coordinator, Cereals and Legumes Asia Coordination and facilitation of 
Network (CLAN) network research and technology 

exchange (cereals and legumes) 

1987-1992 Assoc Coordinator, Asian Grain Coordination and facilitation of 
Legumes Network (AGLN) network research and technology 

exchange (Legumes) 

1983-1985 Research Coordinator and Manager (at Chickpea, pigeonpea, sorghum, pearl 
(2 years) ICRISAT Sub center, Hisar, India) millet, groundnut 

1975-1987 Chickpea Breeder Develop improved chickpea varieties 
for all countries globally 

BOOKS AND RESEARCH PAPERS 
• Seven (7) Books and Research Bulletins. 
• Eighteen (18) Proceedings (lead or Co-editor). 
• > 100 Research and Technology Exchange related papers/ articles. 

AWARDS AND HONORS: 
• Medal for Agriculture and Rural Development, Govt. of Vietnam (1997). 
• Mashler Team Award for promoting IPM in India & Vietnam (1997). 
• International Advisor to: (i) Chinese National Committee for Groundnut Research (1996 onwards) 

and (ii) Shandong Peanut Research Institute, China (2001 onwards). 
• Member of Research Advisory Committee, Nagarjuna Agriculture Research and Development 

Institute, India (1998 onwards). 
• Board of Directors, International Peanut Research and Development Association, China (2001 

onwards). 
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Jagdish Kumar 
Research Scientist, Chickpea 

Agriculture and Agri-Food Canada 
Email: j.kumar@cgiar.org 

Education: Ph.D. (Crop Science), University of Saskatchewan, Saskatoon, Canada in 1973 

Professional Experience: 
Period Organisation 

2001-2002 Agriculture and Agri-Food Canada 
1997-2001 ICRISAT 

10/90-9/91 
1/90-12/96 
1991-1993 

1993-1994 
1984-1985 

1977-1989 
1973-1977 
1971-1973 

ICRISAT 

CIDA-(Crop Diversification Programme 
(CDP), Dhaka 
CIDA-CDP, Dhaka 
USAID-Winrock International Institute for 
Development, Dhaka 
ICRISAT 
Punjab Agricultural University, Ludhiana 
University of Saskatchewan, Saskatoon 

FELLOWSHIPS, AWARDS: 

Position 
Research Scientist 
Senior Scientist Breeding and 
Molecular Biology 
Group Leader Chickpea 
Senior Scientist Breeding 
Pulses Selection and Breeding 
Specialist 
Pulses Specialist 
Pulses Specialist 

Chickpea Breeder 
Assistant Professor 
Teaching Assistant 

• International Pulse Improvement Award by the North American Pulse Improvement Association 
(NAPIA) on 29 October 2001 at Fargo, North Dakota, USA 

• Jennareddy Venkat Reddy Prize and Gold Medal for 1999 
• Team Member of the Bangladesh Crop Diversification Programme, which received the Canadian 

Award for International Development 1994 
• Lead breeder for ICCV 2, which received FAO production awards for 1993and1994 in Myanmar 
• Best paper award Crop Improvement Society of India 1993 
• Fellow Indian Society of Genetics & Plant Breeding since 1985 
• Secretary Plant Breeding Association, Punjab Agricultural University, 1974-76 
• Member Organising Committee, National Symposium on Plant Genetic Resources August 2001. 
• Research grant, National Research Council of Canada, 1969-73 
• Junior Research Fellow, Indian Council of Agricultural Research 1967-69 
• Lal Bahadur Sastri Memorial Gold Medal, 1967, First in B.Sc.Ag. 
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S.N. Nigam 
Principal Scientist (Breeding) and Seed Systems Specialist 

ICRISAT, Patancheru 502 324, Andhra Pradesh, India 
E-mail: s.nigam@cgiar.org 

Educational qualification 

Employer 

Major research achievements 

Ph.D. (Plant Breeding) 

ICRISAT (Since 1974) 

(a) Field hybridization techniques, (b) Identification of foliar diseases resistance sources and 
resistance breeding (c) Rosette resistance screening techniques (d) Methodologies for drought 
resistance breeding (e) Photoperiod and genetic studies (f) Groundnut production technologies (g) 
Forty-two groundnut cultivars released jointly with NARS in 19 countries in Asia and Africa (h) 
Several improved and unique germplasm 

Awards and distinctions 
1966-1967 -Awarded University Merit Certificate for achieving Scholastic Excellence; Bursary 
Scholarship; 1967-1968-Awarded University Merit Certificate for achieving Scholastic Excellence, 
University Merit Scholarship; 1968-1970-Awarded Graduate Assistantship in Maize Breeding 
Program; 1970-1971-Awarded Graduate Assistantship in Wheat Breeding Program; 1971-1974 -
Awarded Junior Research Fellowship by the Council of Scientific & Industrial Research, India; 1983 -
Certificate of Appreciation for contribution to the Institute's progress for the last ten years; 1993 -
Certificate of Appreciation for contribution to the Institute's progress (20-year Award); 1997 - Doreen 
Margaret Mashler Distinguished Scientific Achievement Award; 1998 - Certificate of Appreciation for 
contribution to the Institute's progress for the last twenty five years; 1999 - Fellow of Indian Society of 
Oilseeds Research; 2000-Agriculture Development Award, Ministry of Agriculture and Rural 
Development, Vietnam 

Memberships I Professional affiliation 
Profession Society (1) American Peanut Research and Education Society, Inc., USA 
(2) Indian Society of Dryland Agriculture (3) Indian Society of Plant Genetic Resources 
(4) Indian Society of Oilseeds Research (5) The Indian Society of Genetics & Plant Breeding 
NGOs (1) Asian Agri-History Foundation 
(2) Society for Transformation, Agriculture and Alternatives in Development 

Publications: 201 

......................................... , .. ,_ ................ _ ............ ,,, _____ , __ ,_,, __ , _____ _ 
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Suresh Pande 
Principal Scientist (Pathology) 

International Crops Research Institute for the Semi-Arid Tropic (ICRISAT), 
Patancheru, Andhra Pradesh, 502 324, India 

Phone +91 40 3296161, Fax +91 40 3241239, E-mail: s.pande@cgiar.org 

Education: Ph.D., Plant Pathology, Indian Agricultural Research Institute, New Delhi, India 

Honors and Awards: Awarded Indian Council of Agricultural Merit scholarship (Bachelors 
Agriculture), Junior research fellowship (Masters Agriculture), and Senior research 
Fellowship (Ph. D) 

Career Highlights and Experience: 
• 25 years of extensive and diversified experience in agricultural research in temperate, tropical and 

arid regions of Asia, and Africa. 
• Fund-raising for research on Chickpea, Groundnut, Pigeonpea, Sorghum, and Millet by articulating 

a well-planned research agenda for improving the livelihood of the poor. 
• Expertise and leadership in research on Chickpea, Groundnut, Pigeonpea, Sorghum, and Millet 

diseases in general, and IPM and farmers participatory research in particular. 
• Leadership in crop diversification (legumes in cereals) research with emphasis on crop protection. 
• Sustained investigations on a broad range of cereals and legumes diseases including rehablitation of 

chickpea and other legumes in rice-wheat system in Asia. 

Honors and Awards 

• Significant research award for Ph D Thesis 
• Himachal Pradesh University Gold Medal (M.Sc) 
• Doreen Margaret Mashler Distinguished Scientific Achievement Award for IPM (1997) 

Established scientific publication record. 185 
Refereed International Scientific Journal Articles: 75 
Refereed Other Scientific Journal and Newsletter Articles: 25 
Refereed Conference Papers: 26 
Books and Book Chapters (Referred): 12 
ICRISAT Research and Information Bulletins (Referred): 8 
Other Scientific Articles and Technical Reports: 44 

Countries visited on selected consultancies and duty Travel: Africa - Benin, Burkina Faso, Cote 
d'Ivoire, Ethiopia, Ghana, Kenya, Mali, Niger, Nigeria, Rwanda, Zambia, Malawi, Lesotho, Namibia, 
and Zimbabwe. Asia - China, Bangladesh, Indonesia, Vietnam, Thailand,Nepal, Other countries -
Brazil, Canada, France, Italy, Netherlands, UK, and USA. 

Membership of Professional Bodies: 
• American Phytopathological Society • 
• Indian Phytopathological Society • 
• Indian Society of Mycology and Plant Pathology • 

British Society for Plant Pathology 
Plant Protection Association of India 
Asian Agri-History Foundation 
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Farid Waliyar 
Principal Scientist (Plant pathology) 

International Crops Research Institute for the Semi-Arid Tropic (ICRISAT), 
Patancheru, Andhra Pradesh, P.O. 5202 324 AP, India 

E-mail: f.waliyar@cgiar.org 

Languages: 
Maternal: 
Other: 

Persian and Pachtou (fluent, reading, written and spoken) 
French, English (fluent, reading, written and spoken) 

Areas of expertise: Plant pathology; development of Integrated Disease Management; identification of 
resistant varieties; management of research projects; and administration. 

Countries of experience: Afghanistan, France, India, Niger, Mali, Senegal, USA. 

From 1986 to date: Served as principal pathologist at ICRISAT, India, Niger, and Mali. 
As pathologist I worked on management of foliar diseases, Groundnut Rosette Virus and aflatoxin. 
Several sources of resistance were identified, IPM packages developed transferred to farmers. I also 
served as Project Team Leader of the Global Groundnut Project and as ICRISAT Country Representative 
in Mali. 

1978-1984: I worked as a Researcher detached by the CNRS to the Cryptogamy Laboratory of the 
National Museum of Natural History in Paris. I was involved in the IRHO-CIRAD project on aflatoxin 
contamination of groundnut in Senegal (screening for the resistance to A. flavus, studies of mycoflora on 
pods and seed of groundnut). 

1972to1974: Worked in ministry of Agriculture in Afghanistan to develop map of crop and trees grown 
across country. 

Educational qualification 
Period 
1984 
1981 

1978 

1971 

Institution 
University of Paris M&C 
University of Paris M&C 

School of Advanced 
Sorbonne, Paris 
French School of Kabul 

Degree awarded 
PhD in Plant Pathology 
DEA Advanced Diploma in Plant 
Pathology (pre-PhD) 

Studies, EPHE, I (plant pathology) 

High School Diploma (baccalaureate) 
Science (C) 

Others: Member of Board of Directors of Peanut CRSP. (USA), and Co-PL 
Member of National Committee of Agriculture Research (Mali) 

Publications: Total of 86 publications. 

---· __ ,_,, _____ ._,,,,,, ___ ..... __ ,,,,_,,, ___ ,, ___ ,,, ____ ,,_, _______ , __ ,_, 
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'' CIMMYTMR 
INTERNATIONAL MAIZE AND WHEAT IMPROVEMENT CENTER 

Apdo. Postal 6·641 , 06600 Mexico, D.F., Mexico 
www.cimmyt.org 

Contact information: S. Rajaram, 

Wheat Program Director 

s.rajaram ~ cimmyt.org 


