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Executive Summary


In 2008, 5 million small farmers in India 
 planted and benefited from 7.6 million 
 hectares of Bt cotton, equivalent to 82% of 
 the 9.3 million hectare national cotton crop, 
 the largest in the world. This is a significant 
 increase over 2007 when 3.8 million farmers 
 planted 6.2 million hectares equivalent to 66% 


of the 2007 cotton crop. The Bt cotton story 
 in India is remarkable, with an unprecedented 
 150-fold increase in adoption between 2002 
 and 2008. In the short span of six years, 2002 
 to 2007, Bt cotton has generated economic 
 benefits of US$3.2 billion, halved insecticide 
 requirements, contributed to the doubling of 
 yield and transformed India from a cotton 
 importer to a major exporter. Socio-economic 
 surveys confirm that Bt cotton continues to 
 deliver significant and multiple agronomic, 
 economic, environmental and welfare benefits 
 to farmers and society. A 2007 study reported 
 that 70% of the middle class in India accept 
 biotech foods, and furthermore are prepared 
 to pay a premium of up to 20% for superior 
 biotech foods, such as Golden Rice, with 
 enhanced levels of pro-vitamin A. India has 
 several biotech food crops in field trials, 
 including biotech rice. However, Bt brinjal, 
 an important vegetable that requires heavy 
 applications of insecticides, is the most likely to 
 be the first food crop to be commercialized in 
 India, requiring significantly less insecticides 
 and capable of contributing to the alleviation 
 of poverty of 1.4 million small, resource-
 poor farmers who grow brinjal in India.


India,  the  largest  democracy  in  the  world,  is  highly 
 dependent  on  agriculture,  which  generates  almost  one 
 quarter of its GDP and provides two thirds of its people 
 with their means of survival. India is a nation of small 
 resource-poor  farmers,  most  of  whom  do  not  make 
 enough income to cover their meager basic needs and 
 expenditures.  The  National  Sample  Survey  conducted 
 in 2003, reported that 60.4% of rural households were 
 engaged  in  farming  indicating  that  there  were  89.4 
 million  farmer  households  in  India  (National  Sample 
 Survey, 2003). Sixty percent of the farming households 
 own less than 1 hectare of land, and only 5% own more 
 than 4 hectares. Only 5 million farming households (5% 


of 90 million) have an income that is greater than their 
 expenditures. The average income of farm households in 
 India (based on 40 Rupees per US Dollar) was US$50 
 per month and the average consumption expenditures 
 was US$70. Thus, of the 90 million farmer households 
 in  India,  approximately  85  million,  which  represent 
 about 95% of all farmers, are small and resource-poor 
 farmers who do not make enough money from the land 
 to  make  ends  meet  –  in  the  past,  these  included  the 
 vast majority of over 6 million Indian cotton farmers.  


India  has  a  larger  area  of  cotton  than  any  country  in 
 the world – 9 to 9.6 million hectares (estimated at 9.6 
 million hectares in 2007 and 9.3 in 2008) and cultivated 
 by approximately 6.4 million farmers in 2007 and 6.2 
 million  farmers  in  2008.  Based  on  the  latest  estimate 
 (Table  1),  the  Directorate  of  Cotton  Development, 
 Ministry of Agriculture  reports that 6.4 million farmers 
 planted cotton on 9.6 million hectares in 2007 with an 
 average cotton holding of 1.5 ha (Cotton Statistics at a 
 Glance, 2007). In 2008, the total hectarage of cotton 
 in India was estimated at 9.3 million hectares farmed 
 by  6.2  million  farmers,  approximately  3%  lower  than 
 the 9.6 million hectares farmed by 6.4 million farmers 
 in  2007;  this  decrease  is  slightly  lower  than  the  6% 


decrease  in  cotton  hectarage  globally  in  2008  versus 
2007. Comparing the distribution of cotton hectarage 
by states in India in 2007 (Table 1), Maharashtra, the 



(6)largest  cotton-growing  State,  had  2.2  million  farmers 
 growing  cotton,  which  occupied  approximately  33% 


of India’s total cotton area; this was mostly cultivated 
 on dry land. Gujarat had 1.4 million farmers, followed 
 Table 1.  Land Holdings Distribution and Production of Cotton in India, 2007 to 2008


No. State Average cotton 


holding  per 
 farm (Hectare)


Area of cotton 


(Million hectare) Production


(Million bale) Average yield  
 (Kg/ha)


No. of cotton 
 farmers  
 (Million)


1 Punjab 2.64 0.641 2.200 583 0.243


2 Haryana 1.72 0.483 1.600 563 0.280


3 Rajasthan 0.98 0.368 0.900 416 0.375


4 Gujarat 1.80 2.516 11.200 757 1.400


5 Maharashtra 1.46 3.191 6.200 330 2.183


6 Madhya Pradesh 1.38 0.662 2.100 539 0.478


7 Andhra Pradesh 1.45 1.096 4.600 714 0.760


8 Karnataka 1.56 0.388 0.800 351 0.250


9 Tamil Nadu 0.52 0.130 0.500 654 0.250


10 Orissa 0.76 0.050 0.150 510 0.066


11 Others  0.30 0.030 1.250 283 0.103


(Weighted 


Average) or  Total 1.500 9.555 31.500 560 6.388


(Source: Cotton Statistics at a Glance, Ministry of Agriculture India, 2007)


Picture 1.  Bt cotton farmers with ISAAA team in the field, Haryana



(7)by  0.76  million  in  Andhra  Pradesh,  0.47  million  in 
 Madhya  Pradesh,  0.37  million  in  Rajasthan,  0.28 
 million  in  Haryana,  0.25  million  farmers  each  in 
 Punjab, Karnataka and Tamil Nadu and the balance in 
 other states of India.


Whereas, India’s cotton area represents 25% of the global 
 area of cotton, in the past it produced only 12% of world 
 production because Indian cotton yields were some of 
 the lowest in the world; the advent of Bt cotton over the 
 last  7  years  has  coincided  with  more  than  a  doubling 
 of  yield,  with  50%  or  more  of  the  increase  attributed 
 directly to yield increases from Bt cotton.


The majority of the cotton in India is grown in ten states 
 which  are  grouped  into  three  different  zones  namely, 
 Northern  zone  (Punjab,  Haryana  and  Rajasthan), 


Central  zone  (Maharashtra,  Madhya  Pradesh,  Gujarat 
 and  Orissa)  and  Southern  zone  (Andhra  Pradesh, 


Karnataka and Tamil Nadu) (Table 2).  Approximately 
 65% of India’s cotton is produced on dry land and 35% 


on irrigated lands. Except for the Northern Zone, which 
 is  100%  irrigated,  both  Central  and  Southern  cotton 
 growing zone are predominately rainfed.  In 2008, of 
 the  total  9.3  million  hectares,  hybrids  occupied  85% 


(7.9 million hectares) of the cotton area and only 15% 


(1.4  million  hectares)  were  occupied  by  varieties.  The 
 percentage devoted to hybrids has increased significantly 
 over the last few years, a trend that has been accentuated 
 by  the  introduction  in  2002  of  high  performance  Bt 
 cotton hybrids, which have out-performed conventional 
 hybrids.  Cotton  is  the  major  cash  crop  of  India  and 
 accounts for 75% of the fiber used in the textile industry, 
 which has 1,063 spinning mills, and accounts for 4% 


of  GDP.  Cotton  impacts  the  lives  of  an  estimated 
 60  million  people  in  India,  including  farmers  who 


cultivate the crop, and a legion of workers involved in 
 the cotton industry from processing to trading. India is 
 Table 2.  Cotton Growing Zones in India


Zones North Zone Central Zone South Zone


States Punjab, Haryana, Rajasthan Maharashtra, Madhya Pradesh, 


Gujarat, Orissa Andhra Pradesh, Karnataka, Tamil 
 Nadu


Area 1.492 Million hectares 6.369 Million hectares 1.614 Million hectares


Production 4.7 Million bales 19.5 Million bales 5.9 Million bales


Productivity 536 kg/ha 520 kg/ha 620 kg/ha


Conditions 100% irrigated Irrigated and rainfed Irrigated and rainfed


Nature of Genotype Hybrids and varieties Hybrids and varieties Hybrids and varieties


Species G. hirsutum, 


G. arboreum


G. hirsutum, 
 G. arboreum, 
 Intra hirsutum, 
 G. herbaceum


G. hirsutum, 
 G. arboreum, 
 G. herbaceum, 
 G. barbadense 


Interspecific tetraploids (HB)
 Insect/Pest Heliothis, Whitefly, Jassids, Pink 


bollworm, Mealy bug Heliothis, Whitefly, Jassids, Aphids, 


Pink bollworm, Mealy bug Heliothis, Whitefly, Jassids, Aphids, 
 Pink bollworm


Diseases Leaf curl virus, Wilt Wilt Wilt, Foliar disease


Sowing Method Drill Sown Hand dibbling Hand dibbling


Time of Sowing April-June June-July July-August


(Source: Cotton Statistics at a Glance, Ministry of Agriculture, India 2007)



(8)the only country to grow all four species of cultivated 
 cotton Gossypium  arboreum  and G.  herbaceum  (Asian 
 cottons),  G.  barbadense  (Egyptian  cotton)  and  G. 


hirsutum (American upland cotton). Gossypium hirsutum 
 represents 90% of the hybrid cotton production in India 
 and  all  the  current  Bt  cotton  hybrids  are G.  hirsutum 
 (Table 2).



Hectarage of Bt Cotton Hybrids  Planted in India, 2002 to 2008


Bt cotton, which confers resistance to important insect 
 pests  of  cotton,  was  first  adopted  in  India  in  hybrids 
 in 2002. In 2002, 54,000 farmers grew approximately 
 50,000 hectares of officially approved Bt cotton hybrids 


for  the  first  time  and  doubled  their  Bt  cotton  area  to 
 approximately 100,000 hectares in 2003 (Figure 1). The 
 Bt cotton area increased again four-fold in 2004 to reach 


half a million hectares. In 2005, the area planted to Bt 
 cotton in India continued to climb reaching 1.3 million 
 hectares, an increase of 160% over 2004. In 2006, the 
 record  increases  in  adoption  continued  with  almost  a 
 tripling of the area of Bt cotton to 3.8 million hectares. 


This tripling in area was the highest percentage year-on-
 year growth for any country planting biotech crops in the 
 world in 2006. Notably in 2006, India’s Bt cotton area 
 (3.8 million hectares) exceeded for the first time, that of 
 China’s 3.5 million hectares. In 2007, the Indian cotton 
 sector continued to grow with a record increase of 63% 


in Bt cotton area from 3.8 to 6.2 million hectares, to 
 become the largest hectarage of Bt cotton in any country 
 in  the  world.  In  2008,  Bt  cotton  area  increased  yet 
 again to a record 7.6 million hectares from 6.2 million 
 hectares in 2007. This is the fourth consecutive year for 


India to have the largest year-on-year percentage growth 
 of all biotech cotton growing countries in the world; a 
 160% increase in 2005, followed by a 192% increase in 
 Figure 1.  Adoption of Bt Cotton in India for the Seven Year Period, 2002 to 2008


(Source: Compiled by ISAAA, 2008)
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(9)2006 and a 63% increase in 2007 and a 23% increase in 
 2008 (Figure 1). In addition, in 2006-07 India overtook 
 the USA to become the second largest cotton producing 
 country in the world, after China (USDA/FAS, 2007).


Of the estimated 9.3 million hectares of cotton in India, 
 in  2008,  82%  or  7.6  million  hectares  were  Bt  cotton 
 hybrids – a remarkably high proportion in a fairly short 
 period  of  seven  years  equivalent  to  an  unprecedented 
 150-fold increase from 2002 to 2008. Of the 7.6 million 
 hectares  of  hybrid  Bt  cotton  grown  in  India  in  2008, 
 35% was under irrigation and 65% rainfed. A total of 
 274  Bt  cotton  hybrids  were  approved  for  planting  in 
 2008 compared with only 131 in 2007, 62 in 2006, 20 
 in 2005 and only 4 Bt cotton hybrids in 2004. Over the 
 last seven years, India has greatly diversified deployment 
 of  Bt  genes  and  genotypes,  which  are  well-adapted  to 
 the  different  agro-ecological  zones  to  ensure  equitable 
 distribution to small and resource-poor cotton farmers. 


The distribution of Bt cotton in the major growing states 
 from 2002 to 2008 is shown in Table 3 and Figure 2. 


The major states growing Bt cotton in 2008, listed in 


order  of  hectarage,  were  Maharashtra  (3.13  million 
 hectares)  representing  almost  half,  or  42%,  of  all  Bt 


cotton  in  India  in  2008,  followed  by  Gujarat  (1.36 
 million hectares or 18%), Andhra Pradesh (1.32 million 
 Picture 2:  Bt cotton in full bloom


Table 3.  Adoption of Bt Cotton in India, by Major States, 2002 to 2008 (Thousand Hectares)


State 2002 2003 2004 2005 2006 2007 2008


Maharashtra 25 30 200 607 1,840 2,800 3,130


Andhra Pradesh 8 10 75 280 830 1,090 1,320


Gujarat 10 36 122 150 470 908 1,360


Madhya Pradesh 2 13 80 146 310 500 620


Northern Zone* -- -- -- 60 215 682 840


Karnataka 3 4 18 30 85 145 240


Tamil Nadu 2 7 5 27 45 70 90


Other -- -- -- -- 5 5 5


Total 50 100 500 1,300 3,800 6,200 7,605


* Punjab, Haryana, Rajasthan 
(Source:  ISAAA, 2008)



(10)hectares or 18%), Northern Zone (840,000 hectares or 
 11%), Madhya Pradesh (620,000 hectares or 8%), and 
 the  balance  in  Karnataka  and  Tamil  Nadu  and  other 
 states.



Number of Farmers Growing Bt Cotton  Hybrids in India, 2002 to 2008


Based  on  the  latest  official  data  the  average  cotton 
 holding per farm in India is 1.5 hectares (Table 1) and 
 thus it is estimated that approximately 5 million small 
 and resource-poor farmers, up from 3.8 million in 2007, 


planted    Bt  cotton  hybrids  in  2008  (Figure  3).  Thus, 
 remarkably  the  number  of  farmers  growing  Bt  cotton 
 hybrids  in  India  has  increased  from  50,000  in  2002 
 to  100,000  in  2003  300,000  small  farmers  in  2004, 
 to 1 million in 2005, with over a two-fold increase of 


2.3  million  farmers  in  2006,  to  3.8  million  farmers 
 in 2007 and to 5 million farmers in 2008; this is the 
 largest increase in number of farmers planting biotech 
 crops  in  any  country  in  2008.  The  5  million  small 
 and  resource-poor  farmers  who  planted  and  benefited 
 significantly from Bt cotton hybrids in 2008 represented 
 approximately 80% of the total number of 6.2 million 
 farmers who grew cotton in India in 2008. Given that 
 only 82% of the cotton area is planted to hybrid cotton, 
 the  percentage  adoption  for  the  7.6  million  hybrid 
 hectares alone in 2008 was 96%; this is approximately 
 the  same  high  level  of  adoption  for  biotech  cotton  in 
 the  mature  biotech  cotton  markets  of  the  USA  and 


Australia.  It  is  notable  that  the  first  Bt  variety,  as 
 opposed to Bt hybrids, was approved in India in 2008 
 but not commercialized pending multiplication of seed 
 for the 2009 season. Thus, the first Bt cotton variety will 
 be planted in India in 2009 on the remaining 15% of 
 Figure 2.  Percent Adoption of Bt Cotton in India and in Different States Expressed as Percentage  


        Adoption within States and Nationally in India, 2002 to 2008


(Source: Compiled by ISAAA, 2008)
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(11)cotton hectarage that is not occupied by hybrids.


Some  of  the  critics  opposed  to  Bt  cotton  in  India 
 have,  without  presenting  supporting  evidence,  alleged 
 that  Bt  cotton  has  contributed  to  farmer  suicides  in 
 India. A recent paper (IFPRI, 2008) published by the 
 International Food Policy Research Institute, based in 
 the USA, could not find evidence to support the views 
 of the critics. On the contrary, the paper concludes that:


“In  this  paper,  we  provide  a  comprehensive  review 
 of  evidence  on  Bt  cotton  and  farmer  suicides,  taking 
 into  account  information  from  published  official 
 and  unofficial  reports,  peer-reviewed  journal  articles, 
 published studies, media news clips, magazine articles, 
 and radio broadcasts from India, Asia, and international 
 sources  from  2002  to  2007.  The  review  is  used  to 
 evaluate a set of hypotheses on whether or not there has 
 been a resurgence of farmer suicides, and the potential 
 relationship suicide may have with the use of Bt cotton.


We first show that there is no evidence in available data 
 of a “resurgence” of farmer suicides in India in the last 
 five  years.  Second,  we  find  that  Bt  cotton  technology 
 has  been  very  effective  overall  in  India.  However,  the 
 context in which Bt cotton was introduced has generated 
 disappointing  results  in  some  particular  districts  and 
 seasons. Third, our analysis clearly shows that Bt cotton 
 is neither a necessary nor a sufficient condition for the 
 occurrence of farmer suicides. In contrast, many other 
 factors  have  likely  played  a  prominent  role”  (IFPRI, 
 2008).



Savings of Insecticides due to Bt Cotton


Traditionally, cotton consumed more insecticides than 
 any other crop in India and was a significant proportion 
 of  the  total  pesticide  (insecticides,  fungicides  and 
 herbicides) market for all crops. For example, of the total 
 pesticide  market  in  India  in  1998  valued  at  US$770 
 million (Table 4), 30% was for cotton insecticides only 
 Figure 3.  Number of Small Farmers Adopting Bt Cotton Hybrid in India, 2002 to 2008


(Source: Compiled by ISAAA, 2008)
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(12)which were equal to 42% of the total insecticide market 
 for all crops in India (Indian Chemical Industry, 2007). 


Subsequent  to  the  introduction  of  Bt  cotton,  cotton 


consumed  only  18%  of  the  total  pesticide  market,  in 
 2006, valued at US$900 million as compared to a much 


higher  30%  in  1998.  Similarly,  the  market  share  for 
 cotton insecticides as a percentage of total insecticides 
 declined  from  42%  in  1998  to  28%  in  2006.    This 
 saving in insecticides between 1998 and 2006 coincided 
 with the introduction of Bt cotton which occupied 3.8 
 million hectares equivalent to 42% of the hectarage of 
 the cotton crop in 2006. More specifically, the sharpest 
 decline in insecticides occurred in the bollworm market 
 in cotton, which declined from US$147 million in 1998 
 to US$65 million in 2006 – a 56% decrease, equivalent 
 to a saving of US$82 million in the use of insecticides to 
 control cotton bollworm in 2006. Thus, insecticides use 
 for control of bollworm dropped by half at the same time 
 when  approximately  half  the  cotton  area  (3.8  million 
 hectares) was benefiting from controlling bollworm with 
 Bt cotton.


The  trends  in  decreased  use  of  insecticides  on  cotton 
 noted  by  the  chemical  industry  in  India  (Indian 
 Chemical  Industry,  2007),  based  on  the  value  of 
 confirmed  savings  from  Bt  cotton,  are  similar  to  the 
 trend noted and supported by the data from the Indian 
 Ministry  of  Agriculture  based  on  consumption  of 
 pesticides (active ingredient in metric tons) during the 
 period 2001 to 2006 (Table 5). Since the introduction 


of Bt cotton in 2002, the consumption of pesticides as 
 measured in active ingredient, has exhibited a consistent 
 Picture 3.  Farmer spraying insecticides on cotton 


      field, Haryana


Table 4.  Value of the Total Pesticide Market in India Relative to the Value of the Cotton Insecticide 
        Market, 1998 and 2006


Item/Year 1998 2006


Total pesticides market 


(in million US$)  Valued at $770 million  Valued at $900 million 


Cotton insecticides as % of total pesticide market  30%  18%  


Cotton insecticides as % of  total insecticide market   42%   28 % 
 Value in US$ millions of cotton bollworm market & (savings due to 


Bt cotton) in 2006 over 1998  US$147 million US$65 million 


(Savings of US$82 million, or 56 


%, compared with 1998)
(Source: Indian Chemical Industry, 2007)



(13)downward trend as adoption of Bt cotton has increased 
 at  unprecedented  rates  to  reach  82%  of  all  cotton 
 hectarage in India in 2008. The data in Table 5 confirms 
 a consistent downward trend of pesticide consumption 
 from  48,350  metric  tons  in  2002,  the  year  Bt  cotton 
 was first introduced to 37,959 metric tons in 2006 when 
 3.8 million hectares occupied 42% of the total hectarage 


of  cotton  in  India.  The  decrease  in  pesticide  usage  is 
 equivalent to a 22% reduction over only a short period 
 of five years. Pesticide usage statistics for India for 2007 
 and 2008 are not yet published but based on the steep 
 decline  between  2001  and  2006  the  downward  trend 
 would be expected to continue as percentage adoption 
 of Bt cotton has steadily increased to reach 82% of all 
 cotton  in  2008.  It  is  noteworthy  that  the  decline  in 
 pesticide  usage  between  1998  and  2006  has  occurred 
 when the total hectarage of cotton in India has actually 
 increased slightly from 8.7 million hectares in 1998 to 
 9.2 million hectares in 2006. 


In summary, the adoption of Bt cotton in 2002 in India 
 has led to a significant decrease in insecticide usage for 
 the  control  of  cotton  bollworm,  which  in  2006  was 
 estimated at a minimal 20% reduction of approximately 
 9,000 tons of active ingredient valued at approximately 
 US$80 million in 2006.



Cotton Production, Yield and Imports  Exports, 2001 to 2008


Coincidental with the steep increase in adoption of Bt 
 cotton  between  2002  and  2008,  the  average  yield  of 
 cotton in India, which had one of the lowest yields in the 
 world, increased from 308 kg per hectare in 2001-02, to 


560 kg per hectare in 2007-08 and projected to increase 
 to 591 kg per hectare in 2008-09 season, with 50% or 
 more  of  the  increase  in  yield,  attributed  to  Bt  cotton 
 (Figure 4). Thus, at a national level, Bt cotton is a major 
 factor contributing to higher cotton production which 
 increased from 15.8 million bales in 2001-02, to 24.4 
 million bales in 2005-06, to 28 million bales in 2006-
 07 to 31.5 million bales in 2007-08, which was a record 
 cotton  crop  for  India  (Cotton  Advisory  Board,  India, 
 2008). The Cotton Advisory Board projects 32.2 million 
 bales of production in 2008-09 despite the fact that the 
 total cotton hectarage in India decreased slightly by 3% 


from 9.6 million hectares in 2007 to 9.3 million hectares 
 in 2008. This quantum leap in cotton production since 
 2002-03  has  been  triggered  by  improved  seeds  and 
 particularly  the  ever-increasing  plantings  of  improved 
 Bt  cotton  in  the  ten  cotton-growing  states  (Ministry 
 of Textile, 2008). While the public sector continues to 
 play  a  dominant  role  in  production  and  distribution 
 of low-value high volume seeds like cereals, pulses and 
 oilseeds, the private seed sector is growing high-value, 
 low-volume segments like vegetables, horticultural and 
 Table 5.  Consumption of Pesticides in India, 2001 to 2007 (Metric Tons of Technical Grade or Active  


        Ingredient)


 Year 2001-02 2002-03 2003-04 2004-05 2005-06 2006-07


Total Pesticide  47,020 48,350 41,020 40,672 39,773 37,959


(Source: Central Insecticides Board and Registration Committee (CIBRC), Ministry of Agriculture, 2008)



(14)cash crops like cotton. The private seed industry’s role 
 in promoting genetically modified (Bt) cotton has been 


particularly  significant.  India  is  now  a  mega  cotton 
 producing  country  as  noted  in  the  Economic  Survey 
 of  2006-07.  The  Annual  Economic  Survey  2007-08 
 of the Ministry of Finance also reports an increase in 
 production and productivity of cotton during the Tenth 
 Five Year Plan (2002-2007), which coincides with the 
 introduction of Bt cotton in India in 2002 (Ministry of 
 Finance, 2008).


With the boom in cotton production in the last seven 
 years,  India  has  become  transformed  from  a  net 
 importer to a net exporter of cotton. Exports of cotton 
 have  registered  a  sharp  increase  from  a  meager  0.05 
 million bales in 2001-02 to 5.5 million bales in 2006-07 
 to 8.5 million bales in 2007-08 (Figure 5). The Cotton 


Advisory Board of the Government of India expects a 
 further decrease in cotton imports to 0.5 million bales.


Notably,  cotton  is  the  major  raw  material  for  the 
 domestic  textiles  industry,  which  is  predominantly  in 
 favor of cotton, compared with other fibers. With the 
 dismantling of the Multi Fiber Agreement (MFA) under 
 the  aegis  of  the  World  Trade  Organization,  this  will 
 favor cotton relative to synthetic fibers. Thus, as a result 
 of the boom in cotton, India’s Ministry of Textile has 
 projected  that  the  value  of  the  Indian  textile  industry 
 will grow from US$47 billion in 2005-2006 to US$95 
 billion by 2010. In 2012, it is expected to escalate further 
 to  US$115  billion  comprising  the  domestic  market 
 of  US$60  billion  and  US$55  billion  for  exports.  The 
 cotton textiles, which constitute more than two-thirds 
 of all textile exports of India, reached US$4.49 billion 
 Figure 4.  Cotton Hectarage, Production and Yield in India, 2001 to 2008


(1 bale = 170 kg) 


(Source: Ministry of Textile, Government of India 2008)
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(15)in  2005-06  recording  a  substantial  increase  of  26.8% 


over  2004-2005.  The  significant  increase  in  cotton 
 production during the last five or six years has increased 
 the  availability  of  raw  cotton  to  the  domestic  textiles 
 industry  at  affordable  prices,  and  provided  the  textile 
 industry with a competitive edge in the global market 
 (Ministry of Textile, 2007). 


Concurrent  with  the  boom  in  cotton  production,  the 
 Indian biotech and seed industry has also been growing 
 at an unprecedented rate with high year-on-year growth 
 because  of  the  high  adoption  of  Bt  cotton  by  Indian 
 farmers. In 2006-07, the Indian biotech sector exceeded 
 the  US$2  billion  benchmark  with  industry  reporting 
 nearly  31%  growth  over  2005-06.  According  to  the 
 survey conducted by BioSpectrum-ABLE (Biospectrum, 


India,  2008)  in  2007-08,  the  Indian  biotech  industry 
 reached US$2.5 billion in revenues, recording 30.98% 


growth, over the previous year’s US$2.08 billion and is 
 projected to be a US$5 billion industry by 2010. More 
 specifically  the  agricultural  biotech  (BioAgri)  sector 
 grew 54.9% in 2006-07, 95% in 2005-06 and increased 
 twelve-fold  from  US$26.8  million  in  2002-2003  to 
 US$300 million in 2007-2008. 



Approval of Events and Bt Cotton  Hybrids in India


The number of events, as well as the number of Bt cotton 
 hybrids  and  companies  marketing  approved  hybrids 
 have all increased significantly from 2002, the first year 
 Figure 5.  Export and Import of Cotton in India, 2001 to 2008


(1 bale = 170kg) 


(Source: Ministry of Textile, Government of India, 2008)
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(16)of commercialization of Bt cotton in India. In 2008, the 
 number  of  Bt  cotton  hybrids  increased  by  more  than 
 two-fold to 274 from 131 hybrids in 2007; this followed a 
 doubling of the number of hybrids from 62 in 2006 to 131 


in 2007. Importantly, this increase in number of hybrids 
 has provided much more choice in 2008 than in previous 
 years  to  farmers  in  the  North,  Central  and  Southern 
 regions, where specific hybrids have been approved for 
 cultivation  in  specific  regions  (Figure  6).  In  2008,  a 
 total of four events were approved for incorporation in a 
 total of 274 hybrids with fifth event in Bt cotton variety, 
 popularly known as Bikaneri Narma (BN) Bt which was 
 approved for commercial cultivation in 2008 (Table 6). 


The first event, MON 531, Bollgard®I (BG®I), featuring 
 the cry1Ac gene was developed by Maharashtra Hybrid 
 Seed Company Ltd. (Mahyco), sourced from Monsanto, 
 and approved for sale in 2008, for the seventh consecutive 
 year,  in  a  total  of  141  hybrids  for  use  in  the  North, 
 Central and South zones – this compares with 96 BG®I 
 hybrids in 2007 and 48 BG®I hybrids in 2006. 


The second event, MON15985, Bollgard®II (BG®II) was 
 also developed by Mahyco and sourced from Monsanto, 
 featured  the  two  genes cry1Ac  and cry2Ab,  and  was 
 approved for sale for the first time in 2006 in a total of 
 seven hybrids for use in the Central and South regions. 


This event was approved for commercial cultivation for 
 the first time in the Northern region in 2007 and the 
 number of hybrids for sale increased from 7 in 2006 to 
 21 in 2007, and further increased to 94 BG®II cotton 
 hybrids in 2008 in the North, Central and South regions
 Picture 4.  Bt cotton harvest in Bhatinda Mandi,  


      Punjab


Table 6.  Commercial Release of Different Bt Cotton Events in India, 2002 to 2008


No Crop Event Developer Status Year of approval


1 Cotton* MON 531 Mahyco/Monsanto Commercialized 2002


2 Cotton* MON15985 Mahyco/Monsanto Commercialized 2006


3 Cotton* Event-1 JK Agri-Genetics Commercialized 2006


4 Cotton* GFM Event Nath Seeds Commercialized 2006


5 Cotton** Cry1Ac Event CICR (ICAR) & UAS, Dharwad  Commercialized 2008


* Bt Cotton Hybrid , ** Bt Cotton Variety 
(Source: Compiled by ISAAA, 2008)



(17)Punjab
 Haryana


Rajasthan


Madhya Pradesh


Maharashtra


Andhra Pradesh
 Gujarat


Orissa


Karnataka


Tamil Nadu



North Zone


62 Hybrids (4 Events,  15 Companies)
 Ankur-651, Ankur-2226, Ankur-2534, 
 GK-206, IT-905, KDCHH-9810, MRC-6025, 
 MRC-6029, MRC-6301, MRC-6304, 
 NAMCOT-402, NCS-138, NCS-913, NCS-
 950, Ole, PCH-406, RCH-134, RCH-308, 
 RCH-314, RCH-317, , SDS-9, SDS-1368, 
 Sigma, VBCH-1006 BG, VBCH-1008 BG, 
 VICH-11 BG, 6317 Bt, 6488 Bt


ACH 33-2, ANKUR-5642, ANKUR-8120, 
 GK-212, Jassi,  KCH-707 Bt,  KDCHH-
 441, MRC-7017, MRC-7031, MRC-7041, 
 MRC-7045,  NCS-145 (Bunny), RCH-
 134, SDS-9, SDS-36,  Tulasi-4, Tulasi-
 45, VBCH-1501, VBCH-1504,  VICH-9, 
 VICH-11,  569, 6488- 2, 2510-2, 2113-2 
 JKCH-1945 Bt, JKCH-1947, JK-1050, JKCH-
 226 Bt 


Navkar-5 Bt,  NCEH-6R NCEH-26 Bt, 
 NCEH-31 Bt, UPLHH-1


ACH 33-1, ACH 155-1, ACH-177-1, ABCH-1165, ABCH-1220, 
 Akka, Ankur-9, Ankur-651, Ankur-3032 Bt,  Ankur HxB-1950 Bt, 
 Brahma, Dyna, GK-204, GK-205, Jai Bt, KCH-135, KCH-707, 
 KDCHH-786, KDCHH-9632, KDCHH-9810, KDCHH-9821,  Maha-
 sangram BG, MECH-12, MECH-162, MECH-184, MRC-6301,  
 NCS-138, NCS-145 (Bunny), NCS-207 (Mallika), NCS-913, NCS-
 929, NCS- 950, NCS-954, NCS-955, NCHB-991, NCHB-992, NPH-
 2171, NSPL-36, NSPL-405, NSPL-999, PCH-115, PCH-207 (PCH-
 205), PCH-923, PCH-930, PRCH-102, PRCH-31, Rudra, RCH-2, 
 RCH-118, RCH-138, RCH-144, RCH-377, RCH-386, RCH-395 Bt, 
 Sarju-BG, Sigma,  SP-499, SP-503, SP-504 (Dhanno),  SP-904, 
 SP-923, SWCH-4314, Tulasi-4, Tulasi-5 Bt,   Tulasi-9, Tulasi-117,  
 VBCH-101, VBCH-1006,VBCH-1009, VBCH-1010, VBCH-1016, 
 VBCH-1017,VCH-111, VICH-5, VICH-9, VICH-15, 322 Bt, 110 Bt, 
 6188 Bt, 563 Bt


ACH-111-2, ACH-177-2 ,  Ajeet-11-2, Ajeet-155-2, Akka, 
 Amar-1065 Bt, Atal, GK-205, KCH-707, KDCHH-441, 
 KDCHH-621, KDCHH-9632,  KCH-135, MLCH-317, MRC-
 7301, MRC-7326, MRC-7347, MRC-7351, MRC- 7918, NCHB-
 945 Bt, NCS-145 Bt 2,  NCS-207 (Mallika), NCS-854 Bt 2,  
 NSPL-36,  NSPL-405, NSPL-999, Paras Lakshmi, PCH-2171 
 Bt 2, PCH-205 Bt 2, PRCH-504, PRCH-505, RCH-2, RCH-515, 
 RCH-578, RCH-584, SP-504 , Tulasi-4, Tulasi-9, Tulasi-118, 
 VBCH-1501, VBCH-1503 , VBCH-1505,  VICH-5 Bt, VICH-15,  
 311-2, 557-2 


JKCH-99, JKCH-226, JKCH-666, JK-Durga Bt, JK- Indra Bt, JK-Varuna
 ACH-1019, Dhruv Bt, GBCH-01, Kashinath, Monsoon Bt,  
 Navkar-5, NCEH-2R, NCEH-3R, NCEH-21, NCEH-23, NCEH-14, 
 NCEH-34 Bt, UPLHH-2Bt, ZCH-50005, ZCH-50072 Bt      


ABCH-3083 Bt, ABCH-3483 Bt, ACHB-901-1 Bt, ACH-1 Bt, ACH 21-1, 
 ACH 33-1, ACH 155-1, ABCH-1165, ABCH-1220, Akka, Ankur-3042 Bt, 
 Ankur HB-1902 Bt, Ankur HB-1976 Bt, Brahma,  Mahasangram BG,  
 Dyna,  GK-207, GK-209, Jai Bt, KCH-135, KCH-707, KDCHB-407, 
 KDCHH-9632, KDCHH-9810, MECH-162*, MECH-184*, MRC-6322, 
 MRC-6918, NCHB-940 Bt, NCHB-945 Bt,  NCHB-990, NCHB-992, NCS-
 145 (Bunny), NCS-207 (Mallika), NCS-913, NCS-929, NCS-950, NCS-954, 
 NCS-906 Bt, NCS-907 Bt, NCS-908 Bt, NCS-909 Bt,  NCS-910 Bt, NPH-
 2171, NSPL-9, NSPL-36, NSPL-603, NSPL-666, NSPL-405, NSPL-999, 
 Ole, PCH-115,PCH-207 (PCH 205), PCH-409 Bt, PCH-930, PCH-
 2270,PRCHB-405, RCH-2, RCH-20, RCH-111, RCH-371, RCH-368, RCHB-
 708, Rudra,  Sigma, SP-503, SP-504 (Dhanno), SP-700, SWCH-4531Bt, 
 Tulasi-9 Bt,  Tulasi-4, Tulasi-45 Bt,Tulasi-117, Tulasi-118 Bt, VBCHB-
 1010 BG, VBCH-1016 Bt,VBCH-1018 Bt, VBCHB-1203,VICH-5, VICH-9, 
 VCH-111, 340 Bt, 6188 Bt


ABCH-1065 Bt, ABCH-1020 Bt, ACH-33-2, ACH-177-2,  ACH-155-2, 
 Akka, Ankur-5642, Ankur-10122, Brahma,  GK-217,  KCH-135 Bt, 
 KDCHH-441,  KDCHH-621, KDCHH-9632, MLCH-318,  MRC-7160, 
 MRC-7918, MRC-7201, MRC-7347, MRC-7351, MRC-7929, 
 NAMCOT-612, NAMCOT-607, NCS-854, NCS-207, NCS-145 
 (Bunny), NSPL-405, NSPL-999, PCH-2270, PCH-105, PRCH-504, 
 PRCH-505, RCH-2, RCH-530, RCH-533, RCH-596, SP-1037, 
 Tulasi-7, Tulasi-9, Tulasi-118, VICH-5 Bt,VICH-15 Bt, VBCH-1501, 
 VBCH-1505, VBCH-1506, 322-2, 113-2, 340-2  


JK-Durga, JKCH-99, JKCH-634 (JK-Iswar), JKCH-2245 Bt, JK Chamundi Bt, 
 JK-Indra Bt, JK- Gowri Bt


Dhruv Bt, Kashinath, Monsoon Bt, NCEH-2R, NCEH-3R, NCEH-13 Bt, 
 NCEH-34 Bt, SBCH-292 Bt,  UPLHH-12 Bt, UPLHH-5 Bt, ZCH-50072 Bt


*Mech-162 & Mech-184 are not approved for AP.
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Figure 6.  Approval of Events and Bt Cotton Hybrids in India, 2008


(Source: Complied by ISAAA, 2008)



(18)The  third  event,  known  as  Event  1  was  developed  by 
 JK Seeds featuring the cry1Ac gene, sourced from IIT 
 Kharagpur, India. The event was approved for sale for 
 the first time in 2006 in a total of four hybrids for use 
 in the North, Central and South regions. Whereas this 
 event  was  approved  in  only  four  hybrids  in  2006,  in 
 2008 it quadrupled to 15 hybrids.


The fourth event is the GFM event which was developed 
 by  Nath  Seeds,  sourced  from  China,  and  features  the 
 fused genes cry1Ab and cry1Ac. It was approved for sale 
 for  the  first  time  in  a  total  of  three  hybrids  in  2006, 
 one in each of the three regions of India. In 2008, the 
 number of hybrids for sale increased eight-fold from 3 to 
 24 in 3 regions.


In  contrast  to  the  above  four  events,  which  were  all 
 incorporated in cotton hybrids, notably the  fifth event 
 was approved  in an indigenous cotton variety named 
 Bikaneri  Narma  (BN)  expressing  the cry1Ac  protein. 


It  was  approved  for  commercial  release  in  the  North, 
 Central and South cotton growing zones in India during 


Kharif, 2008. This is the first indigenous Bt cotton event 
 developed by the Central Institute of Cotton Research 
 (CICR) – one of the premier public sector institute of 
 the  Indian  Council  of  Agricultural  Research  (ICAR) 
 –  along  with  University  of  Agricultural  Sciences, 


Dharwad,  Karnataka.  The  approval  of  the  Bt  cotton 
 variety will help farmers in varietal growing areas which 
 were previously disadvantaged because they were unable 
 to  benefit  from  the  insect  resistant  Bt  cotton  hybrids 
 cultivated widely across all three cotton growing zones.


The  deployment  for  commercialization  of  these  four 
 events in hybrids in India is summarized in Table 7, and 
 their  regional  distribution  is  detailed  in  Table  8.  The 
 variety Bikaneri Narma was approved in 2008 and will 
 be commercialized by CICR, Nagpur and the University 
 of Agricultural Sciences (UAS), Dharwad in the three 
 zones of North, Central and South India in 2009.


The number of Bt cotton hybrids as well as the number 
 of  companies  offering  Bt  cotton  hybrids  in  India  has 
 increased dramatically over the last 7 years since the first 
 commercialization in 2002. In 2008, the number of Bt 
 cotton hybrids doubled to 274 from 131 in 2007 with 
 30 companies marketing those hybrids in three cotton-
 growing zones in 2008.


By  contrast  in  2007,  only  24  companies  offered  131 
 hybrids, up from 15 companies offering 62 hybrids in 


2006.  The  following  30  indigenous  seed  companies 
 and  one  public  sector  institution  from  India,  listed 
 alphabetically, offered the 274 hybrids for sale in 2008 
 and one variety was approved and will be commercialized 
 in 2009; Ajeet Seeds Ltd., Amar Biotech Ltd., Ankur 
 Table 7.  Deployment of Approved Bt Cotton Events/Hybrids by Region in India, 2008


Event North


(N) Central


(C) South


(S)


North/ 


Central 
 (N/C)


North/South
 (N/S)


Central/


South


(C/S) N/C/S Total  


Hybrids


BG®I1 21 36 39 3 1 38 3 141


BG®II2 19 24 24 2 4 20 1 94


Event-I3 4 4 5 0 - 2 0 15


GFM Event4 5 8 4 0 - 7 0 24


Total 49 72 72 5 5 67 4 274


1,2 Mahyco  3 JK Seeds  4 Nath Seeds
(Source: Compiled by ISAAA, 2008)



(19)Seeds  Pvt.,  Bayer  Biosciences  Ltd.,  Bioseeds  Research 
 India  Pvt.  Ltd.,  Ganga  Kaveri  Seeds  Pvt.  Ltd.,  Green 
 Gold Pvt. Ltd., J. K. Agri Genetics Ltd, Kaveri Seeds 
 Pvt.  Ltd.,  Krishidhan  Seeds  Ltd.,  Mahyco,  Monsanto 
 India Pvt. Ltd., Namdhari Seeds Pvt. Ltd., Nandi Seeds 
 Pvt. Ltd., Nath Seeds Ltd., Navkar Hybrid Seeds Pvt. 


Ltd.,  Nuziveedu Seeds Ltd., Prabhat Agri Biotech Ltd., 
 Pravardhan Seeds Ltd., Rasi Seeds Ltd., Safal Seeds and 
 Biotech Ltd., Seed Works India Pvt. Ltd., Solar Agrotech 
 Pvt.  Ltd.,  Tulasi  Seeds  Pvt.  Ltd.,  Uniphos  Enterprises 
 Ltd.,  Vibha  Agrotech  Ltd.,  Vikki  Agrotech,  Vikram 
 Seeds Ltd., Yashoda Hybrid Seeds Pvt. Ltd., Zuari Seeds 
 Ltd., CICR, Nagpur, and the University of Agricultural 
 Sciences (UAS), Dharwad.


The  deployment  of  the  four  events  in  274  hybrids  in 
 2008  is  summarized  in  Table  8  and  Figure  7,  as  well 
 as  the  corresponding  distribution  of  hybrids  in  2002, 
 2003,  2004,  2005  and  2006.  In  2008,  the  Genetic 
 Engineering  Approval  Committee  (GEAC)  approved 
 143 new Bt cotton hybrids for commercial cultivation in 
 the 2008 season, in addition to the 131 Bt cotton hybrids 
 approved  for  sale  in  2007,  for  a  total  of  274  hybrids. 


This  provided  farmers  in  India’s  three  cotton-growing 
 zones significantly more choice of hybrids for cultivation 
 in  2008.  Of  the  274  Bt  cotton  hybrids  approved  for 
 commercial cultivation, 62 hybrids featuring four events 
 were sold by 15 companies in the Northern zone, 148 
 hybrids featuring four events were sold by 27 companies 
 in  the  Central  Zone,  and  149  hybrids  featuring  four 
 events were sold by 27 companies in the Southern Zone 
 (Table 8).


There has been a substantial increase in the number of 
 hybrids  with  two  genes  for  pest  resistance,  the  BG®II 
 event, in 2008. The BG®II cotton hybrids quadrupled 
 to 94 in 2008 from 21 hybrids in 2007. This trend is 
 due to the multiple benefits that double genes offered in 
 terms of more effective control of more than one insect 
 pest.  For  this  reason  the  BG®II  hybrids  are  preferred 
 by  farmers  across  all  three  different  cotton-growing 
 zones.  The  BG®II  hybrids  protect  cotton  crops  from 
 both Helicoverpa armigera and Spodoptera insects and 
 offer an effective tool in insect resistant management to 
 Indian cotton farmers.


Table 8.  Deployment of Approved Bt Cotton Events/Hybrids by Companies in India, 2002 to 2008


Zone 2002 2003 2004 2005 2006 2007 2008


NORTH ZONE
 Haryana
 Punjab 
 Rajasthan


6 Hybrids 
 1 Event
 3 Companies


14 Hybrids
 3 Events
 6 Companies


32 Hybrids
 4 Events
 14 Companies 


62 Hybrids
 4 Events
 15 Companies
 CENTRAL ZONE


Gujarat
 Madhya Pradesh
 Maharashtra


3 Hybrids 3 Hybrids 4 Hybrids 12 hybrids
 One Event
 4 Companies


36 Hybrids
 4 Events
 15 Companies 


84 Hybrids
 4 Events
 23 Companies 


148 Hybrids 
 4 Events
 27 Companies
 SOUTH ZONE


Andhra Pradesh
 Karnataka
 Tamil Nadu


3 Hybrids 3 Hybrids 4 Hybrids 9 Hybrids
 1 Event
 3 Companies


31 hybrids
 4 Events
 13 Companies


70 Hybrids
 4 Events
 22 Companies


149 Hybrids 
 4 Events
 27 Companies
 Summary


Total no. of hybrids
 Total no. of events
 Total no. of companies 


3 
 1
 1


3
 1
 1


4
 1
 1


20
 1
 3


62
 4
 15


131
 4
 24


274
4
30
(Source: ISAAA, 2008)



(20)Similarly, the distribution of the 131 hybrids approved 
 for  2007  is  summarized  in  Table  8  as  well  as  the  62 
 hybrids  approved  for  2006,  the  20  hybrids  approved 
 for 2005, the four hybrids offered for sale in 2004 and 
 the three hybrids approved for both 2003 and 2002. In 
 2002, Mahyco was the first to receive approval for three 


Bt  cotton  hybrids,  i.e.  MECH  12,  MECH  162  and 
 MECH 184, for commercial cultivation in the Central 
 and Southern cotton growing zones in India. The rapid 
 deployment of hybrids during the period 2002 to 2008 
 reaching 274 Bt cotton hybrids in 2008 as well as their 
 respective events in the three regions is summarized and 
 illustrated in the map in Figure 6 and in Figure 7.



Benefits from Bt Cotton in India


The global study of benefits generated by biotech crops 
 conducted by Brookes and Barfoot (2009, forthcoming), 


estimates  that  India  enhanced  farm  income  from  Bt 
 cotton by US$3.2 billion in the period 2002 to 2007 
 and US$2.0 billion in 2007 alone.


A  sample  of  seven  economic  studies  on  the  impact  of 
 Bt  cotton,  all  conducted  by  public  sector  institutes 


over  the  period  1998  to  2006  are  referenced  in  Table 
 9. The studies have consistently confirmed 50 to 110% 


increase in profits from Bt cotton, equivalent to US$76 
 to  US$250  per  hectare.  These  profits  have  accrued  to 
 small and resource-poor cotton farmers in the various 
 cotton growing states of India. The yield increases range 
 usually from 30 to 60% and the reduction in number of 
 insecticide sprays average around 50%. It is noteworthy 
 that the benefits recorded in pre-commercialization field 
 trials are consistent with the actual experience of farmers 
 commercializing Bt cotton in the last five years.


Figure 7.  Release of Bt Cotton Hybrids in India, 2002 to 2008


(Source: Compiled by ISAAA, 2008)
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(21)More  specifically,  the  work  of  Bennett et  al.  (2006) 
 confirmed that the principal gain from Bt cotton in India 
 is the significant yield gains estimated at 45% in 2002, 
 and 63% in 2001, for an average of 54% over the two 
 years. Taking into account the decrease in application 
 of  insecticides  for  bollworm  control,  which  translates 


into a saving of 2.5 sprays, and the increased cost of Bt 
 cotton seed, Brookes and Barfoot (2008) estimated that 
 the net economic benefits for Bt cotton farmers in India 
 were US$139 per hectare in 2002, US$324 per hectare 


in 2003, US$171 per hectare in 2004, and US$260 per 
 hectare in 2005, for a four year average of approximately 
 US$225  per  hectare.  The  benefits  at  the  farmer  level 
 translated to a national gain of US$2.0 billion in 2007 
 and accumulatively US$3.2 billion for the period 2002 
 to 2007. Other studies report results in the same range, 


acknowledging that benefits will vary from year to year 
 due to varying levels of bollworm infestations. The study 
 by  Gandhi  and  Namboodiri  (2006),  reports  a  yield 
 gain of 31%, a significant reduction in the number of 
 Table 9.  Seven Studies Conducted by Public Institutes on the Benefits of Bt Cotton in India for the 


       Years, 1998 to 2008


Publication 1Naik 2001 2ICAR field
 trials 2002


3Qaim
 2006


4Bennet
 2006


5IIMA
 2006


6ICAR FLD
 2006


7Andhra 
 University 
 2006
 Period studied 1998-99 & 


00-01 2001 2002-2003 2002 & 2003 2004 2005 2006


Yield increase 38% 60-90% 34% 45-63% 31% 30.9% 46%


Reduction in 


no. of sprays 4 to 1


(75%) 5-6 to 1 spray


(70%) 6.8 to 4.2


(50%) 3 to 1 39% — 55%


Increased profit 77% 68% 69% 50% or more 


gross margins 88% — 110%


Average 
 increase in 
 profit/hectare


$76 to $236/


hectare $96 to $210/


hectare $118/hectare — $250/hectare — $223/hectare


(Source: Compiled by ISAAA, 2008)
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(22)pesticide sprays by 39%, and an 88% increase in profit 
 or an increase of US$250 per hectare for the 2004 cotton 
 growing season.


A  Front  Line  Demonstration  (FLD)  study  on  cotton 
 for 2005-06 recently released by the Indian Council of 
 Agricultural  Research  (ICAR,  2006)  reconfirms  a  net 
 30.9% increase in seed yield of Bt cotton hybrids over 
 non-Bt hybrids and 66.3% increase over open-pollinated 
 cotton varieties (OPV). Data in the study covers 1,200 
 demonstration and farmers’ plots in 11 cotton-growing 
 states in India. In the demonstration plots, the Bt cotton 
 hybrids proved to be highly productive with an average 
 yield of 2,329 kg/ha of seed cotton compared to the non-
 Bt cotton hybrids (1,742 kg/ha) and varieties (1,340 kg/


ha). Similarly, the average yield of Bt cotton hybrids was 
 higher in farmers’ plots at 1,783 kg/ha compared to non-
 Bt cotton hybrids (1,362 kg/ha) and OPV in farmers’ 


field (1,072 kg/ha).


A  study  in  2005  by  University  of  Andhra  (2005) 
 concluded  that  Bt  cotton  farmers  earned  three  times 
 more  than  non-Bt  cotton  farmers  in  Guntur  district 
 and  eight  times  more  in  Warangal  district  of  Andhra 
 Pradesh,  India.  The  Government  of  Andhra  Pradesh 
 commissioned the study three years ago to examine the 
 advantages,  disadvantages,  cost  of  cultivation  and  net 
 return to Bt cotton as compared to other cotton varieties 
 in  selected  districts.  The  study  confirmed  that  the 
 average Bt farmer had a 46% higher yield and applied 
 55%  less  pesticides  than  the  non-Bt  cotton  farmer  in 
 Guntur district. Bt cotton farmers in Warangal district 
 applied  16%  less  pesticides  and  reaped  47%  more 
 cotton as compared to non-Bt farmers. Farmers noted 
 that Bt cotton allowed earlier picking due to less pest 
 susceptibility, and the boll color was superior.


The  only  published  impact  studies  of  Bt  cotton  in     
 2006-07 was conducted by IMRB International (IMRB, 
 2008) which focused on the agronomic and economic 


benefits  and  a  parallel  study  conducted  by  Indycus 
 Analytics (2007) on the social impact of Bt cotton.


The IMRB study sampled 6,000 farmers from 37 districts 
 and interviewed 4,188 farmers growing Bt cotton and 
 1,793  farmers  who  grew  non-Bt  cotton  in  9  cotton-
 growing states in India. The IMRB study reported that 
 Bt  cotton  (versus  non-Bt  cotton)  resulted  in  a  50% 


increase in yield, a reduction of 5 insecticide sprays and 
 a  162%  increase  in  profit  equivalent  to  US$475  per 
 hectare. This estimate for the 2006 season was higher 
 than estimates for the previous years (2002 to 2005) and 
 took into account the higher prices of cotton, the higher 
 value of the Indian Rupee versus the US dollar, and the 
 most  recent  cost  savings  associated  with  Bt  cotton  in 
 2006. The IMRB study estimated that the value of Bt 
 cotton at the national level in 2006 was US$1.7 billion.


The IMRB study also reported that 90.6% of farmers 
 who planted Bt cotton in 2005 also elected to repeat the 
 planting of Bt cotton in 2006 because they were satisfied 
 with the performance of Bt cotton in 2005. Thus, 9 out 
 of 10 farmers who planted Bt cotton in 2005 also elected 
 to plant Bt cotton in 2006 – this is a very high level of 
 repeat adoption for any technology in agriculture by any 
 industry standard and reflects the trust and confidence 
 that  farmers  have  in  Bt  cotton.  The  projected  repeat 
 figure  for  planting  of  Bt  cotton  from  2006  to  2007 
 is  93.1%,  even  higher  than  that  for  2005-06,  and  is 
 consistent with the remarkably high adoption rate of Bt 
 cotton by small and resource-poor farmers in India.


The  parallel  study  conducted  by  Indicus  Analytics 
(2007) on Bt cotton in India in 2006 is the first study to 
focus on the social impact as opposed to the economic 
impact. The study involved 9,300 households growing 
Bt cotton and non-Bt cotton in 465 villages. The study 
reported that villages growing Bt cotton had more social 
benefits  than  villages  growing  non-Bt  cotton.  More 
specifically,  compared  with  non-Bt  cotton  villages,  Bt 
cotton villages had more access to permanent markets 
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