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THE BOLLWORM RETURNS  
Is Bt-based resistance collapsing?  
Studies from China and the US show the limitations of 
Bt-based resistance. The bollworm evolves to resist the 
toxin eventually, and a number of secondary pests 
remain unaffected. Suman Sahai argues that this is not 
really a workable strategy except in the first few years.  

  
24 February 2007 - A recent study from China, reported at the American Agricultural
Economics Association's annual meeting in July 2006, indicates that the Bt cotton crop there
is failing, and farmers are incurring losses rather than making profits from its cultivation. The
study, conducted by Cornell University, found that Bt cotton farmers cut pesticide use
significantly for the first three years of cultivation. After that, however, they had to spray just as
much as conventional farmers, and ended up with a net average income of 8 percent less
than conventional cotton farmers, partly because the cost of Bt seed is triple that of
conventional seed. Also, after seven years of Bt cotton, populations of other insects - such as 
mirids - have increased so much that farmers now have to spray their crops up to 20 times in
a growing season. The Cornell researchers anticipate that the emergence of secondary pests
is likely to become a major threat in countries where Bt cotton has been widely planted.  

Published at almost the same time as the China study, other reports from Arkansas in the
United States (see here) show that bollworm were found to be feeding in large numbers in Bt
cotton fields. These pests should have been killed by the toxin that is engineered into the
plant to kill them, and their presence indicates they may have become immune to the genetic
treatment. This breakdown is happening roughly ten years after Bt cotton was first planted
there. Unlike in Arkansas, the problem in China is not due to the bollworm developing
resistance to Bt cotton. Instead, secondary pests - that were previously controlled by the
broad-spectrum pesticides that were common earlier - began reappearing with the shift to 
gene-based control.  

In India an ad hoc research agenda, in the absence of any policy on genetically engineered
crops, has led to wide use of the Bt gene. Over forty two per cent of the research projects in
crop biotechnology in India are based on the Bt gene. Ranging from cotton to potato, rice,
brinjal, tomato, cauliflower, cabbage, even tobacco, to maize, the Bt gene is everywhere.  

Presumably, the crops that are being 
researched will reach the fields one day. If 
that happens, a wide range of crops grown in 
both the Rabi and Kharif seasons will contain 
the Bt gene; as a result, throughout the year 
there will be standing crops containing the Bt 
endotoxin. Not just that, in the same season, 
there will be various Bt crops juxtaposed with 
each other in small fields when farmers grow 
a variety of different crops, particularly 
vegetables. When the bollworm is exposed to 
the endotoxin constantly, season in and 
season out, naturally its resistance to the toxin will build up rapidly. As it is, resistance-
delaying strategies - such as maintaining a 20 per cent non-Bt crop belt - are not followed by 
cotton farmers, and resistant pests are already appearing, as the laws of biology dictate they
would.  

In India too we are beginning to see the first indications that the the Bt-based insect
resistance management strategy is failing. Bt cotton in India has been around for the last
seven years - four of them legally and at least three years illegally before that, particularly in
Gujarat where the illegal Bt cotton called Navbharat 151 originated and where it has been
cultivated steadily since then. Since farmers are not practicing the recommended cultivation
practices, we are seeing the emergence of resistance in the bollworm, as well as problems
created by other pests like pink bollworm and sucking pests, and disease factors like wilt.  
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Given the complex management strategy of the Bt approach, and the wide range of pests
found in the tropics, is the Bt gene approach workable in a developing country situation for
any length of time, and can it provide a viable disease resistance strategy? Bollgard II, with a
higher number of Bt genes in it, is ready, but even this second round will eventually face the
same problems - the targeted pests will develop resistance, and crops remains vulnerable to
unpredictable attacks by pests over which Bt toxin has no effect.  

Cotton scientists at the Central Institute of Cotton Research, Nagpur have warned that it is
only a matter of time before the widespread emergence of resistance in bollworms will cause
the Bt cotton technology to collapse, unless corrective measures are not taken immediately.
The only long term feasible and sustainable approach to controlling pests in cotton would
appear to be not the Bt gene but an integrated pest management approach including a mix of
strategies. This could include introducing natural predators, a combination of chemical and
plant based pesticides such as the oil of Karanj seed (Pongamia species) or any of the other
natural pesticide combinations including the traditional Panchgavya which is a preparation
based on the urine and dung of cow mixed with plant extracts and which has recently been
awarded a patent in the US. ⊕  

Suman Sahai  
24 Feb 2007  

Dr Suman Sahai is President of Gene Campaign, based in Delhi.  

 •  Write the author  
 •  Post a comment on this article  
 •  GM Crops  
 •  Reprint permissions  

Comments (0)  

Post a comment  
Note: Your comment will appear within 24 hours unless found inappropriate (spam, netabuse). See policy 

Note: If you do not wish to post a public comment 
here and instead want to write a letter to the author
directly, use the Write the author link that follows the
author's byline at the end of the article.  

  

Remember personal info? 
Yes No 

 
Letter: 

 
 
For verification, please enter the security code you see below 

  

 
 

   

View posted letters (0)  
Note: Your post will appear within 24 hours unless found inappropriate (spam, netabuse). See policy  

Comments powered by Movable Type 2.64 

viable. Support us at one of the 
following levels:  

ANNUAL CONTRIBUTIONS 

- Rs.1000 (recommended) 
- Rs.5000 (Friends of India Together) 

- Rs.500 (basic)  

- Contribute now  
- Why your support matters 

p.s.: Your support is voluntary. 
Nevertheless, we rely on it.  

Name: 

 
 
Email Address: 

 
 
URL: 

 
 

 Cancel  Post 

RECENTLY IN INDIA TOGETHER 

 •  Jhunjhunu: A town full of surprises

 •  Making Kargil serve a purpose

 •  HT crops are too risky to tolerate

 •  Drowning Himachalis, pampering Delhi

 •  The prickliness of our foreign relations

 •  Food for all? Not through the NFSA.

 •  Documenting the flesh trade

 •  Civil litigation? No, thanks.

 •  Media policy: A citizens' wishlist

 •  Sex meets society, in court

 •  Expert panel giving conflicted IPR 
approvals

 •  Your identification, please

 •  The spirit of Mumbai's cars

 •  The chancellors' vice

 •  The great Goan land scam

 •  The importance of Hyderabad 
municipal elections

 •  Privatisation of behaviour

 •  Alarming malnutrition pushing children 
out of schools

 •  Looking at China, missing Pakistan

 •  Awarded in haste, withheld

 •  River basin studies: A half-hearted 
attempt

 •  Price of rice, price of power

 •  A law with flaws

 •  Calcutta High Court steps in against 
corporal punishment

 •  Questions of policy

 •  In the cross fire between security and 
insurgency 

 •  Lion poacher nabbed, awaits trial

 •  By the skin of their teeth

 •  Sehore: Once vibrant, now in disarray

 •  The empire flows again

 •  Fishy, with lots of money

 •  Elections 2009: A grand success

 •  Inflation: perception andreality

© Civil Society Information Exchange Pvt. Ltd., all rights reserved.  
Home | About us | Overview | Support | Contact Us | Disclaimer  

Page 2 of 2India Together: Is Bt-based resistance collapsing? - 24 February 2007

8/2/2009http://www.indiatogether.org/2007/feb/agr-btfailing.htm


