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Introduction

The decision of the Genetic Engineering Approval Committee (GEAC) of the
Government of India (GOI) clearing the release of the nation’s first Genetically Engineered
(GE) crop “Bt cotton” for commercial cultivation during 2002-03 crop seasons is
considered one of the major milestones in the history of cotton improvement in India.
Incidentally, cotton happens to be the first crop to receive environment clearance as
Genetically Modified Organisms (GMOs) in Indian agriculture. It has received maximum
attention from planners, scientists, social workers, media, farmers and the general public
both in India and outside, as it is a landmark decision paving way for more crops in
India.

The commercial adoption of this technology by farmers has been one of the most
rapid cases of technology diffusion in the history of agriculture in India. The area under
this crop increased phenomenally from a few thousand acres in 2002 to 34.61 lakh acres
in 2006 (AICCIP (2007)). More than 200 Bt cotton hybrids are commercially available
in the market. On one side, this tremendous adoption rate shows the advantage of the
technology and on other side, there are agitations, legal cases against the Bt cotton seed
companies for compensation claims. There are certain concerns about its bio-safety,
ethical, social, health, economic and environmental implications. These objections and
concerns prophesize that there will be resistance against GE crops in general and Bt
cotton in particular in the near future. The pertinent question today is whether our
society is free to enjoy the advantages of this new technology, whether “prejudice”
should be allowed to come in the way of spreading technology at the right time for the
benefits of our own society. It is also of interest to determine how much information
Indian cotton growers really have about Bt cotton and whether they will continue or quit
Bt cotton. The mindset of the people, their awareness and knowledge level about the
technology and the adopter’s technology use behaviour play a major role in answering
all these questions. Keeping all these in view, an empirical study was conducted to assess
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50.00 per cent was allotted to cultivation of cotton and one to two acres to cultivation
of Bt cotton. Almost all of them had more than 10 years of farming experience, 5 - 10
years of experience in cotton cultivation and two to three years of experience in Bt
cotton cultivation. The irrigated Bt cotton growers were found with Rs. 15,000 to 20,000
income per annum and rainfed Bt cotton growers were with Rs.40, 000 to 60,000 income
per annum. They had good contact with the extension agency and had high economic
motivation. They had good exposure to mass media and had undergone only a few
training programmes. They were risk takers, progressive farmers and innovators. They
had better pest management behaviour and credit orientation. A comparison between
the two categories of respondents revealed that the educational status, farm size, area
under cultivation of cotton, annual income, contact with extension agency, Mass media
exposure, Economic motivation, Risk orientation, Progressiveness, pest management
behaviour, Credit orientation, innovativeness and marketing behaviour were significantly
higher than rainfed farmers (Table 1).

Table 1. Socio-economic Background of the Bt Cotton Growers

Variable Profile Total Irrigated Rainfed ‘t’ value
No.  characteristics condition condition
X1 Age Qia Old Old .
X2 Educational Primary level ~ Middle Primary level Highly
status significant
X3 Occupational  Farming Farming Farming Non
status as sole as sole as sole significant
occupation occupation  occupation
X4  Farmsize 2.51-5.00 >10 acres Upto 2.5 Highly
acres acres significant
X5  Area under 25.01 -50.00 25.01 25.01 Highly
cultivation of % -50.00 % -50.00 % significant
cotton
X6  Areaunder One acre One acre One acre Non
cultivation of significant
Bt cotton
X7  Farming >10 years >10 years >10 years Non
experience significant
X8  Experience in  5-10 years High Medium Non
cultivation of significant
cofton
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X9 Experience in  2-3 years Medium High Highly
cutltivation of +High* significant
Bt cotton

X10 Annual Medium High Medium Highly
income significant

X11 Contact with  High High High Highly
extension significant
agency

X12 Mass media High High High Highly
exposure significant

X13 Training Low Medium + Low Highly
undergone high* significant

X14 Economic High High High Highly
motivation significant

X15 Risk High High Medium Highly
orientation significant

X16 Progressiveness  High High High Highly

significant

X17 Pest High High Medium Highly
management significant
behaviour

X18 Credit High High High Highly
orfentation significant

X19 Innovativeness Moderate High Moderate Highly

significant

X20  Marketing Less Highly Less Highly

behaviour favourable favourable favourable significant

Farm size, area under cultivation of cotton, annual income and marketing behaviour
are allied factors. Since, majority of the irrigated farmers operated larger farms, they
cultivated more area under cotton, their annual income was higher and their marketing
behaviour was better while, majority of their counterparts were small farmers and
accordingly their area under cotton cultivation, annual income and marketing behaviour
were found to be low. Cultivation of Bt cotton requires more initial investment on seeds,
which would be possible mainly for big farmers and this was also reflected in the farm size
variable, where the proportion of big farmers was high in irrigated condition than in rainfed
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condition. Further it was found that majority of the respondents in both the categories
had high and medium levels of economic motivation, risk orientation, progressiveness
and innovativeness. These are psychological variables. These characteristics were the
main driving factors for them to cultivate the novel technology Bt cotton in their fields.

Attitude towards Cultivation of Bt cotton

The results show that 26.67 per cent of the respondents had an unfavorable attitude
towards cultivation of Bt cotton. They strongly agreed that cultivating conventional
cotton varieties / hybrids is better than cultivating Bt cotton. They feared that in future
the bollworm could develop resistance to Bt cotton and cultivating Bt cotton would
affect the health of livestock and farmers. They also added that Bt cotton can benefit
the prosperous and large farmers in irrigated conditions but not the small and marginal
farmers in rainfed conditions. These fears may be considered as thrust areas for further
research in Bt cotton. It is seen that nearly three fourths (73.33 per cent) of the respondents
had a favourable attitude towards cultivation of Bt cotton (Table 2). They strongly agreed
that cultivation of Bt cotton is a solution for sustainable cotton farming and is compatible
with the current farming system. They believed that the Bt toxin in Bt cotton would not
affect the soil, underground water and environment in the long run. They hoped that Bt
cotton would increase the opportunities to grow cotton in areas of severe pest infestation
and help the cotton grower, the environment and the ultimate consumer in a big way.
Their contact with the extension agency, exposure to mass media, economic motivation,
risk orientation and progressiveness had resulted in their favourable attitude towards
cultivation of Bt cotton. This information may pave way for researchers to develop new
Bt strains, for the extension personnel to bring out strategies to popularize the Bt cotton
hybrids and for the policy makers to develop policy measures for further GE crops.

Table 2: Distribution of Respondents according to their Attitude towards Cultivation of
Bt Cotton under Irrigated and Rain fed Conditions

Variables Production System Summary of response (%
total respondents)
Unfavourable attitude Irrigated (60) 20.00 (12)
Rainfed (60) 33.33(20)
Total (120) 26.67 (32)
Favourable attitude Irrigated (60) 80.00 (48)
Rainfed (60) 66.67 (40)
Total (120) 73.33(88)
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Table 4. Distribution of Respondents according to Technology Use Behaviour

Summary of response

Variables Production System (% total respondents)
Technology use behaviour Irrigated Low - 33.33 (20)
High - 66.67 (40)
Rainfed Low — 30.00 (18)

Medium -31.67 (19)
High — 38.33 (23)
Total Low — 31.67(38)
Medium - 15.83 (19)
High — 52.50 (63)

Instead of planting around the Bt cotton plot, they mixed the Bt cotton and non Bt cotton
seeds and had sown in their fields. Majority of the non-adopters and modified adopters
of this technology stated that the troublesome work of spraying separately for non-Bt
cotton and the fear of spread of pests from non-Bt cotton to Bt cotton were the major
reasons for non-adoption of the technology. Added to this, they stated that due to the
non-adoption of this technology as specified, they faced shortage of seed per acre but
somehow they could manage to get the seeds from input dealers in a small quantity
too. Further they stated that the dealers used to sell the seeds in small quantity for gap
filling and nobody was certain about the nature of seeds i.e., whether it was Bt cotton
or not. The Central Institute for Cotton Research, Nagpur had developed a kit to test the
presence of Cry 1Ac protein in seeds and leaves of cotton. None of the respondents was
aware of this particular technical information in the study area.

Raising refugee crop was th. only way recommended by the GEAC to manage pests
from developing resistance to Bt toxin. If this trend of non-adoption of this technology
goes on, the pest would certainly develop resistance to Bt cotton as it developed for
pyrethroids. Similarly, selling small quantity of Bt cotton seeds in unsealed packets
would lead to mushrooming of illegal Bt seeds in the market. This should be considered
as the most important need of this hour and strategies should be developed to educate
the farmers about its importance and consequences.

Constraints encountered in Bt Cotton Cultivation

The Bt cotton seed was initially sold @ Rs.1400/- for 450 g ol -3t cotton seed and
120 g of non-Bt seed. After the intervention of Government of India, the companies have
reduced the cost to Rs. 750/- for 450 g of Bt cotton seed and 120 g of non-Bt seed, which
is recommended for half an acre only. As can be see in Table 5, almost all the farmers
under both irrigated and rainfed conditions felt that the cost of seed is high and is a major
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of farmers’ attitude, knowledge and technology use behaviour on the use of this new
technology is essential for development of strategies to sustain the new technology. This
kind of study on Bt cotton is also especially important for the development of practical
strategies for Bt cotton (Yang et al., 2005). The salient findings of this study might help
the researchers, extension personnel and policy makers to draw suitable strategies for the
existing Bt cotton as well as forthcoming biotech crops. The study reveals that the farmers
had favourable attitude towards Bt cotton and it may pave way for researchers to develop
further Bt strains and other biotech crops and for the extension personnel to develop
strategies for popularizing the Bt cotton hybrids. The information about their knowledge
revealed the need for educating Indian farmers about the new technology, resistance
management strategies and related issues through various training programmes. The
information on cultivators’ concerns would facilitate the policy makers to plan effective
research and development programmes.
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