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Scientific advances in plant breeding led to “Green Revolution™ regarded
as the most important agricultural achievement of humankind. This
revolution targeted staple cereal crops particularly rice and wheat
with staggering results. Food grain production in India doubled in
a short span of 25 years between 1970 and 1995. The credit for
this achievement goes to Indian scientists and policy makers. While
we should be proud of these achievements, we should not become
complacent. Our population is increasing at the rate of 1.9% per
year and we are adding 19 to 20 million new mouths to feed every
year. Moreover, as the living standards of our people improve, they
shift from low value to high value foods such as eggs. milk and
meat. To meet this demand, more cereals are needed as livestock
feed. It takes 2.4 and 8 kilograms of grain to produce 1 kg of poultry.
pork and beef respectively. This increase in demand for livestock
products implies increased demand for cereal grains as livestock
feed. According to various estimates, we will have to increase food
grain production by 50% in 2030 when our population is likely to
stabilize.

Compounding this food grain production scenario is the realization
that additional food grains will have to be produced from less land,
with less water. less labor and less chemicals without degrading the
fragile resource base. Agricultural research and technological
improvements will continue to be a pre-requisite for increasing crop
productivity. Major emphasis will continue to be on development
of crop varieties with higher yield potential, durable resistance to
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diseases and insect, tolerance to abiotic stresses, and more nutritious
grains. Time tested methods of classical breeding such as hybridization
and selection, ideotype breeding and hybrid variety development will
continue to be used but tools of biotechnology will play increasingly
important role in crop improvement. Amongst the frontier technologies
for crop improvement, molecular marker aided selection and genetic
engineering have captured the imagination of crop scientists and policy
makers alike. Construction of dense molecular genetic maps of major
food crops has ushered in the era of molecular markers which are
being employed for moving genes form one varietal background to
the other and for pyramiding several genes for the same trait such
as disease and insect resistance through molecular marker aided
selection (MAS). Genetic engineering or recombinant DNA technology
has offered exciting opportunities 10 introduce cloned genes from
unrelated sources into Crop varieties for increasing yield potential,
disease and insect resistance, tolerance to abiotic stresses and for
introducing novel grain quality traits.

The immediate potential benefits from the use of biotechnology tools
include; (1) increased food supply for consumption, (2) increased
farm input for cash, (3) reduced cost per unit of output, ( 4)employment
generation for food processing, (5) growth of non-farm local economies.
and (6) poverty alleviation, particularly for rural poor.

Status of biotechnology in developing countries

Biotechnology research. currently being carried out in private as well
as public organizations is broadly divided into five categories.

1. Large global private sector companies such as Monsanto,
Syngenta Bayer. and Du Pont, etc.

2

Public sector research organizations in National Agricultural
Research Systems (NARS) including universities.

3. The International Agricultural Research Centers (IARCs) of
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the Consultative Group on International Agricultural Research
(CGIAR)

4. Public research organizations including universities in
industrialized countries.

5. Various other international initiatives funded by donors and non-
profit foundations of industrialized countries.

There is little doubt that globally, the private sector is the major player
in biotechnology research. According to one estimate, the major
life science companies invested some US$2.6 billion in agricultural
research and development in 1998. Only a small proportion of this
private R&D is directed at developing countries, most of this occurring
through direct investment by the global life science companies through
alliances between local and global companies.

The public sector finances. around 90% of total agricultural research
in developing countries, compared to about 50% in industrialized
countries.

There is huge diversity among NARS in developing countries with
respect to their capacity in agricultural biotechnology R and D. Byerlie
and Fischer have divided the developing country NARS into three
groups according to their biotechnology research capacity.

e Type 1 NARS have strong capacity in molecular biology to
develop new tools and products for their own specific needs.
India, China. Mexico and Brazil are in this category.

e Type 2 NARS have considerable capacity to borrow and apply
molecular tools, e.g.. molecular markers and transformation.
Thailand. Philippines. Indonesia, Colombia, Argentina and Kenya
fall into this category.

e Type 3 NARS have a very fragile capacity to borrow and apply
molecular tools developed elsewhere. Several NARS in Asia
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