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Can India learn from 
the mistakes of 

others?

Prof. Robert van den Bosch
1922-1978
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Farmers were 
spending 

money on pest 
control to lose 

money!

1stdocumented 
case of market 

failure!
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rain fed cotton
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irrigated long season hybrid 
cotton before Bt:

cultural practices permitted 
outbreaks!

Yavatmal, Maharashtra, India 
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Solution:
Bt Hybrid cotton 

????



Biotech and insecticide treadmlls

Indian farmers were spending money on pest control to lose money!
The Indian case of market failure!



y = -236.1x + 584.33
R² = 0.4865

100

150

200

250

300

350

400

450

500

550

0.45 0.65 0.85 1.05 1.25 1.45 1.65

All India - yield on insecticide use:
More Insecticide -> Less Yield

1999-2014  

kg insecticide per ha

kg
  y

ie
ld

 p
er

 h
a



0

50

100

150

200

250

300

350

400

1997 1999 2001 2003 2005 2007 2009 2011 2013 2015

% Bt-cotton area

Y
ie

ld
 K

g/
ha

   
  ●

Maharashtra

Data Sources: Ministry of Agriculture

96% Bt cotton
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Cotton yield (production /ha) goes up before Bt… Then stagnates 
despite new expensive Bt hybrid varieties. 



Bioeconomic analysis of Indian cotton
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Local weather-driven plant demographic simulation 
model (lines). Field Data (dots)
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How short season 
high density cotton 
save the industry in 
Southern California

1547 kg/ha →

Non-hybrid Bt
cotton

Short season
high density cotton



Non-hybrid non- Bt high density short-season cotton in India



rain fed HD-SS cotton
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little  overlap

Bt technology not needed!

Inherent conflict between irrigated and rainfed cotton

Short season
High density

How HD-SS non GM non hybrid 
cotton would work in India?



High Density Short Season pure 
line rainfed cotton (CICR Nagpur 
2011)

• Non-GM,  Non-Hybrid

• > 2x yield or more

• > 2.5x net income or more

• Promotes seed saving

• Greatly reduces insecticide use

• Disrupts the current value capture 
mechanism of hybrid cotton

• Ameliorates the gamble of the 
monsoon – better use of water




