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The Centre for Environment Education (CEE) Ahmedabad is a national institution
established in 1984, supported by the Ministry of Environment and Forests,
Government of India and associated with Nehru Foundation for Development. The
aim of CEE is to create awareness and understanding of environment and
sustainability issues among children, youth, decision makers and the general
community. CEE develops innovative programmes and materials and field tests them
for their validity and effectiveness. CEE enriches public policy through its
publications, seminars, training programmes and consultations. The aim is to develop
models that can be adapted to suit local conditions.
Disclaimer: This report has been prepared by the Centre for Environment Education
(CEE) on behalf of the Ministry of Environment and Forests, Government of India. It
has attempted to capture the view points expressed during seven consultations
across the country that were facilitated by CEE. This report does not necessarily in
any way represent the views of the Ministry of Environment and Forests or of CEE.

Preface
The proposed introduction of Bt Brinjal, the first genetically modified
vegetable into India, has generated great debate across the country. Earlier, the
Expert Committee on Bt Brinjal based on environmental risk assessment data had
concluded that the Bt Brinjal event EE-1, being highly specific in its action on target
organisms, would have no adverse impact on non-target organisms including
beneficial organisms and soil micro-flora. The committee was of the opinion that no
accumulation and persistence of Bt protein in the soil takes place, that no
differences with respect to susceptibility to pests and diseases had been noticed and
that the introgression of cry1Ac gene had in no way affected the outcrossing
potential or the weediness characteristics of Bt Brinjal.It also noted that no
instances of natural inter-specific hybridization with wild species have been reported
for cultivated brinjal and that consequently,the introduction of Bt Brinjal was not
likely to destroy the country's biodiversity.
The Genetic Engineering Approval Committee (GEAC) in its meeting held on
14.10.2009, had concluded that Bt Brinjal is safe for environmental release taking
into consideration the findings of the review by three high-level technical
committees namely; the Review Committee on Genetic Manipulations and two Expert
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Committees constituted by the GEAC in 2006 and 2009. The decision of the GEAC on
the safety of Bt Brinjal for environmental release was, in the view of the GEAC,
based on scientific facts/data generated during 2002-2009 as well as the
international experience with GM crops.
Following a careful consideration of the recommendations of the Genetic Engineering
Approval Committee (GEAC) on Bt Brinjal, Shri Jairam Ramesh, Minister of State (IC),
Ministry of Environment and Forests, Government of India, decided on the following
course of action.
“1. The report of the Expert Committee (EC-II) submitted to the GEAC on October
8th, 2009 that formed the basis of the GEAC's decision of October 14th, 2009 is being
made public with immediate effect. It is being uploaded straightway on the website
of the Ministry of Environment and Forests (www.moef.gov.in). All previous reports
and studies on Bt Brinjal are already in the public domain. Comments on the EC-II
report are being sought by December 31, 2009 and I actively encourage their
submission,
2. During January and February 2010, I propose to have a series of consultations in
different places with scientists, agriculture experts, farmers' organizations,
consumer groups and NGOs. All points of view will be represented in these
consultations.
Strong views have already been expressed on the Bt Brinjal issue, both for and
against. My objective is to arrive at careful, considered decision in the public and
national interest. The decision will be made only after the consultation process is
complete and all stakeholders are satisfied that they have been heard to their
satisfaction.”1
On 5 January 2010, CEE received the order from the Ministry of Environment and
Forests to facilitate the organization of a series of national consultations in seven
cities across the country, the first one to be held on 13 January, and submit the final
report by 10 February 2010. Although a huge challenge, considering its national
importance, its role in creating public awareness and in democratic decision making,
the whole CEE team saw it as an honour to be associated with the process. The
process started with creating awareness about the consultations, developing a
primer on Bt Brinjal in 11 languages, organizing the consultations and compiling the
views, propositions and concerns expressed at the consultation as well as others that
were invited or received by the Ministry and CEE This very challenging task could be
achieved and the demanding deadline met because of the unstinting support and
cooperation of senior officials of MoEF and the efforts of the indefatigable team at
CEE.
The consultations offered a platform to a wide variety of stakeholders. There were
individual farmers, farmer organizations, groups focused on organic agriculture,
consumer groups, scientists, agriculture experts and students, NGOs,
environmentalists, veterinary doctors as well as representatives of the company,
Mahyco (Maharashtra Hybrid Seed Company), which has proposed the introduction of
the Bt seeds. Politicians, groups affiliated to different political parties and
representatives of the State Governments also actively participated in these
discussions. It was obvious that not everyone was used to such discussions. The
'culture' of dialogue was clearly different for each of these groups. At times the
Minister had to even remind scientists that “they should speak as scientists and not
as NGOs”. To some scientists it seemed like an unwarranted intrusion into the
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technicalities of their world. After all, they argued, this was a 'scientific' issue and
one should have a closed-door meeting with the concerned scientists and decide. For
others it was an economic and commercial issue. So it was “Let the farmer
decide”,or “ if someone does not want the Bt seeds they don't have to sow them.” To
yet others this was a consumer issue, “How can you introduce something where the
consumer does not have a choice and no way of knowing what he/she is eating?”

The consultations brought about much needed connections between Indian Science
and the larger society. Speaking at the 71st Session of the Indian Science Congress at
Ranchi in January 1984, Prime Minister Smt. Indira Gandhi had told the gathering,
“The concern of scientists should not remain confined to their own fields of
specialization or the projects in which they are directly involved. Coordination and
to work on an inter-disciplinary basis among scientists themselves with those
engaged in planning and production are essential. Scientists should take greater
interest in planning, which is, after all, the application of science and reason to
2
national problems.”
Nearly 6000 participants registered for the seven consultations and an estimated
2000 more attended or demonstrated outside the venues. More than 9000 written
submissions, some of them of book length, were presented to the Minister. Shri
Jairam Ramesh personally sat through and chaired the over 25 hours of heated
consultations. What emerged was a rich array of concerns, comments, insights and
opinions. Many of these can be further investigated to check their validity. While
some are based on research, many are observations or are based on related
experiences. They have, in this report, been formulated as propositions. A number of
research papers were also collected. From what was collected we have generated a
bibliography with over 450 entries.
The comments were not confined to Bt Brinjal but extended to the larger issue of
genetically modified (GM) crops and to the process of approval of GM products. The
process of removal of the brinjal from India's biodiversity list was also brought to the
notice of the authorities. We have therefore added a chapter based on the approval
process and comments received on this.
From the papers and scientific reports received, it prima facie seems that research
data is available on only a small number of the propositions. The consultations thus
do throw up a large research agenda.
There have been concerns on the issues of independence/dependency, loss of
biodiversity, implications on the environment and on health in different contexts.
The consultation has thrown up issues of the funding of science and the need for
more field-based locale-specific research. The process sets the agenda for science
rather, and therefore can be viewed as supplementing it.
On the other side, many scientists have spoken strongly in support of the technology,
being of the view that India cannot afford to ignore this technology. Some farmers
have seen this as a breakthrough and a way to improve their livelihoods. It is argued
that Bt technology needs to be further pursued (whether Bt Brinjal is introduced or
not) as part of India's research agenda for food security.
The proposed step is a major one in the 4000-year history of brinjals in India. In the
absence of a regulatory mechanism, it is an irreversible step and therefore needs to
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be taken with the utmost regard for every possible consequence. The consultations
have certainly revealed the passionate nature of public opinions on the subject and
this does need to be respected.
Democracy needs new tools and platforms in a rapidly changing technological
environment. Long gone are the days when people thought problems could be solved
based on the knowledge of a single discipline. Climate Change is only the most
recent and perhaps the most important sign of the unanticipated and unintentional
consequences of human intervention in the unique balance of natural systems. It was
not that Diclophenac Sodium, a drug used in veterinary medicine, was not
adequately studied for its impact on the target species. But all the same, it caused
the disappearance of over 90 per cent of vultures on our subcontinent. The problem
was that it had not occurred to the researchers on the drug to conduct such an
impact study. This is why it is so important to bring multiple perspectives to bear on
a problem and generate lists of propositions for study. The Bt Brinjal discussion has
answered precisely this need
While consultations are good for airing different perspectives, they cannot be used
as forums to gauge the strength of feelings or views in the larger community. Perhaps
mistaking the consultation for an opportunity for a show of strength on a particular
point of view,there were attempts by some to crowd the forum with “supporters”.
Shri Jairam Ramesh made it a point to explain the process of consultation. He
reminded people that the consultation was not a voting process and adding numbers
was not necessary to make a point.
Amartya Sen has well described what such a process can do. “If people are capable
of being reasonable in taking note of other people's points of view and in welcoming
information, which must be among the essential demands of open-minded public
dialogue, then the gap between the two approaches would tend to be not necessarily
momentous”3 He goes on to add, “By and large, all of us are capable of being
reasonable through being open minded about welcoming information and through
reflecting on arguments coming from different quarters, along with undertaking

4

interactive deliberations and debates on how the underlying issues should be seen.”
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While this may not have always been the spirit in which the discussions took place at
the Bt Brinjal National Consultations, it is one of the reasons consultations are
organized. The Minister did have to urge the participants to listen and to understand
alternative points of view rather than shout down opposing points of view or accuse
people of having ulterior motives.
At the consultations, an important principle that needs to be followed while taking
such decisions was highlighted. This was the precautionary principle which “states
that if an action or policy has suspected risk of causing harm to the public or to the
environment, in the absence of a scientific consensus that harm would not ensue,
the burden of proof falls on those who would advocate taking the action. Effectively,
this principle allows policy makers to make discretionary decisions in situations
where there is evidence of potential harm in the absence of complete scientific
proof. … The protections that mitigate suspected risks can be relaxed only if further
scientific findings emerge that more robustly support an alternative explanation.”5.
One of the primary foundations of the precautionary principle, and globally accepted
definitions, results from the work of the Rio Conference, or the 'Earth Summit' in
1992. Principle #15 of the Rio Declaration notes:
"In order to protect the environment, the precautionary approach shall be widely
applied by States according to their capabilities. Where there are threats of serious
or irreversible damage, lack of full scientific certainty shall not be used as a reason
6
for postponing cost-effective measures to prevent environmental degradation."
This is the critical issue before India. The process of consultations has truly been a
landmark as a process in democratic and transparent decision making. The Ministry
and, in particular, Shri Jairam Ramesh had to maintain enormous patience to truly
listen to the voices of different stakeholders. The media too has played its role and
made a much larger group aware and involved in the discussion. It is now for the
Government to take the right decision, but whatever the final decision, the
consultations have certainly enriched the process.

Kartikeya V. Sarabhai
Director
Centre for Environment Education (CEE)
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Introduction
Bt Brinjal, the first genetically modified food crop, has generated much
debate in India. The Ministry of Environment and Forests (MoEF) received strong
views both in favour of and against the commercialization of Bt Brinjal in India from
various stakeholders. In response, the Ministry decided to hold nationwide public
consultations with various stakeholders before taking a final decision. The main
objective of the consultations was to arrive at a carefully considered evaluation in
the public and national interest. The Centre for Environment Education (CEE), an
autonomous organization engaged in Environment and Sustainability Education, was
entrusted with the task of organizing and facilitating these consultations. Seven
consultations were held in seven cities between 13th January and 6th February 2010.

Selection of Locations
Seven cities were selected by the MoEF for holding the consultations. Once the
consultations started, several other states requested that similar consultations be
held there. Shri Jairam Ramesh clarified that these seven cities were selected only
to get a sample of the perspectives of different stakeholders.
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Kolkata and Bhubaneshwar were both located in states that are leading producers of
brinjals. Hyderabad and Bangalore are representative of centres of science and
research in agriculture and biotechnology. Nagpur and Ahmedabad are in states that
have extensive experience with Bt Cotton, the first GM crop commercialized in India.
Finally Chandigarh was included to represent a state which has been at the centre of
the green revolution.
The Consultations
No.

Location

Date

Time

Venues

1

Kolkata

13th Jan,2010 11:00 am-3:00 pm

Bose Institute

2

Bhubaneswar

16th Jan,2010 2:30 pm-6:00 pm

KIIT University Auditorium

3

Ahmedabad

19th Jan,2010 12:00 noon-3:00 pm Ahmedabad Management
Association

4

Nagpur

27th Jan,2010 11:30am-2:30pm

Indian Medical Association

5

Chandigarh

29th Jan,2010 1:00pm-4:00pm

Bar Council of Punjab and
Haryana

6

Hyderabad

31st Jan,2010 10:00 am 1:00 pm

Central Research Institute
for Dryland Agriculture
(CRIDA)

7

Bangalore

6th Feb,2010

Jnana Jyoti Auditorium,
Central College Campus

10:00 am 2:00 pm

Consultation Process
The consultations were structured as public
hearings, chaired by the Minister for Environment and
Forests, Shri Jairam Ramesh. The public consultations
provided a space for discussion and networking across
the board for multiple groups with a stake in Bt Brinjal.
The history of the locations opened each consultation to
the propositions and concerns specific to that area. The
consultations also allowed more regional-level
interaction towards a more holistic understanding of Bt
Brinjal. The consultations were open to all members of
the public.
A range of stakeholders' groups attended the
consultations. They included farmers, scientists,
agricultural experts, farmers' organizations, consumer
groups, citizens' forums, NGOs/CBOs, government
officials, media, seed suppliers, traders, doctors,
lawyers, etc. These diverse groups helped each
consultation gain a distinct sense of the local and
regional viewpoints on the issues of Bt Brinjal. By the
use of the local language and Hindi, CEE made sure that

Map of India showing brinjal
cultivation areas and Bt Brinjal
National Consultation locations

Solid shading indicates traditional brinjal
growing areas while light shading indicates
sparsely spread areas under brinjal cultivation.
Source: Series of Crop Specific Biology Documents,
Biology of Brinjal. Ministry of Environment and Forest
and Department of Biotechnology, Government of India
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each consultation had the widest possible participation. CEE attempted to ensure
that the consultations were conducted in as democratic, transparent, objective and
scientific a manner as possible.
Primer on Bt Brinjal: A team from CEE put together a layperson's primer on Bt
Brinjal. The primer attempts to provide information on the importance of brinjal in
India and some basic information on genetically modified crops and Bt Brinjal. The
primer also provides a brief commentary on the prospects and the concerns among
various stakeholders about the possible commercialization of Bt Brinjal. It is an
unbiased account of reported results of the studies conducted and concerns
expressed by multiple stakeholders. Importantly, it refers to the report of the Expert
Committee (EC-II) on Bt Brinjal. The primer seeks to acquaint the representative
stakeholders with the current situation in India. This information base proved
beneficial during the consultation process. As it was made available in 11 major
languages, namely, English, Hindi, Gujarati, Marathi, Kannada, Telegu, Oriya,
Bengali, Punjabi, Tamil, and Malayalam, the primer was used and appreciated by a
very wide audience. It was distributed to all who registered at each consultation.
Exhibit Panels: Five panels were developed, based on the primer, to start a
discussion on the salient features of the ongoing debate. The panels were translated
into the local languages. As these were regional consultations, at some locations, the
panels were translated into more than one local language. These panels are now
available in 10 languages
Planning of Multi-location Consultations: The secretariat for the consultations was
based at CEE's head office in Ahmedabad. CEE's regional and state offices
collaborated with the secretariat to organize the consultations. Translation and
printing of the primer and the exhibit panels was done in the concerned regions. The
logistics of each consultation was handled by the regional team.
Reaching out to Stakeholders: Unbiased stakeholder lists were prepared for each
consultation. The lists incorporated names of representatives of groups with
significantly divergent viewpoints, which included all prominent organizations,
institutions, political parties and groups who have been involved in research,
activism or commentary on Bt Brinjal. Invitations were dispatched by the local CEE
teams through email, post, fax and telephonic communication. Additionally, through
CEE networks several other groups were contacted, with requests that the details
and the invitation to the consultations be advanced to other people or groups.
A webpage was created on the CEE website www.ceeindia.org, making all the
information and reading materials on Bt Brinjal available to the public. An email ID
brinjal@ceeindia.org was made functional for all consultation-related
communication.
Media Coverage: Newspaper advertisements appeared in English and the local
language in leading newspapers in the state of each consultation. These appeared a
day prior to each consultation announcing the time and venue of the consultation.
Some CEE regional teams held press conferences prior to the consultation to
announce the event. The local language newspapers and the English dailies also
covered the consultations through articles and editorials on the process of
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consultation and the debate on Bt Brinjal.Several prime-time news channels covered
the discussions at each consultation, offering details of the consultations or panel
discussions. All of this provided considerable additional coverage to the
consultations.
Venue Arrangements: The venue was selected as one which was accessible,
appropriate to a public gathering of this nature and could accommodate the numbers
expected. Provisions were made to enable PowerPoint presentations. Banners in
English and the local language were displayed at prominent locations at the venues.
The timings of the consultations differed, however as each consultation although
scheduled for three hours, sometimes carried on for up to an hour longer. At each
consultation, stakeholders shouting slogans and protesting were seen outside the
auditoriums.
Appropriate security arrangements were made at the venues to maintain the law and
order situation. The local police stations were contacted and alerted but organizers
were careful to ensure that the security arrangements were not in any way
intimidating and did not inhibit public demonstrations. Groups were free to
demonstrate their opinions inside as well as outside the auditorium
Projections: At each location, a considerably larger
number of people attended than had been expected.
CEE ensured that alternative and additional
arrangements were made to accommodate these
stakeholders. These arrangements differed from
location to location. Typically stakeholders who came
after the main auditorium was full were accommodated
in an auxiliary room. This was connected to the main
consultations by way of a projection and sound system.
Thus even stakeholders not accommodated in the larger
auditorium were able to see and hear the entire
proceedings.
Registration: Attending participants were identified by
the interest groups they represented; each group was
distinguished by a colour-code. A large registration counter at each consultation was
meant for farmers; a second counter was for business people, traders, individuals,
representatives of industry and citizen groups: the third counter for people from
non-governmental organizations, activists, consumer group representatives and
farmer group representatives; the fourth counter was for scientists and experts; the
fifth counter was for researchers and students; and the sixth counter was for active
and retired government officials and members of public trusts. Each registered
participant was given a coloured sheet with a printed number. The colour of the
sheet was indicative of the interest group under which they had registered
themselves. This system of colour coding ensured that the Minister could address
propositions of representatives of different interests and the numbering ensured that
each stakeholder was registered under a unique number and was thus identifiable.
The registration desks were set up about three to four hours prior to the
consultation. The registration was open even after the consultation had begun and

10

this continued till the end of consultation. The Primer in English and local language
was distributed to the participants. The seating in the auditorium was also on a firstcome first-served basis with no prior reservations for anyone besides the Press.
Information Media: A PowerPoint presentation based on the information in the Bt
Brinjal primer was prepared. This presentation allowed those who are unable to read
or fully comprehend the primer to get a clearer idea of the discussions before the
launch of the open forum. The exhibit panels were displayed at every consultation at
prominent, informal locations outside the auditoriums. These were widely
appreciated by the participants as they were able to look through the panels before
the consultation began.
On-site Documentation: Wireless mikes were circulated during the consultation for
stakeholders to voice their comments. Video recording or audio-video recording was
done at every consultation. The wireless mikes were connected to the video
documentation thus documenting the raw footage of the entire consultation. A
photographer was also present, to capture specific moments before, during and after
each consultation. CEE rapporteurs also documented the proceedings. Additionally,
written comments from various stakeholders were collected. These have been
preserved as documentation of comments raised at the consultations.
Other Arrangements: Arrangements were made for tea and snacks or lunch for
participants at the consultations.
Consultation Proceedings: After a brief welcome address to the participants
gathered in the auditorium, the PowerPoint presentation on Bt Brinjal was made.
This was delivered in the local language at every location by a CEE staff member
prior to the commencement of the actual consultation. The Minister then addressed
the consultation explaining his rationale for arranging the consultations. The forum
was subsequently opened up for discussions. Using the colour coded number sheets,
the Minister addressed participants from the different stakeholder groups. CEE staff
ensured that translation was available for the Minister for comments made in a local
language and for stakeholders comments raised in English were translated into the
local language. Each consultation concluded with a brief address from the Minister.
Demonstrations: Groups who demonstrated their views for and against Bt Brinjal
were observed at every consultation. These demonstrators brought creative
placards, posters and banners, with slogans and artwork. CEE staff wherever possible
involved the leaders of such groups in the discussions at the consultations.
Subsequent to the consultation in the auditoriums, the Minister also interacted and
exchanged views with these groups.
Display of Brinjal varieties: A participant-led display of a diverse variety of Brinjals
was seen at some consultations. Brinjals were tagged with their local and scientific
names. Bouquets of brinjals and flowers were distributed by some groups.
Collection of Submissions: Submissions were collected at all locations including
registration counters and at the Minister's dais. These include letters addressed to
the Minister, published studies, research papers, books, informal notes and signed
handouts and opinion forms.
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Participant Profiles
Kolkata,13 January 2010

Bhubaneswar, 16 January 2010

31%
36%
14%
44%
17%
18%
13%

7%

Ahmedabad, 19 January 2010

62%

13%

18%
14%

1%

11%

Nagpur, 27 January 2010

49%

1%

2%

6%

12%

8%

3%

5%

Chandigarh, 29 January 2010
62%

8%

7%

Hyderabad, 31 January 2010
60%

18%
22%
8%

0% 2%

3% 1%

6%

7%

11%

Bangalore, 6 February 2010
Farmers/Farmer Organisations

48%

NGOs/Consumer Forum/Environmentalists
Scientists, Experts
Students, Researchers
Government Officials, Politicians/Elected
bodies/members

14%

22%
1% 3%

Individuals, Citizen Groups, Business,
Traders, Industries

12%
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Post Consultation
The proceedings of every consultation were compiled into regional reports.
This included the entire on-site documentation,the raw video and audio footage,
photographs and rapporteurs' report. Additionally the entire video documentation
was cross-checked to ensure that no proposition that was voiced went
undocumented. The media coverage of each consultation was also documented.
Comments and studies sent via email, post or by hand to regional offices and
to the central Secretariat have been compiled. The comments handed over by
participants during the consultations were collected at the various locations and
included in the report.
A literature review was conducted to locate the research relating to the
propositions. This has resulted in a bibliography which will add weight to the
comments raised and provide the Ministry and the public with references to readings
that will enable further deliberations in this area. All the submissions have been
referenced and are being submitted with this report.

Limitations
Every consultation drew far greater numbers than were initially expected by
the Ministry or CEE. This demanded that CEE reconsider its logistics and replan it
strategy for every location.
The protestors outside each consultation were often difficult to manage and
had to be very diplomatically handled. This was extremely complicated in some
locations, as at Hyderabad where it was noted that several chairs and some mikes
were broken by some irate participants at the consultation.
Some NGOs questioned the selection of locations for the consultations. There
was significant pressure on CEE to make an active attempt to include additional
states such as Kerala, Bihar, Tamil Nadu and Madhya Pradesh for the consultations. As
CEE was unable to meet these requests, there was some criticism.
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Last minute changes in the Minister's schedule (dates and times) at four out of
the seven consultations also had considerable impact on CEE planning and
expenditure schedules. Venues had to be rebooked and invitations had to be resent.
CEE also faced discontent and censure from participants who could not be contacted
in time.
Images from the National Consultations

Kolkata

Bhubaneswar

14

Ahmedabad

Nagpur

15

Chandigarh

Hyderabad

16

Bengaluru

Media
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Propositions and Concerns
Biodiversity and the Environment
+

1. Evolution in nature cannot be stopped. Issues of food security cannot be addressed
if Bt is disallowed. Organic farming is an excellent solution but it cannot be
practised in a country like India.

+

2. Bt has been cleared by scientists after extensive tests and people should
understand the technology and its benefits.

+

3. The impact of gene flow to wild relatives of cultivated brinjal (S.melongena) has
been considered. It has been reported that there is no natural crossing among
cultivated and wild species of brinjal including S. incanum and S. insanum (Rao,
1979). Under forced crossing situations, even if crossing was possible, the viability
and subsequent development of fertile seeds have not been successful. Hence the
perception about destruction of brinjal diversity in India due to introduction of Bt
Brinjal is unfounded in science. Solanum melongena is crossable only with S.
incanum, and that, too, under assisted conditions. The various species of Solanum
have co-existed for millennia with no loss of biodiversity inspite of S. melongena
being widely cultivated.

+ Argument in favour of Bt Brinjal
- Argument against Bt Brinjal/ Concern

18

+

4. The crossability studies have been repeated by IIVR, and it has been reported that
crossing was not possible with representative wild relatives except S. incanum
where limited crossing could be achieved through artificial pollination.

+

5. Post release of Bt Brinjal for commercial cultivation, there is no isolation distance
requirement.

-

6. The origin of cultivated brinjal is uncertain, with differing views put forward by
scientists. South America and Indo-China are thought to be the areas of origin.
India is considered a centre of diversity.
a. Genus Solanum is predominantly of Central and South American origin. The
question of the centre of origin of S. melongena is yet to be resolved
(Khan,1979). Evidence seems to indicate that it originated in Asia.
b. SouthWest Asia including Arabia, Indo-Burma region, Japan and China have been
suggested as probable places of origin
by different authors (Hooker, 1885;
Vavilov, 1951; Bailey, 1947; Watt, 1908).
It cannot be categorically concluded
that brinjal originated in India.
c. Karihaloo and Gottileb (1995) through
their study on allozyme variation in S.
melongena and similar wild and weedy
forms suggested that S. melongena
originated from an African species, S.
incanum. Migration of S. incanum, or its
derivative wild ancestor of S.
melongena, into South and Southeast
Asia would have taken place either by
humans through land routes or by sea
dispersal of fruits (D'Arcy and Pickett
1991; Lester and Hasan 1991).
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-

7. Brinjal is a crop with 2- 48% cross-pollination (refer All India Coordinated Vegetable
Improvement Project of ICAR). Bt Brinjal will pollute our vegetable germplasm.
Transgene cross-pollination is an irreversible risk, as evident from Bt cotton
experiences in Gujarat.

-

8. The brinjal belongs to the family Solanaceae the same as that of potato, chillies,
tomato and tobacco. The mutation of the transgene and horizontal gene transfer
may create long term and far reaching adverse consequences. Prof T.K. Bose,
former Vice Chancellor of Bidhan Chandra Agricultural University, and a veteran
agricultural scientist, warns that the release of Bt Brinjal would also likely result in
the contamination of the entire Solanaceae family of crops to which brinjal
belongs.

-

9. Bt toxin is killing beneficial or friendly insects as well. No systematic studies have
been conducted to protect the diversity of friendly insects.

-

10. Variability and adaptability are the most important traits of diversity in brinjal.
These would be lost due to gene pollution through cross-pollination in open fields.

-

11. Bt Brinjal requires to be further studied by a trans-disciplinary, independent and
impartial team of scientists keeping in mind the short-term and long-term
consequences in terms of genetic pollution linked to acute and chronic toxicity of
food chain.

-

12. India hosts at least two important global centres of exceptionally rich,
uncultivated, indigenous biodiversity the Western Ghats and North-eastern India
which are also at high risk from the new genetically tampered plant species.

-

13. Genetically tampered 'Terminator Seeds' or 'Suicide Seeds', originally developed by
the US Department of Agriculture and some seed MNCs, contain a 'Terminator Gene'
that prevents plants from producing fertile seeds. The intent of such engineered
sterility was to force farmers to buy new seeds every year, rather than save and
replant from their own harvest. But once the terminator seeds are released into a
region, the trait of seed sterility can pass to other non-genetically-engineered
crops and plants, making most or all of the seeds in the region sterile.

-

14. Following worldwide condemnation of the terminator seeds, the UN's Convention
on Biological Diversity (2000) recommended a de facto moratorium on their fieldtesting and commercial sale. This was re-affirmed in 2006. But now, there is a new
push by companies like Monsanto to overturn the moratorium and try to reintroduce terminator seeds, ironically under the guise of 'bio-safety'.

-

15. If this GM farming is approved it will destroy all the indigenous varieties that India
has.

-

16. The Bt may cause contamination of genetic diversity due to cross-pollination. Such
a technology should not be imposed, especially in haste, since it brings about
irreversible changes.

-

17. The functions of ecosystems would be hampered by possible cross-pollination of Bt
Brinjal with indigenous varieties.

-

18. GM crops have adversely affected honeybee populations in many countries
including India, USA, Australia, Germany by disrupting their communication
mechanisms which are critical for their food-finding and other life processes.
Reduction in the population of honeybees will harm floral diversity as they are the
main pollinating agents.

-

19. The number and types of non-target species studied by Mahyco are not adequate.

-

20. The spread of Bt genes into the wild relatives of cotton, brinjal etc through crosspollination will certainly seriously disrupt natural biological communities.

-

21. The brinjal is included under the genus Solanum which is one of the largest genera
with more than 1,500 described plant species. India, and specifically Orissa, has a
rich variety of brinjal species. So, there is absolutely no need for any new
methodologies to improve the vigour of the brinjal crop.

-

22. All pests are a creation of nature, with equal rights to feed and survive, and the
mere 5 10 % loss due to pest attack in no way hampers the production rate of
brinjal.

-

23. In addition to the pollen pathway, there are also other routes through which Bt
gene can contaminate. Once released, the transgene could never be traced or
controlled in case of a future negativity.

-

24. Small and marginal farmers have very small land holdings and cannot maintain
isolation distance to check transgene out-pollination.

-

25. The pollen flow and gene pollution studies have not been conducted scientifically.

-

26. Monoculture of Bt Brinjal will quite risky under epidemic and changing climate
conditions.
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-

27. Bt Brinjal will lead to homogeneity and monotonous similarity of the fruits.

-

28. It can have long term implications on human health, farming methods, native
varieties, adjoining non-Bt crop cultivations, environment, soil, ecology,
biodiversity and the web of life.

-

29. Soil pollution will also occur due to shoots and leaves falling on the ground.

-

30. To mitigate climate change people are turning to traditional agricultural practices
and organic faming while GM crops need more water and pesticides.

-

31. The un-sustainability issue linked with Bt crops should be considered.

-

32. The GM technology may appear lucrative, but would not help civilization and
protection of the environment in any way.

-

33. The cross-pollination studies do not take into account the possibility of
contamination by bees and other insects.

-

34. The fertility of the soil has been reduced and has practically disappeared after
cultivating Bt cotton for a few years.

-

35. Local traditional varieties have been developed by farmers over a long period of
time based on the climatic and edaphic conditions of the area. These varieties are
very important for combating the menace of climate change. The monoculture
introduced throughout the state of Gujarat will cause irreparable damage to the
ecosystems and the socio-economic conditions of the farmers.

-

36. Sustainable agriculture depends on a functional and supportive soil-food web,
which determines the fertility of the soil. The introduction of Bt toxin may badly
disturb this soil-food web due to the destruction of several types of useful microorganisms, in addition to its biochemical impacts.

-

37. We have a native variety of brinjal called 'Kantawala brinjal' in Saurashtra
(Gujarat), famous for its taste and life-promoting qualities. Such local species will
be threatened by the introduction of Bt Brinjal.

-

38. The introduction of Bt cotton has led to rapid depletion of nutrients and microorganisms from the soil. Minor pests are qualifying as major pests.

-

39. Countless varieties of brinjals are cultivated all over the nation at varied agroclimatic zones. Will the GM crop match up to the naturally available climate
resistance as in case of the indigenous brinjal varieties?

-

40. India is rich in brinjal diversity. Bt has transgressed into 40 local varieties of
cotton, thus eroding native diversity. Similar will be the case with Bt Brinjal.
Native diversity of Solanum species will be eroded.

-

41. In recent years the incidence of fruit and shoot borer has come down and there is
no need for Bt technology.

-

42. Trees are not growing in places where Bt cotton is grown. Also crops like pulses do
not grow well on those lands. Soil fertility is being reduced due to decomposition
of Bt leaves in soil. The toxic residue is said to remain in the soil for a year. Sheep
have been known to have died after grazing in cotton fields. Effects on soil fertility
should be studied from the point of view of direct, residual and cumulative
additions of Bt toxin to soils.

-

43. Studies have proved that it affected actinomycetes which break down soil to form
humus.

-

44. Bt trait is variable under different weather conditions. It will be unsustainable
under circumstances of climate change. Ours is a large country with several agroclimatic zones. Therefore, large numbers of trials should have been conducted on
farmers' fields in different parts of the country.

-

45. No environment impact assessment for Bt has been done in our country. It can be
introduced only after such clearance.

-

46. Bt cotton may have used less pesticides than non-Bt cotton but it requires far more
fertilizers, which has serious implications regarding soil pollution.

-

47. Horizontal DNA transfer from Bt cotton is suspected to have destroyed citrus and
teak plantations in Vidarbha, Maharashtra.

-

48. Bt strains can be detrimental to many scheduled wild species, especially avifauna,
and ungulates.

-

49. The complexity as well as inter-relatedness of species within ecosystems is such
that the prediction of impacts from human interventions can not be made with
certainty, nor can the time frame within which the impact will escalate be
predicted. The precautionary principle is, therefore, paramount in giving clearance
to any major or widespread intervention.

-

50. Bt toxin will hugely affect a large number of lepidopteran pollinators that provide
crucial eco-system services for the agro-ecosystems. It has already been affected
considerably due to chemical toxins. Bt toxin will aggravate the conditions.

-

51. With extreme fragmentation of land in West Bengal, and with a population density
of 990 persons per sq. km, where intensive cultivation of vegetables is often done
in plots even less than 900 sq m the major germplasm would be totally
contaminated by Bt crops within a period of 2 years if released for commercial
cultivation. Also, with such small holdings, it is impossible to keep a minimum
distance of 30 m to protect non-GM Brinjal varieties from contamination.

-

52. Brinjal is insect-pollinated, hence the distance travelled by pollen depends on how
far the pollinator carries it, which can never be confined to 30 m.
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-

53. GM Canola cultivation in Canada has resulted in no non-GM Canola remaining in the
entire country. The genes have contaminated the entire seed stock of the nation.

-

54. Local high-yielding varieties are there in India, like Pusa Kranti and Pusa Navkiran
developed by Indian Agricultural Research Institute. Then, why Bt Brinjal?

-

55. With over 50 more genetically modified (GM) crops reportedly in the pipeline in
India, we must exercise utmost caution. Once released, the damage, if any, can
never be undone.

-

56. We cultivate Bt cotton in Haveri District of Karnataka and have not experienced
any soil contamination. It has also given us financial independence.

-

57. Karnataka has 40 varieties of brinjal, and there is no need for any specific
technique to be invented.

-

58. A single Bt variety will push out all local nutritive land races.

-

59. Mattu Gulla is a special brinjal endemic to Udupi in Karnataka. Its skin is thin,
seeds are not bitter and, after cooking, the pieces retain their firmness and has a
special taste. Caution must be taken that
such local varieties are not wiped out
because of the introduction of GM seeds. It
should be registered under Geographical
Indication (GI) of Goods and Registration and
Protection Act 1999.

-

60. We have many important medicinal weeds
and crops in the Solanacae family. What will
happen if those get contaminated?

Pest Management
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+

61. The use of Bt cotton has resulted in a
decrease in the types and quantity of
pesticides, thus financially benefiting
farmers.

+

62. Chemical pesticides fail to prevent pest
caterpillars from entering brinjal fruits. Only the Bt technology is found to reduce
fruit damage effectively.

+

63. A survey of more than 3,063 farmers in Andhra Pradesh, Madhya Pradesh,
Maharashtra, Gujarat and Karnataka growing Bt and non-Bt cotton (ACNielsen ORGMARG, 2004) revealed that, due to control of bollworm, on an average, the Bt crop
showed an increase in yield by 29% and reduction in pesticide sprays by 60% as
compared to non-Bt cotton.

+

64. All traditionally available methodologies are inadequate for the control of pest
infestation in brinjal. In this context, Bt Brinjal will be a boon to farmers.

+

65. Much of the pesticides and insecticides applied have killed the natural competitors
of root and stem borer insects and thus have depleted the protection offered by
nature against pest attack on brinjal.

+

66. Pesticides do not degrade easily. This accumulation may have serious consequences
if left unchecked. It not only degrades the soil quality but may also contaminate
water bodies, associated organisms and the ecosystem as a whole. GE does not
create such problems.

+

67. The potential application of GM crops in developing countries is limited because of
a lack of knowledge about GM crops. The technology is not to be blamed.

+

68. Bt is a better alternative to conventional pesticides which pollute the
environment.

+

69. The criticism of Bt cotton and Bt Brinjal by farmers is baseless as they have often
used Bt spray as a pesticide.

+

70. Bt protein is highly degradable and it does not contaminate other crops easily.

+

71. Through conventional breeding there is the problem of finding the resistant variety
for fruit and shoot borer. There is nothing wrong in welcoming a new technology
like Bt in this situation. Benefit is more important than unfounded fears. Scientists
cannot go forward with obstacles like these.

+

72. Bt technique is scientific and good for environment as well. In the current situation
it is not possible to follow organic farming or Integrated Pest Management (IPM) to
increase the yields even though they are good practice.

+

73. The fact that farmers continue to use
insecticides in large quantities implies that
non-pesticide practices are not preferred by
majority of the farmers. GM crops can be
made resistant to powerful herbicides.

+

74. Sixty percent of the plant protection cost is
for controlling fruit and shoot borer.

+

75. Small and marginal farmers use 25-80 sprays
of pesticides in brinjal cultivation.

+

76. Larvae are often hidden in the fruit and do
not come in contact with the insecticides.
Also, the application of pesticides has to be
critically timed by farmers in such a way as to
kill the larvae before they bore into shoots
and fruits.

+

77. Bt Brinjal will reduce the pesticide usage in
cultivation by 80%.

+

78. Existing non-pesticide pest management practices are not sustainable at the field
level.

+

79. With Bt, the use of systemic and contact insecticides against FSB (25-80 in number)
will reduce by 70% ,and thus will also reduce insecticide residues significantly.

+

80. Reduction in insecticide sprays will improve soil quality over a period of time.

+

81. Mahyco studies involved recording observations of the most commonly observed
non-target pests. All the studies were based on protocols approved by experts in
respective areas of research.

+

82. During Mahyco research, observations on non-target pests were recorded at over 60
locations during 2004-2008, spread across different agro-climatic conditions, in
replicated trials and different sampling time points in an exhaustive manner.

-

83. New as well as currently minor pest species (like mealy bugs) will replace fruit
borer and fruit & shoot borer. This will create a need for a new technology.
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-

84. Non-chemical IPM and organic farming need minimum pesticides, create no pollution,
and offer more yield. Hence they, rather than GE technology, need to be promoted.

-

85. Bt cotton in India was more susceptible to leaf-curl virus and root-rot disease and
suffered greater damage during drought than traditional non-Bt cotton varieties.

-

86. At the late developmental stage of Bt cotton, its resistance to bollworm decreases
because Bt gene expression decreases.

-

87. GM increases resistance to diseases and herbicide.

-

88. Oriya farmers still practise organic farming at large. Chemical fertilizers and
pesticides are not used in large amounts in Orissa as compared to other states.
Therefore, there is absolutely no point in introducing Bt Brinjal to reduce the use
of pesticides.

-

89. Bt Brinjal is not needed when safer, affordable, sustainable and farmer-controlled
alternatives exist for pest management. Integrated Pest Management (IPM) and
Non-Pesticidal Management (NPM) work well for pest management in brinjal
cultivation.

-

90. We are talking of genetic modifications for controlling the attack of FSB (fruit and
shoot borer) only. The rest of the many insects are often more of a problem and
may even make the engineered crop more susceptible to sucking insects.

-

91. What if the targeted insect develops immunity in future? Is this the only solution to
control pests in India?

-

92. International experience shows that even after the introduction of genetically
engineered crops, the use of pesticides does not go down. Hence the introduction
of Bt Brinjal will not reduce the use of toxic pesticides, and the environment will
continue to be polluted.

-

93. We have bio-pesticides prepared by ICAR which are equally effective against pest
infestation. Then why use a genetically modified crop like Bt Brinjal?

-

94. A Canadian Government study showed that after just 4-5 years of commercial
growing, herbicide-resistant GM oilseed rape (canola) had cross-pollinated to
create invasive super weeds resistant to up to 3 different broad-spectrum
herbicides. Similarly, a recent analysis of data from the US Department of
Agriculture (USDA) reveal that the cultivation of GM corn, soybeans and cotton has
increased the overall use of toxic herbicides by 318 million pounds in the U.S. over
13 years from 1996 to 2008 because of the emergence of herbicide-resistant super
weeds infesting millions of acres. About 46% of this increase occurred over the last
2 years, 2007 and 2008, for which data were available. In our Indian agro-climatic
conditions, such problems are expected to manifest much faster.

-

95. Brinjal is one of the highest produced and consumed vegetables in India, and there
is no current shortage. There are various traditional holistic methods of protecting
brinjals against pests that have been practised for hundreds of years.

-

96. In Karnataka, the horticulture department has ranked brinjal 14th in pesticide
consumption and it is not the main guzzler of toxic chemicals. Hence the need for
Bt technology in brinjal is in question.

-

97. There is no point in replacing one toxic, unsustainable technology with another,
that too with a technology that may have irreversibly harmful consequences.

-

98. The superiority of Bt technology over other methods has not been clearly
established.

-

99. Bt Brinjal, once released, cannot ever be recalled, nor can the ecological chain
reactions it unleashes be stopped.

- 100. If the Bt gene is to be used, its use must be selective - only where it will have a
clear advantage over other approaches. Currently, almost 40 % of Indian transgenic
research is based on the Bt gene. Overuse of the Bt gene and the planting of Bt
crops in all crop seasons will ensure faster build up of resistance in the pest and
collapse of the Bt strategy of pest control.
- 101. The biology of the target pest and its susceptibility to a range of insecticidal
proteins (non-Bt as well as Bt sources) both parts of its critical evaluation are not
understood well.
- 102. Even though Bt has proved effective for cotton, introducing Bt for a less economic
crop like brinjal is debatable. It is required for other major crops like rice and
wheat.
- 103. Development of resistance is a fact of evolution and this is definitely going to
happen in Bt over time.
- 104. Bt is being promoted as alternative to pesticide-based pest control. But there are
several non-chemical alternatives available for this. Bt controls only fruit and shoot
borer but there are other pests like whitefly and the infestation will increase in the
absence of the fruit and shoot borer. Again, one has to depend on pesticides for
controlling this phenomenon. This will increase the cost when the seed cost itself
is high.
- 105. In changing climatic conditions one cannot predict what might happen in pest
ecology.
- 106. No yield differences are observed between organic and chemical methods. These
alternatives should be evaluated and promoted by scientific institutes instead of
bringing in Bt.
- 107. Perceived benefits should be checked with IPM. The technology per se is not
sustainable and bio-magnification in life forms will happen over time.
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- 108. Due to Bt cotton Heliothis left and pink boll worm took over and they are inserting
another gene. This story will continue further until several genes are introduced.
- 109. GMO-based agriculture needs fifty times as much energy as organic farming.
- 110. Pests / insects are major problems for our agriculture. We have been using various
expensive pesticides for many years now but we have learned over a period of time
that all pests should not be killed but managed or controlled. If farmers adopt
such practices then there is no need to accept Bt Brinjal.
- 111. At Nanded, Maharashtra, in case of white flies, 25% Bt crop had high incidence,
which was 3 % higher than non-Bt cotton. In case of mites and aphids, 22.5% and
28.4% Bt cotton had high incidence, respectively while the incidence on non-Bt
cotton was 16.6% and 19.7%, respectively. Thus, though Bt cotton has reduced
infestation of boll worm, other pests are replacing it now.
- 112. At Nanded, Maharashtra, an average 1.24 insecticide spray per acre is applied for
controlling boll worm on Bt cotton plants for every spray for non-Bt varieties.
- 113. The weight of a Bt cotton boll is less than non-Bt varieties.
- 114. FSB resistant natural Indian varieties already exist. Government should initiate
research programmes for their improvement and propagation.
- 115. Bt cotton has altogether failed as a crop. The essential inputs in terms of fertilizers
and pesticides have been significantly more than in case of non-GM cotton.
- 116. Official data from major producer countries US, Argentina and Brazil confirm that
pesticide (both insecticides and herbicides) use increases with GM crops, including
the use of toxic chemicals banned in some European countries.
- 117. Fruit and shoot borer is a minor problem in brinjal cultivation in West Bengal. The
major constraints in the state are serious infestations of bacterial wilt caused by
Pseudomonas solanacearum and 'little leaf disease' caused by phytoplasma.
- 118. Is there any comparative study of Non Pesticidal Management, indigenous variety
and organic farming including mixed cropping?
- 119. Controlling pests with single toxic molecules either produced in factory or plant
cell is an unscientific way of managing pests. Pests should be managed, not killed.
-

120. According to studies under National Agriculture Technology Project (NATP) by ICAR, 1.
mixture of tobacco, water and soap and 2. use of Kochila (Strichnos nuxvomica)-mixed
cow dung compost are very effective chemicalfree options to control FSB. Such options need
more research and commercial use.

- 121. Bt Brinjal conflicts with India's Environment
Protection Act notification.

Economy and Livelihoods
+ 122. Inadequate knowledge among the farmers as
to the cultivation of Bt cotton results in loss;
the technology itself does not have problems
as such.
+ 123. Unlike other hybrid varieties, Bt Brinjal seeds
can be reused, which will save the cost of
purchasing fresh seeds.
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+ 124. If Bt Brinjal helps in getting higher profits, it
should be allowed.
+ 125. If Bt Brinjal is raising the crop output, income
and profit then some farmers have no
problem in cultivating it.
+ 126. The United Nations Millennium Development
Goals support the need and use of
biotechnology for the advancement of food
security.
+ 127. The World Health Organization upholds the
importance of biotechnology in food crops.
+ 128. I find a great change in the standard of living
of the rural agriculturists. Their children now
attend schools and universities and they are
living in moderately good buildings and riding motor cycles. The time has arrived
when agriculture grew into industry because of the growing use of mechanical
technology and biotechnology.
+ 129. Bt Brinjal's high yield would spell greater economic stability and mitigate the
financial problems of farmers that are caused by poor yield due to traditional
cultivation.
+ 130. Isolation distance in brinjal or other crops is required for seed production
purposes, and farmers are used to maintaining such stipulated distances when they
are undertaking such activity. Therefore, it is not correct to say that farmers
cannot maintain isolation distance required in case of Bt Brinjal cultivation.
+ 131. Cultivation of Bt Brinjal will reduce insecticide use against FSB by 70% and so the
pesticide costs for the farmer will be significantly reduced. The cost of seed to the
farmer is less than 3% of the cultivation costs of Bt Brinjal and hence the question
of substantial increase in input costs does not arise.
+ 132. Tamil Nadu Agriculture University (TNAU) and University of Agricultural Sciences,
Dharwad are fully geared to multiply commercial seeds of Bt Brinjal for distribution
to farmers soon after the grant of approval for commercial production of FSBR
resistant seeds by the Regulatory Authority. They would commence the seed
production activity on their own land, and both the universities have a very strong
capacity to multiply and distribute seeds to resource-constrained farmers. Thus,
fears of monopoly of a multinational company over seeds are unfounded.
+ 133. Although on a national scale while Punjab & Haryana may not be high in brinjal
production, farmers located close to the highways like GT Road have sizeable
brinjal plantations, and their produce easily reaches the markets of Delhi, and
even as far as Kashmir. Such farmers will favour Bt Brinjal if it promises higher
yields and brings them more income.
+ 134. The farmers are also getting commercially-minded nowadays, and want to produce
for profit. If new technologies promise higher profits, the farmers have a right to
choose. If they do not find the technology feasible they will reject it, and the
companies will be forced to shut shop. Thus, the government should not shy away
from introducing Bt Brinjal.
+ 135. At present, the percentage of organic brinjal growers/exporters is negligible in the
total production of brinjal in the country.
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+ 136. The pricing of the seeds will be based on a cost-recovery model, making it
affordable for all farmers, whether the seed comes from the private sector or the
public sector.
+ 137. Because of Bt technology, cotton yield has increased from 120 kg of lint per acre in
2000s to more than 200 kg per acre now.
+ 138. We have been able to economically benefit considerably from Bt cotton; my
children now study in good schools.
+ 139. Bt Brinjal can be further made use of by farmers, because non-Bt can only be
cultivated in the monsoon while Bt Brinjal can be cultivated at any time with less
water.
+ 140. Cotton production in Gujarat has increased since the introduction of Bt Cotton
from 25-30 lakh to now over100 lakh bales.
+ 141. Organic farming will never feed the country or ensure food security. The only
alternative when pesticides fail to improve yield, is GM crops.
+ 142. Bt Brinjal was developed to ensure profitability for small and marginal farmers.
+ 143. India was the fifth or sixth ranking nation in the world in cotton production and
now it is second. This is because of Bt cotton.
+ 144. The marketable fruit yield is more than 95% and significantly reduces the need for
pesticides in case of Bt Brinjal.
- 145. A monopoly of multinational companies in seed production and sale of the seeds is
not in the economic and political interest of India.
- 146. Seeds with a herbicide-tolerant trait should not be permitted in India as it will
displace agricultural labour and destroy valuable plants used as food, fodder and
medicines.
- 147. Production of Bt cotton decreases over subsequent years. Hence it is not profitable
for farmers in the long run.
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- 148. Bt Brinjal production in excess of demand will reduce its price in the market and,
thus, profit margins for the farmers will shrink.
- 149. Bt cotton seeds have dominated markets due to manipulative systems, and farmers
as consumers are forced to purchase it due to difficulties in purchasing non-Bt
varieties.
- 150. Farmers in Maharashtra and Andhra Pradesh have committed suicide due to losses
occurring from Bt cotton crop failure and heavy investment farming.
- 151. Compensation packages for farmers in case of Bt cotton production being lower
than estimated need to be worked out and implemented.
- 152. Farming of GM crops is contaminating the soil. Thus, organic farmers are incurring
financial losses because of denial of accreditation by certifying agencies.
- 153. India should be self-reliant in developing new technologies, which will help avoid
drain in profits, and technologies will be based upon locale-specific issues.
- 154. Soil contamination from Bt cotton has affected small and marginal farmers the
most.
- 155. Farmers will need to buy Bt Brinjal seeds every year if seed quality is not good.
Small farmers cannot afford this.
- 156. GE is not an answer to food security; better storage, distribution, pricing and
marketing strategies will eliminate the need for the risky GE technologies.
- 157. Traditional seeds make farmers self-reliant in terms of storage and re-use, Bt
technology will make them dependent on market forces.
- 158. Bt technology has helped only large (1-2%) land owners, not small land owners (7080%). So, it requires reconsideration.
- 159. Tribal, poor and marginalised people depend on forests and natural areas for food.
GM crops will destroy the natural gene pool and thus threaten these sections of the
society in the long run.
- 160. GE does not increase the production of a crop. In developing countries like Mexico,
Vietnam, Thailand and Egypt there has not been substantial increase in yield.
Production of Bt cotton at Hainan, Southern China has never increased compared
to northern China.
- 161. Bt products are economically not viable.
- 162. Brinjal is already produced in huge amounts all over the state of West Bengal, so
much so that the surplus goes to cattle feed. So what is the need for Bt Brinjal?
- 163. Poor farmers will get even poorer if forced to consume Bt Brinjal and face health
hazards as a consequence. They are afraid of running to doctors and spending their
limited income on unnecessary health problems which may result from the
consumption of Bt Brinjal.
- 164. High brinjal production will lower prices and farmers may not recover even the
production cost. There are several instances of farmers dumping onions and
suffering heavy losses.
-

165. In case of Bt cotton, the production costs are very high and unaffordable for the small
and marginal farmers. The same situation will occur in the case of Bt Brinjal, too.

- 166. Farmers will have to pay high prices for Bt Brinjal seeds, and the burden will be
passed on to consumers.
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- 167. There are chances that the pests build resistance to the Bt toxin. Will this not
make our agriculture, and thereby the farmers, more and more dependent?
- 168. Almost 80% of India's farmers still follow the traditional system of saving, sharing
and exchanging/bartering seeds, and hence do not buy them. It is important to
maintain sovereignty of these farmers and their traditional methods.
- 169. No cotton seeds apart from Bt are now sold in Amaravati, Maharashtra; the local
farmers there (as also in Andhra Pradesh) have no choice but to buy Bt.
- 170. The Chairperson of India's Agricultural Scientists Recruitment Board projected that
even a 6% expansion in GM crop area would lead to a doubling of chemical
fertilizer consumption. Already, India's annual fertilizer subsidy bill stands at a
whopping Rs 1.2 lakh crore, a recurrent and mounting expenditure. So, the use of
GM crops will be a financial disaster for India.
- 171. GM crops are strictly prohibited in organic farming anywhere in the world, as
pointed out by the International Federation of Organic Agriculture Movements
(IFOAM). Presence of GM in any crop immediately debars it from organic
certification, with serious consequences for organic exports, a “sunrise sector of
the global economy.”
- 172. After four years of study and deliberations by an international panel of over 400
agricultural scientists from 60 countries, the final report of the 'International
Assessment of Agricultural Science and Technology for Development' (IAASTD) was
released in April 2008. It recommended that small-scale farmers and agroecological methods are the way forward, with indigenous knowledge playing an
important role. It pointedly noted that GM crops are not the answer to hunger,
poverty or climate change.
- 173. Crops like rice, especially basmati rice, soybean, tea, spices etc in which India has
trading interests must not be genetically engineered since that will result in lost
export markets.
- 174. The programme to genetically engineer medicinal plants must be stopped. These
will be unacceptable in the international market. It is highly likely that rearranging
of the genetic material could result in changes in the constitution and profile of
plant metabolites that confer the healing properties.
- 175. Organic farmers should receive as much support from the state as investment in
biotechnology, as only the subsidies make these types of seeds economically viable.
- 176. Bt cotton has caused a considerable increase in the use of child labour in Gujarat.
- 177. The girl child is sent to work in the Bt cotton fields instead of to school.
- 178. Are we certain that any increase in brinjal production by Bt Brinjal cultivation will
ensure an increase in our exports? Experience shows that several nations will not
accept Bt foods.
- 179. GM crops have been banned in many nations as it has been observed that the
condition of labour in these areas is extremely bad. The long term impacts on daily
labour has been considerable.
- 180. Due to the fact that the seeds are considerably expensive, it has been found that
the daily labourers are paid less or made to work harder than before to
compensate for the increased costs.
- 181. No actual study has been done in India to evaluate the conditions of workers
engaged in Bt cotton cultivation, but the suicide rate among Bt cotton farmers is
well documented.
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- 182. The cost recovery model for seed pricing suggested by Mahyco has not been
explained.
- 183. Even though the company (Mahyco) has suggested that the Bt cotton seeds can be
re-used it has been noted that the production in the second generation reduces
considerably, making this an unviable and pointless suggestion.
- 184. Seed prices of GM crops have seen massive increases. There could be sudden and
direct impacts on farmers who begin to cultivate this variety if the price rise were
to occur in India.
- 185. No suicides have been noted among organic farmers. As traditional farming has
already become very high-input cost-farming. The high cost Bt Brinjal seeds will
make it additionally so.
- 186. With an increase in the supply of brinjal through the introduction of Bt Brinjal,
there is no guarantee of an increase in effective demand for it in the domestic
markets.
- 187. The tribal belts of Gujarat have developed and progressed solely on Bt cotton.
- 188. Any increase in the production of Bt Brinjal does little to challenge the issues of
food security in this country.
- 189. Any increase in the production of cotton in Gujarat is because of the farmers
having developed local, improved varieties and not because of Bt cotton.
- 190. Farmers need support in terms of electricity, land rights, irrigation etc. Bt Brinjal
will not solve any of these problems.
- 191. I have a larger debt than my father's: I grow Bt cotton and if I was economically
doing well this would not be the case.
- 192. Small and marginal farmers will be forced to abandon agriculture and join the
ranks of agriculture labourers and subsequently live in urban slums.
- 193. Organic farming prohibits the use of any genetically modified inputs. With the
advent of GM crops, the problems of contamination have increased tremendously.
There is a risk of losing out potential export market worth Rs. 1,00,000 crore for
fruits and vegetables.
- 194. The introduction of Bt Brinjal would raise suspicion in the international community
regarding other vegetables too (due to horizontal gene transfer within the family)
and would adversely affect our exports.
- 195. The gene revolution may reduce farmers' control over their own seeds.
- 196. The Bt seeds will be very expensive. Also, they can be used only once, which
further raises the cost of cultivating Bt Brinjal.
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- 197. In India, 85% are marginal farmers. They
require small or low cost technology. Bt or
GMO technology is not affordable for them.
- 198. The crop lost by the two pests is only 20%,
and the economic loss is 10%. If this
technology fails to stop pest attacks, the
farmers will have to bear additional economic
loss.
- 199. If Bt is so controversial and expensive then
what is the need for it, especially when the
developed countries have already rejected Bt
crops such as maize and cotton?
- 200. If there is enough profit then farmers will
cultivate Bt Brinjal. Otherwise not.
- 201. Bt is stress-intolerant. Hence, farmers may suffer huge economic loss due to
failures of crop in case of droughts or floods.
- 202. The GM crop will destroy the livelihood of several marginal and landless labours.
- 203. Many consumers might not prefer eating Bt Brinjal, hence the marginal farmers
who cultivate Bt Brinjal might incur huge financial losses.
- 204. There would be problem of seed security and it would lead to dependence on MNCs
for seeds.
- 205. The herbicide-tolerance trait must not be permitted in India as it will displace
agriculture labour, especially women, who earn wages from weeding and other
farm activities.
- 206. Application of herbicides will destroy the surrounding biodiversity which is used by
the rural poor as supplementary food, fodder and medicinal plants. It will also
make it impossible to practise mixed farming.
- 207. Exhaustive socio-economic studies are necessary to assess the impact of transgenic
crops on traditional agricultural systems and indigenous crops.
- 208. Bt cotton fails like any other crop will if the monsoon fails. However, if water is
ensured the crop has been seen to be profitable.
- 209. There is no study that is able to directly co-relate farmer suicides and Bt cotton
production.
- 210. At present, 30% of seed production business in India is in the hands of multinational
companies, and further increase is not good.
- 211. GM crops require irrigated land and are not suitable for dryland farming. Most
farmers have gone bankrupt because of Bt cotton farming in Vidarbha of
Maharashtra.
- 212. The seed cost of open pollinated varieties ranges from Rs. 1500 to Rs. 2000 a kg
whereas the cost of Bt seeds ranges from Rs. 5000 Rs. 8000 per kg. Moreover, an
efficient farmer keeps the seeds for years together and hence that is part of
sustainable agricultural practices.
- 213. The productivity and production of Bt Brinjal and the earnings of farmers may
increase in the short run, but positively not in the long run. On the other hand, the
cost of cultivation will increase greatly after a few years.
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- 214. Organic farming, if holistically adopted, can revitalize society, enhance the
environment and safeguard future generations.
- 215. Cuban Organic Farming Association showed that organic agriculture is a key to both
food security and environmental sustainability.
- 216. West Bengal is already surplus in brinjal production and in another decade the
surplus would be around 58%.
- 217. A vast majority of GM crops are not grown by or destined for the world's poor. They
are used for animal feed, bio-fuels, or highly processed food products in rich
countries.
- 218. Most commercial GM crops are grown by large farmers in a handful of countries
with industrialized, export-oriented agricultural sectors.
- 219. It is widely accepted that GM crops do not necessarily yield more as they have no
specific genes for high intrinsic yield; and in some cases they yield less than
conventional crops.
- 220. The technology may cause undesirable degeneration and low quality product may
be obtained.
- 221. It is worth noting that almost all farmer suicides have taken place in belts where Bt
cotton has unleashed a chain reaction of pesticides, seed monopolies and debt. No
pesticide dealer or GM seed dealer is ever reported to have committed suicide.
This is a pointer to the reality.
- 222. Punjab farmers grow food for the whole nation. But in the last 40 years they have
got only debt and suicides as rewards, thanks to the imposition of pesticides and
foreign seeds. Now Bt cotton and Bt Brinjal are going to push them further into the
same cycle of debt.
- 223. Sustainable development is the model of development that favours local people
and community needs. Propagating GM seeds is against local people and it favours
big multinationals for reasons that include intellectual property issues.
- 224. Additional burden of chronic diseases related to GMOs essentially will translate
into economic burden due to increased cost of treatment and loss of productivity
related to person-days lost on account of illnesses.
- 225. If consumers do not buy Bt Brinjal then farmers may suffer losses.
- 226. The production of Bt varieties
will be 300-600
quintals/hectare. Our
average indigenous brinjal
gives us 600-700
quintals/hectare. A fully
organic field can give up to
1000 quintals/hectare.
- 227. In sustainable agricultural
practice, we grow beans,
coriander, marigold etc. with
brinjal, which gives us extra
income.
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Consumer Concerns
+ 228. Organic farming cannot sustain the rate of production and would ultimately lead to
unchecked price rise, which will hamper our economic status for sure.
+ 229. Bacteria are microscopic and they need not necessarily enter the food chain only
through Bt Brinjal as they can enter it otherwise also. The manifested symptoms
thus cannot be necessarily accounted for by Bt toxin in brinjal.
- 230. Bt Brinjal will dominate the market and reduce availability of traditional varieties
to consumers.
- 231. Bt Brinjal should be marked for differentiation through labelling so that consumers
have a choice.
- 232. Bt cotton has increased production but cotton prices have not come down. On the
other hand the costs are increasing. If a similar fate meets Bt Brinjal, consumers
will not benefit from it.
- 233. Brinjal is not a costly vegetable (Rs. 8 to Rs. 24 per kg, depending on seasons and
places). Thus it is not an important crop that needs genetic manipulation.
- 234. Many districts (Kandhamal in Orissa in particular) cultivate brinjals that are known
throughout the state for their excellent taste and nutritive value - no artificially
engineered brinjal can match up to its vigour.
- 235. If Bt Brinjal is approved, consumer choice will be violated forever, as they will
have no way of knowing whether the brinjal they are consuming is GM or not. This
will be a violation of the right to know, right to safe food and right to informed
choice with regard to food.
- 236. GM seeds contain genes of animals and insects and this is totally unacceptable in
the context of the Indian ethos.
- 237. If Bt Brinjal infiltrates the market, significant sections of people, conscious of its
hazards, may be forced to stop eating brinjals altogether. They would thus be
deprived of a cheap and excellent source of vitamins, minerals and amide proteins.
- 238. It is significant that brinjal is one of the most affordable vegetables abundantly
available all over India, second only to the potato in the total quantity grown and
consumed. Why should we take chances with its availability to poor citizens?
- 239. With GM pushing up production costs, mal-distribution of income and hunger are
sure to rise among the poorest sections, apart from malnourishment and
cumulative toxemia.
- 240. Bt Brinjal, involving a gene insert from another organism, cannot be accepted as a
pure vegetarian food.
- 241. Consumers should have the right to select non-GM.
- 242. GMOs were opposed by many European countries and Japan. Then, why is India
opting for it? This violates consumers' right to safe food.
- 243. Will Bt Brinjal be tasty, nutritious and healthy?
- 244. Consumer's right to choice for non-Bt Brinjal has to be asserted by proper labelling
of the product, which is not properly regulated in India.
- 245. A monoculture that could result from Bt Brinjal will completely destroy the local
cuisines made from specific varieties of brinjal.

35

- 246. Bt cotton has gradually monopolized the market. So, even if one were to choose to
buy non-Bt seeds, they are considerably difficult to find.
- 247. If this crop gets commercialized, we as independent consumers trying to make an
educated choice need separate shops for Bt and non Bt Brinjal. Will the
government be prepared to provide the same?
- 248. As a citizen, I demand that I get food Bt free and pesticide free.
- 249. The introduction of Bt gene has reduced photosynthetic capacity of the plants by
20%. Hence, calorific value has been reduced by 50%.
- 250. A number of GM crops currently exist in the food chain such as maize, soyabean,
potato, canola, papaya, cotton, to name some. Also, there is no labeling required
once the product has been deregulated.
- 251. The issue of the Bt gene having an effect on the medicinal properties of other
Solanum species is erroneous and unscientific.
- 252. The taste of brinjal is gradually decreasing due to pesticide use. Bt might help to
address this.
- 253. The simple reason for saying no is that it introduces toxins into my system, and I do
not want it even if it does not harm me.
- 254. Health impact assessment has not been done properly. When GM foods were
introduced in USA there was an increase in allergic problems by up to 70%. As an
Indian I have the right to choose between Bt and non-Bt. Non-labeling will obstruct
our fundamental right to choose.
- 255. Toxic food is not food security.
- 256. The natural taste and flavour of brinjal will be lost.
- 257. Commercialisation of Bt Brinjal and its use could impact the life-span of
consumers.
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- 258. How will Government put into practice the concept of labeling in case of a product
like brinjal? If the consumer does not know what he/she is buying and eating, it is
an infringement of the individual's right to information and right to informed
choices.
- 259. Bt Brinjal is just a test, the beginning of an invasion of our food platters with GM
crops, and an invasion of our consumer rights, the long-term impacts of which none
of us realizes.
- 260. We the Jains will consider all GM foods as non-vegetarian because of the presence
of bacterial gene, and we demand strict labeling of such food items.
- 261. Bt cotton had increased production but still the prices have not come down. This
may happen again with Bt Brinjal.
- 262. According to the Consumer Protection Act 1986, a consumer has the right to know
what he is paying for. This would be violated as Bt Brinjal is indistinguishable from
the natural brinjal without laboratory testing.
- 263. While biotech industry insists on the Principle of Substantial Equivalence and thus
Generally Regarded As Safe (GRAS) concept for GM foods a consumer cannot avoid
Bt Brinjal unless he avoids brinjal altogether, and this violates his right to eat
brinjal
- 264. To a consumer's mind the scientists who aggressively promote GM technology and
GM products are suspect, especially when they trivialize doubts and refuse to
engage in point-to-point discussion. The fact that in many universities, multinational seed corporations are funding research adds to these doubts.
- 265. When we note that Monsanto, Archer-Daniels-Midland and WalMart have official
status on KIA (Indo-US Knowledge Initiative in Agriculture) Board, it leads one to
wonder if there is external influence on India's agriculture and food policies.

Human Health and Bio-safety
+ 266. Rigorous biosafety tests have been done as required by the Indian regulatory
system. This includes acute toxicity tests in laboratory rats, sub-chronic oral
toxicity studies, allergenicity studies on rats and rabbits and feeding studies in
fish, chicken, goats, and milking cows.
+ 267. In nature also, cross pollination of crops produce natural aberrations which will
survive or die based on the survival of the fittest. In GM crops, as back- crossing is
adopted, they get stabilized in a year. We have accepted wild races which are
domesticated. In Ayurvedic medicines without even knowing the medicine what it
is - people take medicines. Bacteria do not have positive or negative effects and
therefore it becomes immaterial whether the brinjal eaten is Bt or non-Bt. Western
foods like pizza ad burgers are being relished by Indians which are also harmful.
+ 268. Bt Brinjal carrying Cry1Ac protein shall not lead to health problems in any other
organism because of high specificity. Voluminous literature is available on this.
More powerful evidence is that in USA people are eating GM crops for the past 13
years and no adverse effects have been observed. Regulatory bodies and policies
are in place in India. If they made all transactions in a transparent way, the
apprehensions can be allayed. There should be initiation for large-scale trials
comparing with all alternatives for FSB control practices. This should be done with
public participation so that public awareness will increase. Non-pesticide control
should also be checked vis-a-vis Bt Brinjal.
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+ 269. The cattle deaths are due to high concentration of nitrates and pesticide residues
but not Bt. Bt protein content was 5 micrograms which is within tolerance limits.
However more trials are required to ascertain this.
+ 270. Organic farming also sprays Bt bacteria and even after thorough washing, the bacteria
enter through food into our system. If that is safe for us, Bt Brinjal is also safe.
+ 271. The Bt gene breaks down during digestion into common amino acids, which are
part of the normal diet and are neither toxic nor allergic.
+ 272. About 11 lakh tonnes of Bt Cotton oil is consumed annually by people, directly or
through vanaspati. Mahyco claims, "As the Bt gene present in cotton is identical to
that used in brinjal, there is a strong precedence for safety of the gene itself."
- 273. Transgene may enter human gut bacteria over the long term. The foreign gene and
the protein they create will be harmful for us.
+ 274. In India, the vast majority of brinjal is consumed in the cooked form. Different
cooking methods include deep frying, shallow frying, roasting and boiling. Apart
from the fact that Cry1Ac is rapidly digested in gastric fluid, studies with Bt
Brinjal showed that the Cry1Ac protein is not detectable within 1 minute of
cooking by any of the various methods.
+ 275. Bt Brinjal is not the first GM crop entering the food chain. Bt Cotton-seed oil and
cotton-seed cake are used in significant volumes and are already in the food chain
since 2002.
+ 276. The Cry1Ac protein used in Mahyco studies is identical to the in plant Cry1Ac
protein in Bt Brinjal. This has been established by scientific experiments as
required by the regulatory authority
+ 277. Cry1Ac protein, expressed in Bt Brinjal, has been proven safe by various studies all
across the world.
+ 278. Cry1Ac has a record of safe use of over 40 years worldwide, and is non-allergenic
from the standpoint of stability, susceptibility to gastric fluid, sequence analysis etc.
+ 279. The pesticide decontamination procedures, particularly washing, will not remove
pesticide residues from the fruit surface whereas cooking degrades the Cry 1Ac
protein.
+ 280. During Mahyco studies, mammalian models were used for biosafety studies as
humans cannot be used for these studies directly. Study protocols were reviewed
and approved by experts in respective fields working under regulatory authorities.
All studies were carried out at independent testing agencies based on the expertise
required for the conduct of
such tests.
+ 281. The Cry1Ac protein inserted
into Bt Brinjal event EE-1 has
been extensively studied for its
safety. It has been well
established that the Cry1Ac
protein cannot cause any toxic
effect in mammals because of
lack of highly specific receptors
and alkaline environment in the
gut of mammals.
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+ 282. It has been reported that 90 -110 days of age (mating age) of rats is considered
equivalent to 21-25 years age of humans.
+ 283. Cry1Ac protein has a history of safe use for human and animal consumption as GM
crops such as Bt Maize and Bt Potato containing Cry proteins including Cry1Ac
protein have been consumed by millions of people with no adverse effects.
+ 284. During Mahyco studies, sub-chronic (90 days) feeding studies were carried out using
goat, rabbit and rats, which are recommended across the world. No adverse
effects were observed during these studies.
+ 285. A number of GM crops exist in the food chain such as GM cotton, soybean etc. So
far no incident of allergenicity has been reported. Moreover, Bt Brinjal is no
different in its composition compared to its non -Bt counterpart. Thus Bt Brinjal is
as safe as non-Bt Brinjal.
+ 286. GM crops are the most studied and documented products in agriculture.
+ 287. A large number of recombinant DNA medical products developed by using genetic
engineering, such as vaccines, insulin, etc are being used to alleviate human
suffering and provide medical relief to patients in millions worldwide. Many
products developed as a result of genetic engineering are being used in the area of
human health in India.
+ 288. Cry1Ac protein has been shown to rapidly degrade (in 30 seconds) in simulated
gastric fluid.
+ 289. In Punjab and Haryana, a number of farmer mortalities happen due to exposure
during pesticide spraying operations. If Bt Brinjal can reduce pesticide use, why
not allow it?
+ 290. Not just Bt Cotton or Brinjal, the government should quickly bring in a lot of other
Bt crops so that pesticide use is reduced, production is increased and farmers'
profits rise.
+ 291. The US regulatory agencies have released as many as 14 food items produced with
GM techniques. Why not try to understand about their health impacts if any? We
have experimented with only one and why are we scared of just the second GM
crop in India?
+ 292. Fodder from GM crops (Bt cotton) has no adverse impacts on the health of cattle,
sheep and goat.
+ 293. Expression level of toxic gene in Bt crops is very low and does not cause any health
impacts on human beings.
+ 294. Using Bt crops is good for health as it does not need the spraying of hazardous
pesticides.
+ 295. Upon heating and cooking under pressure the toxicity gets diluted or, in most
cases, gets nullified. As brinjal is often cooked, this is bound to happen.
+ 296. Protein content is high in GM food.
+ 297. The non-Bt Brinjal crop is sprayed heavily with pesticides before sale in the
market. The residue remains. This can reduce with Bt Brinjal.
+ 298. Oil from Bt cotton seeds has been available in the market for several years now,
and no health impacts have been seen.
+ 299. The health problems that occur in India are an outcome of the very high pesticide
residue on food.
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+ 300. The weight of the pump used in spraying pesticide on crops, especially a crop like
brinjal which has to be sprayed several times, is heavy, and its health impacts must
be considered. Bt Brinjal will considerably lessen this burden.
- 301. Long-term studies on allergicity and toxicity have not been carried out prior to
getting the approval for commercialisation of Bt Brinjal.
- 302. Consumption of Bt cotton fodder has resulted in mortality of cattle.
- 303. The understanding of health impacts from Bt Brinjal (cancer, allergies etc.) is not
adequate and needs up to date research for a final conclusion.
- 304. Some farm workers exposed to Bt pesticide were seen to have developed skin
sensitization and IgE antibodies to the Bt spore extract.
- 305. GM crops affect the reproductive system (fertility) in human beings.
- 306. CaMV 35 is Bt gene promoter for GM cauliflower and has been observed to activate
dominant viruses.
- 307. Brinjal and many other crops with specific properties are used in traditional
Ayurvedic, Siddha medicines; GM crops will be harmful if used in Ayurvedic
treatment or availability of non-GM varieties may be difficult for Ayurvedic
practitioners.
- 308. The experiences of Bt cotton cannot be applied to Bt Brinjal as brinjal is a food
crop consumed by human beings as well as other creatures. Hence it needs
stringent research before commercial use.
- 309. Mahyco and ECII report mentions only Cry1Ac protein while Bt Brinjal contains a
fusion of Cry1Ab and Cry1Ac. Thus conclusions mentioned in these reports are not
accurate and further studies based on the fusion (chimerical construct) are
needed.
- 310. The EC II study is shoddy and superficial in a number of aspects other than the
above, which have been criticised by many, and to the extent that no reviewer for
a respectable journal would have considered it for publication.
- 311. The small numbers of rats used in the toxicity studies and the small numbers of
brinjals used in the “compositional analysis” by Mahyco severely confound any
attempts at statistical analysis of the results to the extent that only large, gross
effects would appear as statistically significant in the data.
- 312. The statement that the transgenic insertion in Bt Brinjal “confers no advantage to
recipients in terms of aggressiveness or growth characteristics” is hardly warranted
by the data in the Mahyco study. It would require much better designed and careful
ecological studies to arrive at such a conclusion.
- 313. CryAc protein has been observed experimentally to survive and indeed bind to
mammalian gut. Additional 'in vivo' studies are required not only to look at the
stability of the entire protein, but also to examine the degree of degradation that
occurs, what kind of peptide fragments are generated on what time scale, and
whether these breakdown products might have effects distinct from the intact
protein.
- 314. The presence of marker genes which are antibiotic resistant in Bt Brinjal is a
matter of grave concern. Bt Brinjal has two antibiotic resistance genes and they
may express in human bodies in unexpected ways.
- 315. GM crops are not safe for infants, children, old people and pregnant women.
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- 316. GM food can carry unpredictable toxins.
- 317. Bt toxin Cry1Ac has recently been shown to be a potent oral/nasal antigen and
adjuvant.
- 318. Bt toxin Cry1Ac has recently been shown to be a potent oral/nasal antigen and
adjuvant.
- 319. The after effects on cattle from eating raw Bt Brinjals is yet another sensitive
question to be answered by experts as research in this area is lacking.
- 320. No field trials of the crop have been carried out till date; all are mere laboratory
reports.
- 321. One gene is not meant for one function. Any foreign gene can produce some novel
protein which may lead to cancer or some unknown diseases.
- 322. Monitoring of 1st, 2nd, 3rd and 4th generation results is essential to know the
effects of the mutant gene of Bt Brinjal.
- 323. Bt Brinjal contains two antibiotic resistance genes, one for kanamycin resistance
and another for neomycin resistance. Horizontal gene transfer to human gut
bacteria is a proven fact and hence poses the threat of antibiotics resistance
among human beings who consume Bt Brinjal.
- 324. GM crops impact internal organs of mammals.
- 325. GM crops have the potential to cause unexpected allergies, and increased immune
response to other food articles.
- 326. Little is known of the long term effects the alkaloids will have on the human body
as a result of consumption of Bt Brinjal.
- 327. GM crops have the potential to reduce reproductive capacities in animals.
- 328. Infants and children are most vulnerable to any allergens that may have gone
undetected in GE food.
- 329. No assessment has been made on the potential impacts (toxicity or ineffectiveness)
of Bt Brinjal on Indian systems of medicine, given that brinjal and related plants
are used in ayurveda, siddha, and so on.
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- 330. No study has been conducted as to the possible long term impacts of consuming Bt
Brinjal on people of different age groups and physical conditions.
- 331. Altering the gene structure of brinjal will change its nutrient composition.
- 332. Bt Brinjal is not the natural state of brinjal and it takes longer to get digested.
- 333. Upon digestion, Bt Brinjal leaves behind a high amount of toxic and poisonous
amino acids.
- 334. Bt Brinjal, unlike other fruits and vegetables, leaves an acidic residue upon
digestion, hindering the optimum functioning of the body, thereby adversely
affecting health.
- 335. The residual harmful effects on human body are not thoroughly studied and
published and, therefore, the introduction of Bt Brinjal is very risky at this stage.
- 336. From food and nutrition point of view, brinjal is not a priority crop, and this
technology is not required.
- 337. Genetic engineering technologies are not mature, and there are chances of
deleterious effects.
- 338. Bt Brinjal is based on the modification of Cry protein of Bacillus thurengiensis. This
modification consists of changes in 6 amino acids as compared to native protein.
Even the change of one amino acid can cause diseases or an increase of
susceptibility. The change of 6 amino acids will surely produce major changes in
our genome and will make us vulnerable to many diseases like cancer and
neurological disorders.
- 339. When modified Cry protein can kill the pest, is it not possible that it can also harm
the normal flora in our guts and do unforeseen DNA damage which is beyond our
control?
- 340. Abnormal protein (toxin for pest) may increase sister chromatid exchanges, which
increases our susceptibility to cancer and other diseases.
- 341. The genetically tampered crop uncontrollably generates its noxious pesticide,
24x7, deep in every part and cell of the plant including leaf, root and the
vegetable. There is no possibility whatsoever of washing off the toxin. 'The poison
is potently inescapable'..
- 342. There is no mandatory labelling of Bt Brinjal required to warn consumers, mocking
their right of free choice, and thus trampling upon a fundamental right enshrined
in our constitution.
- 343. It is quite possible that the increased health problems in the US in the last decade
are due to increased consumption of GM corn and soy.
- 344. The longest toxicity tests by Mahyco done on Bt Brinjal were for only 90 days.
Thus, they did not assess possible long-term effects like the development of
cancerous tumours or effects on succeeding generations fed on the Bt crop.
- 345. The effects of Bt Brinjal consumption on young children, pregnant women, the
aged and diseased, as well as the synergistic 'cocktail effects' of multi-toxins have
also not been studied at all.
- 346. In May 2009, a leading US association of physicians, the American Academy of
Environmental Medicine (AAEM) released its position paper on GM foods, stating
that they "pose a serious health risk, … (particularly) in the areas of toxicology,
allergy and immune function, reproductive health, and metabolic, physiologic and
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genetic health." The AAEM
called for a moratorium on
GM foods, and immediate
implementation of long term
safety testing and labelling of
GM foods.
- 347. Genes inserted in GM food
crops transfer into the DNA of
bacteria living inside
intestines of human beings
and continue to function.
Thus, long after we stop
eating GMOs, we may still
have potentially harmful GM
proteins produced
continuously inside of us.
- 348. A clear protocol of mandatory bio-safety tests must be prescribed for agencies
producing transgenic organisms, so that tests are comprehensive and standardized.
- 349. It is not completely proven that these types of genetically modified crops are safe
for human consumption.
- 350. Commercial cultivation of genetically-modified Bt Brinjal had the potential to
threaten bio-diversity, destabilise eco-systems and limit future agricultural
possibilities.
- 351. This new technology is going to affect our soil, water and biodiversity.
- 352. The calorific value of the Bt products should be tested and proven for safety with
regard to health.
- 353. In West Bengal, brinjal farming consists of 85% indigenous brinjal variety and rest
15% hybrid. In this scenario genetic pollution cannot be avoided. It will be a
blunder if such issues are not discussed.
- 354. The experiments on human safety were insufficient and Bt Brinjal can cause gastric
ailments and diarrhoea.
- 355. A period of 7 years is not sufficient to draw any conclusion when human health and
environment are at stake.
- 356. Human trials as with medicine should be conducted.
- 357. The EC II Report does not state any plans for post marketing surveillance study.
There is no chance of retraction of product once it is released.
- 358. The Indian society depends much on biomass for fuel and other purposes. Has any
study been done to check if the fumes of Bt plants contain toxins or any adverse
impacts?
- 359. During animal studies, infertility, organ and tissue damage, adverse effects on
growth and development, decreased immunity and ill effects on the offsprings
have been observed.
- 360. Upon adoption of GE technology for insertion of gene/s, a number of mutations
may take place. Therefore, tests including chronic toxicity studies should be
carried out before it is approved.
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- 361. When Bt Brinjal was fed to animals the following effects were observed, which the
GEAC has not refuted appropriately by quoting studies:
a. Significant differences in blood chemistry were observed according to the sex
of the animal or periods of measurement.
b. Other effects were on blood clotting time (prothrombin), total bilirubin (liver
health), and alkaline phosphate in goats and rabbits.
c. Changes in lactating cows were observed in terms of increased weight gain,
intake of more dry roughage matter and milk production up to 10-14 percent as
if they were treated by a hormone.
d. Rats fed by Bt Brinjal had diarrhoea, increased water consumption; decrease in
liver weight, and liver to body weight.
- 362. Bt Maize induced alteration in intestinal and peripheral immune response of
weaning and old mice.
- 363. GM Maize has been found to cause hepatorenal toxicity.
- 364. Certain studies have shown that GM crops can alter the cell structure itself.
- 365. GMO are inherently unpredictable.
- 366. There is evidence that long strands of DNA survive for extended periods after
ingestion.
- 367. When pregnant animals were fed foreign DNA, fragments may be traced to small
cell clusters in foetuses and newborns.
- 368. Studies should be done especially on reproductive effects on mothers and
teratogenic effects on children.
- 369. Bt Brinjal appears to have 15 percent less calories and different alkaloid content
compared to non-GM Brinjal. It contains 16-17 mg/kg Bt insecticide toxin.
- 370. It is strongly recommended by scientists that impact on kidneys and liver is
particularly important, as there were negative impacts on rats on feeding with GM
maize.
- 371. Often along with genetic
modification, certain
hormones are also introduced
into the seed to change the
colour or increase the size of
the crop. This may prove
harmful for health.
- 372. Just as Bt toxin attacks the
pests and kills it, it also
attacks beneficial microorganisms in the human body,
thus causing irreversible
damage to our immunity.
- 373. When brinjals get left behind
in the market, we feed them
to stray cows. What will happen to them if they are fed rotten Bt Brinjal?
- 374. Intergenerational studies need to be carried out that rule out teratogenic effects
as well as the possibility of cancer.
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- 375. There are several unanswered
questions. Bt protein
degrades in human system.
How much is degraded? Even
if 2 per cent is left out it will
accumulate over time, with
possible side effects.
- 376. Hilbeck et al. showed the ill
effects on green lace wing
when fed on GM corn.
- 377. There are no receptors in the
human body. What about
people with different blood
groups and different
genomes? Is there any
guarantee that people with
rare blood groups will not
have any receptors?
- 378. Chronic toxicity tests have
not been done. In the past
five years, a number of
sheep and goats died in
Warangal and Adilabad
districts due to grazing on Bt
Cotton stubble. The
postmortem samples were
sent to Indian Veterinary
Research Institute but they sent them back saying that they do not have the
necessary facilities to test Bt toxicity. The histopathological tests indicate chronic
necrosis due to cumulative exposure to Bt toxin, which specifically effects certain
animals through stress and immune reduction.
- 379. The Bt gene might trigger metabolic processes that have been lying dormant . It
has been said that cooked brinjal is safe but the temperature at which the toxin
will be neutralised is not given. The traditional cooked dishes include half-cooked
brinjal in fries and pickles.
- 380. A single gene may produce more than one messenger RNA, and a given messenger
RNA may have more than one reading frame and thus may produce more than one
protein
- 381. It is very important that trials are conducted in a country like India where 46 per
cent children are undernourished and prone to diarrhea and their antigen intestinal
barriers are very weak. The DNA toxins can easily cross over into the body of
children. This is important to investigate before release. Thirty per cent of the
adults are also undernourished, and with TB, HIV and other immuno
compromisations, these molecules can cross over into the body. With the evidence
that animal intestine is affected it is important to conduct trials. Similarly
allergenicity studies and other tests should be done. There should be a moratorium
until all the tests are done.
- 382. Biosafety tests should be done in a participatory way not depending on the data
given by the companies. Civil societies and research institutes should be involved.
And the results should be made accessible to all.
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- 383. Post monitoring is very important which has not happened in the case of Bt Cotton.
Foliage, skin sensitization and soil tests have not been done.
- 384. Bt impact is observed among cotton growers and workers in Warangal. Problems
like allergies, swelling of body parts, cattle deaths etc. have been observed. The
technology is not benefitting people, but it is benefitting the multinational
companies.
- 385. Doctors are not exposed to new situations. Food as medicine is important rather
than medicine as food. There should be strengthening of the medical system and
infrastructure to deal with new issues like this. It is better to wait until the
systems are in place instead of going forward.
- 386. Bt is not a fortified food but has a toxin. There is a need to understand how it
works in the human system. More research is required. Brinjal is not a scarce
commodity. As it has to do with introducing a toxin into human body through food,
advantages and disadvantages should be carefully weighed before taking the
decision
- 387. French scientist Eric Gills has conducted studies on the issue and said that Bt
Brinjal might lead to liver dysfunction, disrupt hormonal balance, cause diarrhea
etc. An independent research laboratory of international standards should be set
up and complete tests should be done. Until then there should be a moratorium on
Bt Brinjal.
- 388. Tests for chronic toxicity have not been done for animals and humans. Another
danger is evolution/selection of bio-resistant insects. Also, there is no way one can
prevent the spread of Bt pollen thus contaminating all species of the selected
genera. The alternative pesticide is not Bt, but No Pesticide.
- 389. Black spots are developing on the faces of people who go for picking Bt Cotton,
and allergies among them are common. The Bt Brinjal might harm health.
- 390. With food safety standards, procedures and enforcement machinery in a nascent
stage, Bt introduction is a violation of consumer rights. The government cannot
take steps that endanger public health.
- 391. Analysis shows that Mahyco used antibiotic-resistant markers which will have
harmful consequences on the health of the India population which has a high rate
of prevalence of communicable diseases and a high rate of incidence of multidrugresistant tuberculosis.
- 392. The reduced calorific value (15 per cent less) of Bt Brinjal will further affect the
malnourished population.
- 393. There is evidence that the use of Bt Brinjal is associated with elevated serum
bilirubin levels, which suggest hepatic dysfunction. Studies on lactating cows
showed hormonal imbalance.
- 394. New analysis of a rat-feeding study with a genetically modified maize reveals signs
of hepato-renal toxicity
- 395. The technology is based on inexact science. The exotic genetic material that is
inserted in a host could become truncated, fragmented, inverted or multiplied. It
could get mixed up with other genes. Host genes could get mutated, deleted,
permanently turned off or on, change the level of expression, etc.
- 396. Labourers, farmers, mill workers and others in Madhya Pradesh, who are in
constant contact with Bt Cotton, have developed skin diseases like pruritis,
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erythema, papilo-vesicular eruptions, oedema. They also develop irritation and
swelling in the eyes, watering of the nose and constant sneezing.
- 397. Interaction of Bt toxin with other ingredients in Indian recipes has not been studied
and hence Bt Brinjal may not be safe for consumption. Health studies are required
to consider spatial and temporal factors in case of food crops. Research on isolated
criteria which is not applicable in real life situations is not acceptable.
- 398. GM-fed animals have shown growth retardation, problems with organ development,
organ damage and low immune response, high offspring mortality rate, premature
births, lower birth weights, carcinogenic developments in gut and bleeding
disorders, and low reproductive ability due to decreased sperm count,
- 399. An Austrian Government studies confirm GM threatens human fertility and health
safety.
- 400. The Italian Government's National Institute of Research Institute on Food and
Nutrition reports that GM-fed mice show disturbance in the immune system.
- 401. In Kerala, brinjal recipes include spices and tamarind, which create an acidic
medium and prevent decomposition of amino-acids which may leave the toxin
unchanged
- 402. In Mahyco studies on goats fed with Bt Brinjal, blood took longer to coagulate and
the bilirubin count increased indicating liver damage
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- 403. In Mahyco studies on rabbits, salt levels, glucose, platelet count and red blood cell
percentage altered indicating anaemia
- 404. In Mahyco studies, in cows, milk production and composition changed by about 14
per cent. There was more milk which indicated that the animals were given
hormones.
-

405. Rats fed on GM Brinjal had diarrhoea and liver weight decrease during Mahyco studies

- 406. Bt Brinjal produces a protein which can induce resistance to Kanamycin, an
antibiotic
- 407. In Mahyco studies, sample size of Bt and non-Bt Brinjals to determine
compositional difference of the crops is inadequate
- 408. Mahyco studies do not have any data to show compositional difference in varying
climatic conditions of India.
- 409. Mahyco research lacks coverage of reproductive studies of animals, which is a
crucial parameter in biosafety studies.
- 410. Acute toxicity tests were not done using the GM protein that people would eat.
Instead, Mahyco used proteins that were produced by GM bacteria engineered to
produce GM protein
- 411. The use of antibiotic resistance markers is proof of the inaccuracy and unreliability
of genetic engineering as a technology. If GE works 100 per cent for every single
GM plant and in every geoclimatic condition, what is the need of marking inserted
genes?
-

412. Antibiotic resistance genes can, in principle, cross species, genera and even
kingdoms. This is identified as the process behind the emergence of new and virulent
streams of pathogens in 1980s. GE can support the horizontal gene transfer as it uses
vectors like viruses, plasmids and transposons which are promiscuous and aggressive.

- 413. Agrobacterium tumefacieus, the vector used in Bt Brinjal, causes cancerous
tumours known as crown galls in plants. In addition, Ca MV 35S, a virulent
promoter, has been used as a viral promoter. Both these can have serious adverse
impacts on plants and animals.
- 414. The safety of microbial Bt sprays (as proven by Mahyco studies) cannot be taken as
proof of safety of transgenic Bt. Every test focusing on biosafety must use
transgenic Bt.
- 415. Bt toxins are both immunogens (a substance that provokes an immune response)
and immunoadjuvants (a substance that enhances immune response) in mammals.
Also, the toxins bind to mammalian intestines and can affect their functioning.
- 416. Bt Brinjal is a crop that will be directly consumed by people, and will thereby
expose them to serious health hazards
- 417. Unlike medical genetic engineering where the technology is used within the
laboratory confines and only the products of genetically modified organisms are
released for commercial use, crop genetic engineering releases the modified genes
straightaway into natural ecosystems and for direct consumption.
- 418. Integration of foreign DNA into an established genome may have unanticipated side
effects, e.g. chromatin change, genome instability, unexpected protein products
from transgenes and influence on overall organismal gene expression patterns in
quantitative as well as qualitative terms, of the recipient organisms (WHO 2005)
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- 419. The EU countries have banned GMOs because of serious concerns relating to
potential adverse effects on human health
- 420. Bt Brinjal infuses 16-17 mg/Kg of Bt insecticide toxin into the recipient's body.
- 421. Genetically altered micro-organisms consumed with food products may consolidate
with the human and animal organism. This combination can cause depredation,
metamorphosis or any other strange organism.
- 422. Metabolism of the toxin produced by the Bt gene of Bacillus thuringiensis should be
studied in chimpanzees, who are genetically very similar to human beings.
- 423. Studies should be done to understand in what form the metabolic end product of Bt
toxin is excreted, how long does it stay in the living body, does the end product
produce any toxic effect on the living body and ecosystem, does the Bt toxin
undergoes bioaccumulation or biomagnification, and if so, up to what level is it
safe for human body.
- 424. Scientists are not aware of functional genomics. How the alien gene-construct
along with the promoter functions is not clear.
- 425. Bt gene acts only in the alkaline environment found in the gut of insects. The
human digestive system is acidic only in the stomach while the rest of it is alkaline.
The study done by Mahyco on rats allegedly does not address possible human
dangers such as cancer, infertility and kidney damage.
- 426. No intergenerational studies have been carried out by the promoters of Bt Brinjal
or anyone else, and the genetic safety aspect has not been addressed at all.
- 427. There are discrepancies between Mahyco's internal data and the conclusions and
data shared in the public domain pertaining to biosafety studies. The study itself
was inadequate in scope.
- 428. The aspect of congenital defects has been totally neglected.
- 429. In a country where 10 million people suffer from TB and the number is rising, and
where the resistance of the disease to antibiotics is on the rise, it is unwise to
release or even experiment with a food crop in which antibiotic-resistance markers
are being used.
- 430. Long-term exposure to GM foods will weaken our resistance to disease, and in
future we are likely to see more frequent and more severe outbreaks of diseases
such as swine flu.
- 431. It has been proven during tests on mice, that consumption of Bt corn led to kidney
and liver damage, and reduction in hormones in the blood.
- 432. The inventor of DDT got a Nobel Prize but his invention is today banned in most
countries. A supposedly beneficial product was found to be lethal, and has shown
up even in mother's breast milk. Why do we want to repeat a similar experiment
with Bt Brinjal?
-

433. As many as 65 diseases have now been correlated with the consumption of genetically
modified foods. In tests done on mice and rabbits, some diseases were found to
express themselves only in the second or third generation, but so far the longest tests
on Bt Brinjal have been only 90-day tests on mice. This is totally inadequate.

- 434. GM foods will eventually result in a chronic disease burden, and it will directly
translate into economic burden for the nation.
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- 435. India's health systems are as yet ill-equipped to manage any emergencies arising
due to the development of new, hitherto unexpected, diseases or health symptoms
as a result of GM foods.
- 436. The internal destruction of pests is dangerous to the health of the consumer.
- 437. As Bt Brinjal is created to produce the Cry1Ac toxin in every cell, the 'pesticides'
have actually moved from outside to the inside of brinjal, and this cannot be
removed by washing as in the case of the usual pesticide at present.
- 438. Brinjal itself has an inherent property of allergenicity which may be enhanced
further in the Bt variety.
- 439. Studies on the accumulation or wash-out time span on this specific endotoxin in Bt
Brinjal have not been done. Historically the absorption and accumulation of the
endotoxins can be carcinogenic to humans.
- 440. Scientists have opined that just chemical analysis of macro/micronutrients and
known toxins is inadequate and dangerous. Most sophisticated analytical methods
such as mRNA fingerprinting, proteomics, secondary metabolite profiling and other
profiling techniques are required.
- 441. A promoter from a virus is used as a gene switch during genetic insertion. This gene
switch can react with the inserted gene and other genes creating allergens, toxins,
carcinogens and mutogens.
- 442. The existing GM process is unpredictable. The resultant new species created
cannot be recalled, even if detected to be harmful subsequently, unlike
agrochemicals which are recalled (e.g. DDT) when found toxic after release.
- 443. Health impacts due to Bt crops like immune reactions and allergies have been
clearly demonstrated through dose-response relationship.
- 444. Distortions in lipid and carbohydrate metabolism accelerate ageing. Possible
accumulation of reactive oxygen species (ROS) in human beings are suspected to be
result of the GM crops.
- 445. Kanamycin, the Antibiotic Resistant Marker genes used in the GE process in GM
feeding trials can seriously jeopardize the National Tuberculosis Control Programme
due to the grave pre-existing problem of Multi Drug Resistant (MDR) and Extreme
Drug Resistant (XDR) Tuberculosis in India and other parts of the world.
- 446. The graph of general morbidity in countries like USA seems to be rising
concurrently with a rise in consumption of GM foods.
- 447. A pesticide-tolerant gene called the 'liberty link' in GM crops could result in
permanent pesticide production by the plant body.
- 448. A study conducted by Newcastle University, UK, on seven human volunteers, found
that a relatively large proportion of GM DNA survived the digestive process. In
three of the seven volunteers it was found that bacteria had taken up a herbicide
resistant gene from the GM food at a very low level, and that too after a single
meal. Dr. Michael Antoniou, senior lecturer at Kings College in London considers
these studies to be significant as they strengthen the suspicion of GM plant DNA in
gut bacteria.
- 449. In an Austrian Government study, GM-fed female rats died within three weeks as
compared to 10 per cent death rate among the natural soya-fed control group.
- 450. In the same study, GM-soya-fed male rats showed changes in the colour of their
testicles from normal pink to dark blue and had a lower sperm count.
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451. GM-corn-fed mice had fewer babies which were also smaller than normal as per
Austrian Government study. Also, since the DNA parts of transgenes have been found
in the foetal tissue, concerns about Teratogenic effect on unborn foetus exist.

+ 452. In the US, thousands of pigs fed on certain GM corn varieties became sterile.
- 453. Scientific invention alone is not the basis for large scale application of a
technology.

Approval Process
+ 454. Indian scientists and companies are in the process of developing safer Bt pesticide
and need time and government support to compete with multinational companies.
+ 455. If Bt Brinjal is introduced commercially, it should be allowed in a small-scale and
highly monitored manner so that in case of any detrimental effect, it can be
immediately withdrawn
+ 456. The traditional knowledge of farmers is being insulted by these accusations that Bt
Cotton is unsuccessful in India. The widespread adoption of Bt Cotton is only
because it has been more successful than traditional varieties.
+ 457. Bt Brinjal technology can be adopted for five years on a pilot basis, and if not
found satisfactory should be legally rejected.
+ 458. Ministry should do the needful to clear the apprehensions which is not only about
Bt Brinjal but also helps all biotechnology initiatives through proper explanations
from genetic experts.
+ 459. Philippines and Bangladesh
have found the Indian dossier
(on Bt technique) thorough
and exhaustive. Today in both
these countries public
partners are in advanced
stage of agronomical studies
and both countries are
considering de-regulation of
GM crops.
- 460. The studies done and
analytical reports collected
so far are not adequate to
declare Bt Brinjal safe in
terms of human health and
ecological biosafety. Since
India is a major centre of
origin, the genetic diversity
will be altered. It is essential
to study the effect of toxicity
of Cry1AC and other genes
upon consumption. Reputed
organisations like ICMR, WHO,
FAO, NIN, CFTRI etc should
conduct studies and present
proof with analytical reports.
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- 461. Brinjal originated in and is endemic to India with 3531 cultivated and 337 wild
varieties (National Bureau of Plant Genetic Research, ISAAA: Brief 38). This genetic
diversity must be protected. Natural rights of farmers must be protected as the
contamination may end up with gene theft as the introduced gene is patented and
protected.
- 462. Decisions made by US FDA (Food and Drug Administration) are used as benchmark
reference. The truth is that the Biotech industry executives move to government
jobs to oversee biotech industry. The industry follows self certification which is
approved by FDA and other government agencies. Inadequate testing requirements
are another norm among GM crop regulators. Regulators have ignored evidence
that some Bt crops fail the three allergenicity tests and may cause allergies.
Scientists test protein made from bacteria and not from the actual GM crop.
- 463. There is not enough data or proof that the Bt gene is safe in the long run to our
soil. It is difficult to accept the Bt Brinjal.
- 464. Every citizen has a fundamental right to safe food. It is the duty of the
government to protect this right. A company or one approval committee cannot
take away this right by giving approval to Bt Brinjal.
- 465. The issue is not only limited to whether to accept or reject Bt Brinjal, but that the
entire GM approach for agriculture must be justified. Which problem in agriculture
does the transgenic crop attempt to address? It should not be accepted just
because Bt gene is available for licensing.
- 466. India does not have regulatory systems in place to ensure that there will be no
illegal, black market sale of seeds as was the case with Bt Cotton.
- 467. Bt Corn in the United States has not been approved for human consumption.
- 468. Decisions related to GM crops need cautious case-by-case approach to take into
consideration concerns raised by each stakeholder. Bt Cotton and Bt Brinjal are
different types of crops with different implications and thus the experience with Bt
Cotton is not valid for Bt Brinjal.
- 469. The approval of Bt Brinjal will open the flood gate for GM agricultural crops in our
country. This strategy is fraught with the risk of accommodating the clauses of the
Indo-US KIA.
- 470. Approval of Bt Brinjal is a move towards establishing complete control by the
corporate multinational stranglehold over agricultural and food production in India.
- 471. There has been no shortage of brinjal production in the country so far. Hence there
is no need to alter or substantially increase the production pattern of this food
crop
- 472. EC I recommendations for flavour and safety analysis of Bt and non-Bt crops has
not been adhered to by EC II prior to approval. Skin sensitization tests on guinea
pigs recommended by EC I was also overruled by EC II.
- 473. There should be a moratorium on the introduction of Bt Brinjal and GM foods for a
certain period. During this period the government should set up a credible and
transparent public sector institutional structure sufficiently equipped for
undertaking longer and medium-term laboratory and field studies vis a vis the biosafety of GM food crops including Bt Brinjal.
- 474. We have come to know that there have been surreptitious open field trials on Bt
Brinjal in Kajla village in North 24 Paraganas in West Bengal, and we strongly
condemn this act.
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- 475. The technology used in developing Bt Brinjal is outdated technology that uses
antibiotic resistance marker genes. This can create imbalances in the genetic
stability of the concerned varieties and these imbalances too will be transferred to
other indigenous varieties
- 476. Tests to differentiate between Bt and non-Bt Brinjal must be promoted and made
public before launching Bt Brinjal.
- 477. Enough research and observation time must be allotted before launching Bt Brinjal.
- 478. Some time back when Bt scientists thought of introducing the Bt gene into tobacco
for controlling Spodoptera, America had rejected tobacco imports from us. When it
was denied on a crop like tobacco, why is it being introduced into Brinjal which is
a food crop?
- 479. Brinjal cannot be looked at in isolation; this debate is relevant to all GMOs in
agriculture. Talking only about brinjal while ignoring the rest is akin to debating
whether to add another floor to a house that is built on a heap of sand.
- 480. There is no reason to introduce brinjal in India which is the home of brinjals,
where there is no shortage. Illegal field trials were done in AP and those who did
them should be severely punished. It is reported that there is no laboratory in
India which is equipped to test GM foods. One fails to understand how the GEAC
recommended the cultivation of GM foods in India.
- 481. Plant and vegetable varieties in India have not been at any stage adequately
researched. This lag in research does not allow the accurate evalution of the
environmental losses that could occur if Bt Brinjal becomes a monoculture.
- 482. Bt Brinjal will not pass the MoEF environmental impact assessment test on the
grounds of possible impacts on the biodiversity, human health etc.
- 483. India needs to follow a precautionary approach, examine all legislations and
treaties (like Cartagena) before it approves Bt Brinjal.
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- 484. One core issue is the competence, the transparency and the conflict of interest in
the regulatory process prior to the grant of licence to market Bt Brinjal.
- 485. If there is no strict legislation on handling and storage of Bt Brinjal germplasm
produced for scientific research. Thus it may proliferate and cause environmental
contamination.
- 486. We doubt that the inquiry into the safety of Bt Brinjal is unbiased, rigorous and
scientific.
- 487. GEAC has not been transparent in the process of evaluating Bt Brinjal.
- 488. Introduction of Bt Brinjal on a commercial scale in our country is an open breach of
internationally accepted policy of not disturbing the centre of origin as a safeguard
to biotechnology.
- 489. On 20-1-2010, the Supreme Court of India asked the Indian Government to detail
the steps including the rules and implementation mechanisms/measures it has put
in place to protect India's traditional crops and plants from possible contamination
by field trials of genetically modified seeds. How will the Government ensure that
the minimum prescribed isolation distance of 300 metres between Bt Brinjal and
other old native varieties is not violated by commercial Bt growers, researchers or
corporate interests?
- 490. Even if the human wellbeing mandate is seen as insignificant in the discussion, the
precautionary principle itself lays down that when there is even a semblance of
doubt on the environmental implications of this crop, it cannot be commercialized.
- 491. The MoU between the public institutions that are to develop the Open Pollinated
Varieties (OPVs) is not public, so the conditions under which the patents have been
passed is unclear.
- 492. The details on how the OPVs can and will be shared across the country is unclear.
- 493. Bt Brinjal is in conflict with Para 4.4 in the Water Mission and Para 4.7 in the
Environmental Action Plan of the Indian National Climate Action Plan.
- 494. Bt Brinjal would not pass an environmental impacts assessment test.
- 495. The commercialization of Bt Brinjal is in conflict with the Constitution of India
Articles 14, 16 and 19.
- 496. Bt Brinjal cannot be accepted, without any independent testing, verification or
long-term tests for health effects, on the principle of substantial equivalence when
the company which owns the technology has been able to patent this very same Bt
technology on the basis of substantial transformation and earns millions of dollars
in patent or technology fees.
- 497. A thorough Needs Assessment must constitute the first step before starting
research on GM crops. Is Bt Brinjal really needed? Which problem in agriculture
does the transgenic crop attempt to address? Are there alternative approaches? Has
conventional breeding failed to solve the problem?
- 498. The so called "Expert Committee (EC II)" set up by the GEAC to conduct tests on Bt
Brinjal has lost its credibility as many of the members are associated with the GM
crop development company (Monsanto). How come we can rely on such a
committee whose chairman now says, "We are not sure about the safety of Bt
Brinjal"? Recently, the Chair of the EC II admitted in a media interview again that
several tests on Bt Brinjal were not done and "without them, at this stage, we do
not know whether Bt Brinjal is safe or not". The Chairperson also says that
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"Genetically Engineered food products will not be equal to the non-genetically
engineered food products. That's for sure. Now, how much damage, we do not
know at this stage".
- 499. Scientific experiments carried out on Bt Brinjal have the following limitations:
a. IICT lab has no capacity for testing to check whether the samples provided
came directly from the market of a non-Bt variety brinjal
b. Rationale for choosing a particular analysis is not made clear
c.

Experimental details are not given, thus no evidence is available that it is IICT
Hyderabad data

d. Experiments done to check allergicity and toxicity are grossly inadequate from
the point of view of ICMR guidelines for Safety Assessment of Foods Derived
from Genetically Engineered Plants
e. Baseline susceptibility studies and toxic Bt protein in case of cooked brinjal,
full data is not shared in the public domain.
f. India does not have a certified and professionally reliable and competent
laboratory facility to assess all the risks
- 500. The same level of precautions which are taken for pharmaceuticals need to be
taken for GM foods and Bt Brinjal. Human trial should be conducted, as in
medicines.
- 501. To grow Bt crop safely, a minimum of 30 metres of isolation is required, but in India
there is hardly any plot which can fulfil this condition. This can cause various
health hazards, soil contamination and other imbalances in the environment.
- 502. The proof given by GEAC on Bt Brinjal is incomplete, baseless and false. The data
represented in the report is not clear and does not support the scientific
arguments.
- 503. There were many scientific errors in the tests and samples provided by Monsanto
during Bt Brinjal studies. No studies were done on the effects of Bt on soil
microbial species, on soil nutrients, or on cattle microflora.
- 504. As cross-pollination in brinjal is possible even with an isolation distance of three
kilometres or more, how can the government ensure that the pollinating agents of
nature, the bees, etc., do not transgress the prescribed limit of 30 metres that
seems rather arbitrary?
- 505. Genetic contamination of the
brinjal cannot be regulated.
Hence Bt should not be
allowed and the gene pool
should be conserved.
- 506. There will be social, political
and economic unrest due to
forcible cultivation of Bt
Brinjal.
- 507. Absence of a regulatory
framework and the protection
of rights as well as the lack of
biosafety measures in no way
support the cultivation of Bt
Brinjal in India.
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- 508. The monopoly of hybrid varieties and the creation of an alternative technology
make its usage compulsory.
- 509. There should be provisions to protect the rights of non-Bt farmers.
- 510. After introduction of Bt Brinjal if anything goes wrong and farmers suffer due to
that, will the government take responsibility and pay compensation?
- 511. Subsidy to the farmers is a better idea than Bt Brinjal.
-

512. In West Bengal which cultivates over a hundred indigenous varieties to produce 30 per
cent of India's output of brinjal more than 90 per cent of the farmers have small or
marginal holdings, each touching the next. Thus, even a 30 metre isolation distance
may be extremely difficult or impossible to ensure. This is also true of Orissa, Bihar
and several other states. How then does the government propose to protect such
small farmers and their many traditional varieties from contamination?

- 513. Genetic contamination of Solanaceae family (potato, tomato, chilli) will have
disastrous consequences to the nutritional security and livelihood security of
consumers and farmers.
- 514. Bt Brinjal should be tested just as medicines are, as it too is for direct
consumption. Bt Brinjal will not pass the Indian Medical Council testing.
- 515. India completely lacks post-marketing surveillance and regulatory mechanisms. In
such a scenario, how will we monitor any impacts of Bt Brinjal, once it is released
in the open market and open environment?
- 516. From the health regulation point of view, who will take liability for eventualities
such as adverse drug reactions occurring due to Bt consumption?
- 517. No tests have been done at all on sick people, aged people, pregnant women, and
other similar high-risk groups. Simple feeding and allergy tests on mice will not be
sufficient.
- 518. While Mahyco shared the truncated gene cry1Ac construct they developed with the
public sector research
institutions, there are
conditions in the MoU
stopping these institutions
from developing their own
hybrids, or having a free hand
in the marketing of the Open
Pollinated Varieties.
- 519. None of the public sector
products would reach the
market for another two years
as they are yet to complete
their trials. By then Mahyco,
who have their GM Brinjal
hybrids ready, would
completely dominate the
market. Thus, the technology
sharing agreement is just a
Trojan horse to get their
product into the market.
- 520. Why are Monsanto and their
subsidiaries not doing
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anything to address the real shortages and crunch situations in India sugar,
foodgrains? Why are they so interested in brinjal alone?
- 521. Who will protect the rights of a farmer if he wants to grow only non-GM Brinjal but
cannot get guarantee of obtaining pure seed because in a few years all the
varieties in cultivation may get contaminated with GM genes?
- 522. Indian farmers through their traditions have kept alive nearly 2500 varieties of
brinjal for 4000 years. This natural diversity will get wiped out by the spread of GM
Brinjal and no one will be able to reverse the process.
- 523. Let farmers have the right to decide which brinjal varieties they want to grow.
There should be no imposition from any agency.
- 524. “Percy Schmiezer was sued by Monsanto for violating their patent rights even
though he denied having used GM seeds. His 50-year collection of non-GM seeds
was confiscated. Now when GM gene contamination will take place in India due to
open pollination in nature, how will any (non-GM user) farmer ensure that his seeds
are not violative of Monsanto's 'patent rights'? Moreover who will protect the small
farmer if tomorrow Monsanto were to stake a claim on native brinjal varieties,
saying these have now become GM?”
- 525. In their quest for profits, cotton farmers went for Bt cotton and the indigenous
cotton suffered and failed. But they realized losses within a few years since the Bt
crop yield also has started declining and new pests have invaded it. Bt Brinjal too
will very soon fall prey to new pests, new diseases, and farmers will then have no
option except to buy Monsanto's patented pesticides. Non-Bt Brinjal may not be
available by then, due to contamination. Thus there will be a virtual takeover of a
crop by foreign companies and their subsidiaries. This is a conspiracy.
- 526. Department of Biotechnology guidelines prescribe in vivo and in vitro
immunological assays for the detection of reactogenic antibodies in the test sera.
The in vivo assay was allegedly not done.
- 527. The introduction of Bt Brinjal in India calls for a “holistic”, rather than a
“reductionist” approach, particularly because it is a favourite vegetable.
- 528. Export of brinjals at present is to the tune of 1.71 crores only. Chances of getting
high foreign exchange returns from Bt Brinjal are very low.
- 529. MoEF has dropped 190 plants from the protection of the Biodiversity Act. This
included brinjal and almost all endemic varieties that constitute the genetic
wealth of India. Biological Diversity Act applies to all biological resources of the
country. In case any use (as defined in the Act) of any biological resource is to be
undertaken, and such use includes genetic engineering per the Act, then first and
foremost the permission of the regulatory authorities under this Act has to be
sought to use the biological resource. It is only on securing such approvals can any
genetic modification be undertaken. In the case of the Mahyco promoted Bt
Brinjal, there has been no conformance whatsoever with the Biodiversity
Conservation Act, and thus the entire approval by GEAC fails because of this
fundamental violation.
-

530. Bt Brinjal has been developed independently from point zero to final validation of
the biosafety and agronomical safety assessment without any external help through
partnership between public sector, private companies and Indian research institutes.

- 531. Mahyco acquired Bt gene from Monsanto during the 90s and the public sector have
full freedom to deliver the product to the farmers without sharing any economic
benefits with Monsanto. Monsanto is nowhere related either as royalty collector or
stipulator of terms.
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-

532. Bt Brinjal decision must be taken with scientific temperament and the apprehensions
addressed scientifically through the involvement of Independent Researchers.

- 533. 'Committee may be constituted, headed by a Supreme Court Judge if possible, with
proper representation from all stakeholders and premier scientific bodies to have
an in depth understanding of the Bt Brinjal before commercial cultivation instead
of 50:50 happy and unhappy situation and throwing the GM crop to a plethora of
suspicion among farmers and consumers and creating opportunities for agitations
(that reduce the value of scientific research and studies).The Committee can seek
required information, involve themselves to study , understand and take a final
view and consequently the MoEF can clear Commercial cultivation of the crop.
Instead of this if banning of the crop is done it will affect even other crops in the
pipeline and it can endanger food safety'.
- 534. While the consultation process is on, it is expected that status quo is maintained
for brinjal.
- 535. As the brinjal has gone out of the list, it has to be put back under the Protection of
Biodiversity Act.
- 536. The process by which species are taken off the list should be clarified to the
public.
- 537. Many international organizations such as International Assessment of Agricultural
Science and Technology for Development (IAASTD), Research and Information
System for Developing Countries (RISDC), and International Federation of Organic
Agriculture Movements (IFOAM) have expressed the view that GM crops are not
compatible with organic or sustainable agriculture and will not play a role in
addressing climate change, hunger, poverty and food insecurity.
- 538. Since our country does not conduct regular studies or keep careful records, we
need to do allergenicity studies in great detail before GM food is permitted for
human consumption.
- 539. When all the developed nations have rejected the use of GM crops, then why is the
Government of India trying to introduce this crop in the food chain?
- 540. Inspite of GE and other modern technologies being practised for many years, the
US government gives heavy subsidies to its farmers. Then how can a similar
strategy offer a solution to India?
- 541. As many nations have banned GM food crops, there is no justification for India to
accept the development and commercialization of the Bt Brinjal.
- 542. Attempts to push GM foods into India are a form of “food colonialism” and an
attack on India's food sovereignty.
- 543. In the last 40 years, the real truth behind slogans like “Green Revolution” has been
exposed. After a few years of good yield, failures started showing up and we have
been made dependent on monopolistic trade in seeds and pesticides. Now the “GM
revolution” is going to be the next attempt to monopolize India's agriculture and
food independence.
- 544. Why are we giving way to foreign companies who simply want control over our
biggest strength, that is, food?
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Regulatory Process and
Legislation
Overview of Legislation and Regulatory Regime for GMO
in India
More than 60 per cent of India's population depends on agriculture and
agriculture related livelihoods. Today food and agricultural systems have to respond
to several changes and challenges such as increasing international competition,
globalization and rising consumer demands for improved food quality, safety, health
enhancements and convenience. The promoters of modern biotechnology claim that
biotechnology, involving the use of genetic engineering, has emerged as a powerful
tool with many potential applications for improving the quantity and quality of food
supply. The stated aim of genetically modified (GM) crops entering India is to
enhance productivity, decrease the use of certain agricultural chemicals, modify the
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inherent properties of crops, improve the nutritional value, or even increase the
shelf life of food products.
As more and more GM crops are being developed and released for field testing
and commercialization, concerns have been expressed about potential risks
associated with their impact on human health, environment and biological diversity.
These apprehensions arise because the experience with chemical pesticides shows
that risk assessment often does not have the capacity to predict medium and longterm effects (even intergenerational, inter-species impacts) in a comprehensive
manner. Also genetic engineering crosses the species barrier as compared to classical
selection techniques. Therefore a regulatory regime devolves from the understanding
of the risks as well as other impacts and of the need to regulate both research and
trade of GM crops.
The information on the regulatory process and legislation related with GMOs
given in this chapter is taken from MoEF's Regulatory Framework for GMOs in India.1
Regulation of GM crops in India happens mainly through the Environment
Protection Act (1986) 1989 Rules. These Rules are called the “Rules for the
Manufacture, Use, Import, Export and Storage of Hazardous Micro-Organisms,
Genetically Engineered Organisms or Cells” and deal with modern biotechnology use
in agriculture (environmental release) as well as pharma sectors.
The two main agencies responsible for implementation of the rules are the
Ministry of Environment and Forests (MoEF) and the Department of Biotechnology
(DBT), Government of India. The rules have also defined competent authorities and
the composition of such authorities for the handling of various aspects of the rules.
As per the rules, there are six competent authorities:
1. Recombinant DNA Advisory Committee (RDAC): This advisory committee is under
the Department of Biotechnology. It reviews biotechnology development across
the world and recommends safety regulations.
2. Genetic Engineering Approval Committee (GEAC): A multi-ministerial body located
in the MoEF, it is the apex authority for Environmental Clearance/approvals
related to large-scale use and release into environment of GMOs. The GEAC has
the power to permit the use of GMOs and products thereof for commercial
applications. It can adopt procedures for restriction or prohibition, production,
sale, import and use of GMOs, both for research and applications under EPA. It
authorizes large-scale production and release of GMOs and products thereof into
the environment. It can also authorize agencies or persons to have powers to take
punitive actions under the Environment Protection Act. The State biotechnology
coordination committees and district level committees are supposed to assist the
GEAC in its enforcement function.
3. Review Committee on Genetic Manipulation (RCGM): This body under the DBT has
assumed the regulatory role of approvals and review of GMOs in research and field

1 Ministry of Environment and Forests. 2007. Regulatory Framework for GMOs in India, Project Coordinating and
Monitoring Unit (PCMU) GEF World Bank Capacity Building Project on Biosafety. MoEF, Government of India, New
Delhi, in association with Biotech Consortium India Limited.
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experiments. It authorizes imports of GMOs and transgenes for research purposes.
It permits experiments in Risk Group III category and above. It lays down
procedures for restriction or prohibition, production, sale, import and use of GMOs
both for research and applications. Over time, RCGM also started authorizing field
experiments in 20 acres in multi-locations in one crop season, with up to one acre
at one site (MLRTs), until May 2006, when the Supreme Court ordered that all such
approvals have to come from GEAC as per the EPA. The current procedure involves
the RCGM recommending and the GEAC endorsing. The RCGM is also entrusted
with the job of bringing out manuals or guidelines specifying procedures for
regulatory process on GMOs in research, use and applications, with a view to
ensure environmental safety. It reviews all ongoing r-DNA projects involving high
risk category and controlled field experiments mainly through the Monitoring &
Evaluation Committees (MECs). MECs also draw in experts from the State
Agriculture Universities to oversee MLRTs (Multi Locational Research Trials, also
referred to as Multi Locational Field Trials or Limited Field Trials) and based on
their field visits during the trials, report back findings to the RCGM for appropriate
decisions. The RCGM acts as the link between the Institutional Biosafety
Committees of the crop developing institution and the GEAC after the MLRT stage.
MECs: They undertake field visits at the
experimental site(s), to review the design of
experiments/trials and collection of data
during limited open field trials, to assist in
collecting, consolidating and analyzing field
data for evaluating environmental risks
emanating from transgenic plants, to
recommend those transgenic crops which are
found to be environmentally safe and
economically viable to RCGM and to GEAC for
consideration to release into the
environment.
4. Institutional Biosafety Committees (IBSC):
This is a statutory body to be created at the
crop developing institution level, for approvals up to Risk Category I and II
experiments in an institution. IBSC is supposed to inform the State Biosafety
Coordination Committees and District Level Committees about such research
work. For Category III experiments, IBSC recommends to the RCGM for its
approval.
5. State Biotechnology Coordination Committees (SBCC): With at least nine
members and powers to inspect, investigate and punish for statutory violations,
for post-release monitoring, the SBCC is supposed to act as the state nodal agency,
with representatives drawn from different concerned departments
6. District Level Committees (DLC): Convened by the District Collectors (the highest
administrative authority in a district), this District Level Committee acts as the
district nodal agency with at least eight members drawn from related
departments.
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7. Chief Medical Officer, District Agricultural Officer etc. It monitors the safety
regulations in installations engaged in the use of genetically modified organisms/
hazardous micro-organisms and their applications in the environment.
Of these, the three agencies that are involved in approval of new transgenic
crops are:
1. IBSC set up at each institution for monitoring institute level research in genetically
modified organisms.
2. RCGM functioning in the DBT to monitor ongoing research activities in GMOs and
small-scale field trials.
3. GEAC functioning in the MoEF to authorize large-scale trials and environmental
release of GMOs.
The following is the schematic representation of the current procedures for
approval of GM crops in India.
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approval from RCGM
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Every applicant is supposed to first constitute an institution-level
“Institutional Biosafety Committee” (IBSC) in consultation with the Department of
Biotechnology and with a representative of DBT in the IBSC. The IBSC then takes up
research with protocols approved by the DBT up to the limited field trials stage.
Recently, the system has been recast to call the first level of research as BRL I
(Biosafety Research Level I), followed by large-scale trials and further tests called
BRL II (Biosafety Research Level II). In the case of BRL I, the ECGM scrutinizes and
approves research while the GEAC just endorses these permissions. In the case of
BRL II, the GEAC takes the final view, after obtaining recommendations from ECGM
and others in the NARS (National Agricultural Research System).

Ministries and Departments Involved in
Regulation of GM Food.
Several central ministries and departments are involved in India's program of
food quality and safety and hence each one of them has a role to play in the
activities related to GM foods in India. These include:
1. Ministry of Environment and Forest: This ministry holds the Secretariat of the
Genetic Engineering Approval Committee, the apex body that gives approval for
manufacture, sale, import and export of all GMOs and products thereof including
foodstuff, ingredients in foodstuff and additives using genetically modified
organisms or cells.
2. Department of Biotechnology: This department holds the Secretariat of the Review
Committee on Genetic Manipulation that gives approval for research and smallscale field trials involving GMOs and products thereof. It also interacts with the
Institutional Biosafety Committees (IBSCs) set up in all organizations undertaking
activities involves GMOs.
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3. Department of Health in the Ministry of Health and Family Welfare (MoHFW): This
Department is responsible for implementation of the PFA Act under which the quality
and safety of food is regulated. The Directorate General of Health Services has also
been designed as the nodal Ministry with the Codex Alimentarious Commission.
4. The Indian Council of Medical Research (ICMR) is the apex body in India for the
formulation, coordination and promotion of biomedical research under the
Ministry of Health and Family Welfare. ICMR acts as an advisory body for MoHFW
on various issues including GM foods.
5. Ministry of Agriculture: It is the nodal ministry for agriculture growth in the
country. It comprises three Departments, namely the Department of Agriculture
and Cooperation, Department of Agricultural Research & Education/Indian Council
of Agricultural Research (ICAR) and Department of Animal Husbandry & Dairying.
The officials from ICAR and Ministry of Agriculture have an important role to play
in the approval of GM crops as per Seed Policy, 2002.
6. Ministry of Commerce and Industry: This ministry is responsible for the formulation
of the Export and Import (EXIM) Policy in the country. It implements a legislation
prescribing a system of quality control and inspection for both export/import.
7. Ministry of Food Processing Industries: This ministry is responsible for the
formulation of policy for the healthy growth of the food processing industries and
provides developmental support to these industries. It encourages research and
developmental activities and assists the industries in active participation in laying
down of food standards as well as their harmonization with international
standards. This ministry is also the licensing authority for processed fruits and
vegetable industries.

Research Institutions Involved in Regulation of GM Food
1. National Institute of Nutrition (NIN), Hyderabad, is India's premier nutrition
research institute working under the aegis of Indian Council of Medical Research
(ICMR), Ministry of Health and Family Welfare, Government of India. ICMR
proposes to set up a GM Food Safety Cell in NIN.
2. Central Food Technological Research Institute (CFTRI), Mysore, is a premier
institute working under the Council of Scientific and Industrial Research. Its multidisciplinary spread (across 16 R&D departments) covers almost every field of
scientific investigation connected with foods and their relationship to humans,
including the cutting edge area of food biotechnology.
3. The Defense Food Research Laboratory (DFRL), Mysore, under the aegis of Defense
Research Development Organization (DRDO), caters to the varied food challenges
for military and paramilitary forces. This laboratory is engaged in research and
development of traditional indigenous foods and their preservation.
4. Industrial Toxicology Research Centre (ITRC), Lucknow, a constituent laboratory of
the Council of Scientific & Industrial Research (CSIR), is dedicated to provide
health safeguards to industrial and agricultural workers through its rich
knowledge-base, created painstakingly over the years.
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5. National Bureau of Plant Genetic Resources (NBPGR), New Delhi, is the nodal
organization in India for collecting, introducing, evaluating and conserving plant
genetic resources. NBPGR is also responsible for plant quarantine activities
relating to exotic samples.
6. Centre for DNA Fingerprinting and Diagnostics (CDFD), Hyderabad, is an
autonomous institution supported by the DBT and is engaged in providing services
for DNA fingerprinting and diagnostics in addition to basic research in related
areas. DNA fingerprinting services are also being provided to various government
and law enforcement agencies.

Comments on the Regulatory Process
1. Genetic Engineering may be seen as an innovative technology and we must
encourage it for crop development, health and other specified areas and we
must understand its potential in Climate Change Mitigation. Neglecting it due to
public outcry or due to lack of knowledge base is going to damage our Food
Security and welfare of the citizens and could even prevent our taking
appropriate measures for protecting all our Bio diversity.
2. The results of all tests should be given in the form of a booklet to all scientists
for evaluation and should also be made open to the public.
3. A decision should be taken after thorough risk analysis and completely proven
scientific experimentation. Patents and royalties should be taken care of. Food
Safety Standards Authority of India, which operates under the Ministry of Health
and Family Welfare, should also be involved
4. The GEAC mechanism should be revised. The research should happen first in the
public sector and only then should it go to the private sector. This is important to
maintain seed quality as well as ensure
reasonable cost. Science is for society and not
just for the sake of science.
5. There should be an independent infrastructure
to check both public and private research
6. In India 60 per cent of the population is
dependent on agriculture and this population
will be controlled by multinationals through
the control of seed and agrochemicals
production.
7. The seed companies will charge Rs. 1250 as
trait fee for what costs them Rs 300 to 500 to
produce. This is unfair.
8. There should be a proper seed policy. In India
the seed policy, instead of protecting the
farmer's rights to seed collection,
preservation, use and exchange is abridging
them.
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9. A national policy is required on GM crops. Needs analysis and crop prioritization
should be done.
10. There is neither a Seed Act nor a MRTP Act to control monopoly and seed supply.
Every year spurious Bt seeds are being sold with no action. We request the Union
Government to strengthen the research facilities at
ICAR and State Agricultural Universities so that they
themselves can conduct research on sustainable
technologies. Public seed supply systems like
National Seed Corporation, AP State Seed
Development Corporation, universities etc. should
be strengthened.
11. Safety norms on GM crops are not being enforced.
12. Government should also evolve a GMO policy which is
farmer friendly and not corporate-centric.
13. According to Patents Act, 1970, the methods of
cultivation and plants are excluded to ensure
farmers' right over seed. Now farmers will be made to depend on MNCs for seed.
If GM seed is permitted, farmer's right under Plant Varieties Protection and
Farmers Rights (PVFR) Act of 2001 will be denied.
14. World hunger is caused solely by inequitable distribution of food and not by food
shortage. In this light the claims being made about 'GMOs for food security' are
baseless. Similarly, to address micronutrient deficiencies, only access to safe,
clean drinking water and providing meaningful wages will help.
15. Now that the seeds have been developed what will stop the company from selling
the same in the black market?
16. No consent has been sought from the local Biodiversity Management Committees
(BMC), State Biodiversity Boards and committees set up by Village Panchayats
under the Biodiversity Act. All these bodies have been constituted under the
Biodiversity Act to protect, conserve and promote sustainable use and equitable
sharing of biodiversity.
17. The need for a particular new technology must be discussed right in the
beginning when it is proposed by a promoter. If after thorough research, no
traditional or alternate solution can be discovered, only then should permission
for research be given to the promoter of the concept.
18. Germplasm imported under license of research must not be used for its
propagation for commercial application.
19. Scientists are unable to conduct independent research on GM crops as patents
prevent full access to research materials and the ability to grow and study plants.
20. In case of divided opinion among Indian states about GM crops, states that refuse
GM crops must have the legal ammunition to prevent the spread of the GM crops
through bio-piracy, smuggling etc.
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21. GEAC has approved the first genetically engineered food drop (Bt Brinjal ) with
unprecedented haste.
22. The environmental risk, relevance of technology and socio-economic impacts
must be critically looked into prior to approval of commercialization of such
crops.
23. In no other country in the world are food crops with toxins, particularly
vegetables, being forced on cultivators by a national government.
24. Humanity has a collective right over the use of biodiversity and germplasm that
have been preserved by the farming community from age-old times. By changing
a gene or two, a company should not be entitled to claim patent on it and make
a profit.
25. WHO and FAO insist that antibiotic resistance marker genes shall not be used in
food crops.
26. EC II Report fails to say how a farmer can safeguard his non-Bt Brinjal from
contamination by a transgene from a neighbouring farm sown with Bt Brinjal.
27. The regulatory authorities are using circular arguments, each one quoting the
other and then finally quoting the industry and companies' data and research as
proof of safety. This is unacceptable.
28. Justice Balakrishnan's bench had directed that Mahyco's biosafety dossier on Bt
Brinjal be posted on the GEAC's website. But all that the GEAC put out was
Mahyco's analysis and conclusions.
29. The expert committee concluded that Bt Brinjal was "safe for environmental
release in India" and that its benefits "far outweigh the perceived and projected
risks". The committee's report came out on October 8 and the GEAC gave its
clearance six days later.
30. How will GM food be labelled in a country where vegetables are not sold only in
supermarkets? And how feasible is it to maintain the segregation from the field
to the market?
31. As per the Cartagena protocol, to which India is a signatory, transgenic versions
of crops for which we are the country of origin should not be permitted.
32. A system of post-release monitoring must be put in place before commercial
release is allowed into the environment to assess the performance and impact.
33. A proper system of labelling of GM crops must be put in place, with public
awareness to enable informed choice.
34. A system of public participation in decision- making and in regulatory bodies must
be put in place.
35. All regulatory data and bio-safety data should be available to the public.
36. A law of liability must also be in place before commercial release is permitted so
that companies are liable for health and environmental damage that might ensue.
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37. Many points like the farmer's freedom of choice, environmental impact analysis,
long- term sustainability, increase in cost of production, etc. have been ignored
deliberately.
38. MoEF should consider conflict of interests among stakeholders before approving
reports submitted by its departments.
39. The information related to funding sources and methodology of
research/committees' reports constituted by MoEF must be in the public domain
40. There should be concern about the existing protocols and systems before giving
a final answer on the safety of GM crops.
41. Some studies undertaken in the matter lack unbiased scientific approach and
transparency.
42. Implicit monopoly of profit-oriented corporates is against public interest and may
lead to dependence of our farmers on them, as they will have to acquire fresh
seeds every year because GM seeds are not reusable.
43. Why does the government not establish its own credible scrutiny and regulatory
system?
44. The right of farmers to remain GM-free will be snatched away.
45. How can it be ensured that a legal framework exists to tackle the issue if
anything goes wrong?
46. There is total absence of any systematic study related to the impact of GM crops
on biodiversity, germplasm, ploughable land, non-target organisms and the
environment.
47. GM crops are totally prohibited in most countries. In much of Europe, including
UK, Germany, Switzerland, Austria, the ban continues in defiance of WTO
directives. Over 85 per cent of global GM cultivation
is confined to just 4 countries: US, Canada,
Argentina and Brazil; and to a mere four crops corn,
soya bean, cotton and canola. India should learn
from the experience of other countries.
48. Rice, pigeon pea, mustard are already under open
field trials for GE; to be followed by wheat, jowar,
ragi, bajra, corn, cassava, potato, onion, sugarcane,
tea; and also various pulses, oilseeds, vegetables,
fruits and spices. This is against the precautionary
approach advised by India's Planning Commission
Task Force set up to review GM policies and laws.
49. For any truly independent system of objective
evaluation, India must set up a lab of her own, which has high public credibility,
which must be governed and staffed by an impartial body of people with
unquestionable integrity who have no economic link/s whatsoever (direct or
indirect) with any GM producing or marketing company. It is such a body that
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must undertake in a totally transparent, peer-reviewed manner all the required
biosafety and related tests, monitoring, assessment and evaluation, including
multigenerational studies. This has been stressed by the Supreme Court
appointee, Dr Bhargava, on the Planning Commission Task Force on GM policies
and laws.
50. According to the legal framework , the 1989 Rules for the Manufacture, Use,
Import, Export and Storage of Hazardous Micro-organisms, Genetically Modified
Organisms and Cells, (and subsequent amendments), the statutory authority to
take decisions on the release of GMOs rests with the Genetic Engineering
Approval Committee (GEAC) which is India's apex decision-making body. However
the decision-making process must be democratic and must take the views of all
stakeholders from different socio-economic groups into consideration.
51. The head of GEAC must be a technically competent person, not whoever happens
to be posted as Additional Secretary in the Ministry of Environment and Forests.
52. Commercial release of GM crops should be held back till a proper regulatory
framework with appropriate systems is in place. However, research should
continue.
53. India must develop a new, stand-alone Gene Technology legislation like other
countries have done. We have copied the American system of parking our
regulation under the Environmental Protection Act although our situation is
entirely different.
54. A comprehensive environmental, legislative, socio-economic needs-assessment
research is needed to check whether GE is the only way to achieve food security,
or whether organic and non-GE techniques with a sound management strategy
are more practical ways towards food security.
55. We need to create structures to enable public participation in decision making on
GMOs. This should be done after a stakeholder dialogue to determine the levels
and nature of public participation.
56. The regulatory system must have an unequivocal requirement for assessing the
socio-economic impact of a new transgenic crop on traditional agricultural
systems, agrobiodiversity and the traditional knowledge of communities. This is
required by the Biosafety Protocol.
57. There must be an unambiguous definition of what will constitute 'Confidential
Business Information'. Barring this, all other biosafety data must be available for
public scrutiny.
58. This must be preceded by a public education exercise so that the label is not
merely a coloured sign on the package but offers the opportunity for informed
choice to the consumer. For labelling to make sense, it will have to be preceded
by a system for segregation, traceability and Identity Preservation of GM crops.
59. ICAR-IARI should not become junior partner to MNCs.
60. Why should Indian agriculture be based on what MNCs dictate?
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61. National Biotechnological authorities have to regulate the price of the seed.
62. There are no biosafety measures and regulations in place; hence there is no way
of evaluating the Bt crops.
63. GM risk assessment has not been done for Indian conditions, hence we need a
stricter regulatory process.
64. The GM policy should essentially include an action plan for quick withdrawal of
the product as soon as some detrimental effects are observed, even if that is
after a considerably long period of time.
65. The results in the field are significantly different from those in the laboratory,
hence a cautious approach to this issue is required.
66. The science behind GM is very strong but the risk assessment is very meagre. The
Government should ensure that a through risk assessment is conducted before
giving the green signal.
67. There is a need for a regulatory body that ensures the ethical functioning of the
GEAC.

68. Invest adequate resources in biosafety testing and monitoring at various stages.
Public sector agencies complain they get research grants for research on
transgenics but not for risk assessment.
69. A risk benefit analysis of every transgenic crop should be conducted with public
participation.
70. India has proven time and again its inability to pin liability on these transnational
entities when things go wrong, tragically so, as in case of Bhopal. So, looking at
the past experience, we will have no recourse when things go wrong, which they
will, considering the lax regulatory process. With no liability and redressal
system we have no right to contaminate our food with an alien gene and
irreversibly threaten our biodiversity.
71. There are chances of theft of the good traditional varieties which could not be
patented as they are already in the public domain. They may be patented at a
later stage by keeping their seeds in laboratories. There are also chances of
transmigration of local species without our knowledge.
72. Internationally, about 30 tests are prescribed before a country can allow GM
seeds. However, India has done only six or seven tests. “Those too have been
done by Monsanto itself or samples provided by the company, which is trying to
push GM seeds in India," notes Dr Pushpa Bhargava.
73. Our country can't remain independent because MNCs will control our farmers who
account for 70 per cent of our population.
74. Only Mahyco was permitted to import Bt Cotton seed for research trials.
Nuziveedu Seeds Limited (NSL) in Gujarat had Bt Cotton seeds which it might
have imported illegally, or NSL is part of Mahyco or through Mahyco trial
experiments through cross pollination process. This shows the poor monitoring
mechanisms in place in our country.
75. Pharmacovigilance in India is very weak. This puts into doubt the viability and
effectiveness of any regulatory mechanism for GM foods in general, considering
also the impossibility of labelling in a diverse market in a country where several
levels of poverty and illiteracy exist at the same time.
76. There is asymmetry of information between the buyer and seller. This could lead
to market failure.
77. There are serious inadequacies in the study design itself and all the studies
claiming safety of the product have been either done or sponsored by the same
company that is pushing the technology.
78. Most of the Good Laboratory Practices (GLP) procedures are not capable of
detecting fraud or wilful manipulation, or of ensuring the absence of these
practices.
79. The protocols for biosafety need to be updated. More sophisticated analytical
methods like mRNA fingerprinting, proteomics; secondary metabolite profiling
and other profiling techniques may be required.
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80. Scientists are not informing the public about the health hazards that people will
have to face and about the results of the operative studies.
81. Indian labs do not have adequate and updated technologies and skills to detect
serious genetic issues.
82. To ensure that access to seed is ensured, the Intellectual Property Rights (IPR)
regime must retain farmer's rights and must not reduce flexibilities in Indian law.
83. A formal clearance from the Ministry of Health should be mandatory before the
release of any GM food/drug/other crops. Department of Ayurveda, Yoga &
Naturopathy, Unani, Siddha and Homoeopathy (AYUSH). AYUSH must be a
stakeholder in the approval process.
84. The GM crop issue does have great public policy significance and cannot be
confined to the scientists alone. Scientists, like everyone else, know what they
know and do not know what they do not know. They are not omniscient. Even
when totally objective, whatever they say is based only upon the present state of
their knowledge. Thus legislations must consider concerns of stakeholders that
extend beyond science.
85. Scientific invention alone is not the basis for large scale application of a
technology. It is for society to draw up their limits based on ethics and plain
good sense and whatever they come up with by remaining within those limits,
decide what is acceptable and what must be rejected. A very simple but related
example is that of Basmati Rice. Scientists at Pusa Institute developed a hybrid
closely resembling the premium pure Basmati minus its flavor. the new Evolved
Basmati should have remained in their labs. Instead, it was released in the
market. Who benefitted? It benefitted the adulterators for whom it is an ideal
adulterant. Major importing countries were forced to evolve strict standards and
even DNA based methods to check the adulterated Basmati. But the Indian
consumer continues to pay a high price for a highly adulterated product happily
believing it to be pure Basmati. Did it benefit the Basmati farmer or the
consumer? No. Is any regulation and control working? No.
86. Ministry may explore the possibilities of patenting rights to the Universities or
Government itself instead of giving a partnership right to the companies or
originators. They can come out with a clean chit and show that the Government
of India is not inclined to the interests of MNCs but that serving farmers interests
and India's pride as a source of Intellectual Resources (which was once enjoyed
by the developed nations) is its primary motto.
87. Public consultations are mandated in the Cartagena Protocol to which India is a
signatory. The MoEF is right in setting a precedent like this.
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Acronyms
AAEM
AYUSH
BMC
BRL I
BRL II
Bt
CaMV
CBO
CDFD
CFTRI
CRIDA
CSIR
DBT
DFRL
DLC
DNA
DRDO
EC-I
EC-II
FAO
FSB
GE
GEAC
GLP
GM
GMO
GRAS
IAASTD
IBSC
IC
ICAR
ICMR
IFOAM
IgE
IICT
IIVR
IPM
IPR

American Academy of Environmental Medicine
Ayurveda, Yoga and Naturopathy, Unani, Siddha and Homoeopathy
Biodiversity Management Committees
Biosafety Research Level I
Biosafety Research Level II
Bacillus thuringiensis
Cauliflower Mosaic Virus
Community Based Organisation
Centre for DNA Fingerprinting and Diagnostics
Central Food Technological Research Institute
Central Research Institute for Dryland Agriculture
Council of Scientific and Industrial Research
Department of Biotechnology
Defense Food Research Laboratory
District Level Committee
Deoxyribonucleic acid
Defense Research Development Organization
Expert Committee I
Expert Committee II
Food and Agriculture Organisation
Fruit and Shoot Borer
Genetic Engineering
Genetic Engineering Approval Committee
Good Laboratory Practices
Genetically Modified
Genetically Modified Organisms
Generally Recognized as Safe
International Assessment of Agricultural Science and Technology for Development
Institutional Biosafety Committee
Independent Charge
Indian Council of Agriculture Research
Indian Council of Medical Research
International Federation of Organic Agriculture Movements
Immunoglobulin E
Indian Institute of Commerce and Trade
Indian Institute of Vegetable Research
Integrated Pest Management
Intellectual Property Rights
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ISAAA
International Service for the Acquisition of Agri-biotech Applications
ITRC
Industrial Toxicology Research Centre
KIA
Knowledge Initiative in Agriculture
LAIS Centre Laboratory Animals Information Service Centre
MDR
Multi Drug Resistant
MEC
Monitoring and Evaluation Committee
MLRT
Multi-locational Research Trials
MNC
Multinational Corporation
MoEF
Ministry of Environment and Forests
MRTP Act Monopolies and Restrictive Trade Practices Act, 1969
NARS
National Agricultural Research System
NATP
National Agricultural Technology Project
NBPGR
National Bureau of Plant Genetic Resources
NGO
Non Governmental Organisation
NIN
National Institute of Nutrition
NPM
Non-pesticidal Management
NSL
Nuziveedu Seeds Limited
OPV
Open Pollinated Variety
PCMU
Project Coordinating and Monitoring Unit
PVFR
Plant Varieties Protection and Farmers Rights
RCGM
Review Committee on Genetic Manipulation
RDAC
Recombinant DNA Advisory Committee
RISDC
Research and Information System for Developing Countries
ROS
Reactive Oxygen Species
SBCC
State Biotechnology Coordination Committee
TB
Tubercle Bacillus (Tuberculosis)
TNAU
Tamil Nadu Agricultural University
UN
United Nations
USA
United States of America
US FDA
United States Food and Drug Administration
US DA
United States Department of Agriculture
WHO
World Health Organisation
XDR
Extreme Drug Resistance
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Glossary
Actinomycetes: group of bacetria found in soil and water that convert complex nutrient
into simple ones for use by plants
Allergenicity: phenomenon of inducing allergic reaction by a foreign substance in body of an
organism
Bilirubin: yellow breakdown product of normal heme catabolism. Heme is found in
hemoglobin, a principal component of red blood cells. It is excreted in bile and its level
increases in certain diseases
Carcinogen: substance responsible for cancerous growth
Centre of Diversity: a geographical location or local region where a particular taxon
exhibits greater genetic diversity than it does anywhere else.
Centre of Origin: a geographical area where a group of organisms, either domesticated or
wild, first originated and developed its distinctive properties
Cross Pollination: natural and or man-induced transferring pollen from the flowers of one
plant of a species to the of another plant of the same species Cry1AC: protein produced by
Bacillus thurengiensis to control insect pest
Endemic Organism: organism confined (found) only to a particular geographical area
Erythema: redness of skin caused by hyperemia of the capillaries in the lower layers of the
skin. It occurs with any skin injury, infection, or inflammation
Gene: a sequence of DNA that either codes for the synthesis of a specific protein or has a
specific regulatory function.
Genetic Engineering: a term covering all laboratory or industrial techniques used to alter
the genetic material of organisms. These techniques assist organisms to produce new
substances or perform new functions. For example increase yields of compounds already
produced by the organism, form new compounds, or allow organisms to adapt to drastically
altered environments.
Genetic Marker: a sequence of DNA with a known location on a chromosome and is known to
be associated with a particular gene or trait. Some genetic markers are associated with
certain diseases. Detecting these genetic markers in the blood can be used to determine
whether an individual is at risk of developing the disease. They are also used as a reference
point for mapping other genes.
Genetic Modification: any process that alters the genetic material of living organism. This
includes duplicating, deleting or inserting one or more new genes or altering the activities
of an existing gene. It can be performed on microbes, plants or animals (humans included).
Genetically Modified Organism (GMO): an organism (plant, animal, bacteria, or virus) that
has had its genetic material altered, either by the duplication, insertion or deletion of one
or more new genes, or by changing the activities of an existing gene.
Genome: all of the genetic information or hereditary material possessed by an organism.
Hispathological Tests: microscopic examination of tissue in order to study the
manifestations of a disease.
Horizontal Gene Transfer: any process in which an organism incorporates genetic material
from another organism without being the offspring of that organism.
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Integrated Pest Management: approach to managing pests by combining biological,
cultural, mechanical and chemical tools in a way that minimizes economic, health and
environmental risks
Isolation Distance: distances used in regions where genetically modified (GM) and
conventional or organic crops are grown in co-existence. The "isolation distance" between
fields refers to the area separating them, on which genetically modified pollen can settle
without fertilising non-GM crops.
Lepidoptera: group of insects with scales that include butterflies, moths etc.
Monoculture: natural vegetation or farm composed of a single species
Mutogens: physical or chemical agent that changes the genetic material, usually DNA, of an
organism and thus increases the frequency of mutations above the natural background level.
Oedema: an abnormal accumulation of fluid beneath the skin or in one or more cavities of
the body. Principle of Substantial Equivalence: a concept, developed by OECD in 1991, that
maintains that a novel food (for example, genetically modified foods) should be considered
the same as and as safe as a conventional food if it demonstrates the same characteristics
and composition as the conventional food. Mutation: a change of the DNA sequence within a
gene or chromosome of an organism resulting in the creation of a new character or trait not
found in the parental type.
Proteins: chemical substances which mediate the form and function of cells and organisms
either by forming part of definite structures or by acting as biological catalysts in living
processes. Proteins are chains of different amino acids, and the order of amino acids and
length of the chain are unique for each kind of protein.
Proteomics: large-scale study of proteins, particularly their structures and functions
Pruritus: an itch or a sensation that makes a person want to scratch which is caused by
various skin diseases
Reactive Oxygen Species: very small molecules that include oxygen ions and peroxides and
can be either inorganic or organic and have important roles in cell signaling
Terminator Gene: a specific genetic sequence inserted into a seed's DNA. Once activated by
a synthetic chemical catalyst of the manufacturer's choosing, the sequence renders the seed
and crop it produces sterile.
Transgene: a segment of DNA containing a gene sequence that has been isolated from one
organism and is introduced into a different organism. Vector: something used as a vehicle
for transfer. A bacteriophage, plasmid, or other agent that transfers genetic material from
one cell to another. It can often be used carry foreign DNA into a host cell.
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