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INTRODUCTION
The agriculture sector in India can rightly be called
the lifeline of the economic system. During 2008-
09, the primary sector’s contribution to the
country’s GDP (Gross Domestic Product) was
approximately 15.7 per cent (at 2004-05 prices);
constituted about 10.23 percent of total exports
and also provided employment to about 58.2 per
cent of the total work force.
The strategy for boosting agriculture growth rate
to 4 per cent per annum definitely asks for dynamic
action in terms of easy access of technology to
farmers, advancing the effectiveness of
investments, increasing the institutional support
system by rationalizing subsidies, and also at the
same time protecting the food security concerns.
In a nutshell, it all boils down to inclusive growth
through a “cluster approach”, by which the poor
and marginalized farmers will have enhanced

GM   CROPS   IN   INDIA   WITH   REFERENCE   TO   Bt
COTTON  :  OPPORTUNITIES   AND  CHALLENGES

Mukherjee Rawal Debyani* and Sinha Neeta
1. B.K.Majumdar Institute of Business Administration, Amrut Mody School of

Management, Ahmedabad University, Ahmedabad, Gujarat (INDIA )
2. Amity Global Business School, Ahmedabad, Gujarat (INDIA )

Received May 05,2012 Accepted September 05,2012

ABSTRACT
A study was conducted in Gujarat, India to measure the economic impact of Bt cotton as compared
to Non Bt cotton in order to identify the problems faced by the farmers cultivating Bt cotton. The
study also proposed to identify the problems and concerns related to growing of GM crops and its
prospects not only in Gujarat but the nation as a whole. Since health concerns in case of genetically
modified crops remains a major issue therefore survey was conducted to study the impact on
environment, health and the soil. A sample size of 200 farmers cultivating Bt cotton and 200 of farmers
cultivating conventional cotton was taken. Around 100 dealers of Agro Products were also taken as
samples. The results revealed that Bt cotton gives higher yield than conventional varieties of cotton.
Bt cotton has led to improvement of economic condition of farmers and a higher standard of living.
But it cannot be denied that Bt cotton does have an adverse effect on health, environment and soil
as some farmers do suffer from allergy while working on Bt cotton fields and it also leads to reduced
fertility of soil. Another negative aspect of Bt cotton is that farmers have to incur high costs on
irrigation, fertilizers and pesticides.  However most of the farmers are satisfied with Bt cotton and are
ready to accept other GM crops.
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access to land, finances and the required
technological skills.
Issues and challenges
The farming practices followed in India are
disorganized and non-scientific and therefore
require a completely different approach before
any new technology is introduced.  The fragmented
pattern of land holdings unique to India, poor
infrastructure, demographic and socio-economic
conditions coupled with the lack of farmers’
penchant towards risk taking make changes in
this sector very difficult.
What is of utmost importance in the current global
scenario is not just application of the acquired
technology, but the adoption of the suitable
technology as per the requirements of the farming
community. Global reforms have put forth new
types of challenges to the Indian agricultural
sector. The mammoth task of increasing food
supply from limited land along with dwindling*Author for correspondence
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natural resources is the biggest challenge faced
by farmers.
As per the Eighth Annual Survey carried out by
the Association of Biotechnology-Led Enterprises
(ABLE) and BioSpectrum (a monthly journal), the
biotech industry in India grew three times in just
five years, with revenue generation amounting to
US $ 3 billion in 2009-10, a growth of 17 per cent
over the last year.
Furthermore, as has been pointed out by Kiran
Mazumdar-Shaw (Chairman and Managing
Director of Biocon – the top biotech company as
per ABLE), the estimated revenue contribution
by the Indian biotech sector is going to be US$ 5
billion for the year 2010-11.
Genetically modified (GM) crops are the resultants
of genetically modified organisms, which have had
explicit changes initiated into their DNA structure
by genetic engineering technology.
The use of GM food crops does improve
productivity of crops, so as to meet the increasing
food requirements of the people, but usage should
be within limits keeping in mind the constraints of
the nation. (Department of Biotechnology Ministry
of Science and Technology and Ministry of
Environment and Forests)1

Need for Bt cotton in India
India presently has about 8.9 million hectares
under cotton cultivation and is the third largest
producer of cotton in the world, after USA and
China. It contributes about 29.9% of the total GDP
(gross domestic product) of the nation, and
provides employment to nearly 60 million people,
with the majority of the people employed directly
into the textile industry. India accounted for about
21% of the total global cotton production in 2008-
09. (Rajyasabha’s Report on GM Crops Issues
And Challenges in Context of India, December
2009).2

The chronology of Bt cotton in India started with
the formation of Institutional Biosafety Committee
(IBSC) and the application for transgenic Bt
cottonseed import in 1994.3

Bt cotton, which primarily offers resistance to
pests of the cotton plant, was adopted in India as
hybrids as early as in 2002. At that time around
54,000 farmers were growing officially approved
Bt cotton hybrids in approximately 50,000 hectares
of land, which soon doubled to approximately

100,000 hectares by 2003. At present, there are
more than 281 varieties of Bt cotton available in
India.
Almost all studies have unanimously confirmed a
50 - 110% increase in financial profits from Bt
cotton cultivation, which can be equated to a range
of $76 to $250 per hectare. The best part of the
research is that the economic gains have been
majorly accrued by the small and resource-
constrained marginal cotton farmers in the almost
all the cotton growing states of India.4
A recent paper, “Village-wide effects of
agricultural biotechnology: The case of Bt cotton
in India”, featured a case study on Bt cotton by
Subramanian et al.5 There was an attempt to
analyze the economy-wide socio-economic
effects of Bt cotton on rural households in the
semi-arid regions of India.
The study revealed that introduction of Bt cotton
technology has increased yield manifold between
30-40% and also brought down insecticide spray
quantities by approximately 50% on an average,
thus translating into generation of an additional
income of $156 per hectare or even more. This is
quite a substantial monetary benefit for the Indian
agricultural farmers. The paper concluded a very
surprising trend, that Bt technology has generated
more employment for the female sex rather than
for the males,
Some other studies published by Sadashivappa
et al.6 have concluded that on an average, farmers
adopting Bt technology have realized pesticide
usage reductions of approximately 40-45%, and
increase in yield by about 30-40%, which has
resulted in an increased net profit of 70-75%, or
even more.
The controversies surrounding Bt Cotton started
in 2003, when cotton farmers in the state of Andhra
Pradesh, ran into severe agricultural losses along
with mounting debts. As a result, many of them
including their entire families committed suicide.
The Andhra Pradesh government had aggressively
promoted the use of GM technology, without
anticipating the unexpected consequences.
Although, there is no concrete evidence to
definitely link these suicides to Bt technology, but
as a policy measure the Government in May 2005
was forced to annul the permission given to grow
three varieties of Bt cotton.7-9
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METHODOLOGY
The scope of the survey was limited to the cotton
growing districts of Gujarat only. It was decided
to select the districts on the basis of highest cotton
production in a given year so that correct
economic impact can be known, hence two
districts with highest cotton production for Bt-
Cotton and two districts where non-Bt cotton is
cultivated were selected so that a comparative
study of the impact of Bt-Cotton as against
conventional cotton could be made.
The two districts chosen producing Bt Cotton
were Rajkot and Vadodara, India. Surendranagar
is the only district in Gujarat, India where
cultivation of conventional cotton can be found.
Soil here is saline and the land is not irrigated,
whereby Bt-cotton needs proper irrigation.
The total sample size was of 400 farmers. 200
farmers using Bt cotton seeds were selected for
the survey and 200 non Bt cotton growers were
taken as sample. As many as 100 Agro Agencies
were also selected as part of the survey. A
questionnaire was designed to get the responses
of the farmers.

RESULTS   AND   DISCUSSION
In order to get a lucid idea of the land holdings of
the farmers, some background research was done.
The details gave an insight into the land holding as
well as lifestyle patterns of the farmers producing
Bt Cotton and Non Bt Cotton. Table 1.
The results reveal that around 70% of the Bt cotton
farmers had very small holdings of land between
1 to 5 acres. While among the Non Bt farmers
only 54% had small holdings between 1 to 5 acres.
The highest land holdings of 21-25 acres were
only with 2 percent of the Bt farmers. For the

Total area under No.  of No. of  farmers
cotton cultivation farmers (Non Bt

( in acres) (Bt cotton) cotton)
1-5 140 108

6-10 36 20

11-15 16 68

16 -20 4 4

21-25 4 0

Table 1 : The area under cotton cultivation

Non Bt farmers, the highest land holding size was
16-20 acres only. This type of a holding pattern
indicates that most of the cotton farmers are small
farmers with meager land holdings.

Table 2. Usage of pesticides
Bt Farmers Non Bt farmers

Yes 99 90

No 1 10

Since Bt seeds were heard to be pest resistant, it
was decided to undertake an analysis into the
usage of pesticides by the farmers. Analysis
(Table 2) revealed that 99% of the farmers were
using pesticides which imply that Bt cotton seeds
are not totally pest resistant, while our survey also
showed that only around 90% of farmers use
pesticides on non Bt seeds. The results indicated
that Bt seeds were not pest resistant as claimed
and the farmers had to use pesticides to save their
crop from damages.
Table 3 : The increase in yield on using Bt

cotton as compared to non Bt cotton

Increase in yield No of farmers
(in % terms)

No increase, ie same 0
as non Bt

1-20 12

21-30 58

31-40 80

>40 50

The data Table 3 revealed that there has been
an increase in yield per acre on using Bt cotton
seeds, with maximum number of farmers falling
into the category of a 31- 40% increase, which
shows that farmers are profited in terms of
increased productivity by the use of Bt seeds.
If we compare the savings by farmers in terms
of number of pesticide sprays, we see that most
of the farmers are able to lessen their average
number of sprays by 3 to 4, which in turn results
in lessening of expenses of the farmers and
increase in their profit Table 4.
Thus, it can be interpreted as improved financial
conditions by shifting from non Bt Cotton seeds
to Bt seeds.
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Table 4 : Savings in terms of pesticides
sprays Bt cottan vs non Bt cotton

Savings in number No. of farmers
of pesticide sprays

for Bollworms

No savings (equivalent 28
sprays as non Bt)

1-2 sprays 48
3-4 sprays 92
5 sprays 30

> 5 sprays 2

Since Bt Cotton seeds are relatively new entrants
into the market and much has been talked about,
hence a need was felt to take a look into the
adverse effects experienced by the farmers on
their land holdings after cultivation of Bt cotton
seeds.
Results (Fig.1) reflect that only 13 percent of the
farmers had felt the adverse effect on land after

100

50

0
Yes No

87

13

continuous cultivation of Bt Cotton seeds. Results
included infertility of the soil, increase in toxicity
of the soil and non-resistance to pests, and also a
decrease in yield year by year. Every year the
farmers needed to drop a rotation of crops as they
could not cultivate Bt Cotton in successive years.
Harmful effect to cattle
The 8 percent farmers who said that Bt cotton is
harmful to their cattle gave the reason that there
was a rise in the mortality and infertility rates in
cattle. Their immune system got highly affected
due to grazing on Bt crops, the effect of which
was visible after a short period of time.
The chart (Fig.2) points to the fact that about 85
percent of the farmers felt that the productivity
had gone up considerably after the usage of Bt
seeds, hence ranked productivity as the topmost
scorer.
There is a direct relationship between the
productivity of the Bt cotton seeds and their
quality. If the quality of yield is good, the
productivity too is bound to be good. Hence, as
expected, quality was ranked a close second to
productivity in terms of accrued advantages. The
farmers also mentioned that the good quality
yield and high productivity fetched them good a
return and the profit margins had gone up
considerably.
We were surprised to find that farmers are quality
conscious of their product as they had given the
second and the third rank to the good quality of
seeds with 38 % and 39% respectively.

Fig. 1 : Adverse effect on land after cultivation
of Bt Cotton

(Values in percentage)

Fig. 2 : The advantages experienced by farmers after usage of Bt cotton seeds
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The farmers have given the least priority to the
pest resistance and low maintenance cost (28%
and 48% respectively). One of the possible
reasons could be farmers using pesticides ever
since they began farming, did not attach much
weightage to pest resistance or low maintenance
cost.
Impacts on living standard of farmers of Bt
cotton?
Fig. 2 also shows that  91 percent farmers felt
that their standard of living had gone up. As the
production and yield per acre of Bt cotton seeds
is higher, the farmers are able to extract good
profits by selling it in the market and in return get
a good price for their produce. It also helps to
increase the total cultivation of cotton, supports
the higher study of children, and helps in the
purchase of better tools for farming, thus helping
the farmers to purchase modern equipments for
farming. This in turn is helping improve their
economic condition and standard of living.
Farmers admitted to the fact that Bt cotton is
helping them prosper in many ways. According
to them, genetically modified crops give
approximately 3-4 times higher yield than
conventional crops; require fewer pesticides than
non Bt cotton. Transgenic crops require lesser
time to grow than conventional cotton and help in
saving labor cost.  Also the quality of cotton is
definitely better than conventional cotton. So, to
increase production and profits, they said they
would welcome more GM crops.
About 69% of farmers are highly satisfied with
Bt cotton, the main reason is the significant
increase in production and the good quality of
cotton produce leading to higher profit and
improved life style of the farmers. Almost 90 %
of the cotton growing farmers in Gujarat are
cultivating Bt cotton. Further, majority of the
farmers cultivating cotton are marginal farmers
with small land holdings of 1 to 10 acres. Bt cotton
gives double yield in comparison to non Bt, thereby
giving higher returns and leading to higher
economic well being.
In the non Bt segment, approximately 50 percent
of the farmers are satisfied with the conventional
cotton seeds that they have been sowing. These
farmers feel that the cultivation of non Bt seeds
requires lesser water. As water shortage and lack

of irrigation facilities are rampant, production as
a result does not suffer much. Also, conventional
cotton seeds do not require large amount of
pesticides, hence lesser cost is involved. Rotation
of crop too is not needed as the conventional seeds
do not cause any damage to the soil.
As most of the farmers are still dependent on
agriculture for their source of livelihood, and do
not have any other source of income besides
agriculture, Bt cotton has led to higher standard
of living. Hence, despite all advantages and
disadvantages, farmers prefer to use Bt Cotton
seeds as is evident from the survey result in Figure
10, wherein approximately 70 percent of the
farmers are willing to go in for the cultivation using
Bt seeds in future.
Agro Agencies
A sample size of around 100 Agro Agencies were
also taken as part of the study. The results revealed
that after introduction of Bt cotton, has there been
increase in the sale of cotton seeds as a whole,
which is evident from the fact that 96 percent of
the Agro Agency agents said that after the
introduction of Bt Cotton seeds their profit margins
had gone up considerably as the overall sale of
seeds and pesticides had gone up considerably
which resulted in huge profit margins to them.
Effect on the sale of pesticides
It was evident from the results that the majority
of dealers agreed that the sale of pesticides has
increased with the introduction of Bt cotton seeds.
Thus, there is a direct correlation between the
sales of Bt seeds and sale of pesticides.
This is because the farmers using Bt seeds need
more pesticides to protect the crop. The more
they used Bt seeds, the more pesticides for the
soil were needed. Hence the overall sales had
gone up.  It was also found that those dealers
who said that the sale of pesticides had decreased
with the sale of Bt cotton seeds actually had those
farmers as customers who had the perception that
with the use of Bt seeds there was no need to
add pesticides in the soil, hence they did not
purchase pesticides.

CONCLUSION
As is evident from the survey, most of the farmers
surveyed have marginal landholdings and after
getting informed about benefits of Bt cotton
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seeds from Agro agencies and other sources,
decided to go in for its usage. Though it had been
heard that Bt seeds are pest resistant, still 99
percent of the farmers had to go in for pesticides
to protect their crops, also 6 percent more
farmers experienced allergic conditions while
working with transgenic seeds than non Bt seeds,
which does not make the sowing of Bt seeds a
very advantageous proposition.
The yield of Bt crops and non Bt crops per acre
was also found to be almost similar. Though a
small number of farmers felt that Bt seeds did
damage the soil to some extent and were harmful
for the cattle but on the whole the farmers are
satisfied with the usage of Bt seeds. 85 percent
of the farmers felt that productivity had gone up
considerably after the usage of Bt cotton seeds.
There emerges a direct relationship between the
productivity of Bt cotton seeds and their quality.
The farmers also mentioned that the good quality
yield and high productivity fetched them good
returns and the profit margins had gone up
considerably. This in turn has helped improve
their economic conditions, and also increase their
standard of living.
As the results indicate that around 70 percent of
the farmers are satisfied with Bt seeds. After
the introduction of Bt seeds on the whole, the
farmers are eager to experiment with Bt seeds
for other crops also. Though Bt seeds may be
having some disadvantages but they cannot
simply be discarded for petite reasons. If we
are really looking at having better yield and
brighter future, we shall have to embrace the
arrival of Bt seeds and look forward to help
improve the farmers living standards by helping
them get acquainted with the latest trends in
agriculture.
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Our environmental problems originate in the hubris
of imagining ourselves as the central nervous
system or the brain of nature. We're not the brain,
we are a cancer on nature.

Dave Foreman


