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The insect resistant Bt cotton imparts an effective protection against control bollworms - the
most dreaded pest of the cotton in India. Bt cotton has succeeded in controlling bollworms
infestation for 11 successive years and hence it was exciting to study the farmers'
understanding as to how they adopted and continued with Bt cotton technology. The study,
therefore, presents a new pathway of technology transfer from lab to land as and when such
technologies are made available to fellow farmers in our country in the future.

Last but not the least, we were very keen to note that the findings of the survey reinforced the
age old practice of field demonstration and active role of risk taking farmers as the most
effective tool of wider dissemination of Bt cotton in the country. In order to recognise the
contribution of knowledge sharing in the adoption and rapid uptake of Bt technology, the
survey calls on the governments in developing countries and particularly in India at Central
and State governments to empower farmers with a knowledge centric campaign of “An Alert
Farmer is An Affluent Farmer”, in Hindi “&ds 9™, ¥9g f%9M”, In Punjabi “gHfg
forres, yHas faA™e”, In Marathi “HTae e, HH ATehdl and in Telugu “ 3600

&0 ‘é)oéaa’al g™,

C. D. Mayee
Bhagirath Choudhary
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in China, India and the Philippines” executed by the Indian Society for Cotton
Improvement (ISCI) and supported by the John Templeton Foundation. In India, the
investigation was directed at adoption and uptake pathway of Bt cotton in three cotton
growing states including Maharashtra, Andhra Pradesh and Punjab that represent three
de-marketed but distinct cotton growing zones covering irrigated, semi-irrigated and
rainfed conditions.

To achieve the objectives of the study, ISCI conveyed meetings of cotton experts at the
Central Institute for Cotton Research (CICR) m mid 2012 to idenftify organizations
experienced in cotton sector to undertake Bt cotton survey in Punjab, Maharashtra and
Andhra Pradesh respectively. Three partners were selected each for Punjab, Maharashtra
and Andhra Pradesh which include the Society for Sustainable Cotton Development,
Ludhiana, Punjab; Shiksha Mandal, Wardha, Maharashtra and Dr. D. Rama Naidu
Vigyana Jyothi Institute of Rural Development, Hyderabad, Andhra Pradesh. A total of
2400 farmers were surveyed in three States employing a uniform method of structured
interviews scheduled to gather data on socio-demographic characteristics, farm related
profile, all aspects of cotton crop, farmers' assets and income, health and environmental
1ssues, adoption and uptake pathways of Bt cotton. The selection of districts, blocks and
villages were based on the random sampling procedures to avoid any preferences and
prejudices in indentifying villages for the survey. Similarly, 1000 farmers each from
Maharashtra and Andhra Pradesh were identified for interactions based on the random
selection techniques and the recommendation of village elected representative. The
stratification of farmers were done to represent uniformity in survey by selecting 10
farmers each in 10 villages each of 10 talukas from 5 districts of Maharashtra and Andhra
Pradesh. In Punjab, 400 farmers were selected with 10 farmers each from 5 villages each
of 2 talukas from 4 districts. Sh. Atul Sharma of Shiksha Mandal, Wardha led the survey
m Maharashtra whereas Dr. Arjuna Rao of Dr. D. Rama Naidu Vigyana Jyothi Institute of
Rural Development and Dr. AK. Dhawan of the Society for Sustainable Cotton
Development executed the survey in Andhra Pradesh and Punjab respectively. A summary
of Bt cotton survey conducted in Maharashtra, Andhra Pradesh and Punjab is enumerated in
Table 1.





















dealers and retailers, media campaigns, advertisements, pamphlets distributions and
pasting of stickers about different Bt cotton hybrids across cotton villages.

Sixteenth, farmers and farm community were the key driving force behind the quick and
large scale adoption of Bt cotton across surveyed villages. The salient feature of the large
scale adoption was the two-way communication channel among farmers at multiple levels
including family level, friend's level, choupal level (gathering place), community level,
village level and between fellow farmers across different villages in the surveyed States.

Seventeenth, there was a growing understanding and interest among farmers and farm
community about Bt cotton hybrids. Farmers acknowledged sharing of information about
every aspect of cotton value chain, suitability and unsuitability of Bt cotton hybrids, shared
learning about new farm practices and products 1in agriculture and most importantly access
to the correct information about market price resulting in higher income. Similarly, in recent
years farmers showed keen interest in different private companies selling Bt cotton hybrids
and kept track of new offering from news reports, advertisements in news papers, posters at
community centre and local bazaar and often visited nearby KVKs to gain insight on new
offering in agriculture.

Eighteenth, farmers across surveyed villages realized for the first time, the true value of
technology only after they commenced plantings of Bt cotton and were convinced that
technological breakthroughs can improve agriculture at farm levels. Farmers voiced their
support for “Bt type” technologies in agriculture and believed that technologies will play a
keyrole in farming in the future.

Nineteenth, farmers reported high expectation in increase in cotton yield year-after-year
after as they realized a bountiful harvest due to Bt cotton hybrids over last couple of
years. However, they were concerned for not being able to increase cotton yield to a
higher level due to lack of new high yielding cotton hybrids.

Finally, farmers across three States echoed the same sentiments about welfare benefits of
growing Bt cotton in terms of spending less time in the field, more time for family and
doing other productive work, less exposure to pesticides & reaped more income and were
no longer worried about the possibilities of big losses of cotton by insect-pests.















many farmers have reported the quality concerns in Bt cotton hybrids supplied by
selected companies. The private seed companies must strengthen quality control
and purity checks and ensure that none of the substandard Bt cotton hybrid seed
passes quality checks.

26) Bt technology is a breakthrough in agriculture worldwide. This kind of
technology rarely enters in farmers’ field in developing countries. Therefore, the
issues of technology stewardship and oversight should be a paramount
importance for the sustainability of Bt technology in farmers’ field. The private
seed companies should ensure that the professionals involved in the value chain of
seed production, supply, sales and marketing along with the extension personnel
and scientific community should continuously implement the regulatory
requirements at farmers’ field. The companies should also train and empower
retailers, traders and farmers along with community members about the issues of
stewardship that is critical for prolonging the life of Bt technology. The
companies should also undertake large scale innovative extension programs for
correct use of Bt technology and the new GM technologies.

27) The issues of Bt cotton hybrid seed prices have often been raised by Bt cotton
farmers across the three States surveyed. Interestingly, farmers recognized the
reduction of Bt cotton price over the time that allowed them to reduce the cost of
cultivation. Based on interaction with farmers, the survey reported seed price of
Bt cotton hybrid ranges from 10-12% of the total cost of cultivation and is one of
the lowest components of the cost of cultivation of Bt cotton (Figure 1). However,
the companies should ensure in the future that they should consider an amicable
solution in consultation with the seed associations and suppliers in arriving at a
reasonably acceptable price of such breakthrough technologies to escape public
criticism and avoid unnecessary tussles with public establishments.

28) Finally, the interactive studies with the Bt cofton growers suggested that
benefits of such technologies go beyond the intended use and therefore, it
is necessary to have the agronomic and socio-economic impact studies to be
thoroughly investigated whenever such technologies are to be commercialized.
The seed companies should also ensure that such studies and their results are
communicated to the broader section of society prior to large scale
commercialization.









dramatic in these States that the government and university officials realized the value of
technology and resorted to the ground realities. Subsequently, the government and public
sector institution teamed up and introduced an appropriate intervention and suggested
the suitability of local packages of practices for different agro ecological zones. The
private seed companies continued their market outreach activities and organized local
‘farmers mela’ - a special farmers gathering to discuss the cultivation issues and
exchange their views and experiences which were attended by large number of
progressive farmers. Despite these efforts, the survey revealed that only one fourth of the
total farmers actually participated in the trainings organized by mostly seed companies
and dealers. Farmer to farmer dissemination of information greatly influenced the uptake
of the technology in three surveyed States. The experiences of farmers indicated that once
farmers planted Bt cotton seeds they continued sowing year-after-year with very high
repeat adoption of Bt cotton hybrids across three States. During the survey, a large
number of farmers, around 70% showed keen interest in attending training, seminars,
exhibitions and workshops on Bt technology and their expectations need to be met by
large scale extension activities of SAU’s and govt extension services in the future.

The private seed industry, fellow farmers, retailers and to a lesser extent public extension
system influenced the farmers to take up Bt cotton cultivation, However, the most
influential factor in the adoption of Bt cotton was “seeing is believing” of Bt cotton
demonstration fields. Fellow farmers, neighboring farmers and small farmers visited Bt
cotton field of progressive farmers while progressive farmers visited Bt cotton field
demonstration organized by private companies in respective areas. The judgment of
individual farmers was the key driver of the adoption of Bt cotton across various States.
The farmers received credible information from private seed companies and other
progressive farmers of the village and information mostly concerned on inputs which
they shared with fellow farmers and retailers.

On the whole, there was a limited support extended to Bt cotton farmers by banks,
cooperatives, retailers and dealers mainly for initial capital for farming. The
survey found that a group of cotton ginners have been to some extent at the forefront to
provide support in terms of initial capital to cotton farmers. Most of the surveyed Bt
cotton farmers expected a great deal of support for credit, investment and technical
knowledge for cotton farming. Farmers demanded access to irrigation across the State of
Maharashtra and to some extent in Andhra Pradesh. Notably, farmers expressed
tremendous dissatisfaction over the rising cost of labour for weeding and picking and
were furious about the unavailability of the labor during the peak cotton season, which
they used to get easily in the past.

It is noteworthy to report that the efforts of farmers paid a rich dividend and culminated
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cotton technology scaled up vertically and what triggered the mobilization of policy
support at a higher level and possible institutionalization. To study the horizontal and
vertical scaling up of the technology, it was decided to measure various factors that
influenced the adoption of Bt cotton technology, community actors who influenced the
uptake of the technology, how did they influence the adoption of the technology and what
changes occurred in their lives as a result of Bt cotton adoption.

As with any technology, the adoption process of Bt cotton in India was riddled with a
series of constraints. There were groups in the society who were opposed to the
introduction of such technology in agriculture. They existed during the green revolution
and continued every time when new technologies were introduced in Indian agriculture.
Notwithstanding controversies during the green revolution, there was a vociferous
opposition to hybrid technology introduced in dry land field crops such as pearl millet
and sorghum in late sixties. The activist groups alarmed the society with false propaganda
that the hybrid technology would induce sterility in humans and animals. Therefore, it
was expected that these groups would generate similar agenda with biased, subjective and
irrational discourse and misinform the society during the introduction and adoption of Bt
cotton in the country. The public perception of Bt cotton varied on several issues such as
biosafety, effects of Bt on human and animal health, effects of soil microbes and loss of
biodiversity. Several environmental issues were deliberately brought out to create
confusion in the minds of public. There were and still are divergent views on several
issues such as Bt cotton is unsuitable for rainfed agriculture, insecticides uses have
increased, use of water and fertilizers have doubled, new pests have emerged on cotton
and so on and so forth. Over the years, the public and private sector institutions made
efforts to demystify the myths surrounding these questions and reported to the regulators
from time-to-time for any such false reports that lacked scientific credence in establishing
an apparent cause-effect relationship. Contrary to the activist propaganda, cotton farmers
who were the ultimate beneficiaries of Bt technology did not pay attention to
unwarranted criticism. Farmers not only adopted the technology but substantially
increased the scope of cultivation across the cotton growing areas after realizing the
desired benefits. In this context, it was noteworthy to consider undertaking an exercise to
generate concrete datasets, collate farmers’ field level experience and understand how the
rapid expansion of Bt cotton unfolded in the country side. Interestingly, Dr. T.M.
Manjunath (Manjunath, 2011) wrote a very useful book with 85 questions and answers on
Bt cotton in India. Similarly, Dr. K.R. Kranthi (Kranthi, 2012) — a renowned cotton
entomologist took up a totally different set of hundred questions and answers on Bt
cotton after a decade of cultivation of Bt cotton by farmers. However, this study
attempted to gather the field level experiences from those farmers who decided to
cultivate Bt technology, to understand why they risked to cultivate Bt cotton, to examine
who influenced them to cultivate Bt cotton and to understand why they are glued to Bt
cotton for such a long time. The study also posed challenging questions to farmers on
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socio-economic aspects, demographics factors and psychological reasons for adopting Bt
cotton. The answers to these questions in the Survey would emanate from those who are
technology users and not those who are technology advisors and therefore it would be
extremely useful to integrate their opinions on the new generation of biotechnology to the
overall agriculture development of the country.

It is well known that commercial adoption of Bt cotton technology has been one of the
most rapid cases of technology diffusion in the country. On one side, the trend of
adoption of Bt cotton by farmers shows the advantages of technology while on the other
side, there are demonstrations and agitations, misinformation on safety and long term
health implication, legal cases against companies selling biotech based seeds and the
concerns raised repeatedly for biosafety and environment. The agenda driven campaigns
on science and safety of GM crops, which are the regulated subject matters by experts of
the government of India, are willfully heightening public concerns about the potential of
GM crops and therefore generating resistance among the public resulting in delay in the
process of approval of GM crops in general and Bt crops in particular. The pertinent
question is whether farmers are offered choice to enjoy the advantages of the new
technologies in agriculture and whether ‘prejudices’ should be allowed to block the
dissemination of promising technologies at a time when farmers are at disadvantage of
unprofitable farming.

The literature survey shows a similar pattern of information and misinformation about the
adoption of biotechnology around the world. As pointed out by German (German, 2007),
the adoption of Bt technologies is influenced by several factors such as access or bias in
pattern of sharing, assets or ability to invest, incentives such as markets, land tenures etc
and poor communication amongst farmers, between farmers and research, extension and
R&D institutions. Ismael (Ismael and Morse, 2001) argued that adoption of biotech crops
could lead to unintended outcomes like widening socio-economic gap between the better off
and the resource-poor farmers. Scandizzo and Savastano reported that besides the
socioeconomic divide, other factors such as socio-cultural, technical, environmental,
communication and information may also come into picture with regard to adoption
decision after biotech crops are approved for introduction in agriculture {Scandizzo and
Savastano, 2010}.

Keeping in view these issues, the study was undertaken to analyze the dynamics of
adoption and uptake pathways of Bt cotton in diverse cotton growing situations from
North, Central to South India. The study aimed at measuring what changes Bt technology
has brought in the farmers lives. In the past, several studies attempted to address the
impact of Bt cotton at national and international levels focusing primarily on a small
datasets in a particular cotton growing area and focused mainly on the economic impact
and in some cases on environmental impact. These studies hardly accounted for the
adoption behavior of Bt cotton growers throughout the country. None of the studies
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Industrial Research (CSIR), Indian Council of Medical Research and Indian Council of
Agricultural Research (ICAR). Many research groups developed capacity on plant
transformation and embarked upon many R&D programs primarily using genes obtained
from western laboratories for academic research purpose. To commensurate the domestic
progress, the efforts were made to isolate useful genes from various organisms. In the
past decade, many institutions have taken up intensive gene mining research as reviewed
by Mayee (Mayee, 2012) and also reported in Current Science (Natesh and Bhan, 2009).

The first GM crop commercialized in India was Bt cotton in the year 2002. In 1995,
Mahyco Company obtained a Coker 312 cotton variety transformed with a modified
cryldc gene from Monsanto Co of USA. The cryl4c gene was transferred to Mahyco’s
elite cotton hybrids by conventional breeding techniques. Bt cotton hybrids were
rigorously studied and evaluated for biosafety, human and animal health, agronomic
performance and environmental impact under the stringent regulations of RCGM and
GEAC of the Ministry of Environment and Forests (MOEF) from 1996 to 2001. The
details of studies undertaken, regulatory approval and impact of Bt cotton cultivation
were documented in various reports issued between 2002 to 2012 including
comprehensive reports by Dr. K.R. Kranthi, Dr. T.M. Manjunath, CICR, ISAAA and
APCoAB.

Nearly 35 Indian private seed companies became sub-licensee of Mahyco Monsanto
Biotech Ltd, obtained license to transfer Bt gene into their popular cotton hybrids and
made them available for cultivation to cotton farmers across the country. In addition to
Mon531 event expressing crylAc gene, five additional Bt cotton events were approved
for commercial sale including BG-II event of Mahyco, Event-I of JK seeds, GFM Event
of Nath Seeds, BNLA-601 event of ICAR and MLS-9124 of Metahelix Life sciences
Refer to Table 3 for details of events approved for commercial cultivation in India.

The success of Bt cotton inspired many public and private R&D organizations to take up
the work on GM technology and develop indigenous GM crops. By 2012, a dozen of GM
crops have been either field tested or are under research and development including rice,
mustard, chickpea, sorghum, sugarcane, and groundnut and vegetable crops such as
brinjal, okra, potato and tomato. These crops have been genetically modified for various
traits both by the National Agricultural Research Systems (NARS) and private companies.
Field tnals have also been approved for plantation of GM rubber in India. Additionally,
more than 15 private R&D labs are field testing different GM crops such as maize, cotton,
rice, brinjal, tomato, cabbage, okra, cauliflower and pigeon pea. The country therefore is
well poised for taking huge leap forward in agriculture R&D and deployment of various
crops in the future. The Bt brinjal moratorium has slowed down the R&D and field testing of
GM crops. However, the opposition to GM crops is being scientifically challenged and it
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Agroscope Reckenholz-Ténikon Research Station (ART) concluded that data available so
far provides no scientific evidence that the commercial cultivation of GM crops has
caused environmental harm. In relation to the commercial cultivation of Bt cotton, the
study concluded that there has been a substantial reduction in quantity and in number of
insecticide applications. In addition to direct environmental benefits such as fewer non-
target effects and reduced pesticide inputs in water, the study reported the demonstrable
health benefits due to less chemical insecticide spraying in Bt cotton for farm workers in
developing countries (Sanvido et al., 2006).

Another significant study ‘Comparative environmental impacts of biotechnology-derived
and traditional soybean, corn, and cotton crops’ was released by the US based Council for
Agricultural Science and Technology (CAST). The study brought together independent
teams of researchers from Washington State University, the University of Illinois,
Clemson University and the National Center for Food and Agricultural Policy (NCFAP)
to review the scientific literature on the environmental impacts of transgenic crops. The
study concluded that biotechnology-derived soybean, corn, and cotton pose no
environmental concerns unique to or different from those historically associated with
conventionally developed crop varieties and summarized the findings as follows;

1) Prevent soil erosion: GM soybean and cotton have led to a significant increase in the
adoption of environmental friendly no-till farming practices, which conserves top
soil, preserves soil moisture and reduces runoff.

2) Improve water quality: GM soybean and cotton enable farmers to use more benign
herbicides that rapidly dissipate in soil and water.

3) Improve air quality: The adoption of no-till farming practices significantly reduce the
release of greenhouse gas emissions and thus may help slow global warming and,

4) Increase biodiversity: Bt cotton has been documented to have a positive effect on the
number and diversity of beneficial insects in U.S. and Australian cotton fields. In
addition, the adoption of no-till farming practices creates additional wildlife habitat
for birds and other wildlife.

The most recent comprehensive study ‘GM crops: global socio-economic and
environmental impacts 1996-2010° by Brookes and Barfoot released in 2012 measured
various indicators of economic and environmental impact of GM crops from 1996 to
2010. One of the indicators to measure environmental impact was to demonstrate the
dramatic reduction in pesticide use which varies with introduced traits and crops and
other indicators are summarized as below (Brookes and Barfoot, 2012);

1) the global economic and environmental impacts of biotech crops for the first
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cotton area and truly represents the agro-ecology. It is characterized by fully irrigated and
mechanized cotton cultivation except hand picking. It has sandy loam soils and the
sowings are done in April-May months using canal irrigation. Punjab farmers prefer to
plant short to medium duration cotton hybrids of 140-150 days maturity with the sole
objective of cotton-wheat cropping system as wheat is sown by end of October or early
November (Mayee et al., 2010). Farmers have been using very extensive spray schedule
for management of American bollworms in the past. The Northern zone has a unique
problem of cotton leaf curl virus (CLCuV). Bt cotton was introduced in this zone in 2005,
three years after it was commercially approved for cultivation in other areas. Punjab
occupies about 0.5 to 0.55 mha equivalent to 4.8% of total cotton area and contributes
nearly 5.1 % to the total cotton production.

Maharashtra: The Central Zone comprises of three States Maharashtra, Gujarat and
Madhya Pradesh. Maharashtra was chosen for study mainly because of the fact that
nearly 90 per cent area is rain-dependent with small farmer holdings and limited inputs
capacity. From the very beginning, the State of Maharashtra has been dominant in the use
of hybrid technology not only in cotton but many other dry-land crops like sorghum,
pearl millet, sunflower and castor etc. The cotton cultivation is taken on vertisols, deep to
light black cotton soils with high clay content. Water retention capacity of such soils is
very high. Sowings are done on the onset of monsoon mostly in second-third week of
June but often extended to July if sufficient rains are not available. Cotton cultivation in
Mabharashtra is characterized by low inputs and poor mechanization. Vidharbha region of
Maharashtra - known all over the world for wrong reasons of farmer’s suicide, is the
dominant cotton region of the State. Maharashtra occupies nearly one third of the total
cotton area of the country equivalent to approx. 4 mha but contributes only 23% to the
total production pool.

Andhra Pradesh: The South Zone comprises three states including Andhra Pradesh,
Tamil Nadu and Karnataka. Andhra Pradesh has largest area under cotton in this zone.
After the introduction of Bt cotton, the State of Andhra Pradesh registered the highest
increase in cotton area. In the last ten years, cotton area increased from 1 mha to nearly
2.1 mha, almost doubling of the cotton area. With this, Andhra Pradesh occupies the
second largest cotton area representing almost 18% of the country’s cotton area.
However, the State contributes only 16% to the cotton production pool. Andhra Pradesh
is characterized by loamy to red laterite soils and sowing is undertaken from June to July.
The State falls into the semi-irrigated category with around 40% of area irrigated and
remaining rainfed cotton. Farmers in the State have recently been increasing cotton
mechanization mostly field operations and weeding wherein picking continues to be labor
intensive.
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The States for survey were identified on the basis of the intensive cotton growing areas
with varied agro-ecological settings as reported by DAC and CAB of the Govt of India
(DAC, 2012; CCI 2012). Subsequently, a multistage random sampling was followed to
select the districts, blocks (in some states called talukas) and villages to avoid any
preferences and prejudices in indentifying different locations for the survey. The
selection of districts was based on carefull examination of secondary data pertaining to
the intensity of Bt cotton cultivation as reported by DOCD. Taking into consideration the
need for adequacy of representation of the area, time availability and data requirement, it
was decided to select appropriate blocks/talukas at random from the selected districts.
The coverage of Bt cotton in a particular district was also used as a guide for identifying
the blocks/talukas. At this stage, coordinators from three states who were conversent with
areas and farmers were extremely useful in selecting the blocks and the wvillages.
Similarly, farmers were selected for interactions using a combination of the random
selection techniques, the recommendation of village elected representatives and
consultation with coordinators of the Survey from three States. Five districts in
Maharashtra and Andhra Pradesh whereas four districts in Punjab were selected for the
Survey. In each district, an appropriate number of blocks/talukas were selected — 4 blocks
in each district of Maharashtra; 2-4 blocks in each district of Andhra Pradesh and 2-3
blocks in each district of Punjab. Table 5 shows a list of districts and blocks/talukas
identified as a sample area for the study in three States. In summary, 20 blocks/talukas in
Maharashtra, 12 in Andhra Pradesh, and 12 blocks/talukas in Punjab were chosen for the
study. Subsequently, 1000 farmers each in Maharashtra and Andhra Pradesh were
identified for interactions based on the random selection techniques and the
recommendation of village elected representative. The stratification of farmers were
carried out to represent uniformity in survey by selecting 10 farmers each in 10 villages
each of 10 talukas from 5 districts of Maharashtra and Andhra Pradesh. In Punjab, 400
farmers were selected with 10 farmers each from 5 villages each of 2 talukas from 4
districts, Sh. Atul Sharma of Shiksha Mandal, Wardha led the survey in Maharashtra
whereas Dr. Arjuna Rao of Dr. D. Rama Naidu Vigyana Jyothi Institute of Rural
Development and Dr. A K. Dhawan of the Society for Sustainable Cotton Development
executed the survey in Andhra Pradesh and Punjab respectively. In summary, a total of
2400 farmers were identified for survey in three States employing a uniform method of
structured interviews scheduled to gather data on socio-demographic characteristics, farm
related profile, all aspects of cotton crop, farmers’ assets and income, health and
environmental issues, adoption and uptake pathways of Bt cotton. However, a slight
variation was reported in the number of farmers and taluka surveyed due to difficulties in
convincing farmers for interaction, access of villages and inconvenience in public
transportation. A list of final villages and talukas surveyed in Maharashtra, Andhra
Pradesh and Punjab are enumerated in Annexure 1, Annexure 2 and Annexure 3
respectively. The maps of Maharashtra, Andhra Pradesh and Punjab representing
surveyed districts in respective States are shown in Figure 3, Figure 4 and Figure 5.

42






























3300 TR0 DoDD) TS0

52



















































as an important factor in adopting Bt cotton in Punjab. On the contrary, less than 40%
farmers from Maharashtra and less than 40% farmers from Andhra Pradesh attributed
income and profit margin as a major consideration. Ironically, cotton farmers across three
States recognized the cost of seeds as a lowest consideration in accepting Bt cotton and
surprisingly farmers in general ignored to accept it as an important factor. However, the
authors of the study were puzzled to note the controversy associated with the cost of Bt
cotton seeds at the national level. The issue of reduced spray and better management of
bollworms coupled with higher yield and better profit margin were the factors cotton
farmers considered while adopting Bt cotton at the national level.

The study reported that the adoption of Bt cotton was predominantly influenced by
agronomic and economic considerations, Importantly, the study also recognized that there
was also a social angle to the adoption process. In Maharashtra, the survey reported that
the cultivation of Bt cotton cultivation was also seen as a status symbol in the farming
community. The majority of cotton farmers or 50% of them considered growing Bt cotton
as a status symbol in the society which was weighing much higher than other factors such
as demonstration and success of fellow farmers considered important by 33-45%
respondent farmers. In Andhra Pradesh, the status symbol factor was nearly absent
among surveyed farmers whereas the success obtained by others due to the adoption of Bt
cotton influenced their decision as reported by 42% cotton farmers. Similarly, the social
status as a factor was absent in Punjab wherein 32% of cotton farmers considered the
demonstrations carried out by private seed companies on their research farms a
motivational factor to adopt Bt cotton. In essence, the survey revealed these subtle
differences in the adoption behaviors of Bt cotton farmers show how much the
agriculture is intertwined to the social fabric of the rural community across the surveyed
States.

The discussions with farmer groups by the authors in the three States during the survey
revealed the fact that the farmers remembered years of bollworm outbreak such as 1978,
1982 and the cycles of 3 to 4 years of outbreaks of bollworm causing huge financial
losses due to the epizootics nature of the insect-pests bollworm on cotton crop. In fact a
series of studies carried out by several organizations pointed out to the fact that the
farmers suicides in Andhra Pradesh started in 1982 due to utter failure of cotton crop as
insect-pests bollworms developed resistance to chemical pyrethroids and repeated sprays
resulted in resurgence of whiteflies on cotton (Kranthi, 2012). These cases of crop
failures during late seventies and early eighties in Andhra Pradesh have been properly
documented. In summary, it was not surprising that the agronomic factor of successful
control of bollworm and freedom from sprays were the dominant factors in the minds of
cotton farmers who opted for cultivation of Bt cotton in the respective States.
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1)

2)
3)
4
5)

6)

7)
8)

9

Farmer Motiram Navle grew Bt cotton trials on his farm on behalf of Mahyco in 2001
in his village S. Kherda, Buldhana district of Maharashtra. His village is located in
the periphery of 70km from Jalna, the headquarter of Mahyco seeds. In 2002, farmer
Navle planted commercial Bt cotton on 1 acre of his land after a satisfactory field
testing for the company in 2001.

His son Atmaram was convinced and grew Bt cotton on 2 acres in 2003 but his other
son Kalaram did not take up cultivation.

In 2004, farmers Subhash, Ramrao and Prahlad learnt of Bt cotton and decided to
cultivate Bt cotton in a nearby village. This became cluster 1.

Farmer Atmaram’s success induced farmers Tulsiram, Ganpat and Ganga to grow Bt
cotton on 1 acre each in 2004 in same village S. Kherda. This became cluster 2.
Inspired by the success of Atmaram, a new cluster in another nearby village formed
with 3 additional farmers planting Bt cotton. This became Cluster 3.

At this juncture, other vigilant farmers could count the 9+1 farmers growing Bt cotton
in 3 villages within a periphery of 10 km, In 2005, a large scale demonstration of Bt
cotton was organized by the seed company which was attended by farmers, Govt
extension personnel, SAUs and KVKs. The demonstration underscored the legitimacy
of Bt cotton and therefore the adoption became wide spread in nearby areas by 2005.
Clusters 4 to 6 were large clusters with lead famers in all three villages (nearly 15-20
farmers chose to grow Bt cotton in 2005).

In 2006, the new clusters in the Block were evident with additional 25 to 50 cotton
farmers in different villages.

Additionally, farmers in all clusters continued to cultivate and expand area under Bt
cotton year after year thus increased total Bt cotton area in respective clusters.

10) By 2006, a large number of farmers and fields across several villages were growing
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Bt cotton resulting in the formation of a district wise cluster of Bt cotton in Buldhana
district of Maharashtra.
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3)

4)

3)

The risk taking and progressive farmers who often involved in the Front Line
Demonstration of public sector technologies, have played a key role in organizing
demonstrations, field days and mobilizing fellow farmers and dissemination of Bt
technology through local media.

The cooperatives and traders particularly cotton ginners provided the needed capital
for Bt cotton cultivation in the early years and were considered another group of
players in dissemination of Bt cotton technology.

By and large, farmers fully adopted Bt cotton technology by 2006-07, however, the
cultivation practices of raising Bt cotton crop were greatly influenced by local staff,
retailers and distributors of private seed companies. Meanwhile, private seed
companies drove a massive demonstration and marketing campaign to popularize
their respective brands that indirectly helped in the dissemination of Bt cotton
technology.

The analysis of various factors that influenced the adoption and uptake pathways of Bt
cotton are summarized as follows:

1
2)
3)
4)
3)
6)
7
8)
9

Assurance of successful management of bollworm

Freedom from chemical sprays

Assurance of high yield

Reduced cost of production

Choice of different Bt cotton hybrids

Early harvesting and higher return

Possibilities of successive crops

Competition with fellow farmers to enhance yield and,

Assured market support price and often higher market price for cotton

Similarly, the innovation tree exercise listed many reasons for late adopters of Bt cotton
technology who exercised prudence in decision making on cultivating Bt cotton until 2006;

1)
2)
3)

4)
5)

Late adopters thought that Bt cotton seeds were expensive and introduced mostly for
large scale farmers.

Many late adopters were skeptical of Bt cotton because of the influence of the older
generation people in decision making in farming.

Lack of access to right information about the way in which Bt cotton controls
bollworms

Fear of losses of Bt cotton due to failure of monsoon rains and

Limited availability of initial capital to purchase Bt cotton seeds
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