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 In India, the population has already exceeded 1.1
billion and it Is projected to be the most populous
country in the world with about 1.5 billion by 2050.

« The arable land is diminishing every year as it is
diverted for industrial, residential, recreational and
other human needs.
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e Net sown area Is almost constant at around 140 m ha.

 There is a likelihood of shortfall of 41 per cent in the food
grain production in the country by 2020 (IFPRI,
Washington).

« The shortfall can be met only by vertical increase in the
production as horizontal increase i.e., bringing more area
under cropping has little possibility.
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 World agriculture must continue to fulfill the food
and fibre needs of the growing human

population as well as rectify the existing
widespread malnutrition.

To achieve this aim, pest control will have to rely
on integrated pest management practices which

Include crop rotation, biological control,
transgenic technology and the sparing use of
pesticides.
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POTENTIAL YIELD LOSSES DUE TO WEEDS




Yield losses due to weeds in principal crops
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Weed Management with the use of
herbicides Is widely accepted because...

Permit early planting
Efficient and economical control of weeds
Mechanical damage to crop Is prevented

Enthuse youth to take up farming
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Herbicide tolerance



Techniques for producing herbicide
resistant crops

« Over expressing a target enzyme so that the
effect of the herbicides Is overcome
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Inhibition of Shikimic acid pathway
D-erythrose-4-phospahte

Phosphoenolpyruvic acid

3-Deoxy-D-arabinoheptulosonic acid 7-phosphate

« Phosphoenolpyruvic acid

ﬁhase

y

Chorismic acid

Tryptophan Phenylalanine

Example: Glyphosate



Claims for GM herbicide tolerant crops



New strategies and increased flexibility to manage problem weeds.
Multiple use of herbicides will be prevented.

Less use of prophylactic soil-applied herbicides.

Reduced total herbicide usage.

Use of more environmentally benign herbicides.

Greater adoption of conservation tillage.

More practical use of economic thresholds in treatment decisions.

Lack of herbicide carryover problems.

An increased margin of safety with which herbicides can be used and
subsequent reductions in crop loss due to herbicide injury.

Reduced risk of crop damage from residual herbicides used in previous
rotational crops.

Better resistance to stress: If crops can be made more resistant to pest
outbreaks, resistance to severe weather, such as water logging or
drought, it would reduce the danger of crop failure.
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Insect Resistance






Farmers’ field studies on Bt cotton in 2002 and

2003 In the state of Maharashtra



Transgenic plants Expressing crystal-protein genes
from Bacillus thuringiensis (Bt)

Crystal Proteins Target insect Transformed plants

Cry 1 Ab Lepidoptera Apple,cotton,maize,poplar,potato, rice,to
bbaco tomato ,White clover ,white
spruce

Lepidoptera Alfalfa, Arabidopsis, tobacco

Lepidoptera Cotton

Coleoptera Maize




Insect resistance

Transformed with
gene)

Hypothesis:

Luo et al., 2009, Int. J. Mol. Sci. 2009, 10, 1896-1910




Insect resistant phenotype of SaPIN2-overexpressing
transgenic tobacco plants

Helicoverpa
armigera

Spodoptera
litura

(SnPIN2a gene)
Helicoverpa armigera Spodoptera litura




« Approval-16" August 2007 by GEAC
e Location of trials-1IVR, Varanasi

* Entries-Mahyco’s seven Bt eggplant
hybrids: MHB-4, 9, 10, 11, 39, 80 and 99,




Summary of field trial results with

Bt eggplant hybrids

Source- Mahyco-Unpublished data




Directorate of Weed Science Research,
Jabalpur, Is taking up field studies on
Bt/HT corn (stack hybrid) under the
guidelines of Review Committee on
Genetic Manipulation (RCGM).



Stack Hybrid : Product Concept

Increased spectrum of activity against lepidopteran
Insect pests compared to MON 810.

Provide flexibility for weed management
|deal product from IRM perspective

Combination of MON 89034+ NK603 offers dual
benefits of pest management (Weeds & Insects)
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Herbicide Tolerant Trait in Corn : NK603

Event provide tolerance to K salt of Glyphosate herbicide

Glyphosate i1s a non selective systemic herbicide which
kills all type of weeds

Used for better weed management

We need to test the economic importance of this trait for
Indian farmers
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Insect Protection Trait In Corn
(MON 89034)

The Next Generation Insect-protected Corn

Produce two Bt proteins, Cryl1A.105 and Cry2Ab2
(Vector stacked

Increased spectrum of activity

Marker free event selected
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Can environmental groups justify
campaigning against a product that could
save thousands of lives?

A recent report from UK consultancy PG Economics
charting the global impact of GM crops from 1996 to
2007 found that over that period, pesticide spraying
dropped by 8.8 per cent. And because fields don't have
to be tilled before planting GM crops, energy savings in
2007 alone amounted to the equivalent of removing 6.3
million cars from the road.

« These findings are disputed by environmental groups
and need to be independently confirmed, but if they hold
up it will be time for the technology's critics to reconsider.




Contribution of Bt/Ht technology to environmental

safety
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Global Scenario of GM Crops: 2008






e Pest-resistant genetically modified crops
can contribute to increased yields and

agricultural growth In those situations, as
the case of Bt cotton In India
demonstrates.
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