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Rice Area Under Cultivation by Country
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Projected Rice Demand in Selected
Countries - 2000 & 2025

(millions of tonnes)
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(1000 tonnes)

YEAR FOOD GRAINS AVERAGE INCREASE RICE AVERAGE INCREASE
IN PRODUCTIVITY (%) IN PRODUCTIVITY

1992-93 179483 72868
1993-94 184259 80298
1994-95 191494 2.22 81814 2.43
1995-96 180414 76975
1996-97 199440 81730
1997-98 192430 82300
1998-99 202540 2.18 84740 1.50
1999-00 205050 86000
(Proj)

AGRICULTURAL PRODUCTION IN INDIA (1992-99)

Source: Monthly Review of Indian Economy, CMIE

THE HINDU, Wednesday, January 26, 2000



The Indian Bt Cotton Story



Source: Cropnosis, International Service for the Acquisition of Agri-Biotech Applications 

Nature Biotechnology, March 2007, Volume 25 No 3



2005:  In less than 4 years, India has become the 7th largest grower of Biotech Crops!

2007:  In less than 6 years, India has become the 4th largest grower of Biotech Crops!



Source: National Agricultural Statistics Service 

Nature Biotechnology, March 2007, Volume 25 No 3



YEAR

Total 
Cotton 
area Bt Cotton area

Total Cotton 
Production

Avg Yield per 
hectare

In million 
hectares

In million hectares 
(%age of total 
cotton area)

In million bales [1 
bale=170 kg] In kilos 

2000-01 8.58 0 14.0 278

2001-02 8.73 0 15.8 308

2002-03 7.41 0.04 (0.6) 13.6 312

2003-04 7.63 0.1 (1.3) 17.7 394

2004-05 8.06 0.5 (6.2) 23.2 440

2005-06 8.87 1.3 (14.6) 24.4 468

2006-07 8.90 3.5 (39) 25.0 478

Source: Compiled from USDA, ISAAA and media (2006-07 cotton production) data

The Indian Cotton Story…….



Cotton Corporation of India



Performance of Hybrids (Bt and non-Bt) and Varietie s 

Type Bt cotton
hybrids

Non-Bt 
cotton 

hybrids

Varieties 
(OPV)

% 
Increase 
(Bt /non-

Bt)

% 
Increase 
(Bt/OPV)

Demo Yield
Seed cotton 
(Kg/ha)

2329 1742 1340 33.7 73.8

Farmer Field 
Yield
Seed cotton 
(Kg/ha)

1783 1362 1072 30.9 66.3

Source: ICAR 2005-2006 



http://www.fas.usda.gov/pecad/highlights/2005/10/india_18oct2005/



People do not accept!







Consumers do not benefit!
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Engineering the Provitamin A

(bbbb -Carotene) Biosynthetic

Pathway into ( Carotenoid -

free) Rice Endosperm

Xudong Ye,  SalimAl-Babili,  Andreas Klöti,  Jing
Zhang, Paola Lucca, Peter Beyer, Ingo Potrykus

SCIENCE  VOL 287 14 JANUARY 2000
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TECHNICAL CAPABILITIES BUSINESS FOCUS
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Rice 
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Sunflower 
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Ridge Gourd Tomato Hot Pepper Water Melon
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Challenges to commercialization of GM crops

• Uncertain regulatory environment 

• Unreasonable testing requirements

• Imperfect value-capture systems

• Lack of harmonization of central and regional policies

• Continuing anti-GM activism






