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Biographical Sketch* 
William D Dar has been 
Director General of the 
International Crops 
Research Institute for the 
Semi-Arid Tropics 
(ICRISAT) near Hyderabad 
in Andhra Pradesh, India 
since January 2000. 

ICRISAT is one of sixteen 
nonprofit, Future Harvest 
centers funded through the 
Consultative Group on 
International Agricultural Research (CGIAR). 

Prior to joining ICRISAT, Dr Dar served as Presidential Advisor for 
Rural Development, and as Acting Secretary of Agriculture in the 
Philippines (equivalent to Minister of Agriculture). He has served on 
the managing boards of the Australian Center for International 
Agricultural Research (ACIAR) and of the CGIAR's International 
Maize and Wheat Improvement Center (CIMMYT) as well as of 
ICRISAT. He was Chair of the Asia-Pacific Association of 
Agricultural Research Institutions (APAARI); Chair, Coarse Grains, 
Pulses Research and Training (CGPRT) Center based in Indonesia; 
Executive Director of the Philippine Council for Agriculture, 
Forestry, and Natural Resources Research and Development 
(PCARRD); and Director of the Bureau of Agricultural Research 
(BAR) of the Philippine Department of Agriculture (DA). 

Dar received an M.S. in agronomy from Benguet State University 
(BSU) in La Trinidad, the Philippines, and a Ph.D. in horticulture 
from the University of the Philippines, Los Banos (UPLB). He taught 
at BSU for 11 years and had a rank of Professor. He has also 
received a number of awards and honors, including Ten 
Outstanding Young Men (TOYM) of the Philippines from the 
Philippine Jaycees, Outstanding Young Scientist of the Year from 
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the National Academy of Science and Technology in the Philippines, 
Crop Science Society of the Philippines' Achievement Award for 
Research Management and as Outstanding Science Administrator 
given by the Philippines Department of Science and Technology 
(DOST). He was also awarded as a Distingufshed Alumnus of UPLB 
and the Most Outstanding Alumnus of BSU. 

At the CGIAR Annual General Meeting (AGM) held in the Philippines 
on 28 October-01 November 2002, Dr Dar was re-elected the Chair 
of the Public Awareness and Resource Mobilization Committee 
(PARC). In November 2002, PCARRD honored him with the Symbol 
of Excellence in R&D Management at a ceremony at Los Banos, the 
Philippines, the highest award the agency gives. 

In 2002 ICRISAT, led by Dr Dar, won (for the third time) the 
King Baudouin Award together with ICARDA for developing new 
chickpea varieties with higher tolerance to drought and heat, 
better resistance to pests and diseases and that provide stable 
and economically profitable yields. 

Since joining ICRISAT, he has been advocating for a Grey-to-Green 
Revolution in the dry areas of the developing world through 
Science with a Human Face. This involved a series of major 
initiatives. He has worked towards increasing the Institute's 
revenue, consolidating Public Awareness and Resource Mobilization 
activities, and identifying and developing major assets of the 
Institute. He has strengthened strategic partnerships with the 
complete range of stakeholders - NARS, ARIs, NGOs, development 
agencies and the private sector. These efforts are within the 
framework of ICRISAT's new Vision and Strategy (2001-2010) that 
he initiated. The framework creates stronger cross-program and 
interdisciplinary linkages combined with a clearly prioritized yet 
flexible rolling MTP. Dr Dar has also led the development of an IPR 
policy for the Institute, enhanced our technology exchange efforts, 
and set up a quick response mechanism to counter plant pests and 
diseases, other epidemics and calamities. Dr Dar's vision is to take 
the Institute forward as a strong ICRISAT for a food-secure SAT. 



Foreword 
I have been associated with 
ICRISAT from its very conception 
thirty years ago, and acquainted 
with Willie Dar, its present Director 
General, long before the time he 
was appointed to ICRISAT's 
Governing Board in 1997. I am 
more than pleased to write the 
foreword to this edition of Willie 
Dar's compendium of speeches and 
presentations of 2002. 

The present compendium is the 
th ird one since Dr Dar assumed 
office as ICRISAT's Director General in 2000. The very themes for 
each edition tell a story of their own - 2000: Bringing Science with 
a Human Face to the Semi-Arid Tropics; 2001: Towards a Grey to 
Green Revolution - Turning Adversity into Opportunity; and 2002: 
Building a Strong ICRISAT for a Food-Secure SAT. These themes 
reflect not just the ongoing growth and development of the 
I nstitute, but Willie Dar's own dedication to his task and his 
intensifying commitment to fight poverty and hunger in the semi
arid tropics through agricultural improvements. 

I wholeheartedly recommend this compendium as a reference for 
all those who need to know about ICRISAT's mission and the 
efforts of researchers and policy makers in making a difference to 
t he agrarian communities of the semi-arid tropics. 

MS Swaminathan 
World Food Prize Laureate, and 
Chairman, MS Swaminathan Research Foundation 
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Biotechnology for Sustainable. Agriculture: 
Challenges and Opportunities 

Inaugural address during the Workshop on Biotechnology for 
Sustainable Agriculture: Opportunities and Constraints, organized 
by the Participatory Rural Development Initiatives Society and the 
Biotechnology Unit, Institute of Public Enterprise, 18 January 2002, 
Osmania University Hyderabad Campus, Hyderabad, India 

Ladies and gentlemen, good morning. 

It is my great pleasure to be invited as your chief guest and deliver 
the inaugural address to this Workshop on Biotechnology for 
Sustainable Agriculture. 

As I understand, this workshop has four objectives which are to: 

1. Improve the awareness and knowledge about opportunities and 
constraints of biotechnology 

2. Change attitudes and perception about higher forms of 
biotechnology 

3. Balance the judgment and decision-making on the application of 
biotechnology 

4. Identify strategies for collaborative research and public 
awareness. 

I congratulate the sponsors for conducting this workshop at this 
time when biotechnology is becoming very popular, yet is 



misunderstood and controversial. Biotechnology is becoming popular 
because of its tremendous potential in helping solve poverty, hunger 
and environmental degradation in the developing world. 

The challenge 

Notwithstanding its tremendous 
potential, the challenge faced by 
biotechnology is immense. 

At present, 800 million people 
are poor and malnourished. 
They live on less than a dollar a 
day. They are not sure that their 
fields will yield enough food or 
that they will earn enough 
money to buy food. Forty years 
ago, there were about a billion 
hungry people. Two decades from now, there may still be 600 
million poor people when world population will have ballooned to 8 
billion. 

Forty thousand people die each day of malnutrition, one-half of 
them children. Moreover, more than half a million children go blind 
each year from lack of vitamin A. Likewise, iron deficiencies are 
responsible for anemia among many millions of women and 
children, making them vulnerable to a host of diseases. 

Sadly, even though food production was doubled by the Green 
Revolution, it did not solve the problems of malnutrition and 
hunger. Furthermore, it did not wipe out poverty. It did not create 
enough jobs to generate income that enables farmers to improve 
and sustain their livelihood. 

In fact, poverty and hunger are the root causes of the global social 
conflict we are experiencing today. As our esteemed friend, MS 
Swaminathan says, "where hunger rules, peace cannot prevaiL" It 
is ironic that hunger persists while food prices are at an all time 
low. As the other half of the world lives in comfort and abundance, 
this situation is definitely not acceptable. 

To face this challenge, we can apply modern biotechnology 
techniques, especially those directed towards the poor. This should 
be combined with approaches to sustainable agriculture and 
greater participation of farmers in farm production, post-production 
and marketing. 



Revisiting biotechnology 

A colleague at the International Institute of Tropical Agriculture 
best describes biotechnology as "a set of tools that allows plant 
breeders to introduce a greater array of novelty into their plant 
varieties, and select which work, much faster than they could using 
conventional plant breeding techniques." 

As you are well aware, there is a wide range of areas where 
modern biotechnology can help improve the human condition: 

1. Genomics: the molecular characterization of all the genes and 
gene products of a species. 

2. Bioinfomatics: the assembly of data from genomic analysis into 
accessible and usable forms. 

3. Transformation: the introduction of single genes conferring 
potentially useful traits into plants, livestock, fish and tree 
species. 

4 . Molecular breeding: the identification and evaluation of useful 
traits in breeding programs through marker-assisted selection 
for plants, trees, animals and fish. 

5. Diagnostics: the more accurate and quicker identification of 
pathogens by using new diagnostics based on molecular 
characterization of pathogens. 

6. Vaccine technology: the use of modern immunology to develop 
recombinant DNA vaccines for improved control against lethal 
diseases. 

Opportunities 

Indeed, biotechnology offers enormous opportunities for us to 
practice sustainable agriculture, attain global food security, 
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enhance human health and improve the lives of poor farmers. That 
is why this new millennium has been dubbed as a Biotech Century. 

Biotechnology can develop improved crop varieties that give higher 
yields with fewer inputs for our farmers. These crops can be grown 
in a wider range of environments, help conserve natural resources, 
and yield more nutritious products with longer storage capacity, 
that can be purchased at a lower cost by consumers. 

For instance, these improved crop varieties contain insect 
resistance like that in cotton and corn, herbicide resistance in 
soybean and delayed fruit ripening in tomato. Likewise, these 
improved crop varieties have better weed and insect control and 
higher productivity, and require more flexible crop management. 
This could prevent global crop production losses to as much as 
35%, worth more than US$ 200 billion every year. These benefits 
accrue primarily to small farmers and agribusinesses firms. 
Economic benefits also accrue to consumers through lower prices. 

At the same time, biotechnology can help farmers produce more 
nutritious crops. It can increase natural substances in plants like 
anticancer compounds in soybeans, vitamin A in rice, iron in 
cereals, or more nonsaturated fatty acids in canola. 

Biotechnology also sustains the land's ability to support continued 
farming. This is done by developing crops that absorb nutrients 
more efficiently from the soil. 

Plants can also be used to develop edible vaccines. Research is 
being done on fruits and vegetables that could one day deliver 
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life-saving vaccines. For instance, a banana strain is being 
developed that could soon provide the Hepatitis B vaccine. Likewise 
a potato strain is being studied that could provide immunization 
against the Norwalk virus. This makes it possible to inoculate 
against deadly diseases with locally grown crops that are easy to 
handle, distribute and administer. 

There are many other opportunities and benefits offered by 
biotechnology that we can cite. On the whole, let me reiterate that 
biotechnology can help attain world food security, alleviate poverty 
and conserve the fragile environment. 

The status of biotechnology 

To illustrate and support what I have mentioned, let's take a look 
at the facts. 

In 2001, the annual global review of commercialized transgenic 
crops reported the following: 

1. The estimated global area of transgenic or GM crops is 52.6 
million ha, grown by 5.5 million farmers in 13 countries. 

2. From 1996 to 2001, the global area of transgenic crops increased 
more than thirty-fold, from 1. 7 million to 52.6 million ha. 

3. Four principal countries grew 99% of the global transgenic crop 
area. The USA grew 35.7 million ha (68% of global total), 
followed by Argentina with 11.8 million ha (22%), Canada 3.2 
million ha (6%) and China 1.5 million ha (3%). 
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4. Globally, the principal GM crops were soybean planted to 33.3 
million ha, followed by corn at 9.8 million ha, cotton at 6.8 
million ha and canola at 2.7 million ha. 

5. Herbicide tolerance has consistently been the dominant trait of 
GM crops, followed by insect resistance. 

6. The two dominant GM crops were herbicide-tolerant soybean 
planted to 33.3 million ha and Bt maize planted to 5.9 million ha 
in six countries. The other GM crops occupied 5% or less of 
global transgenic crop area. 

7. On a global scale, 46% of the total soybean area were planted 
to GM crops; 20% of the cotton area were GM; and 7% the 
total area for corn. If the combined hectarage of these three 
principal GM crops is put together, this would constitute about 
one-fourth of the total cropped area. 

8. The number of farmers that benefited from GM crops increased 
to 5.5 million. More than three-quarters of the farmers that 
benefited from GM crops were poor-planting Bt cotton, mainly 
in China and South Africa. 

Risks and constraints 

Even as we discuss the tremendous benefits and opportunities 
offered by biotechnology, we must also address its potential risks 
and constraints. We have to do this to make informed decisions on 
the appropriateness of biotechnology in relation to sustainable 
agriculture, food security and human health. 

Hence, we must do rigorous risk assessment and risk management 
within an effective national regulatory framework. 
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We must also 
consider intellectual 
property rights to 
reward innovators 
and legally enable 
access to 
technologies 
developed by others. 

Recently, intellectual 
property rights have 
become important in 
plant breeding, 
primarily through the 
greater use of utility 
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patents. Such patents have stimulated greater research investment 
in industrialized countries. However, they also pose constraints to 
pU blic-sector breeding programs that produce seeds for poor 
farmers. 

I n assessing risks and benefits in the use of biotechnology, 
Gabrielle Persley suggests that we distinguish between technology
inherent risks and technology-transcending risks. Technology
inherent risks are those associated with food safety and the 
behavior of biotechnology-based products in the environment. 
Technology-transcending risks emanate from the political and 
social context in using the technology and how this may benefit or 
harm users' interests. I hope you will discuss these risks more in 
detail during the workshop 

However, let me emphasize that in spite of these potential risks 
and constraints, James & Krattiger in 1996 reported no risks 
associated with genetically modified crops in the last 14 years . This 
covered 30,000 field trials and hundreds of millions of hectares of 
cultivated land. 

Due to lack of public awareness about biotechnology, hostility to 
GM crops and foods is rapidly spreading from Europe to the 
developing world. Underlying this hostility is the concern on the 
lack of consumer benefits, business ethics, the environment and 
potential impact on human health. These concerns must be 
genuinely addressed by national agricultural research systems and 
policy makers. 

Towards this end, field tests must be rigorously conducted in 
developing countries to assess the risks of using GM crops, which 



may differ from those in industrialized countries. Coupled with this 
is the need to wage a massive public awareness an,d education 
program on the science of biotechnology. I hope that you will map 
out a viable action plan towards this in the workshop. 

Biotechnology at ICRISAT 

Let me now shift my focus 
to how ICRISAT is 
harnessing biotechnology 
for poor farmers. 

ICRISAT stands for the 
International Crops 
Research Institute for the 
Semi-Arid Tropics, 
a nonprofit, apolitical, 
international organization 
for science-based 
agricultural development. 
Established in 1972, it is 
one of 16 centers of the 
Consultative Group for 
International Agricultural 
Research or CGIAR. 

ICRISAT's vision is improved well-being of the poor of the semi
arid tropics through agricultural research for impact. 

Our mission is to help the poor of the semi-arid tropics through 
Science with a Human Face and partnership-based research and 
to increase agricultural productivity and food security, reduce 
poverty and protect the environment in semi-arid tropic (SA T) 
production systems. 

We serve more than 800 million people, the poorest of the poor, 
who live in the dry tropics of Asia and sub-Saharan Africa. We are 
supported by more than 50 governments, foundations and 
development banks. 

Harnessing biotechnology for the poor is one of six global 
research themes we are currently developing in line with our new 
vision and strategy. Under this theme, we emphasize 
biotechnological approaches to crop improvement, especially for 
traits most relevant to poor farmers and consumers in t he dry 
tropics. We also seek greater opportunities to utilize ava ilable 

....... '--"'_~_o 



genetic diversity. Our main 
concerns are on abiotic and 
biotic stress traits including 
nutritional traits. Most activities 
will be carried out here in Asia. 

Our scientists have long been 
involved in developing tools of 
molecular biology for the 
mandate crops of the Institute 
namely: chickpea, groundnut, 
pearl millet, pigeonpea and 
sorghum. Through these 
efforts, we are now in a position 
to apply biotechnology in 
developing cultivars that can 
tolerate drought and resist 
major diseases and insect pests. 

For example, we now have usable molecular marker-based genetic 
linkage maps of chickpea, pearl millet and sorghum. We are using 
these to map gene blocks that can reduce the vulnerability of these 
crops to biotic and abiotic stresses. 

Conclusion 

To attain global food security and fight hunger and poverty, 
agriculture in this century must be made more productive at no 
expense to the environment. 

We must therefore ensure that the impact of agricultural research 
reaches the hundreds of millions of poor farmers who have not 
benefited from the Green Revolution. I believe that biotechnology 
can help meet this objective. 

National agricultural research systems must invest in biotechnology 
research to help poor farmers and consumers. Moreover, the public 
and private sectors mwst collaborate to promote the utilization of 
biotechnology. 

I do not wish to pre-empt your discussions in the workshop, but 
before I close, let me pose one big challenge. 

Science, or more specifically, biotechnology, should be a means 
that we use to serve the poor, not an end in itself. Even if we do 
excellent research, if we have no impact in improving the lives of 
the poor, we have failed. Only by using biotechnology to help 



reduce poverty, malnutrition and environmental degradation can 
we say that we have made a big difference. 

Hence, the programs we will undertake should not only generate 
knowledge about biotechnology. We must aim to share this 
knowledge to increase the income of our farmers and improve their 
quality of life. This is the human face of the science that we do. 
This should serve as the overarching theme of our efforts, the 
paramount motive of our endeavors. This is the vision that I would 
like to share with you in this workshop. 

At this pOint, let me thank and congratulate the organizers of this 
very relevant workshop, namely: the Participatory Rural 
Development Initiatives Society and the Biotechnology Unit of the 
Institute of Public Enterprise, .Osmania University in Hyderabad, 
who worked hard to organize this workshop. 

Thank you and good day. 

CRIDA. Santosbnagar. Hyderabad" 
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Partnership for Progress: ICAR-ICRISAT 
Collaboration on Sorghum Research and 

Development 

Speech at the National Research Center on Sorghum, 28 January 2002, 
Rajendranagar, Hyderabad, India, 

Ladies and gentlemen, good morning. 

Thank you for inviting me to be with you today. It gives me 
immense pleasure to share with you the ICAR-NRCS-ICRISAT 
collaboration on sorghum research and development - a success 
story on partnerships. 

As you know, sorghum is a mandate crop of the International 
Crops Research Institute for the Semi-Arid Tropics (ICRISAT), one 
of 16 centers of the Consultative Group on International 
Agricultural Research (CGIAR). 

In 1972, ICRISAT's founding year, the All India Coordinated 
Sorghum Improvement Project (AICSIP), was established by ICAR. 

11* A network for exchanging and testing improved sorghum materials, 
this project collected land races and breeding materials in 
collaboration with the Rockefeller Foundation in India. 

From 1971 to 1999, sorghum area in India has decreased by 
6 million ha. In spite of this, however, production has been 

.. 



maintained. This was made possible by a 67% increase in 
productivity per hectare from 0.46 tons in 1971 to 0.8 tons in 
1999. 

Our partnership projects 

Initially, our partnership with 
ICAR was largely informal. In 
breeding, we placed greater 
emphasis on grain yield and 
good grain types. ICRISAT 
extensively used several high 
yielding, good grain types 
from India. 

As our program emphasis 
shifted, ICRISAT 
strengthened the Indian 
sorghum improvement 
program by initiating several 
projects on breeding for 
resistance. This approach 
helped generate a diversified 
array of materials with 
improved resistance to pests, diseases, Striga and drought. This 
enabled Indian scientists to avail of breeding materials and 
resistant sources. The breeding materials also contributed to the 
release of some of the cultivars by the Indian Government for 
commercial cultivation. 

Recently, the increased need for research prioritization and re
focusing led to the institutionalization of our partnership. Currently, 
we have two collaborative projects: (1) diversification of seed 
parents and restorers with adaptation to rainy and postrainy 
seasons; and (2) mechanisms and molecular markers for 
resistance to grain mold, shoot fly and stem borer. 

In these projects, some of the materials developed by the Indian 
program are being used to develop mapping populations to identify 
molecular markers for resistance to grain mold. Moreover, our 
partnership resulted in the state governments' releasing cultivars 
to farmers. 

Germplasm resources 

In 1974, ICRISAT received 8,961 accessions from India. We built 
upon these accessions by acquiring and collecting more material, 
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especially landraces from 
areas of diversity. Our 
genebank now holds 36,727 
accessions collected from 90 
countries. 

I n India alone, 42 collection 
missions were undertaken in 
collaboration with the national 
program. As a result, our 
genebank contains 14,602 
sorghum germplasm 
accessions. 

In response to a request for repatriation of germplasm, we recently 
transferred 11,112 accessions to the national genebank at the 
National Bureau of Plant Genetic Resources (NBPGR) in New Delhi. 
Over the last 29 years, ICRISAT has supplied 121,755 seed samples 
to sorghum scientists in India. 

To enhance utilization, ICRISAT scientists conducted multi-Iocational 
evaluation of germplasm in partnership with AICSIP and NBPGR. We 
did this to test important agronomic characters like photoperiod 
sensitivity, usage as grain or forage, rainy and postrainy season 
adaptation and others. This was also done to identify locally adapted 
material. 

Crop improvement approaches 

The crop improvement approaches developed at ICRISAT were 
adopted by the Indian program and vice versa. Over the years, we 
have shifted our approach from breeding for wide adaptability to 
regional or specific adaptations and finally to trait-based breeding. 
Similarly, the Indian program has also changed its approach from 
wide to regional adaptation. As a result, sorghum cultivar releases at 
the state level have increased. 

Resistance breeding and hot-spot locations 

ICRISAT's global resistance breeding program took advantage of the 
hot-spot locations in India for screening materials for resistance to 
various pests and diseases. Out of these, we developed diverse 
varieties, seed parents and restorers. 

The Striga-resistant seed parents and the midge-resistant variety 
ICSV 745 are shining examples of our successful partnership. 

1~.~ __ -, 



Partnership in new science 

ICRISAT and ICAR-NRCS scientists are also working together with 
other partners to use modern biotechnological tools for sorghum 
improvement. A joint project on genetic transformation has produced 
transgenics using three different gene constructs. Our work to 
introduce insect resistance in sorghum is in progress. A joint 
workshop on genetic transformation was also held in 1999. 

Our scientists are working together to evaluate mapping populations. 
Two separate maps were developed based on phenotypic data 
collected at Nandyal and other locations. 

Furthermore, diversity analyses using restriction fragment length 
polymorphism (RFLP), simple sequence repeat length polymorphism 
(SSR) and amplified fragment ~ength polymorphism (AFLP) were 
carried out to characterize cultivated and wild accessions of sorghum. 
The level of synteny is being assessed between rice and sorghum 
genomes through comparative genome mapping. 

Development of special projects 

With regard to special projects, ICRISAT serves as a catalyst in their 
development for donor funding. Our partnership has been helping us 
to attract funds to focused research areas. For instance, the 
Australian Center for International Agricultural Research (ACIAR) 
funded our project on G x E Interaction and Shoot fly Resistance in 
rabi sorghums. Likewise, the Department for International 




































































































































































































































































































































