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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 crylAc 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



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-Il) 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 | actively encourage their
submission,

2. During January and February 2010, | 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.”

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



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
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™’ 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
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interactive deliberations and debates on how the underlying issues should be seen.

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
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scientific findings emerge that more robustly support an alternative explanation.””.

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
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.

v S

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

1 Kolkata 13th Jan,2010 11:00 am-3:00 pm
2 Bhubaneswar 16th Jan,2010 2:30 pm-6:00 pm
3 Ahmedabad 19th Jan,2010 12:00 noon-3:00 pm

4 Nagpur 27th Jan,2010 11:30am-2:30pm
Chandigarh 29th Jan,2010 1:00pm-4:00pm

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

7  Bangalore 6th Feb,2010 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

Venues

Bose Institute
KIT University Auditorium

Ahmedabad Management
Association

Indian Medical Association

Bar Council of Punjab and
Haryana

Central Research Institute
for Dryland Agriculture
(CRIDA)

Jnana Jyoti Auditorium,
Central College Campus

Map of India showing brinjal
cultivation areas and Bt Brinjal
National Consultation locations
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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-I1) 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



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 L s bl e Pk L ALAR R AR AR g0 gk
number of people attended than had been expected. iSiE o G :
CEE ensured that alternative and additional Y@, T

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
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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 first-
come 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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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
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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
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10.

11.

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.

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

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
guestion 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).

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.

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.

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

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.

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.
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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.

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.

Following worldwide condemnation of the terminator seeds, the UN's Convention
on Biological Diversity (2000) recommended a de facto moratorium on their field-
testing 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 re-
introduce terminator seeds, ironically under the guise of 'bio-safety'.

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

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.

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

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.

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

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

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.

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.

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.

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

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

Monoculture of Bt Brinjal will quite risky under epidemic and changing climate
conditions.
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Bt Brinjal will lead to homogeneity and monotonous similarity of the fruits.

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.

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

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

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

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

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

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

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.

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 micro-
organisms, in addition to its biochemical impacts.

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

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

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.

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

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.

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

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

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

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

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

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

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.

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.

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.

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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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.

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

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.

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

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

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

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.

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

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

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

A survey of more than 3,063 farmers in Andhra Pradesh, Madhya Pradesh,
Maharashtra, Gujarat and Karnataka growing Bt and non-Bt cotton (ACNielsen ORG-
MARG, 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.

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.

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.

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.
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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.

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

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

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

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.

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.

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.

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

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

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.

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

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

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

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

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.

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.

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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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.

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.

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

GM increases resistance to diseases and herbicide.

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.

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.

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.

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

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.

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

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.

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.

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.

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

The superiority of Bt technology over other methods has not been clearly
established.
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Bt Brinjal, once released, cannot ever be recalled, nor can the ecological chain
reactions it unleashes be stopped.

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.

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.

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.

Development of resistance is a fact of evolution and this is definitely going to
happen in Bt over time.

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.

In changing climatic conditions one cannot predict what might happen in pest
ecology.

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.

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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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.

GMO-based agriculture needs fifty times as much energy as organic farming.

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.

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.

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.

The weight of a Bt cotton boll is less than non-Bt varieties.

FSB resistant natural Indian varieties already exist. Government should initiate
research programmes for their improvement and propagation.

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.

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.

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.

Is there any comparative study of Non Pesticidal Management, indigenous variety
and organic farming including mixed cropping?

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.

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 chemical-
free options to control FSB. Such options need
more research and commercial use.

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

Inadequate knowledge among the farmers as
to the cultivation of Bt cotton results in loss;
the technology itself does not have problems
as such.

Unlike other hybrid varieties, Bt Brinjal seeds
can be reused, which will save the cost of
purchasing fresh seeds.
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If Bt Brinjal helps in getting higher profits, it
should be allowed.

If Bt Brinjal is raising the crop output, income
and profit then some farmers have no
problem in cultivating it.

The United Nations Millennium Development
Goals support the need and use of
biotechnology for the advancement of food
security.

The World Health Organization upholds the
importance of biotechnology in food crops.

| 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.

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.

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.

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.

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.

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.

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.

At present, the percentage of organic brinjal growers/exporters is negligible in the
total production of brinjal in the country.
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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.

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.

We have been able to economically benefit considerably from Bt cotton; my
children now study in good schools.

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.

Cotton production in Gujarat has increased since the introduction of Bt Cotton
from 25-30 lakh to now over100 lakh bales.

Organic farming will never feed the country or ensure food security. The only
alternative when pesticides fail to improve yield, is GM crops.

Bt Brinjal was developed to ensure profitability for small and marginal farmers.

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.

The marketable fruit yield is more than 95% and significantly reduces the need for
pesticides in case of Bt Brinjal.

A monopoly of multinational companies in seed production and sale of the seeds is
not in the economic and political interest of India.

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.

Production of Bt cotton decreases over subsequent years. Hence it is not profitable
for farmers in the long run.
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Bt Brinjal production in excess of demand will reduce its price in the market and,
thus, profit margins for the farmers will shrink.

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.

Farmers in Maharashtra and Andhra Pradesh have committed suicide due to losses
occurring from Bt cotton crop failure and heavy investment farming.

Compensation packages for farmers in case of Bt cotton production being lower
than estimated need to be worked out and implemented.

Farming of GM crops is contaminating the soil. Thus, organic farmers are incurring
financial losses because of denial of accreditation by certifying agencies.

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.

Soil contamination from Bt cotton has affected small and marginal farmers the
most.

Farmers will need to buy Bt Brinjal seeds every year if seed quality is not good.
Small farmers cannot afford this.

GE is not an answer to food security; better storage, distribution, pricing and
marketing strategies will eliminate the need for the risky GE technologies.

Traditional seeds make farmers self-reliant in terms of storage and re-use, Bt
technology will make them dependent on market forces.

Bt technology has helped only large (1-2%) land owners, not small land owners (70-
80%). So, it requires reconsideration.

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.

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.

Bt products are economically not viable.

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?

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.

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.

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.

Farmers will have to pay high prices for Bt Brinjal seeds, and the burden will be
passed on to consumers.
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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?

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.

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.

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.

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.”

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 agro-
ecological 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.

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.

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.

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.

Bt cotton has caused a considerable increase in the use of child labour in Gujarat.
The girl child is sent to work in the Bt cotton fields instead of to school.

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.

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.

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.

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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The cost recovery model for seed pricing suggested by Mahyco has not been
explained.

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.

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.

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.

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.

The tribal belts of Gujarat have developed and progressed solely on Bt cotton.

Any increase in the production of Bt Brinjal does little to challenge the issues of
food security in this country.

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.

Farmers need support in terms of electricity, land rights, irrigation etc. Bt Brinjal
will not solve any of these problems.

| have a larger debt than my father's: | grow Bt cotton and if | was economically
doing well this would not be the case.

Small and marginal farmers will be forced to abandon agriculture and join the
ranks of agriculture labourers and subsequently live in urban slums.

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.

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.

The gene revolution may reduce farmers' control over their own seeds.

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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In India, 85% are marginal farmers. They
require small or low cost technology. Bt or
GMO technology is not affordable for them.

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.

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?

If there is enough profit then farmers will
cultivate Bt Brinjal. Otherwise not.

Bt is stress-intolerant. Hence, farmers may suffer huge economic loss due to
failures of crop in case of droughts or floods.

The GM crop will destroy the livelihood of several marginal and landless labours.

Many consumers might not prefer eating Bt Brinjal, hence the marginal farmers
who cultivate Bt Brinjal might incur huge financial losses.

There would be problem of seed security and it would lead to dependence on MNCs
for seeds.

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.

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.

Exhaustive socio-economic studies are necessary to assess the impact of transgenic
crops on traditional agricultural systems and indigenous crops.

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.

There is no study that is able to directly co-relate farmer suicides and Bt cotton
production.

At present, 30% of seed production business in India is in the hands of multinational
companies, and further increase is not good.

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.

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.

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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Organic farming, if holistically adopted, can revitalize society, enhance the
environment and safeguard future generations.

Cuban Organic Farming Association showed that organic agriculture is a key to both
food security and environmental sustainability.

West Bengal is already surplus in brinjal production and in another decade the
surplus would be around 58%.

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.

Most commercial GM crops are grown by large farmers in a handful of countries
with industrialized, export-oriented agricultural sectors.

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.

The technology may cause undesirable degeneration and low quality product may
be obtained.

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.

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.

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.

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.

If consumers do not buy Bt Brinjal then farmers may suffer losses.

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.

In sustainable agricultural
practice, we grow beans,
coriander, marigold etc. with
brinjal, which gives us extra
income.
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Consumer Concerns
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Organic farming cannot sustain the rate of production and would ultimately lead to
unchecked price rise, which will hamper our economic status for sure.

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.

Bt Brinjal will dominate the market and reduce availability of traditional varieties
to consumers.

Bt Brinjal should be marked for differentiation through labelling so that consumers
have a choice.

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.

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.

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.

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.

GM seeds contain genes of animals and insects and this is totally unacceptable in
the context of the Indian ethos.

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.

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?

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.

Bt Brinjal, involving a gene insert from another organism, cannot be accepted as a
pure vegetarian food.

Consumers should have the right to select non-GM.

GMOs were opposed by many European countries and Japan. Then, why is India
opting for it? This violates consumers' right to safe food.

Will Bt Brinjal be tasty, nutritious and healthy?

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.

A monoculture that could result from Bt Brinjal will completely destroy the local
cuisines made from specific varieties of brinjal.
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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.

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?

As a citizen, | demand that | get food Bt free and pesticide free.

The introduction of Bt gene has reduced photosynthetic capacity of the plants by
20%. Hence, calorific value has been reduced by 50%.

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.

The issue of the Bt gene having an effect on the medicinal properties of other
Solanum species is erroneous and unscientific.

The taste of brinjal is gradually decreasing due to pesticide use. Bt might help to
address this.

The simple reason for saying no is that it introduces toxins into my system, and | do
not want it even if it does not harm me.

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 | have the right to choose between Bt and non-Bt. Non-labeling will obstruct
our fundamental right to choose.

Toxic food is not food security.
The natural taste and flavour of brinjal will be lost.

Commercialisation of Bt Brinjal and its use could impact the life-span of
consumers.

36



37

- 258.

- 259.

- 260.

- 261.

- 262.

- 263.

- 264.

- 265.

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.

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.

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.

Bt cotton had increased production but still the prices have not come down. This
may happen again with Bt Brinjal.

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.

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

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, multi-
national seed corporations are funding research adds to these doubts.

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
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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.

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.

Bt Brinjal carrying CrylAc 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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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.

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.

The Bt gene breaks down during digestion into common amino acids, which are
part of the normal diet and are neither toxic nor allergic.

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."

Transgene may enter human gut bacteria over the long term. The foreign gene and
the protein they create will be harmful for us.

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 CrylAc is rapidly digested in gastric fluid, studies with Bt
Brinjal showed that the CrylAc protein is not detectable within 1 minute of
cooking by any of the various methods.

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.

The CrylAc protein used in Mahyco studies is identical to the in plant CrylAc
protein in Bt Brinjal. This has been established by scientific experiments as
required by the regulatory authority

CrylAc protein, expressed in Bt Brinjal, has been proven safe by various studies all
across the world.

CrylAc 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.

The pesticide decontamination procedures, particularly washing, will not remove
pesticide residues from the fruit surface whereas cooking degrades the Cry 1Ac
protein.

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.

The CrylAc protein inserted
into Bt Brinjal event EE-1 has
been extensively studied for its
safety. It has been well
established that the CrylAc
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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It has been reported that 90 -110 days of age (mating age) of rats is considered
equivalent to 21-25 years age of humans.

CrylAc 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 CrylAc
protein have been consumed by millions of people with no adverse effects.

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.

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.

GM crops are the most studied and documented products in agriculture.

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.

CrylAc protein has been shown to rapidly degrade (in 30 seconds) in simulated
gastric fluid.

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?

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.

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?

Fodder from GM crops (Bt cotton) has no adverse impacts on the health of cattle,
sheep and goat.

Expression level of toxic gene in Bt crops is very low and does not cause any health
impacts on human beings.

Using Bt crops is good for health as it does not need the spraying of hazardous
pesticides.

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.

Protein content is high in GM food.

The non-Bt Brinjal crop is sprayed heavily with pesticides before sale in the
market. The residue remains. This can reduce with Bt Brinjal.

Oil from Bt cotton seeds has been available in the market for several years now,
and no health impacts have been seen.

The health problems that occur in India are an outcome of the very high pesticide
residue on food.
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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.

Long-term studies on allergicity and toxicity have not been carried out prior to
getting the approval for commercialisation of Bt Brinjal.

Consumption of Bt cotton fodder has resulted in mortality of cattle.

The understanding of health impacts from Bt Brinjal (cancer, allergies etc.) is not
adequate and needs up to date research for a final conclusion.

Some farm workers exposed to Bt pesticide were seen to have developed skin
sensitization and IgE antibodies to the Bt spore extract.

GM crops affect the reproductive system (fertility) in human beings.

CaMV 35 is Bt gene promoter for GM cauliflower and has been observed to activate
dominant viruses.

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.

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.

Mahyco and ECII report mentions only CrylAc protein while Bt Brinjal contains a
fusion of Cry1lAb and CrylAc. Thus conclusions mentioned in these reports are not
accurate and further studies based on the fusion (chimerical construct) are
needed.

The EC Il 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.

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.

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.

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.

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.

GM crops are not safe for infants, children, old people and pregnant women.
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GM food can carry unpredictable toxins.

Bt toxin CrylAc has recently been shown to be a potent oral/nasal antigen and
adjuvant.

Bt toxin CrylAc has recently been shown to be a potent oral/nasal antigen and
adjuvant.

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.

No field trials of the crop have been carried out till date; all are mere laboratory
reports.

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.

Monitoring of 1st, 2nd, 3rd and 4th generation results is essential to know the
effects of the mutant gene of Bt Brinjal.

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.

GM crops impact internal organs of mammals.

GM crops have the potential to cause unexpected allergies, and increased immune
response to other food articles.

Little is known of the long term effects the alkaloids will have on the human body
as a result of consumption of Bt Brinjal.

GM crops have the potential to reduce reproductive capacities in animals.

Infants and children are most vulnerable to any allergens that may have gone
undetected in GE food.

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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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.

Altering the gene structure of brinjal will change its nutrient composition.
Bt Brinjal is not the natural state of brinjal and it takes longer to get digested.

Upon digestion, Bt Brinjal leaves behind a high amount of toxic and poisonous
amino acids.

Bt Brinjal, unlike other fruits and vegetables, leaves an acidic residue upon
digestion, hindering the optimum functioning of the body, thereby adversely
affecting health.

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.

From food and nutrition point of view, brinjal is not a priority crop, and this
technology is not required.

Genetic engineering technologies are not mature, and there are chances of
deleterious effects.

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.

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?

Abnormal protein (toxin for pest) may increase sister chromatid exchanges, which
increases our susceptibility to cancer and other diseases.

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'..

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.

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.

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.

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.

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.

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.

A clear protocol of mandatory bio-safety tests must be prescribed for agencies
producing transgenic organisms, so that tests are comprehensive and standardized.

It is not completely proven that these types of genetically modified crops are safe
for human consumption.

Commercial cultivation of genetically-modified Bt Brinjal had the potential to
threaten bio-diversity, destabilise eco-systems and limit future agricultural
possibilities.

This new technology is going to affect our soil, water and biodiversity.

The calorific value of the Bt products should be tested and proven for safety with
regard to health.

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.

The experiments on human safety were insufficient and Bt Brinjal can cause gastric
ailments and diarrhoea.

A period of 7 years is not sufficient to draw any conclusion when human health and
environment are at stake.

Human trials as with medicine should be conducted.

The EC Il Report does not state any plans for post marketing surveillance study.
There is no chance of retraction of product once it is released.

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?

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.

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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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.

Bt Maize induced alteration in intestinal and peripheral immune response of
weaning and old mice.

GM Maize has been found to cause hepatorenal toxicity.
Certain studies have shown that GM crops can alter the cell structure itself.
GMO are inherently unpredictable.

There is evidence that long strands of DNA survive for extended periods after
ingestion.

When pregnant animals were fed foreign DNA, fragments may be traced to small
cell clusters in foetuses and newborns.

Studies should be done especially on reproductive effects on mothers and
teratogenic effects on children.

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.

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.

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.

Just as Bt toxin attacks the
pests and Kills it, it also
attacks beneficial micro-
organisms in the human body,
thus causing irreversible
damage to our immunity.

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?

Intergenerational studies need to be carried out that rule out teratogenic effects
as well as the possibility of cancer.
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There are several unanswered
guestions. 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.

Hilbeck et al. showed the ill
effects on green lace wing
when fed on GM corn.

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?

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.

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.

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

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.

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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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.

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.

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.

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

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.

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.

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.

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.

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 multidrug-
resistant tuberculosis.

The reduced calorific value (15 per cent less) of Bt Brinjal will further affect the
malnourished population.

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.

New analysis of a rat-feeding study with a genetically modified maize reveals signs
of hepato-renal toxicity

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.

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.

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.

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,

An Austrian Government studies confirm GM threatens human fertility and health
safety.

The Italian Government's National Institute of Research Institute on Food and
Nutrition reports that GM-fed mice show disturbance in the immune system.

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

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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In Mahyco studies on rabbits, salt levels, glucose, platelet count and red blood cell
percentage altered indicating anaemia

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.

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

Bt Brinjal produces a protein which can induce resistance to Kanamycin, an
antibiotic

In Mahyco studies, sample size of Bt and non-Bt Brinjals to determine
compositional difference of the crops is inadequate

Mahyco studies do not have any data to show compositional difference in varying
climatic conditions of India.

Mahyco research lacks coverage of reproductive studies of animals, which is a
crucial parameter in biosafety studies.

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

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?

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.

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.

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.

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.

Bt Brinjal is a crop that will be directly consumed by people, and will thereby
expose them to serious health hazards

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.

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
guantitative as well as qualitative terms, of the recipient organisms (WHO 2005)
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The EU countries have banned GMOs because of serious concerns relating to
potential adverse effects on human health

Bt Brinjal infuses 16-17 mg/Kg of Bt insecticide toxin into the recipient's body.

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.

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.

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.

Scientists are not aware of functional genomics. How the alien gene-construct
along with the promoter functions is not clear.

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.

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.

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.

The aspect of congenital defects has been totally neglected.

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.

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.

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.

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?

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.

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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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.

The internal destruction of pests is dangerous to the health of the consumer.

As Bt Brinjal is created to produce the CrylAc 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.

Brinjal itself has an inherent property of allergenicity which may be enhanced
further in the Bt variety.

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.

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.

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.

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.

Health impacts due to Bt crops like immune reactions and allergies have been
clearly demonstrated through dose-response relationship.

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.

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.

The graph of general morbidity in countries like USA seems to be rising
concurrently with a rise in consumption of GM foods.

A pesticide-tolerant gene called the 'liberty link' in GM crops could result in
permanent pesticide production by the plant body.

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.

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.

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.

50



51

- 451.

+ 452.
- 453.

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.

In the US, thousands of pigs fed on certain GM corn varieties became sterile.

Scientific invention alone is not the basis for large scale application of a
technology.

Approval Process
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Indian scientists and companies are in the process of developing safer Bt pesticide
and need time and government support to compete with multinational companies.

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

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.

Bt Brinjal technology can be adopted for five years on a pilot basis, and if not
found satisfactory should be legally rejected.

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.

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.

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 Cry1lAC 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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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.

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.

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.

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.

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.

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.

Bt Corn in the United States has not been approved for human consumption.

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.

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.

Approval of Bt Brinjal is a move towards establishing complete control by the
corporate multinational stranglehold over agricultural and food production in India.

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

EC | recommendations for flavour and safety analysis of Bt and non-Bt crops has
not been adhered to by EC Il prior to approval. Skin sensitization tests on guinea
pigs recommended by EC | was also overruled by EC II.

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 bio-
safety of GM food crops including Bt Brinjal.

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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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

Tests to differentiate between Bt and non-Bt Brinjal must be promoted and made
public before launching Bt Brinjal.

Enough research and observation time must be allotted before launching Bt Brinjal.

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?

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.

There is no reason to introduce brinjal in India which is the home of brinjals,
where there is no shortage. lllegal 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.

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.

Bt Brinjal will not pass the MoEF environmental impact assessment test on the
grounds of possible impacts on the biodiversity, human health etc.

India needs to follow a precautionary approach, examine all legislations and
treaties (like Cartagena) before it approves Bt Brinjal.
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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.

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.

We doubt that the inquiry into the safety of Bt Brinjal is unbiased, rigorous and
scientific.

GEAC has not been transparent in the process of evaluating Bt Brinjal.

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.

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?

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.

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.

The details on how the OPVs can and will be shared across the country is unclear.

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.

Bt Brinjal would not pass an environmental impacts assessment test.

The commercialization of Bt Brinjal is in conflict with the Constitution of India
Articles 14, 16 and 19.

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.

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?

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 Il 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

54



55

499.

500.

501.

502.

503.

504.

505.

506.

507.

"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".

Scientific experiments carried out on Bt Brinjal have the following limitations:

a. lICT lab has no capacity for testing to check whether the samples provided
came directly from the market of a non-Bt variety brinjal

Rationale for choosing a particular analysis is not made clear

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

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.

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.

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.

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.

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?

Genetic contamination of the
brinjal cannot be regulated.
Hence Bt should not be
allowed and the gene pool
should be conserved.

There will be social, political
and economic unrest due to
forcible cultivation of Bt
Brinjal.

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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The monopoly of hybrid varieties and the creation of an alternative technology
make its usage compulsory.

There should be provisions to protect the rights of non-Bt farmers.

After introduction of Bt Brinjal if anything goes wrong and farmers suffer due to
that, will the government take responsibility and pay compensation?

Subsidy to the farmers is a better idea than Bt Brinjal.

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?

Genetic contamination of Solanaceae family (potato, tomato, chilli) will have
disastrous consequences to the nutritional security and livelihood security of
consumers and farmers.

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.

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?

From the health regulation point of view, who will take liability for eventualities
such as adverse drug reactions occurring due to Bt consumption?

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.

While Mahyco shared the truncated gene crylAc 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.

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.

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?

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?

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.

Let farmers have the right to decide which brinjal varieties they want to grow.
There should be no imposition from any agency.

“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?”

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.

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.

The introduction of Bt Brinjal in India calls for a “holistic”, rather than a
“reductionist” approach, particularly because it is a favourite vegetable.

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.

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.

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.

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

‘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'.

While the consultation process is on, it is expected that status quo is maintained
for brinjal.

As the brinjal has gone out of the list, it has to be put back under the Protection of
Biodiversity Act.

The process by which species are taken off the list should be clarified to the
public.

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.

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.

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?

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?

As many nations have banned GM food crops, there is no justification for India to
accept the development and commercialization of the Bt Brinjal.

Attempts to push GM foods into India are a form of “food colonialism” and an
attack on India's food sovereignty.

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.

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



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 long-
term 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."

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 Il 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.

. Institutional Biosafety Committees (IBSC):

This is a statutory body to be created at the

crop developing institution level, for approvals up to Risk Category | and Il
experiments in an institution. IBSC is supposed to inform the State Biosafety
Coordination Committees and District Level Committees about such research
work. For Category lll 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

. 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.



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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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 |
(Biosafety Research Level I), followed by large-scale trials and further tests called
BRL Il (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 small-
scale 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.



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 multi-
disciplinary 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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. 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.

. 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.

. The seed companies will charge Rs. 1250 as

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.

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.

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

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. r

There should be an independent infrastructure
to check both public and private research

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.

trait fee for what costs them Rs 300 to 500 to
produce. This is unfair.

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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. According to Patents Act, 1970, the methods of

A national policy is required on GM crops. Needs analysis and crop prioritization
should be done.

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.

Safety norms on GM crops are not being enforced.

Government should also evolve a GMO policy which is
farmer friendly and not corporate-centric.

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.

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.

Now that the seeds have been developed what will stop the company from selling
the same in the black market?

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.

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.

Germplasm imported under license of research must not be used for its
propagation for commercial application.

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.

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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GEAC has approved the first genetically engineered food drop (Bt Brinjal ) with
unprecedented haste.

The environmental risk, relevance of technology and socio-economic impacts
must be critically looked into prior to approval of commercialization of such
crops.

In no other country in the world are food crops with toxins, particularly
vegetables, being forced on cultivators by a national government.

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.

WHO and FAO insist that antibiotic resistance marker genes shall not be used in
food crops.

EC Il 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.

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.

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.

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.

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?

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.

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.

A proper system of labelling of GM crops must be put in place, with public
awareness to enable informed choice.

A system of public participation in decision- making and in regulatory bodies must
be put in place.

All regulatory data and bio-safety data should be available to the public.

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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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.

MoEF should consider conflict of interests among stakeholders before approving
reports submitted by its departments.

The information related to funding sources and methodology of
research/committees' reports constituted by MoEF must be in the public domain

. There should be concern about the existing protocols and systems before giving

a final answer on the safety of GM crops.

Some studies undertaken in the matter lack unbiased scientific approach and
transparency.

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.

Why does the government not establish its own credible scrutiny and regulatory
system?

The right of farmers to remain GM-free will be snatched away.

How can it be ensured that a legal framework exists to tackle the issue if
anything goes wrong?

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.

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.

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.

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.

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.

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.

Commercial release of GM crops should be held back till a proper regulatory
framework with appropriate systems is in place. However, research should
continue.

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.

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.

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.

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.

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.

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.

ICAR-IARI should not become junior partner to MNCs.

Why should Indian agriculture be based on what MNCs dictate?
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National Biotechnological authorities have to regulate the price of the seed.

. There are no biosafety measures and regulations in place; hence there is no way

of evaluating the Bt crops.

GM risk assessment has not been done for Indian conditions, hence we need a
stricter regulatory process.

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.

The results in the field are significantly different from those in the laboratory,
hence a cautious approach to this issue is required.

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.

There is a need for a regulatory body that ensures the ethical functioning of the
GEAC.
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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.

A risk benefit analysis of every transgenic crop should be conducted with public
participation.

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.

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.

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.

Our country can't remain independent because MNCs will control our farmers who
account for 70 per cent of our population.

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.

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.

There is asymmetry of information between the buyer and seller. This could lead
to market failure.

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.

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.

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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Scientists are not informing the public about the health hazards that people will
have to face and about the results of the operative studies.

Indian labs do not have adequate and updated technologies and skills to detect
serious genetic issues.

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.

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.

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.

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.

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.

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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AAEM
AYUSH
BMC
BRL |
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
[IVR
IPM
IPR

American Academy of Environmental Medicine
Ayurveda, Yoga and Naturopathy, Unani, Siddha and Homoeopathy
Biodiversity Management Committees
Biosafety Research Level |

Biosafety Research Level I

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 |

Expert Committee Il

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
B 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



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 CrylAC: 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.



Direction and Guidance: Kartikeya V. Sarabhai
Programme Director: Atul Pandya
Programme Coordination: Ramesh Savalia

Editing: Kiran Chhokar, Kiran Desai, Prithi Nambiar
Design and Production: Kiran Desai, Shailesh Bhalani, Hitesh Vaza, Hardik Raval, Hemal Solanki,
Mahendra Dadhania, Pratik Gajjar, Baldev Thakore

Central Secretariat:
Amit Shah, Aparna Susarla, Archana Gehlot, Chintan Mehta, Girish Jathar, Laxmikant
Deshpande, Leena Bhatt, Meena Nareswar, Mithika Dcruz, Raman Chavda, Sureshbabu

Consultations at various locations:

Kolkata

Coordination - Reema Banerjee

Archana Gehlot, Atul Pandya, Bibhu Prasad Tripathy, D P Rath, Mamuni Pandit, Prabjot Sodhi;
Rapporteurs and Volunteers form SAYEN and SGP NGO

Bhubaneswar

Coordination D P Rath and Prabhjot Sodhi

Aparna Susarla, Bibhu Prasad Tripathy, Bibhuti Bhusan Kar, D P Rath, G. Sai Smita, Kailash
Chandra Mallik, Kalinga Keshari Chand, Mamuni Pandit, Ruchismita Das, Sisira Samantray;
Volunteers from RAC, Sambandh, USS; Rapporteurs - Priyadarshini Rautray, Jyotsnarani
Pradhan, Pramod Kumar Dutta, Babrubahan Samantaray, Debabrata Dakua, Priti, Aastha (KIITS)

Ahmedabad:

Coordination: Ramesh Savalia and Atul Pandya

Amit Shah, Archana Gehlot, Ayub Serasiya, Bharat Gohil, Bhavesh Dhorada, Chintan Mehta,
Dasrath Vaghela, Hasmukh Patel, Hitesh Patel, Jaldip Thakar, Kaushik Patel, Kishor Gamit,
Kusum Prajapati, Leena Bhatt, Magan Gauvdi, Manan Raval, Mithika Dcruz, Parthesh Pandya,
Pramod Sharma, Rajesh Padvi, Raman Chavda, Samat Solanki, Suman Rathod, Sunita
Chaudhary, Vinod Parmar, Viram Bavadiya, Yogesh Jani

Nagpur

Coordination: Amar Karan and Sanskriti Menon

Atul Pandya, Avinash Madhale, Dharmaraj Patil, Kapil Sahasrabuddhe, Kishor Chaudhari,
Laxmikant Deshpande, Satish Awate, Savita Bharati, Vinayak Patil, Volunteers Ajay Dolke
and Yogini Dolke, SRUJAN, Ambadas Rambhau Kusulkar, Aparna Shete, Dhanushree S
Rahangdale, Durga Dadarao Tumdam, Jagdish C Bhagat, Krishna Thool, Minal Rameshrao
Pandhe, Pooja Vishwakarma, Pradip Nanaji Thawari, Prakash H Chavan, Pratibha Marotrao
Tandulkar, Priti Sabre, Punam Sharma, Punma Sharma, Sanjeevani D Raut, Savita R Patil,
Savitribai Jyotiba Phule Samajkary Vidyalaya, Supriya Virdi, Swati R Bhowate, Usha Vijay
Warjare, Yavatmal and LAD College, Nagpur.

100



101

Chandigarh

Coordination: Sharad Gaur

Atul Pandya, Hardeep Singh, Manisha Chowdhury, Prabhjot Shodhi, Pritom De
Volunteers from Bar Council of Punjab & Haryana, Chandigarh

Hyderabad

Coordination: Vanitha Kommu and Shailaja Ravindranath

Aparna Susarla, Indira Prakash, Mahesh, Ramesh Savalia, Rejini Simpson, Sailu G.,
Shailaja Ravindranath, Srinivas Reddy, Ushodayan Thampy, Vijay Bhaskar Reddy

Bangalore

Coordination: Ishwar Poojar and Shailaja Ravindranath, Giriraj U, M J Ravindranath
Madhu M, Manjunath KS, Nandan Kumar Menon, Ramachandra Hegde, Ramakrishna
Bhatta B, Ramesh M, Rupa R, Santosh Sutar, Sukhprit Kaur, Swarnim Shilpa, Venkat
Naidu MJ, Venkatesh P, Venkatraman Hegde, Vinay H

Students of Environmental Science and Biotechnology Departments and Volunteers
from St. Josheph's College, Bangalore: Alfred, Sushant Bist, Sushmita Brahmo, Ishan
Roy, Tejaswini AP, Vidya V, George Khumlo, Sebastion John, Deethi Varghees, Tanmay
Gupta, Clayton, Janani R, Prasanna Kumar DR, Yogananda KB, Prabhakar BS

Publication/Material Teams

Booklet and Panels in Regional Languages

Bengali : Reema Banerjee

Gujarati : Parthesh Pandya, Amit Shah, Sunita Chaudhary
Kannada : Ishwar Poojar and Jaikumar

Malayalam : Mohanan P, Rajagopal, Mneme George
Marathi : Nilima Kirane

Oriya : D P Rath

Gurumukhi : Pritam Sandhu and Malket Singh

Tamil : Rajani S, Rajamohan K

Telugu : Vanitha Kommu, Indira Prakash, Srinivas Reddy

Compilation of Final Report

Amit Shah, Aparna Susarla, Archana Gehlot, Balvant Kosambia, Bhavesh Dhorda,
Carol Dsouza, Chintan Mehta, Girish Jathar, Laxmikant Deshpande, Meena Nareswar,
Mithika Dcruz, Raman Chavda, Revathy S, Samantha T

Volunteers: Janak Gondaliya, Prashant Ranpura

Venue Partners

Bose Institute, Kolkata

Kalinga Institute of Industrial Technology (KIIT) University, Bhubaneswar
Ahmedabad Management Association, Ahmedabad

Indian Medical Association, Nagpur

Bar Council of Punjab and Haryana, Chandigarh

Central Research Institute for Dryland Agriculture (CRDIA), Hyderabad
Jnana Jyoti Auditorium, Central College Campus, Bangalore



CM K

on
Bt Brinjal

Wide: 16/01/2010
Wenan: KT University, Bhobaneswar

e B o S S
e ]

CEE

Centre for Environment Education
Nehru Foundation for Development,
Thaltej Tekra, Ahmedabad 380 054, India

Phone: (079) 2685 8002 - 09 Fax: (079) 2685 8010
Email: brinjal@ceeindia.org

Website: www.ceeindia.org

FE T
2F a8
I —

EEREE P P E L L




ANNEXURE -l

Letters from States/MPs



V. 8. ACHUTHANANDAN
CHIEF MINISTER
KERALA

D.0.NO.631/ VIP/CM/09. Dated: 13/1072009

Dear Dr. Manmohan Singh Ji,

I am addressing an important issue here - the intreduction
of GM crops and food in Kerzla as well as in the rest of the
country. I understand our stand on the GM crops and foods was
already made very clear to the lnicn Agriculture Minister, Shri.
Sharad Pawar, and to you by our Agriculture Minister, Shri.
Mullakara Ratnakaran and the Chaicman of the Kerala State
Biodiversity Board, Dr.V. S. Vijavan respeciively.

We are concerned aboit ~he introduction of the GM crops
into the State. We had conducted a national workshop on the
desirability of the GM crops in April 2008. At the end of the two
day workshop, a resolution wis taken that the GM crops and
foods should not be allowed in the State. A copy of the resolution
is enclosed for your ready reference.

_ May I reiterate that Kerala State has already taken a policy
decision not to allow GM crops, even for trials, until the debate
on the issue of GM that is going on the world over is setiled for
ever. We are convinced with the available informmaticn that:

{(a) GM czops are not econcmically viable for the farmers,

(b} GM crops and foods lead to unimaginable heaith
hazards, ‘

{c}] GM crops contaminate the local and wild varieties, the
damages of which are irrevocable and, such
contamination of our fraditional wvarieties cause
irreparable damage to food securitv of th.2 country -

(d) GM denies the farmers right to choose what he / she
wants to sow in his/her own farm, and ultimately,

(e) the country’s sovereignty over food and agriculture will
be endangered.

Secretariat, Thiruvanan?¥ifam-695 001

_ citkerala@vsnl.net
Tel: (0471) 2333812 & 2333682; Fax: (0471) 2333489, email:

chiefminister@kerala.gov.in




Moreover, we are convinced that the Genetic Modification of
crops is not a solution for hunger as has been wrongly advocated
by the proponents of the GM, because the genetic modification is
done not to increase productivity, but to control mainly the insect
pests or the weeds. I am sure, you would agree with me that
there are several.cheaper and environment-friendly options to
control the pests and weeds or even to improve productivity.

[ 4

The State Government is very concerned about the
protection of its biodiversity since 35% of the country's
biodiversity is in Kerala. One of the main concerns among the
scientific community and policy makers is about the
environmental contamination of genetically modified organisms.

It may also be noted that the Task Force on Application of
Biotechnology on Agriculture headed by Prof. M. S. Swaminathan
is unambiguous that the mega-diversity centres and biodiversity
hotspots like Western Ghats shall be kept free of any GM
experiments/ crops. '

The Task Force report further recommends that even the
transgenic  research should not be wundertaken in
crops/commodities where our international trade will be affected.

In this context, you may please note that Kerala is a State
heavily dependent on international market for its agricultural
commodities. Any contamination from genetic modification can
cause further damage to the trade prospects of the State. .

Kerala is also an important centre of diversity of medicinal
plants and heritage of traditional medicines like ayurveda.
Serious concern has already been expressed by the Ayurveda
practitioners on GM research being undertaken on various Crops.

You may kindly note that the State has already declared an
Organic Farming Policy, Strategy and Action Plan in 2008,
Accordingly, the entire food crops would be converted to organic
within five years and.the cash crops within another five years.,



This will, apart from helping to feed the people with non-poisoned
food, enhance our export possibilities with a high premium.
However, introduction of GM crops will certainly defeat the very
purpose of organic farming, because genetic contamination is a
certainty once GM crops are released in to the environment. It
would also kill the State’s trade prospects.

Considering all these, the Government of Kerala has taken a
decision to prohibit all environmental release of GMOs and keep
the State totally GM free. We would request the Honourable Prime
Minister to reconsider the policy on GM in the national scale and
declare a moratorium at least for the next 50 years, so that we
could learn the desirability of GM from other countries where it is
being practised in large scale.

I request you to respect the well informed decision of the
State Government and issue necessary orders to all concerned
Ministries not to permit any GM research or release of GMOs
within the boundaries of the State. Such an order from the Union
Government will further strengthen the federal fabric of our
nation as enshrined in the constitution.

With kind regards

Yours sincerely,

(V. 5. ACHUTHANADAN )

Dr. Manmohan Singh
Prime Minister of India
New Delhi.
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{s. YEDDYURAPPA
CHIEF MINISTER

VIDHANA SOUDHA
BANGALORE - 560 001

--------------------

Dear 8ri Jairam Ramesh ji,

This has reference to your letter No.1-58/09-MOS(EF)-2457
dated 10t November, 2009 regarding the views of Government of Karnataka

on Bt Brinjal.

Bt Brinjal, a genetically modified brinjal, with Bt gene is supposed to
have resistance to pests like brinjal fruit borer and shoot borer and is
cleared by the Genetic Engineering Approval Committee [GEAC] of
Government of India for its commercial release in the country. This has
generated heated debate all over the country. ' '

This issue has been examined in detail and the considered opinion of
our Government is as follows;

1) Brinjal is grown in about 15,000 ha. in Karnataka with an annual
production of about 3.60 lakhs tons. This accounts for 3.5% in area
and 5.0% in production of the total vegetable crops in the State.
About 50 varieties of brinjal are grown by the farmers, Many of these
are local varieties, which are hardly sprayed with pesticides, because
pest management in traditional brinjal varicties is fairly easy, as these
varieties are grown in specific geographical locations and congenial
seasons. Any occurrence of pests can be controlled by spraying
commonly used botanical or bio-digester extracts. As such, there has
been no demand from the farming community for a new variety in

brinjal.

2) Bio-safety of Bt brinjal, though assured by scientific fraternity
supporting Bt brinjal, is based on assumptions without long-term
research., The bio-safety of Bt brinjal with respect to soil, flora and
fauna particularly beneficial micro-organisms, which are highly useful
in enhancing the soil health, is a matter of great concern, which needs
to be suitably examined. Therefore, the nutritionalists, hurnan and
animal health care professionals and environmentalists need to look
into all these issues on a long-term basis to assess the bio-safety of Bt

brinjal.
e 2f-
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3) Local and traditional brinjal varieties are being widely used in Indian
Systems of medicines like Ayurveda, Sidha and many traditional home
remedies. The Bt gene in traditional brinjal varieties could pose
potennal danger to preparation of such medicines.

4) The farmers are not depending on extermal agencies for supply of
‘seeds of local varieties at present. However, introduction of Bt brinjal
will make the farmers totally dependent on Multi National Companies
for supply of seeds which is not a healthy trend and hence certainly
not in the interest of the farmers.

In view of the above, the commercial release of Bt brinjal should be
deferred till the issue js thoroughly examined from all the angles by taking
into account the views of all the stakeholders and conducting a long term
research for its bio-safety and its consequent contributions to food security

and farmers well being.

With regards, -
Yours sincerely,

0B

[B.8.Yeddyurappa)
Chief Minister

Shri Jairam Ramesh,
Hon'ble Minister of State (Independent Charge) for

Environment and Forests,

Government of India.
NEW DELHI - 110 003,

18a24a



Narendra Modi

Chief Minister, Gujarat State

Respected Shri Jairam Rameshyji,

I am in receipt of your D. O. Letter No. 1-58/09 (MQS}/2457
dated November 10, 2009 regarding the utilisation of Bt Brinjal
on commercial basis.

We will be back with our views in this regard.

With kind regards,

Yours sincerely

\ (Narendra Modi)

Shri Jairam Ramesh

Hon. Minister of State ( Independent Charge)
Environment and Forests

Government of India

New Delhi - 110 003

Chief Minister's Office (150 9001:2000 Certitied)

5th floor, Block No. 1, Sardar Bhavan, New Secretariate, Gandhinagar - 382 010. GUJARAT
Phone : +91 - 79 - 23250073, Fax:+91-79 - 23222101 eMail : cm@gujaratindia.com www.gujaratindia.com



CHIEF MINISTER
MAHARASHTRA

No. CMS/09/96067
ovember 16, 2009

. 57, dated November 10
2009 regarding Bt-BrinjaI .
I am getting the Mmatter €Xamined, shall
revert to yoy S0on after.
With regards
Yours sincerely
( Ashok Chavap )
Shri Jairam, Ramesp,
Inister of State (Independent Charge) for
Environment &F orests,
OVernment of India,
Paryavaran Bhavan,
Complex,
Lodi R

oad, New Delhi 110 003.

MANTHALAYA. MUMBA¢ 400 032, Telephone 122025151 22025200 Fax: 22029214



CHIEF MINISTER PATNA

BIHAR

D.O. No- 4610442/C.M.S. Dated- 08.12.2009

Please refer to your D.O. No. 1-58/09-MOS(IC) 2457 dated 10.11.2009

wherein you had sought the opinion of the State Government on
Commercialization of Bt-Brinjal. This issue was carefully considered by the Rajya
Kisan Ayog. The Ayog after deliberations with farmers, agricultural scientists and
agriculiure officers was of the opinion that there should be an adequate number of
trials to see its performance in different agro-climatic conditions in the State. Such

trials should be held involving agricultural research institutions in the State.

The Ayog also noted that no data has been provided on the commercial
aspect of cultivation Bt-Brinjal which is so important from the point of view of
farmers who are mostly small and marginal farmers. The Ayog is therefore not in

favour of introduction of Bt-Brinjal in the State at this point of time.

The recommendation of the Rajva Kisan Ayog has been considered by the

State Government and the State Government fully endorses the view of the Ayog.

Y'(_)‘uf:!Sincerely,
TRl T
| )

(Nitish Kumar)

With warm regards,

Shri Jairam Ramesh,

Ministry of State (Independent Charge),
Environment & Forests

Government of India.

New Delhi-110003 M
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Writers' Buildinps, Kolkata.700 001
West Hengal, India
E-Mail : em@writerscal.govin
i cm@wb.nic.in
Fux : D081-033-22145480
Tel ; 0091-033-22145553
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AT

CHIEF MINISTER
WEST BENGAL

D.O No. 90 -CM
November 19, 2009

Dear Shri Jairam Ramesh,
Thank you very much for your letter of 10" November, 2009 seeking the

views of the Government of West Bengal on the cemmercial cultivation of Bt-
Brinjal.

As you are aware there is a serious public debate on the issue. Some of
the issues are being repeatedly raised through scientific and economic analysis.
Use of technically modified seeds represents a radical departure from the
cultivation of the traditional hybrids. In cultivation of GM-crops, it is important to
look at each crop on a case specific basis and assess its specific'risk profile.
There are clear reasans to be concerned about commercial cultivation of Bt-
Brinjal. One of the worries is about "gene spills” or the contamination of the
landraces by the engineered variety, This means that it has potential to threaten
bio-diversity, destabilize important ecosystems, and limit the future agricuitural

possibilities in a region.

In addifion, there remain vital questions of the impact of GM-Crops on
human heaith, particularly when genetic engineering introduces the possibilities
of physiologic or biochemical effects on the target varieties. The current
generations of commercially available crops also raises concerns linked to
pesticide uses as Bt-crops are degigned to internally create their own pesticides.
While in the short term, one might expect some decrease in pesticides use; in the
fong run it may not be very effective. In the developed countries, particutarly in
Europe, consumers can have choice between non-GM products and GM-
products, but in ocur country the retail markets are not developed enough to make

such a distinction, This leaves consumers without any choice.
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Further, there are also concerns about the economics of use of GM-crops
in develaping countries. The commercial producers of Bt-Brinjal seeds claim that
poor farmers will benefit from cultivation of the 6r0p through higher productivity,
but in reality it may not be so in the long run. The farmers may not only become -
dependent on the monopoly supplier for the seeds but also for other inputs as
98% of the World GM-seed market is controlled by only six companies.

| have got the report of the Expert Committee of the Genetic Engineering
Approval Committee downloaded. | feel that the matter needs through
examination by the experts in the field. | am requesting some members of the
erstwhile State Agricuttural Commission to examine the report and forward their

- views {o the government to enable us to take holistic view on the subject.

With regards,
Yours sincerely,

(Buddhadeb Bhats‘acharj

Shri Jairam Ramesh,

Minister of State (Independent Charge),
Environment and Forests,

Government of India,

New Delhi— 110 003
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BASUDEB ACHARIA, m.r

Office :
138, Parliament House,

LEADER .
New Delhi-110 001
CPI-# GROUP IN LOK SABHA Phones : 23034793, 23017502
CHAIRMAN Fax : 23017502
COMMITTEE ON AGRICULTURE
(LOK SABHA)
No.BA/ARD/2010 23.1.2010

Respected Prime Minister,
Sub:- Introduction of Bt. Brinjal

As you are kindly aware the Genetic Engineering Approval Committee (GEAC) has given approval for
environmental release of Bt. Brinjal which has been put on hold due to vehement protest by peasant
organisations, scientific community and NGOs. A number of important brinjal producing states have
written to the Govt. of India protesting introduction of Bt. Brinjal in their states. Ministry of Environment
& Forest, Govt. of India, in view of genuine protest by a large section of the poputation, learned to
have decided to delay the introduction of Bt. Brinjal. The issues pertaining to genetically modified
seed need to be addressed, especially after witnessing the impact of Bt. Cotton on farming
community before taking any decision on introduction of Bt. Brinjal. In this connection | would like to
draw your kind attention to the following:

Introduction of Bt. Cotton- An experience

After GEAC had given approval to Monsanto to launch its Bt. Cotton Monsanto charged an exorbitant
trait value (Royalty) of Rs. 1200/- (per packet of 450 kg). Bt. Cotton seeds were being sold at an
exorbitant price of Rs. 1800/- to Rs. 2000/- per packet Based on the complaint the matter was
referred by Govt. of Andhra Pradesh to Monopolies and Restrictive Trade Practices Commission
(MRTPC). MRTPC indicted Monsanto and passed an interim order stating that Monsanto is indeed
following restrictive trade practices and this had resulted in some relief to the farmers. Despite this Bt.
Cotton seed prices are still priced at Rs. 750/- per packet of 450g which includes 120g Bt. Refugia
(seeds that are not Bt. transformed or treated with Bt. Planted to generate resistance to psets) which
is useless to farmers. Even now the royalty is high at Rs. 175/- per packet. The MNCs continue to
retain the monopoly over seeds and there is no regulation on them.

Though the cotton yield has increased with the introduction of Bt. Cotton, the main beneficiary has
been Monsanto and not the farmers. According to a study more than 50% of the benefits of additional
yield has gone straight into the Monsanto's pocket and Govt. of India has no measure in place to
protect the farmers from monopoly prices of Monsanto.

Studies also show that though Bt. Cotton has led to higher yields in most areas, the high cost of
seeds has led to farmers spending much more on pesticides to protect such plants from non Bt.
Pests, thereby defeating one of the major purposes of Bt. Introduction.

In case of Bt. Cotton there have also been reports of huge yield losses but the company did not pay
compensation to farmers for yield losses despite the fact that the existing “Plant Variety Protection”

law binds them to pay the same.
Measures to be taken

The Govt. of India, the Controller General of Patents, Designs and Trademarks should take
immediate steps to rein in the MNCs that are following restrictive Trade practices and infringing upon
the MRTPC provisions. There should be a cap on fixation of royalty, which should ensure that the
seeds are available at affordable prices and an Agri-Biotec Regularity Authority be set up to ensure
that the farmers are protected.

Resi,
Resi.

21, Ashoka Road, New Dethi-110 001 « Phones : 23342235 » Fax : 23362235 » £-mail : bacharya@sansad.nic.in
Vill. Kantaranguni, P.O. Adra, Distt. Purulia (West Bengal) « Phones : (03251) 244262, 244900
» Fax ; (03251) 244262 « £-mail : basuda@vsnl.com



 BASUDEB ACHARIA, m.pr

Office :
138, Parliament House,

LEADER .

New Delhi-110 001

CPI-M GROUP IN LOK SABHA Phones : 23034793, 23017502
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The GOl must ensure stringent safeguards for the farmers who are using exorbitantly priced GM
seeds with exaggerated claims of productivity and make the company accountable to losses suffered
due to under performance

in addition to these measures the Ministry of Agriculture should take adequate measures to promote
participatory plant breeding through an interface between the farming and the scientific community
with attractive incentives, provide remunerative prices for seeds developed through this mechanism
and also ensure certification to counter the seed monopolies and ensure self sufficiency.

Environmental release of Bt. Brinjal & concerns :-

in the event the decision coming into effect Bt. Brinjal will be the first transgenic vegetable to be
cultivated and sold in the Indian Market. This is happening even as there are many unresolved issues
surrounding the environmental release of transgenic vegetables as well as genuine concerns
expressed over its safety for human consumption.

A number of groups have raised the issue of bio-safety of human consumption of Bt. Brinjal. it is also
contended that the approval of Bt. Brinjal has been done by GEAC entirely based on Monsanto —
Mahyco data. It is not clear what studies have been done regarding possible adverse effects due to
introduction of Bt. Into the food chain. You would appreciate before Bt, Brinjal is approved by the
govt, there needs to be an open .and transparent procedures through which Monsanto-Mahyco's
claims on the bio-safety and other concerns can be verified. Concerns regarding the health and
environmental risks associated with GM crops are t0o serious to be disregarded.

It is relevant to mention that a number of states have drawn the attention of the Union Govt. pointing
out irregularities and violations in the conduct of field trials on Genetically modified brinjal, rice etc.
The need for rigorous bio-safety tests has also not been met by the company in a manner to dispel
doubts raised about the implications of these crops for humans, animals and the environment.

A Padma Bhushan awardee, Founder director of Centre for Cellular and Molecular Biology,
Hyderabad and one of most cited Indian scientists in the world, Shri PM Bhargava while talking about
the techniques being used to test any harmful impact of the modified vegetables has expressed his
views terming the approval of genetically modified brinjal in open market as the “biggest disaster to hit
the country after independence”.

Moreover, you would agree that new technologies should be consistent with the safety of the
environment and our people. It should not lead to monopoly- the seeds produced by such advance
technology should not lead to global MNCs controlling Indian Agriculture. Bt. Brinjal seeds would be
controlled by Monsanto who have entered into an agreement with ICAR for this purpose. There is also
the added threat of all future seeds and therefore indian agriculture to come under the control of
global MNCs and the charging of extortionate prices from Indian farmers.

The concerns like a) would the seeds be hybrid or would they breed true? b) Would the farmers be
able to store the seeds and use it next year? c) What would be the price of these seeds and what
would be the component of licence fees paid to Bt. Brinjal? d) What are the terms and agreement
between ICAR and Monsanto-Mahyco  should be redressed before introduction of Bt. Brinjal.
Transparency from GEAC in making public the nature of the trails carried out and the bio-safety of the
products should also be shown.

Resi.
Resi.

21, Ashoka Road, New Delhi-110 001 « Phones : 23342235 « Fax : 23362235 « E-mail : bacharya@sansad.nic.in
Vill. Kantaranguni, P.O. Adra, Distt. Purulia (West Bengal) « Phones : (03251) 244262, 244900
» Fax : (03251) 244262 « E-mail : basuda@vsnl.com
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One more concern relating to agro-economic which needs to be looked into is that using pest
resistant varieties such as Bt. Cotton would lead to Bt. Resistance within the pests. The Monsanto
solution for this is to intersperse Bt Refugia and Bt. Cotton (in the US non Bt areas is from 20-50%)
' may be easy in the US, where farmers

may have hundreds of acres, if the land holdings are small and fragmented, may be difficult to
implement. The net result would be the appearance of super pests very quickly and only short term
gains to Indian agriculture,

In view of forgoing you would appreciate there is need for 1} a “Nationai Biotechnology
Regularity Authority” which will examine the agro-economic issues involved and also regulate
the prices of seceds, 2) taking up the issues related to bio-technology monopoly — specially

I sincerely hope you would ensure appropriate action on the above issues in the interest of the
Indian Agriculture, farming community as weli as in the interest of safety of humans, animals
and the environment.

With kind regards,
Yours sincerely,

(BASUDEB ACHARIA)

Dr. Manmohan Singh,
Hon’ble Prime Minister,
Govt. of India,

New Delhi.

r\/C/O;)y to :- 1) Shri Jairam Ramesh, Minister of State {Independent Charge) Environment &

Forest, Govt. of India.
Wn’

(BASUDEB‘ACHARIA)

Resi. : 21, Ashoka Road, New Delhi-110 001 « Phones : 23342235 » Fax : 23362235 » E-mail : bacharya®sansad. nic.in
Resi. : Vill, Kantaranguni, P.0. Adra, Distt. Purulia {West Bengal) » Phones : (03251) 244262, 244900
« Fax : (03251) 244262 « E-mail - basuda@vsnl.com



K. ROSAIAH HYDERABAD

CHIEF MINISTER Dt.3.2.2010.
ANDHRA PRADESH

Dear Sri Jairam Ramesh ji,

Please refer to your letter dated 10™ November, 2009,
requesting the views of the State Government on the issue of
commercialization of Bt. brinjal.

The issue has been examined in consultation with the Vice-
Chancellors of the Acharya N.G. Ranga Agricuiture University
(ANGRAU) and Andhra Pradesh Horticulture University (APHU). The
Vice-Chancellors of both Universities have examined the GEAC Report
published on their website, and have also held widespread
consultations with Department officials, Scientists of the Universities,
Bio Diversity Board, Non Government Organisations, Farmers
Organisations, Seed Companies, National Institute of Nutrition,
ICRISAT and Osmania University. Thereafter, the ANGRAU & APHU
have submitted their report on the commercialization of Bt.brinjal which

is enclosed.

The State Government have examined the issue in detail. It
is clear that the data generated, the tests conducted and the information
disseminated by GEAC are not sufficient for suggesting the commercial
release of Bt.brinjal. The issues raised in the enclosed Report need to
be addressed, and until safety parameters in terms of the environment,
human and animal health are clearly established, release of Bt.brinjal
for commercial cultivation is to be deferred. Further, we request that the
Government of India may involve ANGRAU & APHU also in conducting
trials and in development of the data base on the safety of G.M.
technology in general, and Bt.brinjal in particular.

With regards,
Yours sincerely,

K. Basal

O
(K. ROSAIAH)

Sri Jairam Ramesh,

Minister of State (Independent Charge),
Environment & Forests,

Government of India,

New Delhi — 110 003.



Report on “Bt Brinjal - issues and Concerns”

Bt brinjal is a genetically modified brinjal created by inserting cry 1Ac gene from
the Bacillus thuringiensis bacterium into the Brinjal plant. Insertion of this gene gives
resistance to two important pests of brinjal viz., Fruit and Shoot Borer (Leucinodes
orbonalis) and Fruit Borer (Helicoverpa armigera). Several events by different
organizations are in different stages of development of Bt brinjal. The Bt brinjal
developed by M/s Mahyco is now in advanced stages of trials for commercial release.
So far strong views both in favour and against the commercialization of Bt brinjal in

“India are being expressed from various stake holders including Farmers, Civil societies,
NGOs and Scientists.

In the light of the above facts, two meetings were organized by ANGRAU on
22-12-2008 and 16-01-2010 by involving all stake holders to present their views on the
issue of Bt brinjal. .- The out come of these two meetings has clearly shown that there
are some concerns, apprehensions and allegations as expressed by several stake
holders participated in the above two meetings. Subsequently, the discussions were
held in the chambers of Special Chief Secretary (Agr) and Hon'ble Minister for
Agriculture. The gist of the out come of these meetings is given here under to facilitate
the formulation of further course of action about the whole issue.

The Genetic Engineering Approval Committee (GEACYs gquidelines, their
compliance and certain observations on the Issue of Bt Brinjal are submitted for
Kind perusal

T jds derge a mini 2 spasons of LST/ICAR (2007 and 2008)

prior to its further consideration for commercial release, if any. Tha LST/ICAR
trials for agsessing the environmental safety and agronomic_advantage of Bt

in all _be  carried out at minimum 11 locations within  the
ingtifutional/research farms of IVRICARISAU as per the protocol preseribed by

the Director IVR, Varanasi.

Seven Bt brinjal event EE-1 hybrids (MHB-4Bt, MHB-9 Bt, MHB-10 Bt, MHB-11
Bt,MHB-3¢ Bt, MHB-80 Bt and MHBJ-99 Bt) were evaluated for LST/ ICAR trials for two
seasons i.e, Khariff 2007 and Kharif 2008 in various agro -climatic zones under the
direct supervision of Director, IIVR |, Varanasi.

* Data on environmental safety produced in respect of weediness characterization of
5. melongens, germination, vigour and aggressiveness were conducted by MAHYCO
but not by any government or public institution. The environmental safety, eco-
toxicological tests were dane by private laboratories - INTOX, Pune & Rallis India
(Accredited by GOI) and also Desigen. its suggested that the above information heed
to be generated by public institutions (ICAR Institutes/ SAUs/other Gowt, institutes)
for more validity and transparency.



Field based studies to assess impact on non target pests and beneficial
insects indicated that number of non target sucking pests did not vary in Bt
Brinjal. These studies were confined to only one season. Moreover, there is
no data on the incidence of Mealy Bugs and other secondary pests in the
trials. In the light of the reports of incidence of Mealy Bugs in Bt Cotton, data
on the incidence of secondary pests in Bt Brinjal is essential.

Since the pest scenario in a particular crop is very dynamic depending upon
the concepts of secondary pest out break, it is necessary to develop a
comprehensive management strategy for the minor pests which has the
potential to become major pests. As this secondary pest out break is a
gradual phenomena we have certain cushioning period to develop and keep
the technologies ready for dealing the above mentioned situations.

The management strategy for tackling possible secondary pests / new pests
need to be worked out on the basis of the data available on pest status
studies in brinjal and made available by the firms based on the tests
conducted by public institutions (ICAR Institutes/ SAUs) for more validity and
transparency.

+ The studies have shown that the beneficial insects and other non target

organisms were not affected by Bt protein (Chapter 5, p72, Vol-1 & p85-88,
Vol-1). However, while the report did not mention about variations in the
populations of non target and beneficial insects. By considering the dynamics
of insect ecology it is important to conduct the studies with a location specific
approach to get more clarity on this issue before commercialization of the

technology.

Soil impact studies have not assessed the variation in the population of useful
soil microbes such as Pseudomonas, VAM and Trichoderma, in Bt Brinjal
fields. However, already available data on the effect purified Bt Toxin in in-
vitro conditions on Pseudomonas has been provided. This will not hold good
under field conditions, because of the various interfering factors.

In a similar study conducted at IARI, it is evident that no absolute counts of
soil microflora were taken as a parameter which is essential to decide
whether there is any adverse effect on microfiora than depending on indirect
parameters studied. More elaborative studies in this regard is needed.

The agronomic advantage of 71% more vyield of marketable brinjal has to be
assessed in a long run on the sustainability of higher yield; reduction in yield
per unit area because of mandatory refugia crop. More than agronomic
advantage, economic advantage needs to be established by NCEAP (ICAR).
Similarly, the yield advantage in Bt brinjal need to be compared with existing
IPM package.



. Practically, the farmers are not growing refugia in Bt cotton and the damages
of not growing refugia i.e. Development of resistance build up is experienced
in Bt cotton now. Since Bt brinjai is grown in smaller areas (holdings), the
maintenance of refugia is neither economical nor practical. Technically, in the
absence of refugia there is every possibility of selection pressuré on target
insect and thereby development of resistance after some years will be
expected. In the light of this, any new technology developed for control of any
target pest should aiways come with necessary steps for avoiding the
possibility of resistance build up also. Development of suitable IPM modules
will serve the purpose.

The pollen flow shall be recorded during the field trials every 10 m up to 300 min
one ftrial plot ata minimum 6 locations representing different agro climactic zones

for a period of two seasons. The poilen flow study should be conducted with a
minimum of around 100 standing plants, planted to reconfirm the polien flow over

two seasons as per the revised design.

Pollen flow studies were conducted during 2007-08 and 2008-09 at two locations
instead of six locations at Jaina (Maharashtra) and Nizamabad (Andhra Pradesh)
experiments have to be conducted at six locations as stipulated.

« With regard to the pollen flow studies, they were conducted to demonstrate the
extent of out crossing among different species of Solanum. Due the extent of out
crossing the pollen flow within Solanum melongena in which more than thousand
cultivated varieties exist in India, which are closely related and crossable with
each other, will certainly enhance leading to erosion of genetic variability. Hence,
pollen flow studies should be conducted within the species of Solanum
melongena (varieties) atleast six locations as stipulated.

o Further, since these studies were conducted by MAHYCO only; it is suggested
that these studies need to be conducted by public institutions for more ‘validity

and transparency.

e The information with regard to field trial of Bt brinjal in Nizamabad was not made
available to State Authorities/ SAU/SBCC

¢ Being a often cross pollinated crop the risk of gene flow on long term further
studies need to be done.

The field trials shall include a minimum of one location _(at lIVR, Varanasi) to

assess the _extent of crossability of any one h brid of Bt brinjal {Solanum
melongena) with S. incanum. The trial should also record the findings with

respect to weediness and invasiveness of Bt S.melongena_.

Crossability studies were carried out by IIVR for two seasons. The studies showed that
pollen mediated crossability from S.incanum and S. melongena is possible to a limited
extent. However, pollen flow from S.incanum to S. melongena is easy as compared to
S. melongena to S. incanum. The plots were also examined for aggressiveness as well
as germination tests.
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» In addition to the two wild species, the polien flow may also affect other
. cultivated brinjal species. India has a very rich biodiversity of brinjal which
. is having more than 1000 germplasm. Brinjal often being a cross pollinated
crop, one year study is not sufficient. As risk of gene transfer exists on a
long run, it is not advisable to permit GM crops in a country which is
considered as origin / secondary origin of the crop concerned. Further,
there is a risk of farmers switching over to the GM crop as it happened in

case of Bt cotton, unmindful of the concern for biodiversity.

The baseline susceptibility data for at least three pests — Fruit and Shoot borer
(Leucinodes orbonaljs), Gram caterpillar/fruit borer {Helicoverpa armigera ) and

Stem borer (Euzopheraperticella) shall be conducted during the two season field
trials. Cry1Ac protein expression levels in plant parts shall be assessed every 15

days as prescribed by the RCGM throughout the crop cycle.

The baseline susceptibility for the target insect pests viz. Fruit and Shoot borer
(Leucinodes orbonalis), Gram caterpillar/fruit borer (Helicoverpa armigera) and Stem
borer (Euzophera perticella) was established during two seasons of field trials.

The data generated indicates that the three target insect pests are sensitive and highly
susceptible to the Bt protein deployed in Bt brinjal event EE-1. Despite these studies
the main concern is -

e Cryl1Ac protein expression levels. were assessed every 30 days, instead of 15
days as prescribed. )

o Data on the level of expression of CrylAc at fifteen days intervals is not
presented. The Bt protein content at different growth stages is essentiai, to
demonstrate that at no stage of its growth, the Cry1Ac protein levels exceed the

toxic levels to useful insects, cattle and goats.

Soil impact assessment study should include tests on the total microbial counts

related to Rhizosphere on the soil of Bt and normal plots and for the
presence/absence of Cry1Ac protein at different depths (maximum up to one
metre) in the soil at one location. The changes in soil fertility and impact on the
next crop may also be recorded, as per protocol devised by the Director, IVR
Varanasi. The study shall also assess carry-over effects of residues of Bt brinjal.

. Soil impact assessment study was conducted on soil samples collected from Bt brinjal
large-scale trial conducted at Parbhani (Maharashtra) during 2007-08 and 2008-09 as

per protocoi approved by HIVR.

» The study included tests on the total microbial counts related to rhizosphere.
Though the counts included bacterial population, fungal population, earthworm
and Collembola, the data on the population of useful soil microbes like
Pseudomonas, Micorrhizae and Trichoderma are missing. This is important since
they are useful soil microbes helpful as Bio Control agents for several diseases.



Bt brinjal being a food crop, a flavour analysis of Bt and non-Bt fruits shall be

“undertaken at Central Food Technology Research Institute (CFTRI), Mysore/ any
other NABL accredited laboratory.

CFTRI, Mysore was approached for flavor study. However, they expressed their inability
to conduct study on transgenic crop product at that stage.

However, as per the recently adopted “Guidelines for safety assessments of food
derived from GE plants, 2008 , such kind of studies do not form part of safety
assessment. So EC-1l was of the view that such studies are not required as per the
internationally prescribed Codex guidelines and national guidelines prescribed by the

GEAC.

« However, the committee feels that as the consumption / marketability of brinjal
mainly depends on flavor also, it is suggested to consider this parameter also for

analysis.

The foodlfeeg." safety assessment should include any possible foliage/shoot
toxicity study in goats.

This condition was stipulated in view of the apprehensions that there were sheep deaths
in Andhra Pradesh due to grazing on Bt cotton fields.

o The majority of studies were conducted in private laboratories as per “Guidelines
for the safety assessment of foods derived from GE plants, 2008", which is in line

with the Codex requirement.

e The main concern is that the safety tests are carried out in private labs. Despite
being government accredited private labs, the doubts are still persisting on their
results. Hence, more involvement of government labs and public institutes is

needed to instill confidence in the people.

e These studies were conducted for a short period of 80 days ignoring the
cumulative effect of continuous feeding. It is suggested to take up long term

studies for >180 days.

The skin sensitization test of transgenic material in guinea pigs as laid down in
the DBT quidelines shall be conducted.

The skin sensitization tests were done on guinea pigs as per the “Guidelines for safety
assessment of foods derived from GE plants, 2008” mostly in private labs.

e Itis suggested to carry out such tests in a reputed Govt. institutions like IVR! etc.



recommended by Director. National Ingtitute of Nutrition (NIN), Hyderabad &

be condycted.

Director, NIN was requested to examine raw data and tlarify any variations/fanomalies
In the toxicity and allergenicity and also indicate the need to repeat additional food

studies keeping in view the Codex guidalines. Raw data has been examined by
Director, NIN and faund to be satisfactory. '

* However, simple verification of the data may not give the clarity and transparency
in this regard. - Hence, # is desirable that the above studies with regard to Bt
protein present in Bt brinjal (raw) ve. cooked or processed brinjal need to be
generated by public institutes like NIN, Hyderabad and CFTRI, Mysore.

Soclo-econamie study. of Bt brinjal

~ The ex ante assessment of socioeconomic benefits of Bt brinjal has been Initiatsd by
* NCAP with the financial support of MoEF.

Sustained economic beriefits of Bt brial Vs (PM brinjal on a long run are to be confirned
in view of ; :

i} Loss of crop due to refugia. o

i)  Additional cost of Bt brinjal hybrid seed. .

i)  Anticipated additional costs on controlling the secondary pests in the fight of
‘their incidence in Bt Cotton / development of resistance by FSR as in the case
of boll worms in Bt catton, . : -

iv)  Ultimately, the benefit fo the farmer by growing Bt brinjal needs fo be
established taking the economics of Bt brinjal vs Brinjal grown with 1PM
practicas,

Note: Biosafely data of Bt brinjal is faken from the GEAC wabsite
mmmvfonmc.in/dMstasuﬂlyaadbt_bﬁnjal.hMI in like 8 volumes (Comparative food safsly
stidles-4 volumes, Environmental safety shudies-2 volumse and other studies-2 volumes),
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MINISTRY OF ®1H--2, 7 af a1, Wo ho aNo Fayergw
SCIENCE & TECHNOLOGY A A, 7F Preeit-110003
SECRETARY

GOVERNMENT OF INDIA
MINISTRY OF SCIENCE & TECHNOQLOGY
DEPARTMENT OF BIOTECHNOLOGY
Biock-2, (7th Floor) C.G.0. Complex
Lodi Read, New Dethi-110003

D.O.No.SBT/5578/0%9 December 21, 2009

Dear Sir,

As desired, | have carefully analysed data related to safety and
efficacy of Bt. Brinjal. Sir, you are well aware that regulation of
Transgenic products is event/product specific. As | do not deal with
regulation and had not examined the Transgenic Brinjal documents
personally, it seemed unfair to express an opinion over and above that of
GEAC, without personally studying all documents and cross checking on
gray areas. [t took time to access all documents and query the concerned
scientists. My carefully considered view is as follows:

1. Need for Bt. Brinjal

Frult and shoot borer {FSB) is one of the major pests of brinjal, which
damage the crop to the extent of 80 percent. FSB control through
pesticides is difficult to achieve effectively because, once it is
haiched, it has two hours time for exposure io pesticide before it
enters the fruit. Pesticide application is not possible within the two
hour window to control the pest. Once in the stem/fruit, FSB will be
protected from pesticide contact. Even repeated sprays are not
useful, and only increase the cost of cultivation. Further, repeated
sprays/indiscriminate use of pesticides has lead to increasing
concern among the consumers about the high pesticide residues in
vegetables. Bt. brinjal with toxin protein (Cry1Ac) specific to FSB, is
an effective alternative to control the pest. Bt-brinjal has the
potential to solve crop failure due to FSB infestation and provide o
safe solution to farmers growing hybrid varieties.

2. Safety for human health and environment
A careful examination of the submitted documents shows that the
regulatory system and committees governing the release of Bt-

brinjal seem to have made a critical analysis of adherence of
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strict procedural formalities to examine the risks, if any. Bio-safety
assessment of Bf. Brinjal included tests of toxicity, allergenicity of pure
proteins and Bt. brinjal, analysis of key components, feeding studies with
fish, chicken, cows, goats and rabbits, gene transfer from Bt. brinjai to
other plants, gene transfer from Bt. brinjal to other organisms, potentiality
for relative weediness of Bt-brinjal, impact on non-target organisms and
soil impact studies.

These studies when reviewed by GEAC indicated that Bt-brinjal is risk
free and safe for humans and animals for consumption. | concur with
this view of GEAC. Further, CrylAc is non-foxic fo humans and
animals as they lack the receptor sites and the Bt profein is degraded
during the cooking process.

3. Impact on genetic diversity of brinjal

Adverse effect of Bt. Brinjal on the genetic diversity of brinjal is not
likely for following reasons:

Several of the wild species of brinjal are self-pollinated (over
90%); pollen grains are sticky and do not travel over long
distance; role of pollinators such as birds and insects is
insignificant and the species do not hybridize in nature.

Bt. Gene, if fransferred to wild species/relatives will not confer
any fimess advaniage to the wild species because no major
insect pests have been found to be feeding on them.

There are no reports of inter-specific hybridization between the
cultivated and wild species of brinjal.

Though cultivated ond wild relatives are crossable, their
diversity in nature is not decreased and many land races occur
in pure-form

Studies on the floral structure and reproductive biology of
brinjal and experience in cultivating the crop for several
centuries in India, do not suggest ony possibility of gene flow
from transgenic brinjal to normal brinjai types.

as was evidenced in fieid trials at Indian Institute of Vegetable
Research {lIVR), Varanasi.
There was negligible out-crossing of 1.46 to 2.7% in ftrials
conducted in multi-locations and maximum distance traveled by
pollen was 15-20 meters.

Contd... 3



Benefits of Bt-brinjal

There is o consensus among agriculture scientists about several benefits
of Bt Brinjal. Bt-brinjal will help realize: i) productivify increase per
unit area and marketability of brinjal; ii) improved monefary benefits
to farmers; iii) reduced environmental problems due to minimal use of
spurious pesticides; iv) protfection and improvement of human health
due to phased reducfion in use of pesticides; and v) contribution to an
overall improvement of rural economy.

Bt brinjal is an illustration of co-development and not an
international product

Bt.-brinjal technology is developed by Maharastara Hybrid Seeds
Company (Mahyco). Mahyco developed the event EE-l by
transferring Cry1Ac obtained from Monsanto and also transferred
into 8 of its own varieties (MHB 4, 9, 10, 80,99, 11, 39 and 111).
Subsequently this event was iransferred into other Bt. brinjal
varieties both ai TNAU (Co-1, PLR-1, MDU-1 and KKM-1) and UAS,
Dharwad (Manjari, Gota, Udupi, Gulla, Malapur local, Kudachi
local, 112-GO and Rabkavi local) to local varieties under the
ABSP-2 (Agricultural Biotechnology Support Program) funded by
USAID and managed through Cornell University. Subsequently, the
same mode was adopted to transfer the event to lIVR, Varanasi,
University of Philippines, Los Banos, Bangladesh Agricultural
Research Institute and a private seed compony (East-West seed
company), Bangladesh.

While Bt. Gene discovery is an international effort, product
development was a national effort. This is an effective model for
biotechnology for years to come until India achieves discovery
capabilities on larger scale. We have only now started to invest in
gene discovery, in creating people, knowledge and intellectual
property. When | joined DBT, its annual budget was 200 crores,
which is a departmental budget in US or Europe. Our science is
picking up rapidly, we now own a number of genes, and this
product experience will be very useful in future. No country can live
totally on its own discovery. Indeed, innovative countries will use
product development expertise to leverage global knowledge and
IP.
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6. Conclusion

To the best of my ability, and as o socially responsible scientist, my
conclusions are os follows:

® Bi-brinjal is o very useful solution to control the spread of FSB
damage; FSB is also a pest on other crops.

® lis introduction will enhance the profitability of small and medium
farmers and economize the cost of cultivation of brinjal.

» The new product will reduce pesticide residues in brinjal other foods
and environment.

© | believe the available evidence, as well as background technological
and scientific knowledge, indicate that Bi-brinjal is safe for human and
animal healih and the environment.

That biotechnology cannot be ignored for future is a view that has Prof.
M.S. Swaminathan’s endorsement. We started too late but our strength is
growing. | believe Biotechnology has huge potential in agriculture and
nutrition, even more for health. We have a competent and professional
regulatory committee. We need to show faith in our scientists who
participated in this assessment. Over the next few years, we will built o
strong professional organization to back up our scientists.

Our Scientists and Industry will be reluctant to invest time and resources, if
they believe that our decisions are based on apprehensions, they might
see in it an inability to deal effectively with modern technology and the
complexity it involves. In that sense, this is a historic moment. It is our
great fortune, to have a leader like your goodself to guide us. | am sure,
you will take the right decision.

With regards,

Yours sincerely,

(M.K. Bhan)

Shri Jairam Ramesh
Hon'ble Minister State {IC) for Environment & Forests
Ministry of Environment & Forests

Paryavaran Bhawan
New Delhi - 110003



Comments of the ICAR on Bt-brinjal

Brinjal is the most important vegetable Crop grown across the country in
different seasons. One of the most serious problems in cultivation is the
infestation of the shoot and fruit borer, which causes severe losses to plant and
fruits resulting in the reduction of marketable yield, a serious impediment in
growing of brinjal.

To manage the shoot and fruit borer, chemical as well ag integrated and
pest management have been recommended, but due to excessive use of chemical
resistance has developed against many insecticides and as such molecules are
less effective. The IPM technology, which includes growing with various border
crops, clipping of borer infested plant parts and use of pesticides, reduces the
incidence of the pest but the problem continued to be serious. Many farmers in
their quest for controlling the shoot and fruit borer attack resorted to very high
dose of pesticides. Many times the number of sprays ranged for 10-12 which not
only leaves residual toxicity but have potential to cause environmental pollution.

Since resistance to shoot and fruit borer of brinjal is not available in the
species, the option is to look for transgenics. Accordingly, efforts have been made
to develop transgenic using Bt gene CrylAc. The Bt brinjal developed by M/s
Mahyco, UAS Dharwad and TNAU, Coimbatore with Cry IAc gene is specific to
the target pest and does not have effect on non-target organisms like beneficial
msects, birds, fish and mammals including human beings. Various studies on
bio-safety, environmental safety and projected socio-economics benefits were
carried out by several research laboratories. Based on the reports of various
expert committees the matter was thoroughly examined by the committee
(GEACQ), which has approved the varieties for the commercial use.

The Bt brinjal hybrid were evaluated at 48 locations and trials indicated
that CrylAc gene provides effective protection against shoot and fruit borer.
Reduced infestations and 71% yield increase was recorded. Lower insecticides
costs in Bt hybrid coupled with high yield resulted in higher income.

*REK



Bt Brinjal - Ban or Boon?

G.PADMANBAN

The Genetic Engineering Approval Committee (GEAC) cleared Bt Brinjal for
commercialization on October 14, 2009. The activists are up in arms terming the
approval as a shame. The government has chosen to go slow and states that it would
consult the stake holders before making a decision on the release. It is not clear as to
how this consultation process would help, since this process has been gone through
carlier. Besides, the stake holders have taken hardened positions and would not relent.
The arbiters would be the farmers. They would go for it if they can make profit, as has

been the case with Bt cotton, clandestine or otherwise.

The Bt Brinjal trials have been reviewed by two expert committees, EC-I (2006) and EC-
IT (2009). Gilles-Eric Seralini, a French scientist and President of the Committee of
Independent Research and Information on Genetic Engineering (CRIIGEN) and
commissioned by Green Peace, has contributed his bit on behalf of the activists by stating
that Bt Brinjal is potentially unsafe for human consumption. But, if one were to go
through carefully the points raised by Seralini', it is in the nature of picking holes on the
extensive environmental and food safety studies carried out by the developers of Bt
Brinjal since 2002. The comments range from describing the Bt gene used as an unknown
chimeric toxin containing CrylAc and Cryl Ab, whose safety remains unsubstantiated, to
the use of prohibited antibiotic resistance markers and significant alteration of blood
chemistry in the experimental animals used. Every parameter assessed from gene flow in
non-target organisms to duration of the animal experimentation studies has been
questioned, revealing a mind set to Oppose anyway. It would be instructive to go through
the assessment provided by the Expert Committee (EC-I)* , which has given a positive
evaluation of the product, to each of the points raised by Seralini. First of all, the gene
product is not an unknown toxin. It is 99.4% identical to crylAc gene and the 0.6%
difference is due to replacement of one amino acid in the entire sequence, although amino
acids 1 to 466 are derived from cry 1Ab and 467-1178 are derived from cry lAc. The

antibiotic resistance markers used, nptl] and aad genes, are poorly expressed and



states that in India the Brinjal crop has required 40 pesticide sprays in a season and in
Bangla Desh, Brinjal crop was sprayed with pesticides 84 times in a span of 6-7 months!
Bt Brinjal has been developed by Mahyco (a private company) and UAS, Dharwad/
TNAU, Coimbatore (Public Sector academic institutionsj with other coliaborators as
well.  Should we not recognize the toil of our own outstanding Agriculture Universities
and a private partner, who is equally committed? The scientists involved in generating
the ECII report are outstanding and internationally recognized for their contributions.
Why should we ever think that they will compromise on the environmental and health
safety of the nation? There is no reason for the government to delay the release of Bt
Brinjal. In a couple of years one would know its success or otherwise in the field and
farmers would provide the answer. A second green revolution is necessary for the

country.

The government should actually use this occasion to come up with a policy framework on
the commercialization of GM-crops. While, there can be no bar on any aspect of GM-
crop research, commercialization needs a well deliberated policy issue. To start with Bt
Brinjal, how would government ensure an affordable price for Btseeds ? What would
be the mechanism for technology advice to the farmer, year after year? What next?
Would it be Bt Bhindi? Bt rice is on the horizon and is almost ready. China is ahead of
us and will eventually go for Bt rice in a big way. With all the international trade and
many countries going for GM-technology, what is the point in trying to put irrational

obstacles without a scientific basis?

Scientists should also deliberate on the consequences of creating a Bt world. Even if
the different Bt genes code for different proteins, they all seem to act through the gut
receptor in the insect, although binding to different sites. What would happen if the
receptor protein gets mutated? Resistance to different Bt gene products may result
simultaneously. In a laboratory study it has been shown that among insects selectively
bred for resistance to Cry 2Ab protein, some showed resistance fo Cry 1Ac as well and
the resistance could have involved the common step of activation through a protease’,
Should we not go for genes acting through entirely different mechanisms for purposes of

pyramiding? Monsanto may be far ahead of us in this game, but encouraging indigenous



Regarding the continual assessment of GM-crops in the field, it would be instructive to
learn as to how the Environmental Protection Agency (EPA) in the USA undertakes such
an exercise. For example, EPA undertook an exercise in 2001 to assess the performance
of GM-crops in the preceding 5 years® In puts were obtained in terms of human health
assessment, insect resistance management, environment assessment in terms of gene flow
etc. Additionally, it performs a watch dog function on even laboratory findings, which
may have an implication for the field situation. There is a recent report entitled “ Bt
cotton in India- A status report” generated by the Asia-Pacific Cosortium on Agricultural
Biotechnology (APCOAB)’. The status report examines all the publications on the
pérformance of Bt cotton in India and endorses the significant increase in yield and
revenue to the farmer and provides statistics for the phenomenal acceptance and adoption
of this GM crop in the country. It also discusses the concerns and strategies to sustain
GM-crop cultivation in future.

However, one needs a statutory body with regulatory authority and R&D capabilities to
govern all aspects of GM crop cultivation in the country, once they are released for
commercialization. The government can decide on the design of the institutional
structure , but it would take considerable effort to put an autonomous institution in place,
not just with authority, but with expertise to analyse data from the field and to generate

data in the laboratory.

Finally, the institution suggested should play a major role in providing authentic and
correct information to the public on GM-technology. Many unsubstantiated reports
ranging from failure of germination of Bt seeds to death of goats eating Bt crop residues
are engineered to appear in the press. Several months ago, I was appalled to read a
report  that activists had approached the Supreme Court to stop scientists from
introducing genes to bring about male sterility in plants, a combiner required for plant
breeding, stating that it is terminator technology! Ingo Potrykus, the discoverer of golden
rice to improve Beta-carotenc (Vitamin A source) content was criticized either way, first
projecting that children could be poisoned by excess vitamin A and later stating that 4 kg
of rice is the daily requirement for a therapeutic effect! This story of the loss of

biodiversity due to introduction of a couple of foreign genes is overstated. Can any one



BT BRINJAL: 1. TECHNOLOGY AND BIOSECURITY
REGULATION

C Kameswara Rao
Foundation for Biotechnology Awareness and Education, Bangalore, India
pbtkrac@gmail.com

1. GENETICALLY ENGINEERED CROPS

In the year 2008, about 30 countries have approved genetically engineered (GE) crops
either for commercial cultivation or for imports. Global cultivation of GE crops
increased from 1.7 mill ha in 1996 to 125 mill ha in 2008, accounting for a cumulative
acreage of two billion acres (800 mill ha) (James, 2008). Issues related to the impressive
growth of GE crops and the diverse benefits of 13 years of their commercialization are in
detailed by James (2008).

2. BT CROPS

Transgenic technology, involving a wide range of pesticidal genes from the universally
occurring soil bacterium Bacillus thuringiensis (Bf), dominates the scenario of GE crops
(the Bt crops). Literature on B, discovered over a 100 years ago and in use as a pesticide
for some 70 years, is very vast. The reader is advised to refer to “Transgenic Bt
technology’ (Kameswara Rao, 2009), for a referenced review of the technology and
related issues.

Bt proteins are per se not toxic. To function as toxins Br proteins require a specific set of
biochemical and biological parameters which are available for different Bt proteins only
in specific insect groups, which makes B toxins insect group specific. For example,
CrylAc and Cry2Ab control the cotton bollworm, CrylAb controls com borer, Cry3Ab
controls Colorado beetle of potato and Cry3Bb controls corn rootworm. The Bt genes
incorporated into different crops are specific to Lepidopteron (having wings

covered by scales) pests on them (Glare and O’ Callahan, 2000).

The following Bt crops are in commercial cultivation or permitted for imports in different
countries (James, 2008):

Bt corn: Argentina, Australia, Brazil, Canada, Chile, China, Columbia, Czech Republic,
Egypt, European Union Countries, Honduras, Japan, Mexico, Netherlands, New Zealand,
Philippines, Romania, Russian Federation, Singapore, South Africa, South Korea,
Switzerland, Taiwan, UK, Uruguay and USA.

Bt cotton: Argentina, Australia, Brazil, Burkina Faso, Canada, China, Columbia,
European Union Countries, India, Indonesia, Japan, Mexico, New Zealand, Philippines,
South Africa, South Korea and USA.



flower and fruit production and fruit damage drastically reduces marketability of the
produce. Even after continuous and very heavy insecticide application, the SFBs affect
50 to 70 per cent of the crop yield annually, the damage starting from the nursery and
carried to the next crop (Choudhary and Gaur, 2009). External application of insecticides
does not much help as the pest is deep in the stem and fruit tissues. The CrylAc gene
imparts an inbuilt systemic tolerance to the pests, particularly Leucinodes orbonalis.
Helicoverpa armigera (American bollworm), the major pest on cotton which is controlled
by CrylAc gene, also affects brinjal fruit. The Bt brinjal effectively resists both these
pests resulting in diverse benefits to the farmer, consumer and the country, more
particularly vastly enhanced produce recovery and the avoidable use and exposure to
pesticides and their residues.

Mahyco has integrated EE1 into eight of its own brinjal hybrids (MHB 4, 9, 10, 80, 99,
11,39, 111). The TNAU developed B brinjal varieties Co-1, PLR-1, MDU-1 and KKM-
1, while the UASD developed Br varietics Manjari Gota, Udupi Gulla, Malapur local,
Kudachi local, 112-GO hybrids and Rabkavi local, together covering a large part of the
needs of the different States, though several more Bt hybrids and varieties need to be
developed to every suit the requirements of every brinjal growing region in India.

3.3 Private-Public Partnership

The development of Bt brinjal varieties constitutes a welcome private-public partnership.
A similar arrangement is extended to the Indian Institute of Vegetable Research,
Varanasi, University of Philippines, Los Banos, Bangladesh Agricultural Research
Institute and a private seed company, Fast West Seeds, Bangladesh. The transfer of
technology from the private to the public sector was effected through the Agricultural
Biotechnology Support Project 11, funded by the USAID and managed by the Cornell
University.

4. EVALUATION OF GE CROPS
4.1 Biosecurity

In the context of modern agricultural biotechnology the term Biosecurity has two
components: a) Biosafety, the safety of genetically engineered (GE) organisms and/or
their products to humans and animals as food, feed and medicine, and b) Environmental
safety, the safety of non-target organisms, soil and water. The terms biosecurity and
biosafety are often used incorrectly as synonyms.

There is no risk-free technology. It was the international scientific community, not the
activists, who have identified the possible biosecurity risks from the transgenic crops and
devised protocols for the identification, assessment, quantification and mitigation of risk.
Science has reasonable peer reviewed experimental evidence to answer biosecurity
concerns.

Biosecurity issues are unfortunately often mixed up with political, economic,



cultivates GE crops), and f) District Level Committees (DLCs, one for each district that
develops or cultivates GE crops).

The Indian Government have issued the following documents to guide product
developers and evaluators through the regulatory oversight: a) Handbook for IBSC
Members (2005), b) Regulatory Frame Work for GMOs in India (2007), and ¢)
Guidelines and Standard Operating Procedures for Confined Field Trials of Regulated,
Genetically Engineered Plants (2008).

A number of public sector organizations such as the a) the Indian Council of Agricultural
Research (ICAR), b) the Indian Council of Medical Research (ICMR), ¢) the State
Agricultural Universities (SAUs), and d) the Drugs Controller General of India (DCGD
are contextually involved in biosecurity regime.

The ICAR and its institutions evaluate agronomic performance and environmental safety
and recommend the crop for commercial release. The SAUs and the State Departments
of Agriculture are involved in the pre- and post-release monitoring of the GE CTOpS.

The following research institutions are contextually involved in the evaluation of GE
crops: a) Indian Agricultural Research Institute, New Delhi (IARD), b) Indian Institute of
Horticultural Research, Bangalore (IHRI), ¢) National Centre for Plant Genome
Research, New Delhi (NCPGR), d) National Botanical Research Institute, Lucknow
(NBRI), €) National Research Centre for Weed Science, Jabalpur (NRCWS), f) Central
Rice Research Institute, Cuttack (CRRI), g) Directorate of Rice Research, Hyderabad
(DRR), and h) Central Potato Research Institute, Simla (CPRI).

5. BIOSAFETY OF BT TRANSGENICS

Bt being a universally occurring soil bacterium, all species of plants and animals in
agricultural and other situations, and those that use plants as food have been exposed to
Bt and Bt proteins for centuries. Bt proteins are transient in the environment. The

toxicity of Bt proteins is pest specific, dependent upon a set of biological pre-requisites.
The use of Bt as a conventional pesticide for over 70 years has demonstrated that it is safe
to the consumers and a variety of non-target organisms. Nevertheless, antitech activists
raise the following safety concerns repeatedly, ignoring massive evidence on product
efficacy and biosecurity of GE crops.

5.1 Toxicity

Bt proteins were shown to be harmless to vertebrates, including mammals and humans,
even at high doses, by ingestion, inhalation or injection,

Bt is one of the few pesticides recommended for widespread application in North
America (Glare and O’Callaghan, 2000), and was broadcast or sprayed on crops and air
sprayed to control forest pests in Utah (US, 1990-1995) and Ontario (Canada, 1985-
1994). Water borne Bt was air sprayed to control the Asian gypsy moth in Vancouver



The much publicized instance of toxicity of B corn pollen proteins to non-target
organisms (Monarch butterflies; Losey ef al., 1999), was reinvestigated and disproved
(Sears et al., 2001). The performance of bumble bees was not affected in any manner by
Cry 1ADb Bt proteins (Babendreier et ol 2008). Chen et al., (2008) showed that CrylC
proteins were safe to parasitoids that control pest populations in many crops, in contrast
to the severe damage caused to the parasitoids by the traditional insecticides.

Reports of the death of peacocks and the death of farm animals in Andhra Pradesh and
honey bee Colony Collapse Disaster in Europe and North America, deliberately attributed
to the presumed toxicity of Bt proteins in GE crops, were shown to be due to causes other
than Bf protein toxicity (Kameswara Rao, 2008 a,b).

6.3 Gene Flow From Transgenics

The possibility of gene flow from transgenics and the negative impact of this on other
crops, biodiversity and the environment occupy a prominent position in discussions that
denigrate modern agricultural biotechnology, although the experience gained from the
regulatory processes of transgenic crops and their cultivation for over two decades have
not indicated any serious possibilities of gene flow or its negative consequences. Gene
flow depends upon the reproductive biology and breeding behaviour of the Crop in
question (Kameswara Rao, 2008 ¢,d), which the activists do not take into

consideration.

6.4 Vertical Gene Flow

The essential pre-requisite for vertical gene flow is sexual reproduction between the
transgenics and related plants. The ease of vertical gene flow depends upon the genetic
relationships between the varieties and whether the crop 1s self or open pollinated, which
Bt technology does not change. Transgenics are no more promiscuous than their
isogenics. If vertical gene flow were possible between isogenics and any related varieties
or species, it would be so between transgenics and related plants too.

A study, much quoted by the critics as evidence of vertical gene flow, which relates to Br
maize in Mexico (Quist and Chapela, 2001), was reinvestigated and disproved (Ortiz-
Garcia et al., 2005).

The floral structure and pollination behavior of such Bt crops as tomato, potato, bell
pepper and brinjal does not warrant any significant threat from gene flow among these
crops or their supposed relatives (Kameswara Rao, 2008c¢,d).

6.5 Lateral/horizontal gene flow
Lateral/horizontal gene flow involves exchange of genes between genetically unrelated

organisms, a fact of evolution, but not of day-to-day occurrence. It does not involve
sexual reproduction and the transferred genes can express in the same generation,



The Mahyco Research and Life Sciences Centres (MRC) conducted the following studies
on Bt brinjal: a) MRC, Kallakal, Andhra Pradesh: substantial equivalence of Bf and non-
Bt brinjals, b) MRC, Dawalwadi, Maharashtra: protein expression, effects of cooking and
protetn in cooked fruit and ¢) MRC, Ranebennur, Karnataka and Jalna, Maharashtra -
pollen flow ((15 to 20 m; 1.46 to 2.7 per cent out crossing)

The following public and private sector institutions were involved in conducting various
biosafety evaluations of B brinjal: '

a) G. B. Pant University of Agriculture and Technology, Pantnagar: Feeding studies in
lactating crossbred dairy cows;

b) Advinus Theraputic, Bangalore: Subchronic (90 days) feeding studies using New
Zealand rabbits, b) Subchronic (90 days) feeding studies in Goats;

¢) Intox, Pune: a) Acute oral toxicity studies in rats, b) Sub chronic oral toxicity study in
Sprague Dawley rats,

d) Mucous membrane irritation test in female rabbit and d) Primary skin irritation test in
rabbit;

¢) Rallis India, Bangalore: Assessment of allergenicity using Brown Norway rats;

f) Central Avian Research Institute, Izatnagar: Effect on performance and health of
broiler chicken;

g) Central Institute of Fisheries Education, Mumbai: Responses, as a dietary feed
ingredient to common carp (Cyprinus carpio) on growth performances;

h) All India Coordinated Research Project on Vegetable Crops, Varanasi: Effects on non-
target and beneficial insects; and

i) Indian Institute of Chemical Technology, Hyderabad: Chemical fingerprinting of Bt
and non-B¢ brinjal (including alkaloids).

All these studies have shown that B brinjal is functional and is as safe as non-Bf brinjal
for human consumption and to the environment (Choudhary and Gaur, 2009).

8. ANTITECH ACTIVISM

From the time of initiation of development till commercial release, a GE crop involves
over 10 years of research by over 150 scientific and technical personnel. Nearly two
decades of experience in the development of Bt crops (including potato, tomato and bell
pepper related to brinjal) and over 13 years of experience in their commercialization in
nearly 30 countries has built up an enormous amount of biosecurity data that
convincingly demonstrate their benefits and safety. B brinjal has been adequately tested
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BT BRINJAL: 2. AN ACTIVIST DESIGNED IMBROGLIO
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1. THE BACKGROUND

On October 15, 2009, the Genetic Engineering Approval Committee (GEAC) approved
Bt brinjal for commercialization, considering it safe for human consumption and ready to
be made available to farmers, basing on protracted product and biosecurity evaluation
and its review by two Expert Committees (2007, 2009).

The activist groups who have been working hard for a ban on not just B brinjal but all
genetically engineered (GE) crops in India slipped into a tizzy and demanded that the
Minister for Environment and Forests (MOEF), Government of India, should reject
GEAC’s approval. They seem to have arranged for over ‘40,000 e-mails and letters’ to
the MoEF opposing the approval of Br brinjal, which the MoEF said ‘amounted to
blackmailing’ (The Hindu, October, 15, 2009).

The MoEF issued a Press Statement on October 15, 2009, stating that a) Comments are
sought, by December 31, 2009, on the Expert Committee report placed on the Ministry’s
website (www.moef.gov.in), b) during January-February 2010 he would have a series of
consultations with in different places with scientists, agriculture experts, farmers’
organizations, consumer groups and NGOs representing all points of view, and ¢) the
decision will be made only after the consultation process was complete and all
stakeholders are satisfied that they have been heard (October 15, 2009)
(http://moef.nic.in/downloads/ public-information/Press Bt%20Brinjal.pdf). The public
response should be communicated to the MoEF as per the information provided towards
the end of this brief.

The MoEF’s decision is surprising and seems pointless for several reasons:

a) In India, Bt brinjal passed through extensive agronomic and biosecurity
evaluation as per the mandatory provisions of the Indian Regulatory regime,
during 2000-09 involving about 200 scientists and experts from over 15 public
and private sector institutions.

b) Bt brinjal’s agronomic and biosecurity evaluation dossier is on the GEAC website
since November 2008
(http://www.envfor.nic.in/divisions/csurv/ geac/bt_brinjal.html).

¢) The First Expert Committee recommended to the GEAC to permit B¢ brinjal for
Large Scale Field Trials (July 2007). The GEAC accepted this recommendation
(August 2007) and directed that the trials be conducted for two seasons under the



The activist charge sheet includes several issues, the following being more prominently
repeated: GE products are toxic and allergenic, they harm non-target organisms, gene
flow from transgenics eliminates related varieties/species, they become super weeds and
eliminate all vegetation, they negatively impact ecology and biodiversity, there is a
terminator gene in GE crops affecting the farmers’ interests, etc. They attribute farmer
suicides to failure of GE crops. There is vast evidence to show that none of these charges
has any substance.

They cite European Union (EU) countries for their rejection of GE crops, ignoring about
30 countries that have approved them, though even in the EU imports some GE crops (for
example, MON 810 corn) are permitted, They brand GE technology as foreign
technology while the ideas and means of their activism themselves were imported. The
bulk of the arguments sound MNC phobia and anti- Americanism.

The spread and depth of anti-tech activism costs enormous amounts of money and the
Government never questioned the sources. Opposing GE technology is a matter of
livelihood and not a calling for the vast majority of the activist groups who pursue
someone’s agenda.

The European role in anti-GE activism in India was being reported for long. Times of
India (February 11, 2001) referred to reports that “the European NGOs have funded the
Indian NGOs in order to stop transgenic seeds and they are spreading plenty of
disinformation.... (and) have even taken the Indian government to court’
(http://www.gene.ch/genet/2001/Feb/msg00035.html).

There is vast information on the internet indicating that European funds to multinational
activist groups are diverted to intervene in the policies of foreign governments and to
mould public opinion in different parts of the world. For example, the Friends of Earth
(FoE) produced a report entitled “Who Benefits from GM crops? - The Rise in Pesticide
Use”, to mislead the public that these crops “are not good for the environment, as they are
increasing pesticide use,” and that they ‘do not benefit small farmers or consumers in
terms of quality or price.” This and several such other misleading claims were countered
by the international scientific community.

Greenpeace and FoE are ‘multinational corporations registered themselves as political
lobby organizations with European Union”’ (http://www.gmobelus.com/2009/06/24/eus-
ngos-declare-they-are-lobbyists). European money seems to be spent in India to disrupt
our agricultural efforts. In June 2009, Greenpeace have invaded a field trial in India. It
was reported that ‘Sponsored by the European Union, and funded by the government of
the Netherlands, the activists struck a government-approved 1,440 sqm field trial of rice
in Chinnakanjarla village of Medak district. No injuries were reported, nor any
complaints lodged regarding India's territorial sovereignty’
(http://www.,qmobelus.com/2009/06/24/em‘0pean-lobby-,qroup-invades~indian-ﬁeld-triai).




The exact origin of Solanum melongena is uncertain. It is not known in the wild,
barring as an escape from cultivated fields. It probably originated from the African
wild species Solanum incanum. Solanum melongena was first domesticated in
Southeast China, and taken to the Mediterranean region during the Arab conquests in the
7" century. If brinjal was mentioned in ancient Indian literature, it only indicates that it
was naturalized, having been introduced into India, a long time ago and this in itself is
not an evidence of its origin in India.

Hindu tradition prohibits brinjal in food served particularly at the time of death
ceremonies (the 10™ to 13% day or annual ceremonies), along with several other
vegetables (even chillies for that matter) which are not native to India. This is also a
pointer to that brinjal is not native to India.

3.3 Centres of Diversity of brinjal

India is one of several Centres of Diversity of brinjal. There is a large number of
varieties of brinjal in India, but not two or three thousands as the activists claim, probably
based on a confusion between accessions in a seed collection and the actual number of
varieties/hybrids. Chaudhary and Gaur (2009) listed 28 hybrids and 88 varieties of brinjal
released during the past thirty years. Farmers generally habitvally opt for new
varieties/hybrids and discord old ones. After a time the stored seed loses its viability and
seed banks become seed musea. Counting unusable collections does not help even the
activist’s an argument in boosting up the number of varieties.

3.4 Gene flow from B brinjal

The floral structure and pollination behavior of such Bt crops as tomato, potato, bell
pepper and brinjal do not warrant any significant threat from gene flow among these
crops (b¢ or not) or their supposed relatives (Kameswara Rao, 2008c¢,d). In nature,
species of Solanum do not normally hybridize, as they are predominantly self-pollinated
(90 per cent). Even when artificial hybrids are produced, the progeny are sterile. The
farmers never complained of any hybrids between their variety and a neighbouring
farmer’s variety and they do not make any effort to protect varieties of cultivated brinjals
from hybridizing among themselves or with the wild Solanums,

3.5 Rejection of GE crops by some countries

There is a serious concern that European Union countries and others would reject Indian
farm exports if they contain some GE element, Exports help only the middle men and
not too many farmers and certainly not the smali farmer. Should our agriculture be
geared to cater to the European Union and a few rich exporters or should it mind our own

people?

The United States Department of Agriculture issued a missive that brinjal imported from
Istacl and Ghana should be free fiom Leucinodes orbonalis and Helicoverpa armigera,



4. SUPPORT BT BRINJAL

Consider all evidence available and if you are convinced of the efficacy and safety of Br
brinjal, communicate with the MoEF, in support of it. Those who would like to write to
the Shree Jairam Ramesh, the MoEF, can do so by post (Minister of State (Independent .
charge), Ministry of Environment & Forests, Paryavaran Bhavan, CGO Complex, Lodhi Road,
New Delhi - 110003, India, or by fax ( +91-1 1-24362222) or by e-mail (mosef@nic.in,
Jairam@vsnl.com) or post your comments via MoEF’s website
(http://moef.nic.in/modu]es/contact—ministrv/contact-ministry/ ) before December 31, 2009.

5. FURTHER READING

Space and time constraints prevent a lot more of information from being presented here.
If you wish to know more, refer to the following, in addition to the websites indicated
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CONCERNS ABOUT BT BRINJAL
SUMAN SAHAI

What, you may ask, is common between potatoes, tomatoes, brinjal, chilli, datura ,
tobacco and the deadiy nightshade ( belladonna) ? They all belong to a plant family
called Solanaceae. The Solanaceae family contains a number of important agricultural
plants as well as many psychoactive and toxic plants. Solanaeae species are rich in
complex chemicals called alkaloids and contain some of the most poisonous plants
known to mankind. They produce alkaloids in their roots, leaves and flowers. These
alkaloids can be hallucinogens, stimulants or out right toxic. For example, when potatoes
are exposed to light, a chemical called so/anin is produced which appears as a green
tinge. Green potatoes can be toxic , damage an unborn fetus and cause abortions. Other
plants of this family known for their toxic qualities are belladonna, datura and tobacco,

Farmers have been working for thousands of years to domesticate wild plants like of the
Solanaceae family, to make them safe for eating. Much of this exercise involved
breeding out the toxins contained in the wild plants. Scientists too have used careful,
selective breeding to ‘clean up’ crop varieties which had good qualities but contained
toxins. Now through genetic engineering, brinjal, a member of this family has been
genetically engineered to produce a toxin to protect itself against a particular pest. This
seems to be a process working to reverse several thousand years of efforts to detoxify

natural plants to make them fit for human consumption !

Genetic engineering in plants has not been mastered enough to rule out the creation of
dangerous new products in the cell when genes are muddied during the insertion of
new, usually foreign genes. Several cases are known when new proteins and toxins
were produced in plants which were genetically engineered. For example, when GM



peas were being developed by the CSIRO (Commonwealth Scientific and Industrial
Research Organisation) in Australia to protect the peas from the pest pea weevil At was
found that newly formed proteins in the GM peas repeatedly caused immunity problems
and lung inflammation when fed to mice. The experiments had to be abandoned. In
another case, when mice were fed the genetically engineered Flavr Savr tomato, seven
out of forty experimental animals died within 14 days and the others suffered from

stomach lesions,

Genetic Engineering in plants of the Solanaceae family could be dangerous since
disturbing their genetic material through the process of inserting new gene constructs
containing a battery of genes, including the toxin producing Bt gene, may trigger off
metabolic processes that have been lying dormant. There are apprehensions that not
only new toxins could develop but that old toxins that were removed by selective
breeding, may reappear. Disturbing the cell metabolism (by genetically engineering) of
species that are naturally genetically hardwired to produce toxins, is likely to call up old

plant toxins in these species.

Testing for food safety is key in genetically engineered plants; it becomes more so with
the Solanaceae family. At present biotechnology companies rely on the concept of
"Substantial Equivalence” to demonstrate the safety of genetically engineered (GE)
foods . In this method, the overail chemical composition of the GE food is compared to
an equivalent conventional food. If there is no significant difference between the two,
the GE pIant is considered to be safe. The Mahyco seed company has also tested its Bt
brinjal in the same way. However, Substantial Equivalence is a highly contested
paradigm, favored by the biotech industry but rejected by most countries, This is
because there is no mechanism in such an approach to detect unexpected or unintended

changes like new toxic compounds in the cell.

Apart from the critical safety issues, there are other Questions that arise with the
impending release of India’s first genetically engineered food crop. There is no system in
place for labeling these foods. Indeed, how can one , in the Indian situation label a
vegetable that will be sold from farmers fields, laden into trucks and taken to wholesale



mandis. How wiil the vegetables on the vendor’s cart or the corner shop be labeled as
GM? The government of India recognizes the need to label GE food, and its position in
the meetings of the Codex Alimentarius, has been consistently in favor .of mandatory
labeling. Accordingly, the Ministry of Health has drafted rules under the Prevention of
Food Adulteration Act to include labeling of Genetically Engineered food and food
ingredients.. But there are as yet, no mechanisms in place to label GE food, nor have
any awareness programs been conducted to explain the nature of GE foods and the
need for labeling them. For most consumers, especially rural consumers, GE foods are a
black box and unless they are made aware of the nature of GE foods, labeling would be
meaningless. Despite these big gaps in preparedness, the GEAC ( Genetic Engineering

Approval Committee) has approved Mahyco's Bt brinjal for commercial production.

Does this mean, that the consumer’s right to informed choice about their food is about
to be trashed? This right is enshrined in India’s Consumer Protection Act and the GEAC
approval will violate the provisions of this Act. Further, labeling is not just about pasting
a colored sticker on a brinjal, it involves a rigorous process of segregation and identity
preservation (IP) to keep Bt and non Bt food segregated. IP is a complex and expensive
process requiring separation of a GM food (Bt brinjal) from non GM food , starting from
farmers’ fields, all the way to vegetable shops. Without going through this process,
labeling cannot be done. Or has the GEAC planned that all brinjals cultivated in this

country henceforth will be only genetically engineered ?

And what about fixing liability for damage ? There is no liability law in this country. In
the event of contamination of organic brinjal with Bt brinjal, what will be the process of
recall? Who will be liable to the producers of organic brinjal? There are no provisions for
monitoring the long term impact of GE foods on the health of consumers. In case
adverse heaith impacts are reported from eating Bt brinjal, who would be liable to pay
compensation? How would the liability be fixed and what would be the quantum? In the
absence of any kind of preparedness or safeguards, what would be the liability of the
government for approving such food crops? And in the event of damage caused by Bt

brinjal, will Mahyco be put in the dock ?



Commercial Cultivation of Bt Brinjal in India: Risks and
Concerns

» Bt brinjal has been given approval for commercial cultivation by
the GEAC

o The minister for Environment and Forests has invited
comments from the public and has put up the data on Bt brinjal
on his website

» Genetically Engineered (GE) food is being promoted in India
but there is no system in place for food labelling.

» A law and a system for the labelling of GE food must precede
the introduction of GE foods

o Labelling of GE food has to be informative and make sense to
ordinary people. No process of labelling will make any sense
unless the consumer understands the technology and the risks
associated with it.

e Informed consumer choice is a right. Introducing Bt brinjal
without a system of mandatory labelling in place violates this
right. ,

o How will GE food be labelled in a country where food is not sold
only in supermarkets?

» Labelling will require clear segregation of Bt brinjal and non-Bt
brinjal at all stages from the field to the market. How is this
proposed to be done?

» In the event of contamination of non Bt brinjal with Bt brinjal,
what will be the process of recall? Who will be liable to
producers of organic brinjal?

» In case of adverse health impact from eating a GE food, who
would be liable? There is no liability law in this country.

« How would the liability be fixed and what would be the
quantum?

» There are no provisions for monitoring the long term impact of
GE foods on the health of consumers



In the absence of the provisions mentioned above, what would
be the liability of the government for approving such food
crops?

Because pollen flow is inevitable, does this mean that organic
farming would be put at risk with the farming of GE crops?

How will the government ensure that the native germplasm of
brinjal would be safeguarded given that India is the centre of
origin of brinjal?

This plant family ( Solanacae) has several natural toxins. What
tests are being conducted to detect the creation of new toxins
or the resurfacing of old ones. These are highly probable in a
family known for its natural toxins. To this family belongs
nightshade, dhatura , tobacco etc.



COMMENTS OF DR P M BHARGAVA ON THE REPORT OF THE EXPERT
COMMITTEE (EC-II) ON BT BRINJAL EVENT II-1 DEVELOPED BY M/S
MAHYCO

I. General comments

(1) Any statement that the study was approved by RCGM/GEAC or was done
according to any national or international protocol is, in a scientific evaluation, irrelevant.
The only question that needs to be answered is whether the study is scientifically sound
and valid. In fact, many of the comments that follow are an aspersion on the approval
process adopted by our approval mechanism. We should not ignore the fact that the vast
portion of GMOs (84% in 2008) in use are confined to four countries (USA, Canada,
Argentina and Brazil) and that some 90 percent of the member countries of United
Nations have not approved the planting of GMOs or their use as food material without
labelling.  For inadequacies of the U.S. system of approval of GMOs, see W. Freese &
D Schubert, Safety testing and regulation of genetically engineered foods.
Biotechnology and Genetic Engineering Reviews, 2004, 21, 299-324 (96 references).

(2) The toxicity tests/biosafety tests that have been done either by Mahyco (I will, for
obvious reasons, use the term Monsanto, in place of Mahyco in what follows) or by
private labs or by Government labs. Examples of tests done by Monsanto are on page 1
(line 14 from bottom), page 13 (lines 1-10), page 17, pages 25-29, page 46 [Section
3.3.3(1)], page 50 (4.1). Monsanto has strong vested interests, and it has an extremely
derogatory record in respect of honesty, integrity, and following the law. Examples are
given in Annexure 1.  Monsanto also knows very well that whatever they say would be
accepted by RCGM/GEAC as we have ensured that there is no organized and reliable
system with high public credibility to check on its results. In view of this, tests done by
Monsanto cannot be relied upon. As regards, the tests done by private or Government
laboratories, the samples were given by Monsanto. I am not aware of any foolproof
record available to show that, in every case, all these samples tested were the right
samples.

(3)  The differences found between normal and Bt brinjal have been attributed to
variation in the normal (non-Bt) product. Any statistician will tell you that if the
variation in the control is so large, the number of samples in both the control and the
experimental groups has to be much larger that has been used. Examples of such
differences are on pages 68-71, items 4, 5, 6; and pages 74-75.

€) Before the environmental release of Bt brinjal, we should determine if we need it.
Therefore, its socio-economic survey should be done before if is released.



hundred thousand crores a year. We can capture, say, three quarters of the world
vegetable market. All this market will be lost if we allow GM vegetables. Eighty four
percent of our farmers are small or marginal farmers with a holding of less than 4
hectacres. According to Monsanto’s own data, Bt brinjal pollen can travel for 30 metres
and could thus easily contaminate the neighbouring non-Bt brinjal field. In course of
time, we would be left with no non-Bt brinjal population even if the farmers do not want
Bt Brinjal. Unlike in Europe, Britain and many other countries, we have no labelling
laws. In these countries, any food product which has more than 0.9 percent of GM
material, must be labelled as genctically modified. Therefore, neither will we be able to
export our vegetables nor will we be able to exercise choice in regard to GM brinjal or
non-GM brinjal. Just extend it to all vegetables and imagine the consequences. There
is an ever-increasing demand everywhere, including in our country, of organically
grown food which fetches the farmer better price. This market will also be lost.

(iv)  Page 36: The comments on “gene transfer from brinjal to other plants” or“gene
transfer from brinjal to other organisms” are totally invalid. There is an enormous
amount of evidence (Annexure 4) of horizontal gene transfer across species. It is
believed widely that more than 10 percent of all the genes in all living organisms are a
consequence of horizontal gene transfer. Species non-specific viruses are known; they
become non-specific on account of high mutation rate. A Nobel Prize was given to
Joshua Lederberg for discovering the process of transduction in which viruses carry a
gene from one organism to another.

{(v) Page 41-42, item 3.2.4: Who did these studies on possible accumulation and
persistence of Bt protein in the soil? Was it Mahyco/Monsanto? The half-life of
CrylAc protein is reported by EC-II to be 9.3 to 40 days in soil (where ? in India?).
These levels are not low. A statement that no Bt protein was detected in any of the soil
samples goes against the above-mentioned half-life.

(vi)  Page 43, Section 3.3.1 (toxicity and allergenicity of pure proteins): What is
reported here is invalid, as pure (probably surrogate) protein and not plant extract
containing the protein product in the plant was used.

(vil)  Page 46 (alkaloid content): The samples given by Monsanto were not checked by
HCT as regards their authenticity. The actual data does not support the statement made in
the report that there was no significant difference between the alkaloid content of Bt and
non-Bt brinjal.




(b) L. Zolla et al., Proteomics as a complementary tool for identifying
unintended side effects occurring in transgenic maize seeds as a result of
genetic modification, Journal of Proteomic Research, 2008, 7, 1850-1861.

(xiv) Page 86 (Item 3): What about changes in the glycosylation pattern of other
proteins? Proteomics will tell you that.

(xv) Page 86 (Item 6): Environment is of course important.  But the fact is that
surface properties that are genetically determined are more important. The capability of
an organism is determined by its genetic make-up, while environment determines the
extent to which these capabilities would be converted into abilities. Ignorance of this
rule can be disastrous.

(xvi) Page 86 (Item 7): By reproductive interference, I mean reduction in the
reproductive ability of animals which has been demonstrated with GM food crops. (For
reference, see Annexure 3)

(xvil) Page 86 (Items 8, 9): See item (iii) above.

(xviii) Page 87 (Item 10):  These techniques need to be developed  before
environmental release so that we have a method of detecting contamination at the level of

0.01 percent.

(xix) Page 87 (Item 11):  Unless experiments have been done, one cannot arrive at
any conclusions.

(xx) Page 88 (Item 13): Please see item (ii).

(xxi} Page 87 (Item 12):  The answer given is totally inadequate and irrelevant. The
question is not what X, Y or Z says should be done. The world’s entire scientific
wisdom does not lie with them, especially as they have vested interests. The question is
what is scientifically valid and logical. What I have said should be done is so obvious!
Why don’t we take lessons from the process of release of drugs?

(xxii) Page 88 (Item 14): I would like to have details of studies looking at effect of
Bt brinjal or Bt-anything on cattle micro-flora, The other studies referred to are not
relevant. The question is not whether or not composition of the diet influences micro-
flora. The question is, does the presence of the toxic Bt gene and all other possible
changes in the plant (which only proteomics, transcriptomics and metabolomics will
reveal) influence the microflora? All the evidence points towards the probability that
the death of several thousand cattles in Warangal District over a period of two years was
on account of their consuming Bt cotton plant remnants. The intestines of these animals
were found shrivelled. This could be a consequence of Bt toxin having an adverse effect
on the rumen microflora and thus on digestion. This clearly needs to be studied. Why
is there such a reluctance to do such studies? s the company afraid that such studies
done in an unbiased way, will go against the company?
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Fwd: Scientific perspectives for Bt Brinjal from CICR Nagpur Tuesday, 2 February, 2010 8:56 PM
From: "Jairam Ramesh" <jairam54@gmail.com>
To: rammoolam@yahoo.co.in

---------- Forwarded message ----------

From: keshav kranthi <krkranthi@gmail.com>

Date: Sun, Jan 31, 2010 at 11:48 AM

Subject: Scientific perspectives for Bt Brinjal from CICR Nagpur
To: jairamb4@gmail.com, jairam@sansad.nic.in

To
Shri Jairam Ramesh
Hon’ble Minister for Environment and Faorests

Respected Sir,

Greetings. Congratulations on the exemplary handling and conduct of the ‘Bt-Brinjal’ meeting in Nagpur. | am
writing this mail on behalf of our scientists from the Central Institute for Cotton Research, Nagpur, to place
before you a few scientific perspectives that we were unabie to present in the meeting that was so charged

with energies of all kinds,

Bt-Cotton (Background)

1. Since its discovery in 1901, the biosafety profile of Baciflus thuringiensis was always widely
acknowledged by all scientists all over the world. It was successfuliy used as a biopesticide in organic
farming and Integrated Pest Management (IPM) systems for more than 50 years without any concerns
expressed from any quarters.

2. The crystal (cry) proteins are toxic to specific insects only and therefore have been considered for the
development of GM crops.

3. Btcotton was commercially approved in the USA in 1996 and is currently approved for cultivation in 12
countries. In India it was released in 2002. Cotton oil is used for human consumption and the residual
foliage may be fed to farm animals, generally after harvest. Besides this cotton seed and de-oiled cotton
seed cake is used as a high protein suppiement in cattle feed for milch animals. Thus far there have
been no scientifically authenticated bio-safety issues encountered anywhere.

Farmers have adopted the technology with great zeal and are happy with the outcome. The problem of
bollworm is almost forgotten now thanks to Bt-cotton. As expressed by several farmers their living conditions
and economy has significantly improved due to the use of Bt cotton.

‘Stewardship’ issues

1. Insect populations of mealybugs, mirid bugs, gall midge and safflower caterpillar, which were hitherto
unknown as pests, have suddenly emerged as concerns after the introduction of Bt-cotton. This may
have occurred due to the reduction in pesticide usage during the reproductive phase of the crop,
which would have been otherwise normally been used on conventional cotton. Other factor that may
have contributed to the sudden upsurge of these minor insect pests is that there are many Bt-cotton
hybrids which are highly susceptible to these pests, apart from being susceptible to leaf reddening

http://in.mcS8,mail.yahoo.com/mc/showMessage‘?sMid=5&ﬁlterBy=&.rand=567542605&... 2/3/2010
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2. Bt-cotton due to high productivity requires adequate fertilizer and water inputs for higher yields and
profits. The productivity is maximum in good soils. However a number of hybrids are suitable even for
such sub-optimal situations in rain-fed farming conditions and marginal soils. With 619 Bt-cotton hybrids,
there is confusion all round with farmers not being able to choose the Bt-hybrids that may be suitable for
their soils and farming conditions. A suitable recommendation on the adaptability of specific hybrids for
specific agro ecological sub zones would facilitate further productivity improvement. Lack of such
recommendations have resulted in progressive problems and slight decline in productivity (560 kg
lint /ha in 2007; 520 Kg lint’ha in 2008 and 512 Kg lint /ha in 2009) despite a steady increase in the area
under Bt-cotton (62% in 2007, 73% in 2008 and 84% in 20089).

These issues are related to ‘stewardship’ of the technology and have nothing to do with biosafety aspects.
The issues have been a major concern with farmers since insecticide use is gradually increasing as required
for the management of these emerging new insect pests.

It is extremely important to learn from the experiences of Bt-cotton so as to ensure that the same
issues related to the emergence of new pests and the unsuitability of hybrids to Specific regions, do
not arise in future.

Researchable issues for Bt Brinjal

1. Resistance development is a very serious concern for monophagous pests. There is a need to deveiop
baseline susceptibility data of Cry toxins on the fruit and shoot borer populations from all the
Brinjal growing states in a Government Institute Laboratory known for its expertise in resistance
management. The data availabie thus far is only from Mahyco. There is also a need to set up a main
resistance monitoring laboratory to monitor the changes in baseline susceptibility changes of the fruit
borer to Cry proteins after releasing the technology.

2. Resistance Management Strategies are essentially developed based on output profiles of stochastic
models which integrate toxicological, ecological, genetic and biological parameters. Stochastic models
for resistance should be developed to calculate resistance risk and devise pro-active Insect Resistance
Management (IRM) strategies. The structured refuge strategy of 5% conventional Brinjal within the
ecosystems of Bt-Brinjal proposed by Mahyco is based on basic simplistic assumptions and not
through defined algorithms and modeling,

3. Thereis a need for a consolidated report on ecology, biology, genetics and population dynamics
of insect pests of Brinjal that are availabie thus far. Based on the ecology, biology and population
dynamics, simulation models should be developed so that appropriate strategies can be formulated to
prevent the emergence of new pests and delay development of resistance in key pests,

These studies can be completed within a few months and scientists of CICR who are acknowledged worldwide
for their experience with resistance management, can assist to the best of our capabilities. Our papers related
to the subject have mostly been published in ‘Current Science’ and are widely referred and cited al| over the
world.

We support the Bt-Brinjal technology and would like to strengthen the regulatory agencies with
appropriate scientific support so that we shall be able to move towards a pesticide free world.

http://in.mc88.mail.yahoo.com/mc/showMessage?sMid=5&ﬁlterBy=&.rand=5 67542605&...  2/3/2010
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Thanking you
With Respectful Regards

K. R. Kranthi

Acting Director

Central Institute for Cotton Research
PB.No 2, Shankarnagar PO, Nagpur
Maharashtra India 440 010

Phone: 07103-275536/38
Fax: 07103-275529

Mobile 9423075781

E-mail: krkranthi@gmail.com
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Shri Jairam Ramesh

Hon’ble Minister for Environment. & Forcs's
Government of India

Paryavaran Bhavan

CGO Complex, Lodhi Road

New Delhi 110 003

Dear Sir,

Thank you for your reply acknowledging my
Bt brinjal issue. As requested, I am giving below
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In the same vein, I would also argue that the EC-II report, although
excellent, was unnecessary in the first place entailing waste of the time of its
expert members. In other words, the burden of proof with regard to GMOs ought
henceforth to be shifted, so that they are seen as “innocent until proven guilty”
rather than the other way around as it is now.

Thank you,

Yours sincerely,
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Fwd: Views on Bt Brinjal Tuesday, 2 February, 2010 8:46 PM

From: "Jairam Ramesh" <jairam54@gmail.com>
To: rammoolam@vyahoo.co.in

---------- Forwarded message --------—-

From: Dr.V.S. Dagaonkar <vsdagaonkar@ankurseeds.com>

Date: Wed, Jan 27, 2010 at 6:19 PM
Subject: Views on Bt Brinjal

To: jairam54@gmail.com

Res. Sir,

At the outset, I profusely thank you for giving me an opportunity to present scientific views
on Bt Brinjal in the consultation meet held at Nagpur. | am giving some more views in
support of Bt Brinjal in addition to what | said in the meeting.

1) Concern about Biodiversity- We already have National Centre for Germplasm
Conservation in the form of National Bureau of Plant Genetic Resources (NBPGR) and
Project Directorates like Indian Institute for Vegetable Research (IVR} and Indian Institute
for Horticultural Research (IIHR) to take care of the issue. Hence there won't be any loss of
biodiversity. Instead, perhaps we will be in a position to conserve and maintain Brinjal
varieties that are highly susceptible to Brinjal Shoot & Fruit Borer but desirable for some
other traits. In fact, Plant Breeding itself is an art of selecting genotypes that suit our
requirement. The varieties that do not suit the environment themselves become extinct or go
out of cultivation. Hence extinction of non- suitable germplasm and development of suitable
germplasm is a continuous process and hence the concern about loss of Biodiversity is
unjust. Otherwise how we would have realised the benefits of green revolution?

2. Health Hazards from Bt - Sir, It is well known that Bt is a soil bacterium present
everywhere in the environment. We know infants when they start understanding the world,
try to eat everything they find in their vicinity. They accidently consume soil but have we ever
heard of infant mortality due to food poisoning because of Bt (ingested through soil}? We
also know that Bt as a biopesticide is in use since sixties. Have we ever heard of death
because of accidental consumption of Bt biopesticide? Most of the suicides that occur
because of consumption of insecticides are becaue of chemical insecticides and never
because of Bt biopesticides. Secondly, the enzyme Neomycin Phospotransferase is highly
degradable enzyme and is produced in ultra low levels in plants. If resistance against the
antibiotics is concerned, then if we study the pharma situation in last 20 years, then more
than a dozen antibiotics have been released in the market. This is because the microbes
gain resistance after some time period and hence it is required to introduce new antibiotics

in the market.

http://in.mc88 .mail.yahoo.com/mc/showMessage?sMid=12&ﬁ1terBy=&.rand=1 513052632... 2/3/2010
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3. Fear about High Productivity and Low Economic Gains - It is feared that because of
high productivity the farmer will be at economic loss. If this is a presumption, then it may also
happen that the farmer will go for reduced acreages and still fetch equal or more yields of
the crop. The important fact is that with use of Bt Brinjal, he will save on account of reduced
no. of pesticide sprays and labour required for pesticide application. The left over land can
be utilised for other commercial crops of importance and thus can give additional economic
gains. To fetch additional market prices, the farmers try to grow the crop in the off season so
that the produce gets a good market price. Bt Brinjal will be the best technology for off
season cultivation. This will also support our mission of food security. Afterall, we have to
feed billions of mouths with the reducing arable lands. Intensive agriculture is the only

solution.

Lastly, | would like to submmit that there has always been a blame on Indian scientists that
they are always lagards in technology development and follow what the western world
develops. This is for the first time that and Indian seed industry has developed a technology
in India with Indian hands useful for the country. Negating this technology will perhaps put
brakes to future biotech projects in the country and force us again to accept anything that is
developed by western world for their necessities. Since the technology has been thoroughly
tested on all parameters, | strongly feel that the technology should get a green signal for the
Indian market. If there is anything that is required by you in this endevour, | shall always be
at your service to support this noble and national cause.

I keenly look forward to positive decision on this matter.

With warm regards,
Sincerely,

Vipin 8. Dagaonkar Ph.D.
Vice President (Research)
Ankur Seeds Pvt. Ltd., Nagpur
Cell +919822220107
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Fwd: Wednesday, 3 February, 2010 5:09 PM

From: "Jairam Ramesh” <jairam54@gmail.com>
Ta: rammoolam@yahoo.co.in
2 Files {618KB)
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---------- Forwarded message «---------

From: Deepak Pental <dpental@gmail.com>
Date: Tue, Jan 12, 2010 at 3:25 PM

Subject:

To: jairam54@gmail.com

No.VC/DU/2010/
January 12, 2010

Shri Jairam Ramesh

Minister of State (Independent Charge)
Environment & Forests

Government of India

New Delhi — 110 003

Dear Sir,

I am sorry for not responding to your mail for some inputs on Bt
brinjal. Actually | needed to go through the reports once again and | could only do

this on Sunday, the 10", | have the following comments:

(i) The Kanamycin gene used as a marker gene for selecting
transgenics in vitro has been used in a number of transgenics which
are in the field and have been grown for almost ten years. Extensive
biosafety tests have been conducted on the protein product of this
gene. So far nothing untoward has been reported.
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(i) Cry genes from Bacillus thungiensis have been used in cotton
and maize very extensively. Earlier, these toxins were used
extensively as bacterial suspensions or crude crystal preparations to
protect high value vegetable crops from insect attack. This has been
going on from the turn of the last century without report of any
adverse effects.

Very extensive toxicological and allergenecity tests have been
conducted on these genes/ proteins and nothing untoward has been

reported.

(iii) Very extensive work has been conducted on the field usage
of transgenics containing Bt genes. This work led to the concept of
Refugia, that is to mix susceptibie with resistant transgenics so as to
delay the development of resistance.

(iv) My concern is not on the safety of two genes but whether the
expression of transgene is sufficient.

There are attacks on Bt brinjal (0-20 larvae on the transgenics)
compared to 3.5-80 larvae on non-trangenics plants. However,
sufficient information is available to show that even with low
expression the incidence of insect attack gets drastically reduced.

(V) A major concern is that our own agriculture research
programmes are so weak that we are getting totally dependent on
Transnationals for high end solutions.

(vi) I recommend that GEAC's decision to release Bt brinjal for
general cultivation be upheld. However, two realities must be
understood; One - as India is a centre of origin of cultivated
brinjal, transgenes can move to the wild germplasm. However, this
should not unduly alarm us. Two - we will not be able to differentiate
between Bt and non Bt brinjal, in other words labeling is not

possible.

| send you two articles which | wrote on agricultural R&D in India. People have
read these but they refuse to quote these because no one at the top wants a
change. fyou find time, please do read these. | am available for any briefing if you

have time to spare.
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With warm regards,

Yours sincerely,

Deepak Pental

Encl.: As above

Frdede sk ok ke e e ok ok e ok e e ok e e Ak e T T sk ke ek e e e e ke sk e e ok e s e

Prof. Deepak Pental

Vice-Chancellor

University of Delhi

Delhi - 110 007

INDIA

Tel.: 91-11-27667011, 27667190 (O)
91-11-24115203, 24116392 (Lab)

Fax: 91-11-27667049

E-mail: dpental@gmail.com

ve@du.ac.in
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SPECIAL SECTION: TRANSGENIC CROPS

Breeding objectives and requirements for
producing transgenics for major field crops

of India

Anil Grover' and Deepak Pental*

'Department of Plant Molecular Biology and *Department of Genetics, University of Delhi South Campus, Benito Juarez Road,

New Delhi 110 021, India

To identify crop improvement objectives in twelve
important field crops (rice, wheat, maize, sorghum, pearl-
millet, pigeonpea, chickpea, mungbean, cotton, potato,
mustard and soybean) that are grown extensively in
India, we conducted a survey amongst plant breeders,
pathelogists, entomologists and agronomists spectalizing
in each of these identified crops. A questionnaire was
sent to around fifieen scientists actively involved with
each crop with the following queries: (1) Identification of
problems with the crop at the regional level in terms of
priority, (2) Identification of problems with the crop at
the national level in terms of priority, (3) Which are the
most extensively grown cultivars of the crop at the
regional and at the national levels?, (4) What steps could
be taken to raise the yield of the crop (heterosis breeding,
pure-line breeding)?, Do you know of combiners that
would give high heterosis in the crop?, (5) Do you know
of germplasm sources that could be used for meeting
some of the breeding objectives?, (6) What is your asses-
sment of need for transgenics (a) for nutritional enhance-
ment, (b) for resistance to biotic stresses, (c) for resistance
to abiotic stresses, (d) for herbicide resistance and (e) for
value addition?

A list of pests and pathogens known to affect each of
the above crops as given in Handbook of Agriculture
(Indian Council of Agricultural Research, 1997} was also
sent to the specialists for help in answering question 2.
The five most important problems identified by the spe-
cialists in response to the questions 1 and 2 were given
scores. The foremost important problem identified was
given a score of 5 followed by scores of 4,3,2and 1 for
problems identified in descending order of importance.
For each of the breeding objectives identified by the res-
pondents, a total score was calculated. Cumulative score
for each objective was normalized to a percentage score.
In Figure 1, first five problems identified for a crop are
given with their scores in top five boxes and all the other
problems identified by the respondents are put with a
normalized cumulative score in the lowermost box (for
all crops except pearlmillet). The breeding objectives

*For correspondence. (e-mail: dpental@hotmail.com}

310

identified in relation to regional needs were compared
with the objectives identified at the national level and the
findings are highlighted in this article. Figure 2 shows the
area under cultivation and the production levels of different
crops that have been dealt with in this study (except
mungbean). This information is presented to highlight
changes in production, area under cultivation and yield of
the crops over the years.

Rice (Oryza sativa)

Rice is the most extensively grown crop of India and is
grown in almost all parts of the country. This crop is
grown under diverse agro-ecological conditions as
irrigated rice, upland rice, lowland rice and deepwater
rice. Objectives related to breeding for resistance to
various fungal and bacterial diseases and insect pests
were identified as the top priorities for rice. Rice blast
(Piricularia oryzae), sheath blight (Rhizoctonia solani)
and bacterial blight {(Xanthomonas oryzae) topped the list
of priorities (Figure I a). Two insect pests namely, stem
barer (Scirpophaga sp., Chilo sp., Sesamia inferens) and
brown plant hopper (Nilaparvata lugens) cause extensive
yield fosses in rice and were identified as problems that
need attention (Figure | @). The respondents in general
felt that germplasm for resistance to blast, bacterial leaf
blight, tungro virus, stem borer, brown plant hopper, gall
midge and whiteback plant hopper is available. However,
resistance sources for stem borer, leaf folder, sheath
blight and sheath rot were thought to be inadequate. There-
fore, the development of transgenics for resistance to the
last four biotic stresses needs to be given the highest
priority.

Breeding for higher yield through exploitation of
heterosis was also identified as a major challenge. For
heterosis breeding in rice, several good combiners were
identified by the respondents. However, it appears that
more extensive search for parental lines with high combin-
ing ability is necessary for full exploitation of heterosis
breeding. In comparison to all other crops that are inclu-
ded in this survey, rice scientists made most extensive
suggestions for the development of transgenics. The fol-
lowing objectives were considered to be worth pursuing

CURRENT SCIENCE, VOL. 84, NO. 3, 10 FEBRUARY 2003
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Rice Wheat
a b
| Blast (Piricularia olyzas) 3 | Leaf rust (Brown rust) (Puccinia recondiata}
20 . . )
Shealh biight {Rhizoctonia sofen) 47 | Spotbloth and Leaf bight {Atemaria
triticing and Helminthosporium sativum)
18 | Bacterial blight (Xanthomonas oryzse) 18 | Kamai bunt (Neovassia indica)
. Stripe rust (Yeliow rust) (Puccinia strifomis or
1 | Stemborer (Scipophaga sp.) 1" Pucl:nia gfgnamm) I
g | Loose smut {Ustifage nuda)
16 | Brown plant hopper {Nifaparvata lugens)
14 | Others
s | Others
¢ Maize d Serghum
23 | Stem borer (Chilo partefius, Chilo zoneflus) | Shootlly (Antherigona soccata)
® Maydis leaf blight (Bipotaris maydis) | Grain mold and other fungi
| Turcicum ieaf biight (Excerohiium turcicum) 17| Stem borers (Chilo partelis, Chio zonslus)
10 | Brown sripe downy mildew
] ) ] 1 | Midge {Contarinia sorghicols)

10 | Pythium stalk rot {Pythium aphanidermatum) 7| Charcoal rot (Macrophomina phassofing)
7| Others 2 | Others

Pigeonpea f Chickpea
3t [ Pod borer (Heficoverpa ammigera) 25 | Pod borer {Helicoverpa ammigera)
24 | Fusarnium wilt disease (Fusarium udum) 21 | Fusarium wilt
17 Stedlity Mosaic disease {SMD) 22 | Resistance to drought
?__| Podily (Malanagromyza obtuss)
! Phytophthora stem blight Phytophthora f.sp. cajani 4 | Ascochyta blight (Ascochyta rabie))

4 | Cold tolerance

18 | Others s | Others

Figure I a—f.
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Mungbean and
g Urdbean
7 | Yellow Mosaic Virus
3 | Sprouting of seeds in situ under rain
13 | Powdery mildew (Erysiohe polygon)
8 | Sucking pests
¥ | Leaf spot (Cercospora spp.)
3 | Others
i Potato
n Late blight disease (Phytophthora infostans)
23 | Mosaic and cther viruses (PVX, PVY, PLRY,
PVS, PVM)
12| Baclerial wilt (Rafstomiz solanaceanim)
10 Black scurf {Rhizoclonia) and common scab
[Streptomyces scabips)
' Aphids {as vectors of viruses)
17? Others
K Soybean
u Yellow Mosaic Virus
n Soybeanrust (Phakopsora pachyrhizi)
7] Dry rool rot (Macrmophomina phaseolina)
5 Pod blight {Colleclotrichum truncafum and
Carcospora sofina)
® | Bacterial blight {Xanthomonas campestris)
20 | Others

Figure 1. Normalized scores of major censiraints that were identified from the survey conducted in this study. The top five problems in each crop
are represented with their respective normalized scores. All other problems with a normalized cumulative score are shown in a separate box at the
bottem of the histogram column for each crop. The details of problems shewn in the ‘Others’ box are as follows: rice — sheath rot, tungro virus,
etc.; wheat — stem rust, powdery mildew, earcockle, hill bunt, flag smut, ete.; maize — bacterial statk, head smut, charcoal rot, banded leaf, sheath
blight, water logging, weeds, etc.; sorghum — anthractose, smuts, downy mildew, tust, etc.; pigeonpea — water logging, resistance to drought, etc.;
chickpea - Botrytis grey mould, bruchids on stored grain, etc.; mungbean — storage grain, bruchids, resistance to drought, etc.; cotton — pink
bollworm, spotted bollworm, thrips, wilt, etc.; potato — tuber moth, brown rot, nematodes, etc.; mustard-downy mildew, non-availability of hybrids;

soybean — Perenospora sp., stem
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borer, green semi-looper, etc.

h

Colton

i

American bollworm {Helicoverpa ammigers)

Whitefly (Bemisia fabaci)

Jassid (Amrasce bigutfula)

Cotton Leaf Cor Virus (CLCV)

Bacterial blight {Xanthomonas malvacearum}

Cthers

Mustard

3¢ | Blight {Affemaria brassicaa)

% | Aphid (Lipaphis erysimi)

13| White rust (Alhugo candida)

10 | Low erucic, low glucosinolate varieties

47| Powdery mildew

17 Others
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Figure 2. Current production levels and area under cultivation of twelve selected crops in India. a, Yield (kg/hectares); 5, Production (million
tonnes) and ¢, Area (million hectares). This figure is based on information available at web site www.agricoop.nic.in.

in this regard: (1} Development of rice with f-carotene
pathway and higher iron content. (2) Transgenics for
resistance to diseases and insect pests, (3) Transgenics
for resistance to flooding and drought tolerance, the latter
being particularly important at the grain filling stage.
Cold tolerance at maturity in rainy season crop and cold
tolerance in general for ‘boro rice’ were considered impor-
tant. (4) Herbicide resistance was proposed to be parti-
cularly important for upland rice and for allowing direct
sceding to replace the practice of large-scale transpian-
tation. (5} Quality improvement by incorporation of
characters related to aroma and grain length were mentioned,
although it is not clear from the survey whether this
needs to be accomplished through the development of
transgenics or whether it can be achieved by conventional
breeding.

In short, biotic stresses take the highest priority in rice
breeding followed by abiotic stresses like drought and
flooding. For developing resistant rice varieties for both
biotic and abiotic stresses, this survey emphasized the use
of transgenic technologies.

Wheat (Triticum aestivum)

Breeding for resistance to fungal diseases appeared as the
most important overall objective in present-day wheat
breeding programmes. Leaf rust (caused by Puccinia
recondita), leaf blight (caused by Alternaria triticinag and
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Helminthosporium sativum), Karnal bunt (caused by Neo-
vossia indica), stripe rust (caused by Puccinia gliama-
rum) and loose smut (caused by Ustilago nuda cv. fritici)
were identified as the relevant problems (Figure 1 5).
Diseases such as stem rust (Puccinia graminis), powdery
mildew (Erysiphae graminis), earcockie (Anguina tritici),
hill bunt (Tilletia foetida and T. caries) and flag smut
(Urocystis tritici) were also counted. The severity of
different diseases varied in different wheat-growing
regions of the country: in the most extensively cultivated
areas of the North-West, leaf and stripe rusts, foliar
blight and Karnal bunt emerged as the major diseases;
stem rust (though some specialists felt that this is no
more a problem), leaf rust and loose smut emerged pre-
dominant in the South and Central peninsular regions;
hill bunt and stripe rust were considered common in hills
of North India; powdery mildew appeared prevalent in
Northern sub-mountainous regions and North-Eastern
region appeared to have leaf rust, loose smut and foljar
blight. The respondents felt that enough germplasm was
available in both cultivated varicties and related wild
species to breed for resistance to major diseases, However,
not many sources of resistance to leaf blight were enlis-
ted. Karnal bunt appeared an important disease and deve-
lopment of varieties for resistance to Karnal bunt by
conventional as well as transgenic means emerged to be
important considering the possibility of using surplus
wheat for exports.
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Pure line breeding has been, by and large, successful in
wheat. Breeding for disease resistance in wheat is a major
success story in India. However, since the introduction of
dwarf wheat varieties in 1960s, the yield potential of
wheat has not increased. A large number of respondents
agreed that heterosis breeding would be useful for increas-
ing wheat yield. However, little work appears to have
been carried out on systematic identification of com-
biners or of heterotic pools containing divergent germ-
plasm, In wheat, the available male sterility and restorer
systems were not considered adequate and seemed to
impose yield penalties. Wheat is predominantly a self-
pollinated crop and in most of the commercial materials,
anthers dehisce before the florets open. For hybrid seed
production, adequate level of cross-pollination was con-
sidered necessary in this crop. The most critical require-
ment in production of hybrid wheat seeds was considered
to be a stable male sterility/restorer system. However,
cost-effective production of hybrid wheat seeds also
appeared to require breeding for change in floral struc-
ture to develop varicties that allow reasonable cross-
pollination. It was stated that such a character would have
to be identified amongst cultivated varieties or in the
wild relatives of wheat.

Amongst abiotic stresses, heat tolerance, particularly at
the terminal stages (seed-filling stage) was considered to
be an important breeding goal. Over-expression of triticin
gene for improving lysine content was identified as
another objective for transgenic research. Some respon-
dents raised a query whether engineering of fB-carotene
pathway in wheat would be usefui for addressing the
problem of malnutrition. Although Phalaris minor is a
very recalcitrant weed of wheat crop particularly in the
highly preductive regions of North-West, only four of the
thirteen respondents identified development of trans-
genics for herbicide resistance as an important objective.
The recommendation for herbicide-resistant wheat there-
fore appeared region-specific. It seems that such trans-
genics would particularly be useful for the major wheat
growing areas of Punjab and Haryana. Many respondents
suggested that breeding for specialty traits like bread-
making quality and bakery products will allow India to
compete in the international markets. These objectives
can also be achieved through conventional breeding pro-
grammes.

It appears from this survey that the overal] maintenance
of wheat productivity depends on the incorporation of
disease resistance in the existing high-yieiding varieties.
The breeding community, by and large, seems to feel that
enough variability is available to breed for resistance by
conventional pure line breeding methodologies. Yield
increase can also come through new multi-floret genetic
stocks that have been developed at CIMMYT (Mexico)
or through heterosis breeding. Heterosis breeding will
require male sterility/restorer systems and extensive
combining ability studies. In comparison to rice, need for
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producing transgenics for meeting major breeding objec-
tives in wheat seems to be less urgent.

Maize (Zea mays)

Maize is grown mostly as a rainfed crop in the Indo-Gan-
getic plains and parts of Southern India. Resistance to
stem horer (Chilo partellus, Sesamia inferens) and the
fungal diseases Maydis leaf blight {caused by Bipolaris
maydis and Cochliobolus heterostophus) and Turcicum
leaf blight (caused by Exserohifum turcicum) were identi-
fied as the most important breeding objectives in maize
{Figure 1 ¢). The respondents felt that resistance to stem
borer is only available in the wild relatives of Zea mays
and hence would be difficult to transfer through conven-
tional means. Development of transgenics for stem borer
was therefore considered an important goal. Some germ-
plasm resistant to Turcicum leaf blight and Maydis leaf
blight were identified by the respondents but it was not
clear how much of this germplasm is actually being used
for plant breeding.

Maize breeding is done through the development of
composites or hybrids. Development of composites is
mostly in the public domain. Companies utilizing inbred
lines from other countries have developed most of the
hybrids that are available in the market. This hybrid
maize is not useful for human consumption as it is high
in starch content. The respondents felt that there is 2 need
to develop high yielding single cross hybrids that could
be used for human consumption. It was stated that male
sterility/restorer system is not required in this crop for
hybrid seed production as male and female flowers are
separate and male florets can be readily removed.

Maize is deficient in two essential amino acids, lysine
and tryptophan. Quality protein maize (QPM) high in
lysine and tryptophan has already been developed by
conventional breeding methodologies. Herbicide tole-
rance would be useful as maize, being a rainfed crop, has
heavy infestation of weeds. Breeders from Punjab speci-
fically recommended the development of herbicide-resis-
tant composites or hybrids. Waterlogging (also referred
to as excess soil moisture stress) appeared as the most
critical abiotic stress that affects maize cultivation, Due
to sensitivity of maize to waterlogging, this crop is not
grown extensively in North-Western parts of India as an
alternative to rice. As germplasm with adequate resis-
tance to waterlogging is not known, gene discovery for
resistance to waterlogging and subsequent development
of transgenics were considered high priority areas. How-
ever, some specialists were of the view that there are
some strains in India which are tolerant to waterlogging,
Drought is also a limiting factor in maize cultivation.
However, germplasm resistant to abiotic stresses has not
been adequately tested under Indian conditions. The need
for introducing cold tolerance in winter maize was identi-
fied. It was suggested that the germplasm for cold

315



SPECIAL SECTION: TRANSGENIC CROPS

tolerance could come from the temperate regions of the
world. In shert, this survey showed that improvement of
maize would require both conventional breeding and
transgenic approaches. Transgenic approaches would be
especially useful for dealing with the problem of stem
borer, leaf blight and sensitivity to waterlogging.

Sorghum (Sorghum vulgare)

Sorghum (jowar) is both a grain and a forage crop.
Sorghum is grown in the rainy season and also in the
post-rainy season, This crop is well adapted to grow in
rainfed dryland areas. Hybrids in sorghum are extensively
cultivated. However, in general, land area under sorghum
cultivation is shrinking (Figure2¢). The post-rainy
season sorghum and sorghum grown in ‘Kharif> are very
impertant for provision of fodder. The importance of
sorghum as a fodder crop for dairy animals is enormous.
However, the consumption of jowar grain as bread (or
‘roti’) has decreased.

Resistance to shootfly (caused by Antherigona soccata),
grain mould {(caused by a number of fungi), stem borer
(Chilo zonellus), midge (Contarinia sorghicola) and
charcoal rot (caused by Macrophomina phaseolina) were
recognized as important problems in cultivation of
sorghum (Figure | 4). Some other problems identified as
important in sorghum cultivation included anthracnose
{caused by Colletotrichum graminicola), smuts (caused
by Sphacelotheca reiliana, S. ehrenbergii, S. cruenta,
Tolyposporium ehrenbergii), downy mildew (caused by
Scleraspora sorghi) and rusts (caused by Puccinia pur-
purea), Some specialists felt that smuts are not a serious
problem and downy mildew and rusts are highly locali-
zed problems. It was also suggested that grain mould is a
problem only in ‘Kharif® when the flowering and grain-
sei stage coincides with rainfall; shootfly is a problem
only in ‘Rabi’ and if sowing is delayed in ‘Kharif’. Some
respondents felt that tolerant lines are available to grain
mould and shootfly but absolute resistance is not available.
The respondents were generally of the view that some
germplasm is available for resistance to stem borer,
shootfly, charcoal rot resistance, nutritional quality and
drought resistance. However, these agronomic traits have
not been transferred to good combiners. Low levels of
resistance to grain mould and shootfly in early to medium
maturing, high-yielding cultivars during ‘Kharif’ and
‘Rabi’ seasons were identified as major reasons for poor
productivity of sorghum, Hybrids are available only for
the rainy season crop in which problems of grain mould
and midge are prevalent while the post-rainy seasen crop
suffers from charcoal rot and shoot fly,

It was not clear from the survey whether lack of
progress in the utilization of germplasm for breeding-
resistant composites or hybrids is due to weak breeding
programmes or to complications in transfer due io complex
genetics of resistance factors. A number of hybrids are
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available for sorghum crop. However, the levels of resis-
tance in male sterile lines to grain mould, shootfly, charcoal
rot, stem borer and drought were considered inadequate.
A lack of qualitatively superior disease-resistant forage
sorghum hybrids was also evident in the response.
Requirements of nutritional enhancement in terms of an
increase in lysine content, improvement in dough quality
and in protein confent were identified. The respondents
were of the view that incorporation of herbicide resis-
tance into sorghum was not needed. In short, this survey
revealed that major objectives for transgenic research in
sorghum are to develop lines with resistance to grain
mould, stem borer and shootfly.

Pearlmillet (Pennisetum typhoides)

Pearlmillet is a crop of dryland areas. However, the area
under cultivation of this crop is on the decline as millet
grains are losing to rice and wheat (Figure 2 ¢). The most
important yield constraint identified in pearlmillet was
susceptibility to downy mildew (Sclerospora graminicola)
particularly in the single-cross hybrids. Ergot (Claviceps
microcephala), smut (Tolyposporium penicillariae), rust
(Puccinia penniseti), blast (Pyricularia setarie) and
mycotoxins in the grain due to fungal infections were
identified as major problems in this crop. Amongst abio-
tic stresses, increased drought tolerance was identified as
an important goal.

It appeared that millet hybrids are more susceptible to
diseases and the respondents considered incorporation of
resistance into divergent combiners by backcross breeding
important. To achieve high productivity in pearlmillet,
respondents felt that the emphasis on heterosis breeding
rust continue. The improvement of parental lines of elite
hybrids by backcross breeding emerged as an important
goal. This survey suggested that genetic diversification
of the crop via population improvement should also be
emphasized to avoid problems related with narrowing
down of the genetic base of the crop. In pearlmillet, hybrids
can give 40-50 quintals’ha while the realized yields are in
the range of 1012 quintals/ha. Incorporating the requisite
traits, amongst which moisture stress tolerance was consi-
dered as an important one, can possibly bridge this gap. It
was proposed in this survey that drought-tolerant lines are
available in this crop, though there are only a few lines that
have been characterized for physiological basis of drought
tolerance and the genetics of the trait has also not been
worked out. All the respondents suggested development of
transgenics for resistance to downy mildew. It was felt that
sources that offer a more broad spectrum resistance
(horizontal resistance) should be identified and transferred
either by sexual crosses or by transgenic approach. The
respondents felt that resistance to downy mildew is
available and can be incorporated into heterotic combiners.
For nutritional enhancement, this survey suggested that
vitamin A and protein content could also be improved.
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Pigeonpea (Cajanus cajan)

Pigeonpea is grown in the rainfed dryland areas of the
country in the *Kharif” season. It was the general feeling of
the respondents that the productivity of the crop has not
undergone any significant improvement in the past three
decades. The most important yield constraint on pigeonpea
is from the lepidopteran pest Helicoverpa armigera. Another
significant insect pest is pod fly (Melanagromyza obtusa).
Fusarium wilt (caused by Fusaritem udum), Phytophthora
stem blight (caused by Phytophthora drechsleri f. p. cajani)
and sterility mosaic disease were identified as other major
consiraints on pigeonpea yield (Figure | e). Development
of extra-early varieties and resistance to drought and
waterlogging were identified as important breeding targets.
This survey revealed that there were differences in regional
priorities: in the Central zone, terminal drought and pod
borer (in that order) are important; in the North-East
sterility mosaic, wilt, pod fly and pod borer are important
and in the North-West, Phytophthora blight, susceptibility
to cold at the seed filling stage and wilt (in that order) are
important. Although a large number of germplasm lines
have been identified for resistance to Fusarium wili,
sterility mosaic and Phytophthora stem blight, resistance
for insect pests has been only partial and germplasm with
absolute resistance is not available. Some of the res-
pondents suggested wide hybridization for developing
resistance to pod borer, Atylosia scarabaeoides is resistant
to pod borer. However, respondents felt that despite efforts
in this direction, no success has been achieved.

Heterosis breeding was identified by sixteen of the
eighteen respondents to be the method of choice for
increasing the yield of pigeonpea. This survey showed
that although combiners are known, no adequate polli-
nation control mechanism was available in this crop. A
genetic male sterility (GMS) system developed by
ICRISAT (Hyderabad) had been extensively worked
upon but had been found inadequate for large scale
hybrid seed production as more than 50% of plants were
fertile (due to distortion of expected 1 : 1 segregation ratio)
and had to be rogued out after identification at the
flowering stage. A CMS system has been identified in
this crop under the All India Co-ordinated Research
Project on pigeonpea. A few fertility restorers have also
been found and experimental hybrids have been deve-
loped. However, there is an opportunity to use molecular
methods for producing male sterile and restorer lines for
hybrid seed production in pigeonpea.

A number of physiological traits were identified for
improvement in pigeonpea, including improving the
harvest index and resistance to drought and waterlogging.
Although pigeonpea is essentially a rainy season crop and
grows slowly at the seedling stage, only three out of
eighteen respondents felt that development of transgenics
for herbicide resistance is of any value. In summary, the
major emphasis of all the respendents was on develop-
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ment of transgenics for resistance to insect pests (all the
18 respondents) and abiotic stress (15 out of 18 respon-
dents). However, the catalogue of abiotic stresses was
rather extensive —need for transgenics was felt for resis-
tance to drought, waterlogging, salinity and thermo-insen-
sitivity. While the importance of transgenics for pigeonpea
improvement was widely accepted, it is important to
consider that there is no reproducible protocol for genetic
transformation of pigeonpea. It thus emerged that sub-
stantial efforts have to be put in this direction to make
use of transgenic technologies for pigeonpea improvement,

Chickpea (Cicer arietinum)

Chickpea is a major crop of dryland rainfed agriculture in
North India and its cultivation has now spread to penin-
sular India. The most important priority identified for
chickpea breeding was to develop varieties that are
resistant to Helicoverpa armigera (Figure 1 f). Breeding
of chickpea for resistance to wilt (caused by Fusarium
oxysporum f. p. ciceri) and blight {caused by Ascochyta
rabiei) emerged as the other important goals. The respon-
dents felt that Fusarium was a problem both in northern
plains and southern regions of the country while Ascho-
chyta was mostly prevalent in North.

As chickpea is a self-pollinating crop with a narrow
genetic base, there is not much scope for heterosis breed-
ing in this crop. Therefore, pure-line breeding was recog-
nized as a method of choice for developing new chickpea
varietics. Due to limited genetic variability available in
this crop, the respondents did not feel that there is much
hope for overall yield increase. However, stabilization
breeding was considered to be of high significance in this
crop. Although respondents identified germplasm for
blight and wilt resistance, no information could be gained
from the survey on the success achieved in the transfer of
resistance to elite varieties.

Development of transgenics in chickpea for resistance
to H. armigera was the major recommendation of all res-
pondents. This survey also showed that despite identifi-
cation of some germplasm for resistance to wilt and blight,
all the respondents suggested development of transgenics
for resistance to the two fungal diseases. Development of
transgenics for resistance to drought and frost tolerance
were also identified as important areas. Response to
other goals like nutritional improvement and herbicide
resistance was poor. As protocols for chickpea transfor-
mation are not optimized fully and the frequency of
genetic transformation achieved so far is low, basic work
on genetic transformation of chickpea was considered
important before breeding objectives outlined above
could be dealt with through transgenic technologies.

Mungbean and urdbean (Vigna radiata
and V. mungo)

Vigna radiata and V. mungo are the major legume crops
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of India. Mungbean yellow mosaic virus (MYMV) was
identified as the most critical yield-limiting problem in
Vigna species. A physiological problem related to sprout-
ing of seeds in situ under rains, powdery mildew (caused
by Erysiphe polygoni) and leaf spot caused by Cerco-
spora spp. were the major factors that were identified to
limit grain yield (Figure 1 g). It was felt that germplasm
for conferring resistance to MYMV, powdery mildew and
cercospora leaf spot is available but its utilization has
been mainly restricted to develop MYMV-resistant
varicties which are now available for ali crop growing
conditions. The respondents suggested development of
transgenics for addressing the problem of MYMV as the
highest priority but some respondents differed as they felt
that a large number of MYMV-resistant varieties are
available and thus transgenics are not needed for this
trait, A number of constructs have been developed for
pathogen-derived resistance in mungbean and urdbean
crop against MYMV. However, low genetic transfor-
mation frequencies reported in mungbean and urdbean
appear to be a major impediment for developing virus-
resistant transgenics, Until reproducible and highly effec-
tive transformation protocols are developed for these
crops, progress will remain tardy, In general, respondents
have overwhelmingly suggested breeding for resistance
to insect pests and diseases by transgenic technologies as
an important goal. Genetic engineering for resistance to
pre-harvest sprouting was another important goal identi-
fied in this survey.

Cotton (Gossypium hirsutum)

Cotton is the major fibre crop of India. This crop is of
great commercial importance to India as it sustains liveli-
hood of a large number of rural people through culti-
vation and picking and a large workforce employed in
both small scale and large industrial units, Cotton apparel
is a source of export earnings for the country to the tune
of 45,000 crores. The most significant constraints on the
productivity of cotton were considered to be insect pests,
This study showed that American bollworm (Helicoverpa
armigera) is the most prevalent and damaging pest of
cotton in India, Other lepidopteran pests like pink boll-
worm (Pectinophora gossypiella) and spotted bollworms
(Earias insulana and E. Vitteulla) also cause extensive
damage (Figure 1 4). Sucking insects such as white fly
(Bemisia tabaci) and jassids (Amrasca biguttula biguttula)
too have a major negative impact on cotton yieid. Besides
insect pests, cotton crop also suffers from bacterial blight
{caused by Xanthomonas malvacearum) and cotton leaf
curl virus (CLCV; a geminivirus spread by whitefly),
which has so far affected the crop only in the North-West
(Rajasthan, Haryana and Punjab) but may spread to other
cotton-growing areas of the country in fisture. This survey
revealed that germplasm is available for early maturity,
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bacterial blight resistance and high ginning amongst
G. hirsutum, extra long staple in G. barbadense and for
low shedding and early maturity in G. arborewm lines,
However, resistance to insect pests was reportedly not
available in conventional types of cotton.

India was the first country in the world to deploy
hybrids in cotton. Hybrid seed of cotton is produced by
manual emasculation and hand pollination between good
combiners. As no adequate CMS/restorer system is avail-
able in cotton, the respondents felt that it would be useful
to develop male sterility/restorer system for producing
hybrid seed on a large scale. Use of transgenic approa-
ches for hybrid seed production was considered an attain-
able goal for improving productivity of cotfon in the
country. Although breeders claimed that a number of
combiners for hybrid seed production have been identi-
fied, the area under hybrids has declined. Further, it appears
that there is a muitiplicity of hybrids in the market and
only a few of these have survived over the years.

From the point of view of nutrition, a decrease in the
content of gossypol in seceds was considered usefill for
improving the quality of cotton meal, However, it emer-
ged that gossypol will have to be specifically reduced in
the seeds as other parts of the plant reportedly require
gossypol for resistance to insect pests. All the respon-
dents identified the use of insecticidal proteins obtained
from Bacitlus thuringiensis (81 for developing cotton
transgenics for resistance to lepidopteran insect pests but
also cautioned that more than one insecticidal gene would
be required as development of resistance to Bf toxins has
already been shown in some insect species. Resistance to
sucking insects through transgenic technologies was
identified as another important target. The respondents
felt that there is a need to reduce the unsaturated fatty
acid content of cottonseed oil and to increase the mono-
unsaturated fatty acid (MUFA) and polyunsaturated fatty
acid (PUFA) contents. Further, increasing oil content
above 25% was also considered an important goal, The
present varieties have an oil content of around 16-18%.
Twelve out of sixteen respondents suggested development
of transgenics for herbicide resistance in cotton.

Briefly the most prominent suggestion was the deve-
lopment of transgenic cotton for resistance to insect
pests. Qil quality was also an important objective that
could be achieved through the development of trans-
genics. The respondents felt that transgenics for herbicide
resistance and male sterility/fertility restoration could
help to achieve an increase in cotton productivity. From
the survey, it appeared that improvement of cotton in
India required a major thrust in the area of development
of transgenics.

Potato (Solanum fuberosum)

Potato has become an important crop in India both as a
vegetable and as raw material for processed food
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industry. As potato is vegetatively propagated, heterosis
can be fixed readily by propagating F,s. No male sterility
systems are required for potato. At the national level,
resistance to late blight disease (caused by Phytophthora
infestans) was identified as the most important breeding
objective followed by mosaic disease (caused by a large
number of viruses), bacterial wilt (caused by Ralstomia
solanacearum), black scurf (caused by Rhizoctonia
solani) and aphids (Figure 1 /). Aphids are more of a pro-
blem as vectors for viral transmission. In terms of severity
of diseases and pests, there appeared major regional
variations, In the main potato growing areas of Indo-
Gangetic plains, late blight and black scurf were consi-
dered as the major problems. In the North-Western hills,
late blight appeared as an important disease and in the
Eastern hills both late blight and wart discase affected
potato crop. In the plains of Maharashtra and Karnataka,
mosaic virus and foliar necrosis were considered as the
major problems. Late blight appeared to be a major
problem in the Southern hills and nematodes extensively
damaged the crop in the Nilgiri hills.

The response of specialists showed that many of the wild
relatives of Solanum carry genes for resistance to the major
pests and pathogens. However, as no query on the effective
utilization of germplasm for improvement of crops was
included in the survey, it is difficult to say how effective
the wide hybridization programmes are in this respect.

Thirteen out of nineteen respondents suggested breed-
ing for nutritional enhancement of potato. Suggestions
included expression in tubers of provitamin A and increa-
sing the content of sulphur containing amino acids. The
amal gene (that encodes a seed storage protein having a
balanced amino acid composition) from Amaranthus has
been mobilized into a large number of potato varieties in
India. Eighteen out of nineteen respondents suggested
development of transgenics to control bictic siresses
mostly fungal diseases in potato. Development of trans-
genics resistant to tuber moth appeared to be an
important suggestion since no germplasm is available for
resistance to tuber moth, Twelve of the nineteen respon-
dents suggested development of transgenics for abiotic
stresses as an important goal. Traits to be dealt with
included heat tolerance, particularly to develop cultivars,
which can form tubers above 20°C. However, deve-
lopment of transgenics for tuber formation under high
temperature would require a thorough understanding of
induction and development of the process at the mole-
cular level. For value addition, it was proposed by some
respondents that varieties with more than 20% dry matter
and less reducing sugars should be developed.

It was proposed in this