
Why do we need GMOs? Top corporations based in rich
developed countries have invested lot of money in the

research and development of these modified crops. These
conglomerates say that genetic modification increases the
yield of the land. Scientists and environmentalists on the other
hand believe it is still a rich man's technology as it is  finan-
cially beneficial to produce products of supermarket. Are high
returns the reason why conglomerates propagating GM crops
as the only solution to world hunger? 

Global Biotech research is controlled by 15 major corpo-
rations out of which 13 are in North America.They are called

the Miami Group. In 2000, about 109.2 million acres were
planted with transgenic crops. Countries that grew 99% of
the global these crops were the United States (68%),
Argentina (23%), Canada (7%), and China (1%)

US is the largest producer of GMOs in the world. In
1999, it exported $60 billion in agriproducts. Having the
largest interest in the market, it dictates rules. It also detests
any regulation in the laws. Declare GM products on their
label? “No, No,” says the US, “Importing countries should
implement balance and checks before letting any GMO
product enter. If anything goes wrong with any GM
crop, the buyer should be held responsible.” The producer
doesn’t pay here, it just collects checks.

Environmentalists cry foul .The developed world exclud-
ing Argentina and China have only 1% stake in this busi-
ness. But it is this 1% that bears the brunt of these partisan
policies. The small poor countries do not have the technology
to check the kind of crop entering their boundaries. Land
and resources are being used as field trials here by the GM
conglomerates, polluting their biodiversity. What these 
companies do not get by fair means, they take by sleath.
Local farmers lose out in the price and quality battle. 
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What is a GMO?

G enetic modification is the process by which the genetic 
material of any living organism (plant, animal or micro-organism) is
altered to bring about a required change. This change is not through
any natural process but done in labs, by humans. It is a well-thought
-of, planned action. Well then what is genetic material?

All living things are made of cells. The control centre of all plant
and animal cells is called the nucleus, which contains thread-like
structures called chromosomes. Chromosomes are
made up of the genetic material - deoxyribonucleic
acid (DNA) and ribonucleic acid(RNA). DNA is
made up of sugars, phosphates and nitrogen
bases. It looks like two string of beads
coiled around each other. DNA and RNA
carry ‘genetic codes’ that represent the
characteristics of an individual. During
reproduction, DNA or RNA passes from
the parent cells into the new cells and
thus the offspring (be it a plant, animal or
micro-organism) gets characteristics simi-
lar to that of the parents. If changes, modifi-
cations and mixing of two or more organisms,
are made in the genetic codes in this DNA or RNA,
the changes will pass on from generation to generation.
Selective breeding has been done by humans since a long time to 
produce desirable characteristics, for example, to increase yields or to
resist disease. Two or more varieties of a crop are cross-bred to create
a new variety with the best characteristics of each. This process is very
slow and it may take years to get the perfect organism. Radiation has
also been used to change the genetic characteristices of seeds. This is
called mutation. The mutated seeds are then crossbred with other 
varieties. These processes are called hybridisation.

Today, the laboratory processes (in making a GMO) that are used to
manipulate this genetic code are like the process of cutting and pasting.
Strands of DNA, the basic chemical of life, which produce a particular
effect in one living organism, can be 'cut' out and then 'pasted' into the
DNA of another living organism. The genetic strands are 'trimmed' so
that only a precise, fully defined piece of DNA is pasted into the 

recipient organism.The process of GMO making uses
advanced molecular techniques.There are two major

differences between modern genetic modifica-
tion and traditional animal and plant breeding

method of hybridisation.
(1)  Genetic modification enables single,
well-defined genes to be isolated and
transferred. In the  traditional method of
hybridisation, traits are 'crossbred’. The
plants or animals thus produced are then

again selected to produce the right quality
needed and crossbred again. This process

can go on for years until the required quality
is got.

(2) Genetic modification even allows the introduc-
tion of a desired gene from an animal into a plant.

Example: A toxin-producing gene from the bacteria Bacillius
thuringiensis has been introduced in cotton to make the cotton
resistant to bollworms, a pest inherent to the plant. In hybridisation
a cross between animal and plant is not possible. Crossing two dif-
ferent kinds of crop also cannot done. Example: Selective breeding
between two or more varieties of rice can be done to give long
stalks of rice that has high per plant yield. The same cannot be
done between two varieties of different crops, e.g.wheat and rice 

In 2000, about 109.2 million acres were planted with transgenic crops. Worldwide 70 commercially important species have been identified for incorporating transgenic traits. 90 per cent of GMO exports are for human consumption

FOR: 
Project scientists, some international organisations

a) Genetic Engeering is helping alter rice to produce 
vitamins like folic acid (prevents birth defects)
and vitamin A (prevents eye problems).

b) Enhancement of nutrients would meet the nutri-
ent needs of economically poor people of
Bangladesh and India, where rice is a staple
food, by providing more nutrients in the same
amount of rice.

c) DNA sequencing in rice could help us under-
stand the sequence of different genes in various
other crops like maize, corn, wheat, etc. With
improved plants farmers can use specific plant
varieties for specific ecosystems.

AGAINST: 
Some farmers and NGOs

a) This is a roundabout way to get inroads into 
the seed market. This will lead to privatisation
of sowing thus depriving small farmers.

b) Each person will need more than 2 kilos of rice
per day to meet the vitamin demands.

c) People should not survive on rice alone. Crop 
rotation and multiple croping by local farmers
will help better than a huge yield of a single
crop throughout the year. Monoculture would
be encouraged by this.

d) Nature gives us abundant and diverse sources
of vitamin A. Polished rice is not the only
answer to it.

'Golden rice' a solution to hunger and malnutrition?
Biotec hnologists ha ve added beta-car otene in the g eneticall y modified ver sion of rice to enhance the 
vitamin content. Though accepted b y or ganisations like International Rice Resear ch Institute , Manila,
Farmer s in  Philippines and NGOs the w orld o ver are sceptical.

The Promise....
a) food production- an area in which biotechnology plays a

significant role is the production of vitamins, and enzymes
for food processing. 

b) agriculture - fruits and vegetables can be improved in
appearance, taste, nutrient content, shelf life, resistance 
to pests and even stability under unfavorable climatic 
conditions. 

c) plants- Better yield, more efficient use of land. 
Less herbicides, pesticides and other chemicals. 

d) medicine - new methods of producing critical vaccines that
cost cheaper.

e) environmental management - biotechnology offers new
opportunities for the protection of the environment, e.g.
genetically modified bacteria may one day be used to 
convert non-biodegradable wastes to useful  products.

....and the Risk
a)  unintentional introduction of allergens and other antinutrients in

foods and soils.
b)  escape of transgenes from cultivated crops into wild relatives.

Such effects may affect or reduce plant species in natural commu-
nities, or influence diversity of wildlife as a result of changes in
available food and food sources. 

c)   super weeds may play havoc in the wild, being resistant ot most
herbicides and pests.

d)  transgenic crops carrying antibiotic genes may generate antibiotic
resistance in livestock or humans,

e)  pests may evolve resistance to toxins produced by GM crops
f) toxins of GM crops may affect non target pests.
g)    small farmers will lose out as the technology cost is very high, the

price of products low. 
h)   the technological development has a hazy future.

Small farmes
Threat to their control over seed varieties
Take the case of Percy Schmeiser, a farmer in Canada. He  was
taken to court by Monsanto, the biggest GM company in the
world, as some GMO canola plants were found in his fields. This
plant, whose fruits bear canola oil are wind pollinated. The court
ordered that it didn't matter how it landed up in Schmeiser's
field but it was his fault that it as growing in his field.
Schmeiser, a recipient of  Mahatma Gandhi Award in the year
2000 lost the case and had to pay a sum of US$153,000 as 
compensation to the multinational biotech companies.

Environmentalists are angry with the decision. They say it
sets a wrong precedence to all multinationals. They know genet-
ically modifying any living being is a risky business. And its long-
term repercussions do not benefit the poor marginalised farmer.
They say that the cons outweigh the pros. Moreover dominance
of one variety of crop over the others cannot be ruled out. They
fear that the Third World countries having weak laws can be
made into safe havens for experimenting with these crops.
Devendra Sharma, a trade and agriculture analyst, says that
extensive Bt cotton farming in China and Australia has shown
that pests like bollworm have become resistant to the single
gene of the bacteria that is inserted to protect the plant from
infection. Now the number of genes needs to be increased.

Only these farmers who can afford to bear the cost and
those who have not borne the brunt of the technology are
happy with the GM traits in the plants. They see an immediate
rosy picture. The crops have high yield and the quality is good.
But it is the informed farmer who would rather share seeds with
their neighbours and not produce large tracts of monocultures
are unhappy. They fear that their indigenous knowledge of 
making better seeds and diversity in crop yield is being 
threatened. 

Consumer
Very suspicious of the health effects
Food is a special case. Anyone wanting to make changes into what
is eaten must listen to the consumer. Clear labelling becomes vital,
saying how much of what is contained in the product. Consumers
have the right to know and choose if they want to eat a GM 
product or not. 90 per cent of the GM exports is meant for human
consumption. No wonder consumers the world over are worried.
Research done by scientists  have found that rats fed with GM
potatoes have developed higher white blood cell count implying
that the body has a negative reaction. Other researches have
shown allergic reactions in humans after eating GM corn and
deaths of monarch butterflies in cornfields. Consumers are scared.
Vegetarian consumers may not like their greens to be contaminated

with animal genes. Many store
owners in Sweden have taken
products off the shelf which may
include G.M. products. Sri Lanka
was the first country to ban GM
products. Sceptical farmers in
Gujarat and Andhra Pradesh
uprooted Monsanto's genetically
engineered Bollgard cotton.
Elsewhere in the world, con-
sumers and environment activists,
especially in Europe, uprooted
fields of GM crops. Crops were
uprooted and mixed with normal

crop to invalidate the experiment results.
New Scientist sums it up thus: ‘Despite a few alarms, there’s no

real evidence that GM crops have hurt human health or 
environment in spite of their steady rise in use. But neither have
they made the world a much better place.’

Uncorking the gene genie?
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Biotech: Big Business
The global biotech research is in the control of fifteen major corporations,
thirteen of which are North American

Who fears GMOs?
Farmer and consumer groups  are cautious

The ‘gene revolution’ like the ‘green revolution’ could boost the
food production say the propagators of the theory. But they 
forget that ‘green revolution’ was a government initiative the
world over benefiting the marginalised farmer (though it flipped
over and benefited the pesticide industry). 80% of the biotech
firms are private conglomerates which spend huge sums in devel-
oping the technical know-how solely driven by the profit motive. 

Samuel Ochieng of Kenya Consumer Information Network
says, ‘We are not saying there are no benefits.The issue is that we
are being rushed and their is not enough consultation’ 

When GM products first hit the market the proponents said
that these will feed the world. This is the solution to world food
problems. Those against it said it will spell disaster. Biotech food
is not the magical solution to the food problem.

According to the journal, New Scientist, researchers may not

need GM to breed good varieties of plants - by reproducing them
asexually. This can also be done by old-fashioned process of plant
breeding and the new technology of plant genomics. Though GM
plants have to a certain extent reduced the use of herbicides but in
some places the plants have shown resistance to the inserted genes.

Greenpeace activists pr otesting a gainst the use of GM f oods
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