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On February 9, 2010, the Minister of Environment and Forests (MoEF), 
Government of India, following a seven-city public consultation process, put 
on hold the October 14, 2009 recommendation of the Genetic Engineering 
Approval Committee (GEAC) for commercial release of Bt brinjal, and 
declared a moratorium of an unspecified period on Bt brinjal. The moratorium 
document (MD) has a text of 19 pages in 31 paragraphs, containing the 
opinions and responses of the MoEF to the consultation process, and selected 
submissions from various interest groups consisting of four Annexures of 532 
pages, all posted on the Ministry's website at www.moef.nic.in. The 
Annexures contain a) a report on the seven consultation meetings (Annexure 
I), b) letters from Chief Ministers of States (Annexure II), c) submissions by 
Scientists in India (Annexure IIIA) and abroad (Annexure IIIB) and d) 
submissions by interested individuals and Civil Society Organizations 
(CSOs) (Annexure IV). The GEAC and the Department of Biotechnology 
(DBT) did not get an opportunity to present their stand at the public 
consultation meetings.

To facilitate more people to know the arguments of the MoEF in support of his 
decision, the MD is reviewed here in pointed reference to the material in the 
Annexures.  Part A of this review is an analysis of text of the order, supported 
by references to scientific literature, and Part B is a summary of the Annexures 
II to IV.  Annexure I is not reviewed here as it is already published.

The MoEF stated that the GEAC is a statutory body authorized to grant 
approval for environmental release of genetically modified organisms, yet the 
MoEF seized the opportunity presented to him by the GEAC, for a final 
decision. Notwithstanding his assurance that the moratorium applies only to 
Bt brinjal, and to no other genetically engineered (GE) crops under 
development, the moratorium has created a regulatory uncertainty. No 
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research and development of GE crops is possible without the shadow cast by the 
moratorium. Already there are second thoughts on some transgenic vegetable projects that 
are in advanced stages of development. No investor, Indian or foreign, feels secure in 
pursuing even the existing projects, let alone starting new ones. With bleak prospects of 
employment caused by the slump, education and training in GE crop technology will also 
suffer.  

Of the 28 States and seven Union Territories in the Indian Union, only nine have actually 
opposed the release of Bt brinjal 'at this point of time' and four conveyed no decision and the 
stand of the rest of the States is unknown. Yet, the MoEF claimed that all States who 
responded to his letter have expressed apprehension and the media erroneously reported that 
all the States have rejected Bt brinjal.  

Ignoring the vast scientific evidence, the MoEF gave credence to activist claims that a) Bt 
brinjal may contain unknown toxins, b) India is the country of origin of brinjal and brinjal is a 
largely self pollinated crop and hence gene flow from Bt brinjal would lead to the loss of 
currently available diversity of brinjal in India, and c) as there is a lot of uncertainty and doubt 
about the safety of Bt brinjal, the 'Precautionary Principle' makes the moratorium imperative.  

The MoEF had also supported the other view points of the activists such as a) alternatives to 
Bt technology such as 'no pesticide management' practices should be considered, b) 
biosecurity tests were conducted only by the product developers and not in any independent 
institution casting serious doubts on its reliability and credibility, c) absence of publicly 
funded effort in GE crop development in India leads to the dominance of the private sector, d) 
release of Bt brinjal would result in Monsanto dominating Indian agriculture, e) need for an 
independent GE regulatory body (meaning the National Biotechnology Regulatory 
Authority (NBRA) now being set up as the Biotechnology Regulatory Authority of India, 
BRAI)) as the integrity of the GEAC process is questioned, and f) other countries opposing 
GE crops and foods.  These are not issues related to the safety of Bt brinjal or environmental 
concerns arising on account of its commercial release. More importantly, there is no credible 
evidence in support of any of these assumptions.  

Of the 18 scientists from abroad who made submissions to the MoEF, eight supported Bt 
brinjal and the rest were critical of it.  The MoEF ignored the supporting arguments and 
heavily leaned on those who opposed Bt brinjal recognizing them as 'independent scientists'.  
The most conspicuous among them is Professor Gilles-Eric Seralini from Paris, who was 
commissioned by Green Peace to evaluate the Indian Bt brinjal dossier and Seralini's 
comments are being widely used by the activists. No reasons were given as to why no 
positive recommendation was seriously considered by the MoEF.

There are 26 submissions from scientists in India, 16 supporting and 10 opposing Bt brinjal.   
Here again the MoEF almost totally rejected very valid scientific arguments of the 
supporters.  The apprehension that Bt brinjal would hamper the use of brinjal in Alternative 
Systems of Medicine also became a contentious issue, though the cultivated brinjal has no 
known medicinal value. Socio-economic issues were mixed up with the science of 
biosecurity regulation. The MoEF strongly feels that Bt brinjal developed in the public sector 
institutions needs to be introduced first, not realizing the serious legal implications as this 
idea constitutes discrimination against private sector.  
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The MoEF leaned heavily on Dr MS Swaminathan's letter in support of the moratorium. Dr 
Swaminathan recommended that the existing brinjal diversity be conserved and long term 
toxicological tests be conducted before Bt brinjal is released, which overlooks the large body 
of evidence that is already available on both the issues. Dr Swaminathan also emphasized the 
need for an independent regulatory system before Bt brinjal is released, meaning that Bt 
brinjal will not see the light of the day till BRAI is in place which might take several years.  

The MoEF has selected two submissions in support and 13 against Bt brinjal from the among 
the submissions by CSOs and concerned individuals.  There are some elaborate documents 
opposing Bt brinjal from CSOs and petitioners in the Supreme Court of India against GE 
crops, that are in essence a consolidation of the critical view points of Professor Seralini and 
Dr Pushpa Bhargava. The operative principle of the MoEF here is that the studies being 
demanded by responsible civil society groups before release of Bt brinjal should be 
conducted as a measure of our sensitivity to public opinion, trashing the combined Indian and 
global scientific opinion on the safety and efficacy of Bt brinjal which was developed for 
public good.  The MoEF has not for a moment thought of the underlying forces behind the 
opposition to Bt brinjal such as the pesticide and organic lobbies and scientifically baseless 
arguments.

The MoEF wants the moratorium period to be used a) to build a broader consensus on GE in 
agriculture, b) operationalize an independent regulatory body, c) evolve strategies for 
retaining public and farmer control over agriculture, and d) to have a detailed debate in the 
Parliament and the National Development Council (NDC) on these issues.  These are 
broader issues, even if relevant to Bt brinjal, it would take several years and delay the 
decision on Bt brinjal by a decade.  

The MoEF has asked the GEAC to consult scientists to draw up fresh protocol for the specific 
tests that will have to be conducted in order to generate public confidence, which means 
completely trashing all scientific evidence gathered on the efficacy and safety of Bt brinjal so 
far. Besides, the scientists he named for GEAC's consultation have already expressed their 
opinion to the MoEF.  

The MoEF's Bt brinjal exercise has obfuscated the entire issue and created a new breed of 
experts.  With emotion riding a rough shod over scientific reason, decision making has been 
further politicized.  The moratorium may have gladdened those who claim to represent the 
public, but threatens the deployment of a safe technology aimed to benefit the public.  The 
critical science based activity of biosecurity evaluation of GE crops is now replaced by the 
whims of the politicians and professional protestors on the street.  The MoEF has supported 
the alarmist and paranoid activism that imagines demons where there are none.  At this rate, 
the nation will not be able to derive the full benefit of modern agricultural biotechnology for a 
very long time to come.  
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On February 9, 2010, the Minister of Environment and Forests (MoEF), 
Government of India, imposed a moratorium of an unspecified period, on the 
commercial release of Bt brinjal and issued a document containing a text of 19 
pages and four Annexures of 532 pages, made available at www.moef.nic.in.    
Except for a few who are compelled by the force of their responsibilities, it is 
not possible even to scan through this massive material, let alone analyze it.  
In order to help more people to get a fair understanding of the MoEF's 
document, a commentary on the text and a summary of Annexures II to IV are 
presented here, in which the prefix 'MD' is used to refer to the Moratorium 
Document, its numbered paragraphs, footnotes and pages.Numbered 
reference to 'Para' relates to the following text. The structure of the MD is a 
little tedious, as often different issues were dealt in the same paragraph. In 
order to avoid confusion, each item in this commentary is given a different 
Para number, maintaining the sequence of issues in the MD, as far as possible.  
However, several Paras may refer to a particular issue.

Part A here deals with the 19 page text of the order and Part B with the 
Annexures II to IV.  Annexure I, which is a report on the consultation process, 
is not summarized here as it is already published (Anomymous, 2010). Quotes 
from the MD or other submissions are placed in italics. In addition to the 
literature cited in the text, other references relevant to the issue are listed at the 
end of Part A.
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1. In MD1 (p. 1), the MoEF noted that “it (the Genetic Engineering Approval 

Committee, GEAC) is a statutory body under rules 1989 of the EPA of 1986 and as 

such it is authorized to grant approval for large scale trials and environmental release 
thof genetically modified organisms”.  However, the GEAC, in its 97  meeting held on 

October 14, 2009 on the issue of commercial release of Bt brinjal observed that “as 

this decision of the GEAC has very important policy implication at the national level, 

the GEAC decided its recommendation for environmental release may be put up to the 

Government for taking a final view on the matter”.  Putting it up to the Government 

was wholly unnecessary as the GEAC did take the decision for 

commercial release. One cannot be sure if the GEAC did not have the courage of 

conviction to pass an order on its own recommendation, using the statutory rights 

vested in it.  Alternatively, the Chairman of the GEAC who functions on the orders of 

the MoEF, passed the decision on commercialization of Bt brinjal to the MoEF, or as 

some people believe may be on the latter's instructions.  Either way, the MoEF got an 

opportunity which he used to the hilt.

2.  When the statutory power to take a decision on field trials and commercialization rests 

with the GEAC, and as statutory powers cannot be passed on to or usurped by any 

other functionary, the moratorium decision of the MoEF is unlikely to be any more 

legally binding than an opinion. Also, the MD, titled “Decision on 

Commercialization of Bt-Brinjal”, does not conform to the format of a Government 

Order.  I did not know that Government Orders are signed by the Minister himself.   

This is probably an indication of the importance the MoEF assigns to the issue.  

Another legal opinion is that since the MD over-rides a statutory body, the decision 

should have been taken by the Cabinet, also because the MoEF is not a Cabinet 

Minister.  There seems to be a good case for the aggrieved parties to challenge the 

MoEF's moratorium decision in courts of Law, but no one wanted to complicate the 

issue further. 

3. The MoEF should have returned the GEAC's recommendation of October 14, 2009, 

with his comments and directions on what the GEAC should do before the final 

decision is taken. Instead, the MoEF chose on October 16, 2009, to go into a public 

consultation process. He could have gone for the public consultation before the 

GEAC made its recommendation, as the issue was simmering even before he took 

charge as the MoEF. This would have given the GEAC an opportunity to address 

criticism that surfaced during the consultations.  Over-riding the GEAC is an insult to 

the scientific and technical expertise of the GEAC, as it gave the impression that the 

MoEF is with the activists on that the Bt brinjal's regulatory process is not above board 

and deserves to be scrapped. 

  

4. The MoEF stated at the Bangalore meeting that his decision on Bt brinjal will be 

announced at 12.30 p.m., on February 10, 2010, but surprisingly advanced it to 4.30 

p.m., on February 9, 2010.  The Indian Express (February 16, 2010) wrote that the 

PART - A
PART - A
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MoEF advanced the announcement on learning about an application being filed in the 

Supreme Court seeking to restrain the government from announcing its decision.  The 

petition was scheduled to be heard at 10.30 a.m., two hours before the MoEF's  

scheduled press conference on February 10, 2010.  If the court ruling went against the 

MoEF, it would have upset his plans. It now looks that the petition, actually filed in 

the High Court in Chennai, was not admitted as the decision had already been 

announced. Whatever the reason, the MoEF avoided possible legal tangles and 20 

hours more of pressure.

5. Public consultation meetings were conducted between January 13 and February 6, 

2010, in seven cities chosen by the MoEF, for reasons stated in MD3 (p. 2).  The 

choice of the Centre for Environment Education  (CEE), “a Centre of Excellence 

supported by the MoEF”, to handle the public consultation process is a little odd, as 

the CEE has no track record of credentials in crop Genetic Engineering (GE) 

technology and its regulatory regime or handling public consultations on science 

issues.  Though the CEE had handled the process reasonably well, and if the meetings 

were unruly it was not the fault of the CEE, the responsibility could have been given to 

agencies such as the Indian Council of Agricultural Research (ICAR) and Universities 

of Agricultural Sciences (UASs), both with country wide network and closer links 

with farmers, the final stakeholder in the GE crop technology.  ICAR has working 

links also with other agencies such as the Indian Council of Medical Research (ICMR) 

and National Bureau of Plant Genetic Resources (NBPGR) who are involved in 

different aspects of the issue.  

6. The GEAC and the Department of Biotechnology (DBT) that have been at the heart of 

the biosecurity regulation had no opportunity to present their stand to the public, at the 

consultation meetings.  The GEAC now is a sitting duck receiving pot shots from all 

and sundry.

7. The process of public consultation has resulted in massive build up of 532 page 

Annexures, as summarized in Part B.

8.  In MD7 (p. 3) the MoEF noted that “my concern is with Bt brinjal alone and not with 

the larger issue of genetic engineering and biotechnology in agriculture”. But in 

effect this is not so. The essence of the text and Annexures of the MD and the public 

consultation meetings was against all GE crops. Since information on Bt brinjal per se 

is not familiar to many, every one had used the negative information on all GE crops 

extrapolating it to cast Bt brinjal in bad light.  

9. The moratorium on Bt brinjal has created a regulatory uncertainty. No research and 

development of GE crops is possible without the shadow cast by the moratorium 

dampening the spirit.  No investor, Indian or foreign, will feel secure in pursuing even 

the existing projects, let alone initiating new ones. There are already second thoughts 

on some transgenic vegetable projects that are in advanced stages, such as the Bt 

cabbage.  The University of Agricultural Sciences, Dharwad (USAD), which is one of 

the developers of Bt brinjal, have put Bt brinjal on hold. It is reported that the Indian 
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Institute of Vegetable Research, Varanasi, is not permitted by Review Committee on 

Genetic Modification (RCGM) to further carry out any multi-location studies under 

confined conditions for the varieties of Bt brinjal they have developed.  The slump 

caused by the moratorium also affects the prospects of employment, education and 

training in GE crop technology.  

10.  In the foot note No. 2 (p. 3) it was stated that “there does not seem to be any……farmer 

distress arguments”, which is not true.  The excessive and expensive use of pesticides 

and the consequences to the farmer, consumer and the environment, loss of 

marketable yield the farmer suffers and the bad product the consumer receives, are 

significant issues warranting commercialization of Bt brinjal. 

11.  The Indian Union has 28 States and seven Union Territories.  The MoEF stated in the 

MD8 (II, p. 3) that “ALL States which have written to me expressed apprehension on 

Bt brinjal and have called for extreme caution”; this is not entirely true.  Of the States 

that responded either by letters or 'spoken to' the MoEF, only nine have actually 

opposed release 'at this point of time' and four (Gujarat, Maharashtra, West Bengal and 

Himachal Pradesh) conveyed no decision (see Part B, Annexure II).  We do not know 

the position of the remaining States and Union Territories. The views expressed in 

these letters reflect an utter lack of awareness of the benefits, safety and biosecurity 

evaluation of GM crops and more particularly Bt brinjal. 

12. The States have treated mandatory regulatory provisions under the Environment 

Protection Act with scant respect.  How many States have constituted the State Level 

Committees and District Level Committees, without which cultivation of Bt crops is a 

contravention of statutory provisions?  The GEAC had in fact reminded the State 

Governments of this lapse but not much seems to have happened.  

13. In MD8 (p. 3) the MoEF stated that since agriculture is a State subject, the views of the 

State Governments are important.  The decision to commercialize Bt brinjal is a 

matter for the Union Government and whether to approve it in their respective States 

is left to the State Governments.  Bt cotton was approved for commercialization by the 

Union Government but some States, as for example Orissa, have not approved it in 

their States.

14. A significant point that reflects the political undercurrents is that the political parties, 

except the Congress, included anti-GM policy statements in their Election 

Manifestoes released at the time of the General Election of April-May 2009.  The non-

congress/non-UPA partners are pursuing the stated policy, not on genuine scientific or 

environmental concerns but under political pressures from activist groups, and to 

exert some discomfort on the UPA II government at the centre. The congress 

governments in some States have expressed opposition to Bt brinjal to appease the 

activist vote banks, more particularly where the Chief Ministers are not strong.

15. MD9 (p. 5) that praises Non-Pesticide Management (NPM) in Andhra Pradesh is a 

digression from the main issue. Bt technology does not preclude NPM which is 
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another name for Organic Farming (OF), both of which are cultivation practices and 

not technologies.  NPM is a sort of misnomer as (bio)pesticides are used in place of 

synthetic chemicals.  Bt itself is a biopesticide in use since 1938, even in OF.  Only in 

the case of cotton we can compare the yield and other benefits from NPM and Bt 

technology and hence there is no basis to conclude that NPM brinjal is preferable over 

Bt brinjal. The MoEF himself has noted that there is a “need to evaluate the Andhra 

NPM experiment from the point of view of replicability on a larger scale” (MD9, p. 5).  

It is beyond the brief of the MoEF to recommend unproven cultivation practices, 

which would gladden only the organic lobby that is in the forefront of anti-GM tirade.  

MD9 (p. 5) further digresses into larger issues of climate change and sustainable 

agriculture.  

16. For MD10 (p. 5), the MoEF borrowed wisdom from Gene Campaign (Annexure IIIA, 

p. 129), to perpetuate the scare of toxicity of Bt brinjal.  Potato, tomato, brinjal, bell 

pepper and chillies belong to the family Solanaceae, and in none of these we use the 

green vegetative parts as they may contain larger concentrations of anti-nutritional 

factors and toxins such as alkalolids. The deadly nightshade plant (Atropa 

belladonna), which yields the alkaloid atropine (earlier used by ophthalmologists to 

dilate pupils for intraocular examination and by women to make their pupils large and 

'beautiful'), which contains several other toxic alkaloids also belongs to the 

Solanaceae.  But this does not make the commonly used Solanaceous vegetables any 

more dangerous.  Every plant family that includes commonly used foods also contains 

some very toxic species, as for example, Conium maculatum that yields hemlock, the 

poison used to kill Socrates, and carrot belong to the same family, the Apiaceae.  

Rhizobium, the genus that includes symbiotic nitrogen fixing bacteria, and 

Agrobacterium, the genus that includes plant pathogenic bacteria, are in the same 

family. The sym-plasmids and Ti-plasmids are interchangeable to confer either the 

symbiotic property or pathogenicity. If not properly cooked Rajma beans cause 

severe stomach upsets, which does not deter anyone from using it.  Any plant breeding 

technology, not exclusively the Bt technology, alters metabolism to some degree or the 

other and there has never been any evidence that natural toxins resurfaced in crop 

cultivars that were bred to minimize anti-nutritional factors and toxins during 

domestication and subsequent cultivation. It is the concentration and dosage that 

make a substance safe, therapeutic or toxic, and not its mere presence in minute 

quantities, to which our body systems have been exposed for long.  There are enough 

toxicity tests in the regulatory regime that ensure safety of the GE foods. When 

Substantial Equivalence (Kameswara Rao, 2009b) was established between the 

isogenic and the transgenic there is no need for any further concern.  Allegations of 

toxicity and allergenicity of Bt brinjal have no scientific basis.

17.  In MD10 (p. 6) the MoEF repeats the activist charge that “it is incontrovertible that 

the tests have been carried out by the Bt brinjal developers themselves and not in any 

independent laboratory.  This does raise legitimate doubts on the reliability of the 

tests, doubts that I cannot ignore”. This  promotes a credibility crisis.   'Innocent until 

proven guilty' perhaps applies only to criminals. The MoEF ignored the fact that a) 

the All India Co-ordinated Research Project on Vegetable Crops, Varanasi, b) Indian 
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Institute of Vegetable Research, Varanasi, c) GB Pant University of Agriculture and 

Technology, Pantnagar, d) Central Avian Research Institute, Izatnagar, e) the Central 

Institute of Fisheries Education, Mumbai and f) Indian Institute of Chemical 

Technology, Hyderabad, are all public sector institutions involved in most part of Bt 

brinjal evaluation studies. The Tamil Nadu Agricultural University, Coimbatore 

(TNAUC), and the USAD are also public sector institutions.  From the private sector, 

a) Advinus Therapeutic, Bangalore, b) Intox, Pune and c) Rallis India, Bangalore, 

were involved. Mahyco centres evaluated only a) substantial equivalence, b) protein 

expression, c) effects of cooking, d) protein in cooked fruit and e) pollen flow. For 

what reason, other than the 'holier than thou' attitude which the MoEF shares with the 

activists, one has to doubt the integrity of these institutions?  Drug testing data are 

routinely generated by the product developers and submitted to the relevant 

authorities throughout the world. What is important is the adequacy and validity of 

protocols and the rigour of implementing them.  Nothing can become suspect for the 

simple reason that it was generated by the product developer.  If we doubt the integrity 

of everyone who is paid for the work done, there would be no one left as honest and 

reliable, except perhaps the activists and the MoEF.

18. What does constitute an 'independent laboratory'?  Biosecurity evaluation, which is 

time consuming and expensive, requires diverse infrastructure and expertise and no 

single laboratory for the whole process is conceivable. Even if it is possible, 

establishing one or few such laboratories will entail avoidable duplication of 

expensive facilities that are already available in different public and private sector 

institutions. Will the anti-tech NGOs, who do not now trust public sector institutions 

and the GEAC's competence, trust the new 'independent labs' which only the 

Government would have to set up?

19. In MD10 (p. 6), the MoEF noted that “the fact that brinjal is very largely cross-

pollinated crop according to the generally accepted scientific consensus makes the 

threat of contamination with the use of Bt brinjal on other varieties a particularly 

worrisome issue.” Footnote No. 3 (p. 6) cites Professor Madhav Gadgil (“one of 

India's most distinguished eco-scientists”) as the authority on this point.  

Surprisingly, the MoEF consulted a zoologist on this issue and not a botanist.  As there 

is no record in the MD regarding this advice except the MoEF's observation on p. 6, I 

wrote (via e-mail) Professor Gadgil on February 16, requesting for clarification on the 

basis of his advice to the MoEF and sent reminders on February 24, February 27, 

March 4 and March 7, but got no response.  A week or so later, I telephoned him at his 

residence in Pune when he said that he had 'consulted literature and talked to some 

people familiar with it' but he did not do any work on brinjal.  I could not get any 

details of literature he had consulted.  

20. The anthers (pollen sacs) in potato, tomato and brinjal are tubes with a terminal pore 

through which the rather sticky pollen cannot easily come out and the pollen also 

cannot be easily air borne.  In tomato, bumble bees, the pollinators, hang on to the 

anther column and 'sonicate' by a very rapid vibratory movement of the wings to draw 

out a small quantity of pollen.  Pollen flow data generated during Bt brinjal evaluation 
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and most literature that is available indicate that brinjal is over 90 per cent self-

pollinated, outcrossing is less than 2.7 per cent and pollen migration distance is about 

20 meters. Cultivated brinjal does not run wild and no appreciable volunteer or feral 

populations are known.  This fact would certainly be appreciated by those who know 

the floral structure of brinjal and its pollination behavior and not those who simply 

assume basing on popular beliefs. Farmers are quick to detect changes in crop 

features and qualities and have grown for decades different varieties of brinjal in 

neighbouring fields without ever complaining that the varieties were not breeding 

true.  The fact that there is a large number of cultivars of brinjal is in itself an evidence 

that the quantum of cross-breeding in brinjal should not be a matter of concern.  

21. In brinjal an insect can take the nectar without touching the anthers or the stigmas and 

so insect visitation is not an evidence of pollination and mere pollination is not an 

evidence for hybridization.  Some amount of cross-pollination occurs in most crops.  

Cross-pollination can be of concern only when its incidence results in hybrid seed and 

then only if fertile second generation populations result from that seed.  Even this is of 

no consequence if there was no selection pressure for the new gene(s) to be fixed in the 

population, which would require at least five or six generations.  What would happen 

if the Bt gene in Bt brinjal gets into a non-Bt brinjal variety?  A new Bt brinjal variety 

without effort or expense.  No crop variety is successful outside the cultivated field 

where it is heavily pampered, with irrigation, fertilizers and crop protection 

chemicals. Without protection against pests, non-Bt brinjal plants would any way 

succumb to them.  

22. It is only the scientists who know the species and those who work with the crop 

understand its reproductive behavior and not all and sundry, however eminent they are 

in other fields, even in other areas of biology for that matter.  Einstein was credited 

with the statement (which now shows 7,80,000 links on the internet) that “If the bee 

disappeared off the surface of the globe then man would only have four years of life 

left. No more bees, no more pollination, no more plants, no more animals, no more 

man.” People who know that only five or six field crops and some orchard species are 

dependent upon bees for pollination while the rest are either self- pollinated or 

pollinated by other means such as wind, were aghast and Einstein's admirers were 

embarrassed.

23. The MoEF borrowed the activist term 'contamination', which means to the public that 

the Bt gene is unnatural and extraneous (if not extra-terrestrial), and its getting into a 

non-GE cultivar of a crop would be disastrous to all the non-GE cultivars, an argument 

with no scientific basis.  All genes used in GE technology come from one or the other 

naturally occurring organism and those genes such as the Bt genes, antibiotic 

resistance genes, are naturally present in all environments. The terms 'genetic 

contamination' and 'genetic pollution', which are deliberately used by anti-tech 

activists to scare the public, are scientific nonsense. 

24. In Md11 (p. 6) the MoEF wrote that “Very serious fears have been raised in many 

quarters on the possibility of Monsanto controlling our food chain if Bt-brinjal is 
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approved.”  First of all, Monsanto has nothing to do with Bt brinjal development other 

than donating (license free and royalty free) gene constructs used in developing Bt 

brinjal. The use of the term 'food chain', surprisingly by the MoEF, in this context is 

inappropriate.  In ecology the term 'food chain' describes the 'succession of organisms 

in an ecological community that constitutes a continuation of food energy from one 

organism to another as each consumes a lower member and in turn is preyed upon by a 

higher member'.  Pesticides or their residues from crop products used as food or feed 

get into the food chain.  Monsanto deals with genetic and chemical pesticides and is 

not a pesticide by itself.  Activists may describe Monsanto as a pest on the society, 

more so after losing the 'Operation Cremate Monsanto' campaign (expression 

borrowed from Professor Ronald Herring, Cornell University) using Bt cotton. In 

Foot note No. 4 (MD p. 6) the MoEF noted that “Eminent Government scientists have 

confirmed to me that a vast proportion of Bt cotton seed currently being used in India 

is controlled directly or indirectly by Monsanto”.  He further stated that “Indeed it 

would not be an exaggeration to say that public concerns about Bt-brinjal have been 

influenced very heavily by perceptions of Monsanto itself. I have no bias 

whatsoever.” (MD 11, p. 6).  If there was no bias, then why the moratorium?  It is not 

public concerns, but those of the activists, projected as public concerns, now echoed 

by the MoEF, cause the whole problem.  Without Monsanto's Bt genes, India would 

not have entered into GE crop technology even in the coming decade.

26. The MoEF noted that Mahyco is an Indian company but averred that “26% of Mahyco 

is owned by Monsanto itself“ (MD11, p. 6), though this does not give controlling 

powers to Monsanto over Mahyco.  Mahyco only obtained and deployed technology 

from Monsanto that is not available elsewhere.  Dr Badrinarayan Barwale, the 

founder of Mahyco, was recognized as the father of Indian seed industry and was 

awarded the World Food Prize in 1998.  His visible contribution to Indian agriculture 

is hardly matched by any other agricultural scientist or public sector institution. 

27. The MoEF noted that Monsanto has made substantial investments in India, including 

in R & D and that many Indian-origin scientists work at Monsanto.  He has also opined 

that “we must learn to derive full benefit of Monsanto's expertise and capabilities, 

without jeopardizing national sovereignty and also develop countervailing power to 

it.” (MD11, p. 6). Is this a biosafety or environmental concern or MoEF's political 

philosophy?  He should just look around to see how many modern technologies are 

conspicuously present in India, having been brought in by the MNCs in all sectors of 

Indian economy and if such borrowings have resulted in jeopardizing national 

sovereignty. Very serious reservations were expressed about dangers to national 

sovereignty in the context of the Indo-US Nuclear Agreement but the then UPA I 

Government went ahead even risking the ministry's survival.  Nuclear concerns are as 

25. Dr MS Swaminathan said to Forbes India on February 20, 2010 that 'I don't think there 

is a risk of big business dominating Indian agriculture. Holdings in India are small. 

There are 115 million farming families, 25 percent of world's farming population. A 

few big business - at best they can control some areas'.  This observation came after 

the imposing the moratorium, but the MoEF should take note of this now.
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serious, even if not more serious, than control of agriculture and that too using the 

hapless Bt brinjal, when the brinjal farmer is unorganized and does not have the same 

political clout as the cotton farmer.

28. The MoEF had observed that “Unfortunately, we do not seem to have a large-scale 

publicly-funded biotechnology effort in agriculture.” (MD11, p.6).  Off the mark, had 

he asked, the GEAC would have told him that over two-thirds of GE traits being 

developed in the country are in the public sector.  One reason for the conspicuous 

absence of the public sector in the GE crop scenario is that it could not raise the 

funding needed for regulatory evaluation.  More truly, the public sector has failed to 

live up to the demands of the GE technology.  The single public sector product 

released for commercialization, the Bikaneri Nerma cotton, using Cry 1Ac, released 

after prolonged delays (attributed incorrectly to the prejudicial treatment of the 

GEAC) from the Central Cotton Research Institute, Nagpur, has actually failed to take 

off, in spite of the much publicized advantage of cheaper seed and that the farmer 

would be able to reuse the seed in the successive crop seasons, without buying it every 

season.  If Monsanto is dominating the Bt cotton scenario directly or indirectly, it is 

because the public sector had failed to deliver. It looks that the MoEF and the activists 

would not mind hurting the country's interests to curtail Monsanto and the private 

sector that uses Monsanto's gene constructs.

29. The MoEF does not consider the participation of the UASD and the TNAUC in the 

development of Bt brinjal such a welcome effort.  In spite of the assurance of Dr K 

Vijayaraghavan, who oversaw the Bt brinjal technology transfer agreement, the 

MoEF avers that “the Material Transfer Agreement between TNAU and Monsanto in 

March 2005 has raised worrisome questions on ownership (both of products and 

germplasm) and what TNAU can do and cannot do.” (MD11, p. 6, 7).

30. MD11 (p. 6 and 7) is thus an exposition of political philosophy that oozes an anti-

MNC stand, not in tune with the policies of the present UPA II Government or the 

Congress Party to which the MoEF belongs and certainly it is beyond the brief of the 

MoEF.  The Prime Minister had several times cautioned that controversial statements 

on policy issues should be avoided by members of the Government and the Congress 

party.  

31. In MD12 (p. 7) the MoEF noted that “…India is undoubtedly the country of origin as 

far as brinjal is concerned as testified by Vavilov, 1928.” Surprisingly, even Dr MS 

Swaminathan seems to believe in this (Business Standard, March 2, 2010). The MoEF 

has not invoked any eminent scientist to support this but went strait to a publication in 

Russian, though the date is not exact.  NI Vavilov, a Russian agricultural scientist, is 

credited with stabilizing concept of origin of cultivated plants, which was rather 

vaguely dealt by Darwin and de Candolle much earlier.  Vavilov was looking for wild 

relatives of crop species to use them in crop improvement through breeding, which 

can be successful only when the two parents are related.  He published a series of 

papers in Russian on the origin and geography of cultivated plants between 1920 and 

40, which became available in English only in 1951 (Vavilov, 1951).  At the time of his 
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birth centenary in 1987, all of Vavilov's articles on the origin of cultivated plants 

published in Russian were collected together (Dorofeyev, (1987), which was 

translated into English by Love and published in 1992 (but the reference is still 

Dorofeyev, 1987).  Vavilov's last writing/public appearance was in January 1940, 

soon after that he was arrested by the Stalinist regime and he died of starvation in 1943 

while imprisoned.  In the article dated 1935 (included in the 1992 English version), the 

'egg plant' was listed in two different centres of origin, without a commentary.  

Vavilov identified “a) The Indian Centre of Origin of Cultivated Plants (Hindusthani 

centre of origin that includes Burma and Assam but excludes north western India, i.e., 

Punjab and NW border republics) defining it as the 'Indian or, rather, Indo-Chinese 

centre of origin of cultivated plants', listing under Vegetables: 22. Solanum melongena 

L., egg plant (p. 311), and b) the Chinese Centre for Origin of Cultivated Plants 

(Central and Western China): Vegetables: 51. Solanum melongena L.,--egg plant, a 

special small-fruited group (p. 327).” Vavilov provided no supporting evidence.  

Since Vavilov, the world has moved forward even in botany.  Centres of origin of 

species are mostly determined on the basis of circumstantial evidence.  Vavilov did 

not have the advantage of genetic evidence the later workers had and most of his 

conclusions are conjectural.  There are several very exhaustive publications on the 

subject. Using every modern line of evidence, including genomic comparisons, 

scientists have come up with vastly modified theories on the origin of such crops as 

maize, wheat, rice and others which now bear no resemblance to Vavilov's ideas.  

Some new evidence hurts the Indian sentiments as for example when told that 

tamarind (Tamarindus indica, Central African) and coconut (Cocos nucifera, Pacific 

islands) are not Indian in origin, as most people want to believe. 

32. Overall evidence strongly suggests that South America was the Centre of Origin of the 

species of the genus Solanum, to which both potato (Solanum tuberosum) and brinjal 

(Solanum melongena) belong. Tomato (Lycopersicon esculentum, Solanum 

lycopersicon) also belongs to this group and all of them have similar floral structure, 

pollination behavior and reproductive biology.  Brinjal does not occur in the wild nor 

does it hybridize in nature with any other supposed relative. Experimental 

hybridization, in different combinations, did not result in fertile progeny.  The exact

origin of Solanum melongena is uncertain. Currently available literature, including 

molecular evidence, indicates that brinjal probably originated from the African wild 

species Solanum incanum. Solanum melongena was first domesticated in Southeast 
thChina, and taken to the Mediterranean region during the Arab conquests in the 7  

century and came to India much later (Daunay and Lester, 1988, Lester and Hassan, 

1991, Daunay et al., 2001a, b).  Brinjal was not there when Aryans left the Middle East 

(or what is now in Iran) and was not there when they reached North Western India 

(around 2,000 BCE), as indicated by taboos on its use in food served on some religious 

occasions such as death ceremonies. At the best, India is one of the centres of 

domestication of brinjal and not a centre of origin. 

33. Knowing species that are related to crop species was useful for quite some time in 

planning hybridization programmes, but now with very precise protocols of 

molecular biology when any gene from any organism can be isolated and introduced 
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into any other organism, centres of origin have become only an academic exercise and 

a rabble rousing emotive issue without scientific utility.

34. As per MD12, p. 7, the National Bureau of Plant Genetic Resources (NBPGR) has 

3951 collections of brinjal from 134 diversity rich districts in India, but it looks that 

there are 4,350 accessions of brinjal in the National Gene Banks (Sharma et al., 2010). 

Reflecting confusion between accessions (which is the mere of number of samples 

received) and actual cultivars (cultivated varieties, CVs), the activists project that 

India has over 4,000 varieties of brinjal and commercial release of Bt brinjal will 

destroy them.  As per the National Horticultural Board, between 1975 and 2008, 88 

open pollinated CVs (OPVs) and 28 hybrid CVs were officially released in India 

(Anonymous, 2008).  There was no objection if any of these have replaced the then 

existing Land Races and locally preferred varieties of brinjal.  As new and better CVs 

become available farmers discard the earlier Land Races or locally favoured CVs.  

Current CVs of brinjal in cultivation suffer from various problems. It is odd that only 

the poor farmer is expected to be the 'Keeper of the Field Museum of Brinjal' by 

continuing cultivation of unprofitable varieties. More than 70 percent of brinjal on the 

Indian market are high yielding hybrids.

35. When brinjal varieties do not easily cross in nature, the argument that gene flow from 

Bt brinjal will lead to the loss of diversity has no scientific substance.  Basing on the 

degree of DNA polymorphism in comparison to related species, it was concluded that 

brinjal has genetically stabilized a long time ago (Karihaloo et al.,1995), which is not 

possible if there were rampant outcrossing.  The existing diversity is bound to be lost 

in course of time due to the shoot and fruit borer, which infests mostly only cultivated 

brinjal and new diversity will be introduced through new varieties.  Those varieties 

into which the Bt gene is introduced have now a chance to survive in continued 

cultivation. In fact, the rounded Udupi Gulla variety of brinjal grown in a couple of 

coastal districts of Karnataka faces a severe threat from fruit and shoot borer, and can 

be saved only through the Bt version developed by the UASD.  

36. The MoEF noted (MD12, p. 7) that “The loss of diversity argument cannot be glossed 

over especially when seen in the light of the experience we have had in cotton where Bt 

cotton seed has over taken non-Bt seeds.”  If Bt seeds are not preferred by farmers no 

one would continue to develop them.  There are now over 600 hybrids of cotton that 

contain the Bt gene and they are all protected and will be in cultivation for a some time 

to come because of the Bt genes, without which they would be overtaken by the pests, 

and/or by new Bt or non-Bt CVs.  Bollgard I is now being overtaken by Bollgard II, 

might be overtaken by Bollgard III in future.  Agriculture, particularly by the poor 

farmers, is about deriving profits to make a living and not about maintaining field 

musea at the expense of the farmers, to satisfy the pseudo-intellectual fancies of the 

bhadra lok.  Unprofitable agriculture does not affect just the farmer, it also impacts on 

the country's food security and agriculture's contribution to the GDP.  No one has ever 

proved that land races and locally preferred varieties would ensure farmer profitability 

and the country's food security. We seek new technologies when existing technologies 

are inadequate to cater to our needs and that is just what is happening when GE 
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technologies are used to contribute to agricultural productivity and this is 

unfortunately politicized for other reasons. 

37. In MD13 (p. 7) the MoEF recognizes the contribution of Bt technology to enhanced 

cotton production and of farmer preference of Bt cotton but then why does not he 

consider that Bt brinjal would also yield similar benefits?

38. There are several studies that debunked the linking of farmer suicides with Bt 

technology, in addition to the one from the Tata Institute of Social Sciences, Mumbai, 

which the MoEF cited in the foot note No. 7 (p. 7).  A report from the International 

Food Policy Research Institute, Washington, (Gruere, 2008) is very elaborate and 

thorough in delinking farmer suicides from Bt cotton.

39. It is true that in the case of the Bt cotton variety Bikaneri Nerma of the Central Institute 

of Cotton Research, Nagpur (CICR), the farmer would be able to recycle the seed 

season after season without buying it afresh each season (MD13, p. 7).  The objective 

of producing a hybrid, which takes a lot of effort, is to bring together the best of two 

parental varieties which is not otherwise possible.  It is the first filial generation (F1) 

that has the best possible advantage from hybridization (hybrid vigour), more 

particularly for traits such as growth and yield which are controlled by several 

different genes.  From the next generation (F2) and onwards the advantages dilute out 

fast.  For this reason, the farmer has to be provided with F1 hybrid seed every season.  

Indian farmers are familiar with this technology for over four decades and that the 

hybrid seed has to be bought every season, as with maize and several vegetables.  On 

the other hand, the OPVs are not homogenous enough even to start with and several 

traits will segregate with each generation due to open and uncontrolled pollination, 

which dilutes the benefits in the next generation.  

40. The problem is not it is a hybrid or OPV, but politicizing the issue by saying that the 

farmer incurs additional expenditure.  The additional costs in buying hybrid seeds are 

an investment that leads to higher returns.  No one prevents the farmer from recycling 

the F2 or other seed but the farmer knows that it would not be profitable and opts for 

the hybrids paying higher seed costs.  It is not worthwhile for a large seed company to 

take the small farmers to court for recycling the seed. The widely cited case of 

Monsanto Canada Inc., vs Percy Schmeiser is a much larger issue where court after 

court including the Canadian Supreme Court, held Percy Schemeiser guilty of illegal 

practice.  Under the new Seed Bill the Indian farmers will be able to reuse or sell seed 

from a propriety crop as his product but not under the original company's brand name, 

and then such seed may not guarantee quality. 

41. In MD13 (p. 7, 8) the MoEF takes heavily from the two submissions of Dr KR Kranthi 

of the CICR.  In Annexure IIIA, Dr Kranthi's documents are appended at pp. 138 to 

139 and again at pp. 180-208, both exclusively on Bt cotton and Bikaneri Nerma finds 

just one mention only in the second document. Dr Kranthi wrote that they (CICR) 

“support Bt brinjal technology and would like to strengthen the regulatory agencies 
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with appropriate scientific support”.  He suggested 'researchable issues' such as a) 

resistance development, b) resistance management strategies and c) ecology, biology, 

genetics and population dynamics of insect pests of brinjal, all of which can be better 

studied when Bt brinjal is in cultivation than when it is only in field trials, however 

extensive and long they may be.  Dr Kranthi offered assistance from the CICR, to the 

best of their capabilities. How a cotton research institute can get involved to 

strengthen brinjal development, unless its mandate is modified to include 

brinjal, is anybody’s guess.  

42. The MoEF himself remarked that Bt cotton is not comparable with Bt brinjal.  

Nevertheless, the MoEF has elaborated upon Dr Kranthi's suggestions (MD13, p. 8) 

and concluded that they “point to the need for more tests that are well-designed, 

widely-accepted and independently conducted.” Dr Kranthi mentioned in the first 

document (pp. 137-139) that “our papers related to the subject have been mostly 

published in Current Science and are widely referred and cited all over the world.”  

Go to the other document (pp. 180-208), in the references cited there are only two 

papers by Dr Kranthi and his associates, both in Current Science, one in 2004 and 

another in 2005. The paper of 2005 was actually criticized for several short comings 

(Shantharam and Kameswara Rao, 2006).

43. The 28-page document, 'Bt cotton: a critical appraisal', is a comprehensive review of 

Bt cotton situation in India. It is not possible to time this document, with the latest 

cited literature reference of 2007 and some references in the text to 2008.  Dr Kranthi 

should make this document, which he thinks “can be extended into a complete book”, 

freely available, without waiting for the book to come. The MoEF somehow got an 

impression that this “review is to be published shortly in Current Science but an 

advance copy has been made available to me” (foot note No. 8, p. 7), though Dr 

Kranthi did not say so. As this manuscript is too long for any category for Current 

Science and as it is not in the format of Current Science articles, I have written to the 

Editorial Office of Current Science, who informed me that a general search did not 

show any manuscript on the subject from Dr Kranthi pending with them.

44. It is laudable that a scientist well experienced in Bt technology offers to improve Bt 

brinjal, but had he conducted all the work he suggested for Bt brinjal (as mentioned in 

Para 41) on CICR's Bikaneri Nerma which has only a marginal presence in India's Bt 

cotton scenario?

45. We are all happy that a public sector Bt cotton OPV is being developed and awaited its 

release for long and when it is no more than a damp squib, were disappointed.  

Hopefully, the CICR will do better in the future. The MoEF noted that “Bikaneri 

Nerma also demonstrates the importance of strengthening public good research” 

(MD13, p. 8).  With the current climate created by the MoEF no good can come in a 

long time from either public or private sector efforts.

  

46. The MoEF noted that “A number of doubts have been raised on the integrity of the 
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GEAC process itself, particularly by Dr P.M.  Bhargava, one of India's most eminent 

biotechnologists, who arguably was amongst the earliest to coin the very term 'genetic 

engineering' and who is a nominee of the Supreme Court on the GEAC”  (MD14, p. 8).  

All these points need elaboration.

47. At the Bangalore public consultation meeting, the MoEF said that the 'scientists are 

arrogant' and he is so right in the case of some who delusively believe that only they 

know everything about modern biology and none else.  

48. From initiation to commercialization, a GE crop like Bt brinjal involves nearly 200 

scientists and technical experts and ten public sector institutions and five private 

sector institutions. Dr Pushpa Bhargava brands all them corrupt, with vested or 

conflict of interest and trashes this combined wisdom as well as that of the world's 

agricultural scientists and biosecurity specialists for not conducting his whimsical 

tests, which only he considers essential.   The Second Expert Committee on Bt Brinjal 

(EC II) has considered all the 25 tests Dr Bhargava had insisted upon, and responded 

to them point by point, and considered five tests as irrelevant (EC II report pp. 85-90).  

Even so, he has again submitted to the MoEF comments on the report of the EC II 

(Annexure IIIA, pp. 134-137), which was qualified in the title as “…developed by M/s 

Mahyco”.  Does this mean that his comments do not apply to the Bt brinjal OPVs 

developed by the TNAUC and UASD?  It is absurd that one single person, however 

eminent he may have been at one time in the past, is considered more knowledgeable 

than all those together involved in the regulatory evaluation and the two Expert 

Committees and the GEAC.  

49. Dr Bhargava raised the bar to 29 tests in a publication under 'Commentary' (not a peer 

reviewed article) in the Journal of Biosciences (Bhargava, 2009).  Dr Bhargava knows 

fully well that it would be near impossible to implement his prescription which mostly 

contains issues either already addressed or irrelevant. If the MoEF insists upon this 

lunatic pursuit, it would take well over 20 years (as Dr Bhargava himself said so in one 

of his interviews).  There can be no end for the number and kind of tests prescribed by 

all and sun dry.  And how long is a long term for testing?  No product developer or 

regulatory authority can cope up if one raises the bar every time he speaks to his 

barber. No GE product will get commercialized for 25 years to come even if it passes 

through this dust and fire, which is the intention of Dr Bhargava and his devotees.

50. The MoEF noted that “Dr Bhargava has claimed that the Chairman of EC-II had 

agreed with his assessment that eight essential tests had not been conducted by 

Mahyco” (MD14, p. 8).  I had spoken to the Chairman of EC II on December 27, 2009, 

at the Gulbarga University and he told me that he did not say anything to Dr Bhargava 

on the lines he was quoted. Based on a long standing acquaintance, even if the 

Chairman of EC II did confide some things in Dr Bhargava, how ethical is it to make 

that information public and use it to his advantage, causing immense embarrassment 

to that colleague? 
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51. Since the MoEF and many in the public put an enormous faith in Dr Bhargava, some 

elaboration of his track record is needed.  For over a decade, Dr Bhargava is the 

'science face' of anti-GE activism in India.  A long time ago he took a stand against 

genetically engineered crops, and has been a bitter critic of Monsanto and GEAC and 

the DBT, as reflected by his speeches and writings that were widely reported in the 

media from time to time.  Dr Bhargava stated that “suicides by farmers last year” 

(1998, three years before Bt cotton was commercialized!) “were a conspiracy by 

multinational companies and called for a moratorium on Genetic engineering” (The 

Hindu, July 6, 1999).   Dr Bhargava believes that he knows more than any one in the 

world when he declared that “No country in the world has a  satisfactory system of 

assessing the risks associated with the release of GM plants into the environment” 

(Frontline, June 17-30, 2006). His statement that “unprincipled and unethical 

scientists and technologists…who can be used as tools…(by Monsanto) to obtain 

control over Indian agriculture (Mainstream, December 26, 2009), is an insult 

particularly to those who believe in the technology for scientific reasons. Dr 

Bhargava had filed a Writ Petition  in the Supreme Court of India against GE crops 

(SCI, WP (Civil) No. 301, May 10, 2002), that was dismissed.  He is or certainly was a 

Member of the Executive Board of Gene Campaign, a committed anti-GE NGO who 

filed several Writ petitions (many dismissed) and a current co-petitioner in the 

Supreme Court. Dr Bhargava was the Vice-Chairman of the National Knowledge 

Commission and was eased out of it 'in a clear case of backlash through embarrassing 

leaks' (DNA, February 7, 2007).  Nanopolitan (February 10, 2007) wrote that 'Pushpa 

Bhargava may have been a great scientist, but right now he seems to be intent only on 

being a big-time trouble maker at the National Knowledge Commission'. 

52. The SCI did not Choose Dr Bhargava on its own, but the Bench of the Supreme Court 

of India (SCI) only acceded to petitioners' request to make 'two renowned agricultural 

scientists', Prof M S Swaminathan and Dr P M Bhargava, participate as invitees in the 

GEAC deliberations on applications for grant permission for trials, before they are 

accorded. Dr Bhargava was the nominee of the NGOs and Dr Swaminathan was a 

nominee of the Government.  Invitees are observers without voting rights.

53. When the Bench of the SCI had asked the Union Ministry of Environment “to bring 

agricultural scientist M.S. Swaminathan and scientist P.M. Bhargava as special 

invitees for all GEAC meetings at which fresh approvals were to be considered”, 

why was Dr Bhargava invited to all meetings of the GEAC?

54. Dr Bhargava claimed in his speeches and press interviews that he had coined the term 

'genetic engineering' in 1973 and the MoEF believes (MD14, p. 8), while it was A 

Justin, a Danish Microbiologist, who actually coined the term in 1941 (Kameswara 

Rao, 2008a). The MoEF's note that Dr Bhargava“was amongst the earliest to coin the 

very term…” is absurd, as in science terms are not coined at several widely separated 

times and by several people.  The MoEF somehow missed mentioning another claim 

that Dr Bhargava had brought the Department of Biotechnology into being. 

Describing Dr Bhargava as the father of Indian molecular biology and modern 
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biotechnology is an insult to dozens of Indian molecular biologists who made 

pioneering and lasting  contributions to the field.  

55. Dr Bhargava is so heavily committed against GE technology, that he never saw even a 

single benefit out of them and so hardly is the person capable of tendering rational and 

constructive advice in this area.

56. Dr Bhargava's only constructive contribution is the Centre for Cellular and Molecular 

Biology (CCMB) in Hyderabad, for which he had been more than amply rewarded.  A 

senior scientist at the CCMB told me that Dr Bhargava never allowed plant 

biotechnology research there.  Even today, CCMB's role in plant biotechnology is 

marginal, confined to collaborative/minor programmes of genomic studies of rice and 

coffee. 

57. People who know developments in agricultural biotechnology in the country 

understand the real reasons behind Dr Bhargava's relentless tirade against the DBT, 

GEAC or Monsanto.

58. The MoEF noted that “Many have called for an independent genetic engineering 

regulator” (MD14, p. 9), which implies that the GEAC is not independent, as 

indicated by the MoEF's interference with its statutory rights and functioning.  The 

MoEF refers to the National Biotechnology Regulatory Authority, now being set up as 

the Biotechnology Regulatory Authority of India (which was conceptualized in 

February 2007 and not six years ago as the MoEF noted), “which has to be 

professional, science-based, independent of the government that should have 

facilities for conducting all essential tests with integrity and impartiality”. This is 

laudable but only a dream that would take a quarter of a century, even if some one 

justifies that the Government invest enormous amounts of money, duplicating 

infrastructure that is already available in the country.  Perhaps, people who insist that 

the GEAC is useless and only the NBRA should conduct regulatory regime say so only 

to push deployment GE crops by a decade.  

59. Foot note No. 10 (MD p. 9) notes that “…qualified statisticians have raised doubts 

about it (EC II report) and about the biosafety dossier from a statistical point of view 

as well”. Statisticians have no business in commenting on the scientific aspect of 

biosecurity evaluation and statistical tests that need to be applied are determined at the 

time designing the evaluation protocols. Changing boats midstream or a re-

navigation is unscientific. All most all biological studies suffer from disagreement 

among statisticians as wiser guys crop up all the time.  As averred by Winston 

Churchill, some people believe only in those statistics which they themselves have 

doctored.

60. In MD15 (p. 9), the MoEF echoes the popular propaganda element that “Many 

countries, particularly Europe, have banned GM foods”.  The Brief No. 41 (2009) 

from the 

lists seven European Union countries that planted Bt maize in 2009 (James, 

International Service for the Acquisition of Agri-Biotech Applications 

(ISAAA) 
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2009). The website of the European Union indicates that there are nearly 350 

different GE crop traits in development in Europe, Spain leading the way with about 

half of them.  Since 1999, there have been nearly 2,500 notifications of deliberate 

release into the environment, meaning open field trials in Europe, of such crops as 

maize (775), oil seed rape (379), potato (274), sugar beet (252), tomato (75), cotton 

(62), tobacco (59), wheat (34), and others, but more interestingly brinjal as egg plant 

(10).  Out of the 2,500 notifications, those from France (589), Spain (436), Italy (295), 

Germany (178), Netherlands (178), Belgium (133) and Sweden (100) are 

conspicuous.  Are we to believe that all the effort, time and money spent in developing 

these would be wasted by the respective EU countries? Some of them are running with 

the hare and hunting with the hounds.

61. The Community Register of the EU records approvals as food and feed several GE 

varieties of maize (17), soybean (4), oil seed rape (3), cotton (6) and a few others. The 

EU has approved MON 810 corn for cultivation and use as farm feed and MON 810 is 

listed as a 'common variety' as the European Food Safety Authority approved MON 

810 corn as safe as traditional maize and its products.  

62. Although France, Austria, Hungary, Luxembourg, Greece and Germany have banned 

GE crop cultivation, all crops approved by the EU are legal for farmers to grow in all 

EU countries, as recently demonstrated by a Welsh farmer Jonathan Harrington, who 

grew MON 810 on his farm in Wales, where its cultivation was banned but no legal 

action could be taken against him.  The US, Canada and Argentina have won in the 

WTO against country ban of EU approved GE crops. 

63. On March 2, 2010, EU has approved cultivation of Amflora potato, genetically 

engineered to contain over 90 per cent of amylopectin, for use as feed and in the 

industry. EU has also approved import of products of GE maize hybrids 

MON863xMON810 and MON863xNK603. The GMO Panel of the EFSA has 

approved in May 2010, for use as food and feed, three transgenic pest and herbicide 

tolerant corn varieties of Syngenta, considering them as safe and nutritious as their 

conventional counterpart and are unlikely to have an adverse effect on human and 

animal health and the environment.  

64. Why does the MoEF ignore the 25 to 30 countries, including China, which approved 

cultivation and/or use of several GE crops?  The MoEF notes that “True, Bt corn and 

Bt soya is widely available in the USA and that is no great compulsion for us to follow 

suit.”  Incidentally, GE soya was developed only for herbicide tolerance and higher 

oil content and not pest tolerance.  That over 25 countries cultivate and use several GE 

crops is no great compulsion for the MoEF to follow suit, but a few countries with 

vascillating policy are!  This is cherry-picking. 

65. The MoEF quoted Section 45, from the Codex Alimentarius (CAC/GL 45-2003) 

which reads as “The location of trial sites should be representative of the range of 

environmental conditions under which the plant varieties would be expected to be 

grown. The number of trial sites should be sufficient to allow accurate assessment of 
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compositional characteristics over this range. Similarly, trials should be conducted 

over a sufficient number of generations to allow adequate exposure to the variety of 

conditions met in nature. To minimise environmental effects, and to reduce any effect 

from naturally occurring genotypic variation within a crop variety, each trial site 

should be replicated. An adequate number of plants should be sampled and the 

methods of analysis should be sufficiently sensitive and specific to detect variations in 

key components”.  The MoEF observed rather harshly that “It does appear that the 

current standards by which GEAC has formulated the decision to approve Bt brinjal 

do not match these global regulatory norms to which India is a party” (MD16, p. 10).  

We actually have in India a very stringent regulatory process compared to most other 

countries.

66. Some other provisions in the Codex should actually be read along with the above to 

prevent distortion or over emphasis.  Section 44 on 'Analyses of concentrations of key 

components' has a foot note No. 5, which specifies the key constituents (nutrients and 

anti-nutrients), and key toxicants (toxicological compounds whose potency or level 

may be significant to health).  In Section 1.4, it is stated that “Rather than trying to 

identify every hazard associated with a particular food, the intention is to identify 

new or altered hazards relative to the conventional counterpart”.  In Section 3.13 it 

is stated that “The concept of substantial equivalence is a key step in the safety 

assessment process. However, it is not a safety assessment in itself; rather it represents 

the starting point which is used to structure the safety assessment of a new food 

relative to its conventional counterpart. This concept is used to identify similarities 

and differences between the new food and its conventional counterpart. It aids in the 

identification of potential safety and nutritional issues and is considered the most 

appropriate strategy to date for safety assessment of foods derived from recombinant-

DNA plants. The safety assessment carried out in this way does not imply absolute 

safety of the new product; rather, it focuses on assessing the safety of any identified 

differences so that the safety of the new product can be considered relative to its 

conventional counterpart.” In essence, when substantial equivalence is established 

and if it does not indicate any other risk, routine analyses and procedures are adequate.  

Substantial Equivalence of a GE potato and its isogenic was demonstrated through a 

sophisticated metabolimic study (Catchpole et al., 2005), which is both time 

consuming and expensive and so is not warranted in studies that did not indicate any 

risk. Every procedure need not be used in every case, only what is warranted.  The risk 

assessment is to the satisfaction of science, as no one can satisfy the activists or 

disgruntled scientists.

67. The international documents such as Convention on Biodiversity (CBD), Cartagena 

Protocol on Biosafety (CPB) and CA started with good intentions as science based 

instruments but in the end became political documents under activist pressure 

particularly from Europe, impossible to honestly comply and are now the weapons of 

obstructionists. 

68. In Annexure IIIB (273-414) of the MD, there are 18 submissions from scientists 

outside India, eight supporting Bt brinjal and ten opposing.  A summary of this is 
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provided in Part B of this commentary. The MoEF chose to mention in the text eight of 

them (MD17, pp. 10, 11), choosing only one in support of Bt brinjal, from Dr Nicholas 

Storer of Dow Agrosciences, but almost dismissed him as belonging to “a private US 

company much like Monsanto” (MD17, p. 10).  Dr Storer supported Bt brinjal but 

called for a careful implementation of insect resistance management (IRM) strategies 

and that Bt technology should not be seen as a silver bullet (Annexure IIIB, pp. 326-

332).  The following are the other supporters Bt brinjal whose submissions are in 

Annexure IIIB:  a) Professor Drew Kershen, University of Oklahoma Law School 

(pp. 318-319),  b) Richard Hellmich, Research Entomologist, USDA (pp. 361-363), 

(c) Professor AM Shelton, Department of Entomology, Cornell University (364-372), 

d) Professor DM Hautea, Institute of Plant Breeding, Philippines (373-375), e) 

Professor RE Goodman, Department of Food Science and Technology, University of 

Nebraska (pp. 376-382), f) Professor H Quemada, Crop Technology, Calvin College, 

US (pp. 383-384),  and g) Dr Gurdev Kush, the most widely known rice breeder (p. 

409).  None of these seven, in spite of their outstanding scientific credentials and very 

detailed explanations on Bt brinjal's safety, cut any ice with the MoEF.

69. Dr Gurdev Kush, the recipient of the World Food Prize in 1966, developed over 300 

improved rice varieties contributing to an increase in rice production from 257 million 

tons in 1966 to 646 million tons in 2008, with IR 36 being the most widely planted 

food crop ever grown. In the award citation it was said that “while Dr Kush's name has 

passed the lips of many, his life's work has passed the lips of almost half of humanity.”  

Though the MoEF included his letter in Appendix IIIB (p. 409), he did not even 

mention Dr Kush in the text of MD.  Dr Kush wrote that “There is overwhelming 

scientific data proving Bt protein is not toxin to human beings and other mammals.  

Moreover, Bt protein is denatured upon cooking. Bt corn planted on millions of 

hectares every year and Bt grains are used as live stock feed and are component of at 

least 12 human food items.  There is not a single report of adverse effects of Bt proteins 

on human health.  Since there are no closely related wild plants or weeds with which 

Bt brinjal can cross there is no problem of gene transfer.  So it is environmentally 

benign. Actually it would contribute to environmental sustainability and human 

health through reduced insecticides.”  The MoEF is not impressed.  It is people like 

Dr Kush in whom the MoEF should have put his faith and not rabble rousers. 

70. A number of western scientists, most of them from Europe, are very popular with the 

anti-GE activist groups and are cherry picked to serve their agenda.  The MoEF too 

seems to be impressed by this lot.  The anti-tech websites readily publicize what all 

these scientists say against technology. Many of us, interested in agricultural 

biotechnology spend several hours each day looking into the daily postings on these 

websites, more particularly GMWatch, know that a) that they do not see even a single 

benefit from GE technology, b) they do not confine to the area of their expertise but 

comment on every thing, c) they repeat ad nauseam and ad infinitum the same 

misinformation and disinformation (a la Goebbels), and d) their commitment to 

science is not serious.  Only the naïve can believe that these otherwise busy people 

spend a lot of their time for no returns and just for the love of humanity and the anxiety 

to save India from the perils of Bt brinjal.  Having heard umpteen times used by anti-
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tech activists to describe themselves, many of us are now confused of the import of the 

word 'independent'.  By no stretch of imagination, the scientists from outside India 

who are overly critical of GE crop technology can be considered as independent, 

rational or unbiased.  These scientists have endlessly extended theoretical 

possibilities quite unrelated to Bt brinjal, basing on their reinterpretation of the data 

from the Bt brinjal dossier and the EC II report.  

71. The star of anti-Bt brinjal scientists is Professor Gilles-Eric Seralini, University of 

Caen and President, Scientific Council of the Committee for Independent Research 

and Information on Genetic Engineering (CRIIGEN), Paris. In January 2009, 

Professor Seralini released a well publicized (and plagiarized) document which he 

described as “critical review of Mahyco's data on Bt brinjal, commissioned by 

Greenpeace.”, which I received from Professor Seralini in March 2009. In January 

2010 Professor Seralini submitted a note to the MoEF (Annexure IIIB, pp. 274-303), 

which is projected as “a detailed answer to the Mahyco EC-II report submitted to the 

GEAC in October 2009”.  When the two documents are critically compared the 

essence is the same—Mahyco, EC II and the GEAC have done a bad job and Bt brinjal 

is unfit for human consumption.

72. The GMO Panel of the European Food Safety Authority (EFSA) at a meeting on 

January 27-28, 2010, dismissed a paper by Professor Seralini and associates, 

published in the International Journal of Biological Sciences in 2009, on the adverse 

effects of three GE corn varieties (MON810, MON863 and NK603) on mammalian 

health. This is a statistical reanalysis of biosafety data from rat feeding studies 

(similar to what Professor Seralini did with Bt brinjal dossier).  The EFSA concluded 

that there were no indications of adverse effects for human, animal health and the 

environment, from the three GE corn varieties. The EFSA had on an earlier occasion 

dismissed another paper by Professor Seralini and associates published in 2007 on 

MON 863.  There is no reason to consider Professor Seralini's comments on Bt brinjal 

as more credible than his pronouncements on the biosafety risks from of GE corn, now 

dismissed by the EFSA.

73. Dr Seralini's anti-GE publications have also been questioned by a) the Food Standards 

Australia and New Zealand, b) the French Association of Plant Biotechnology and c) 

the French High Counsel on Biotechnology.  The issue has become so serious that a 

'defend Seralini' campaign has been launched collecting signatures in his support 

(GMWatch, April 26, 2010).

74. The submission of Dr Doug Gurian-Sherman, Senior Scientist, Union of Concerned 

Scientists, Washington D.C., is in Annexure IIIB (pp. 304-317).  In the words of the 

MoEF, Dr Gurian-Sherman “highlights serious flaws in the EC-II report on 

evaluation of gene flow risks from Bt brinjal” (MD17, p. 10).  Dr Gurian-Sherman is 

probably unaware of the rarity of volunteer populations and the almost total absence 

of feral populations of cultivated brinjal and the minimal chances of gene flow from 

brinjal to wild relatives which do not normally occur around cultivated fields. A paper 

in Theoretical Applied Genetics (Rao and Rao, 1984) on experimental hybridization 
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among species of Solanum, supposedly related to brinjal, found the chances for fertile 

F1 progeny were low.  No one seems to have obtained fertile F2 progeny among 

species of Solanum related to brinjal.  When experimental hybridization was difficult, 

the chances for natural hybridization are far less.  There is no evidence to show that the 

Bt gene enhances fertility among related varieties and species.  

75. The MoEF cited Dr Gurian-Sherman's assessment that Bt corn yields were low 

(MD17, p. 10).  When in the opinion of the MoEF Bt cotton is not comparable to Bt 

brinjal (MD13, p. 7), Dr Gurian-Sherman's negative interpretation of Bt corn yields 

cannot be projected to predict a negative yield potential for Bt brinjal. What is missed 

is that while the Bt gene per se has nothing to do with yield, the loss of marketable 

yield it prevents proportionately contributes to product recovery.  

76. In a joint letter (Annexure IIIB, pp. 320-325), Professor Allison Snow, Ohio State 

University and Professor Norman Ellstrand, University of California, Riverside, also 

raised issues of gene flow and recommend surveys to determine whether Leucinodes 

orbonalis larvae feed on wild and weedy relatives of brinjal.  Are we wrong when we 

believe that the brinjal shoot and fruit borer is almost monophagous, does not occur on 

any Solanaceous species except for a rare incidence on potato, tomato and much less 

on chillies?

77. Professor Jack Heinemann, University of Canterbury, Christchurch, New Zealand, 

has made his submission in two parts (Annexure IIIB, pp. 333-353), the second is one 

more complicated and looks professional. The essence is that the regulatory 

evaluation of Bt brinjal is inadequate by international standards and that the whole 

blame for accepting it rests with the GEAC.  The question is if the 36 GE Events of 

alfalfa, Argentine canola, cotton, maize, potato, soybean and sugar beet approved in 

New Zealand as food (ISAAA Brief No. 41, 2009) have all passed through the same 

prescription given to India by Professor Heinemann. 

78. Professor David Andow, Department of Entomology, University of Minnesota, 

considers that the environmental risk assessment is not adequate but not erroneous 

(Annexure IIIB, p. 354-360).  He observed that the control of the shoot and fruit borer 

in Bt brinjal is economically meaningful but not great enough.  

79. Dr David Schubert, Cellular and Neurobiology Lab, Salk Institute for Biological 

Sciences, La Jolla, US, considers that Bt brinjal poses serious environmental and 

health risks (Annexure IIIB, p. 385-389). He has totally ignored the voluminous 

biosafety record of Bt proteins in food consumed since 1996.  He questioned the need 

for Bt brinjal, and considers that the higher cost of Bt brinjal seed will increase costs at 

all levels of the food chain. Like the MoEF (MD11, p. 6), he has social and political 

concerns, that once a foreign company controls the seed market of any single food 

plant, more will follow and the company will have tremendous power over both the 

farmers and the political process. 
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80. Dr Judy Carman, Institute of Health and Environmental Research INC, Kensington 

Park, SA, Australia, is a confounding case.  The other foreign experts can be reached 

by e-mail or post.  But try to reach Dr Judy Carman, you would end up at Post Box 155 

as there is no postal address and her website has scanty details.   Her background has 

little to do with GE crops.   Like Professor Seralini, she prepared a report on the Bt 

brinjal dossier in January 2009 (do not know who commissioned it)   and now trashed 

EC II report as not answering her doubts and questions (Annexure IIIB, pp. 397-408).  

The references she cited are largely unrelated to Bt brinjal issue. 

81. There is a submission from Dr Kedar Narayan, Research Fellow in Immunology, US 

National Institutes of Health, in Annexure IIIB (p. 412-414).  Dr Narayan, an 

immunologist, somehow gained expertise on Bt brinjal issues and concluded that 

“from a scientific standpoint, Bt brinjal cannot be introduced safely without further 

laboratory, glasshouse and in-field testing”.  He recommended a) detailed laboratory 

tests over the life time of small mammals (glad he did not say life time of human 

beings), b) controlled in-field studies of horizontal gene transfer and c) controlled in-

field studies of generation of resistant mutants.  

82. Many people are not aware of the fact that the possibilities of lateral (horizontal) 

transfer of selectable antibiotic resistance marker genes to soil pathogens were ruled 

out from the very beginning and in a detailed review by Remissar et al., (2007).  

Further, in June 2009, the EFSA concluded that the lateral transfer of antibiotic marker 

genes to bacteria is unlikely and has not been demonstrated either in the laboratory or 

in nature, where they are abundantly present in all environments. 

83. Annexure IIIB (pp. 390-396) has a letter, with 32 references, from 17 scientists from 

the UK (5), US (3), France (3), Canada (2), and Norway, Italy, New Zealand and 

Switzerland (1 each), sent to the Prime Minister.  The institutional affiliations are 

sketchy and so it is not possible to assess the area of expertise of each one of them.  Drs 

GE Seralini, Jack Heinemann and David Schubert, who have made detailed 

submissions discussed earlier (Paras 71, 77, 79), have also signed this letter. It was 

received on February 8 (Foot notes No. 11, p. 10) and the MoEF did not have time to 

derive the best advantage from it and so only mentioned it in the footnotes, as from 

“noted scientists.”  This letter is the icing on the cake of foreign expert advice to India.  

The issue addressed is not Bt brinjal per se but the whole of GE crops, seeking to cut at 

the roots of the issue. The provocation is a letter of July 2009, written by Shri Prithviraj 

Chauhan, then the Minister of State in the PMO's Office, to Dr Ambumani Ramadoss, 

then the Health Minister, in response to Dr Ramadoss's letter to the PM against GE 

crops. Incidentally, Dr Ramadoss's opposition to GE crops is political, in accordance 

with non-congress election manifestoes (see Para 14).  The scientists stated that Shri 

Chauhan's response contains “numerous factual and scientific errors”. Their major 

objection is that much of it was purportedly excerpted from promotional material of 

the agricultural biotechnology industry, in particular the ISAAA.  Since this letter is 

primarily a criticism of ISAAA's position, it should actually have been sent to ISAAA.  

They urged the PM to consider the factual and authoritative scientific content of their 
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letter.  They appealed to the PM, “for the sake of the safety of the Indian people, and 

the welfare of the Indian farmers, to re-address the official position on GM crops.  The 

global community needs India to lead in the matter of exemplary regulation of these 

crops.” They picked up seven statements relating the benefits of GE crops from Shri 

Chauhan's response and criticized them on various grounds. The details are tedious 

and any one who is familiar with the vast peer reviewed literature on the global 

performance and benefits of GE crops would easily understand that the comments and 

the literature references are cherry picked out of context. The letter ends with the 

advice that “Alternative proven technologies that can reduce the amount of fossil fuel 

used in farming already exist. This includes methods for reducing fertilizer 

application, selecting farm machinery appropriate to each task, managing soil for 

conservation, limiting irrigation and agro-ecological farming techniques”, already 

widely romanticized by the Indian activists as well. These scientists have made it 

difficult for deployment of GE crop technology in their own countries but to their 

frustration could not block them, as in each of their countries there has been some 

progress in development and deployment of GE crops as food or feed.  Now they look 

to India to block the technology, so that they can have cheaper organic food imports at 

our expense and export GE technology from their research institutions (see Paras 60 to 

63). Unlike Golden Rice, European technologies will be burdened by technology 

costs. Golden Rice, with â-carotene in the grain, a collaborative product of Swiss and 

German biotechnologists, is given to developing countries free of technology costs 

through the Golden Rice Humanitarian Board.  It is shame that we have not been able 

to take advantage of this gesture and commercialize Golden Rice even after eight 

years, more because of politics rather than practical constraints.  In a couple of years 

Philippines will commercialize both Bt brinjal and Golden Rice.  

84. Annexure IIIA (pp. 109-272) has 26 submissions from scientists in India, 16 

supportive (of which two supportive but with minor riders) and 10 opposing 

(Summary of this is attached; Part B). Of these, the MoEF chose for some elaboration 

only Dr NS Talekar (MD18, p. 11), Professor G Padmanabhan (MD19, p. 12) 

Professor Deepak Pental (MD19, p. 12) and Dr Raj Bhatnagar (MD19, p. 12), and 

used extensively the letter from Dr MS Swaminathan (MD23, pp. 14, 15), while 

ignoring the rest. 

85. In MD18 (p. 11) the MoEF referred to suggestions of limited release of Bt brinjal, 

made by Professor M Vijayan, President of the Indian National Science Academy, but 

there is no document from Professor Vijayan, included in the MD. Most people 

actually expected release of Bt brinjal in principle by the Central Government, 

leaving it to the States whether to permit cultivation or not. This would have caused 

some problems like farmers getting the seed from States where it is permitted and 

clandestinely cultivating in States that did not permit, like they do with Bt cotton, for 

some hybrids and in some States.    

86. The MoEF has raised the issue of labeling (MD18, p. 11; Foot note No. 12, p. 12).   He 

noted that release of Bt brinjal monitored through mandatory labeling too is fraught 

with problems. This is more so in a country with high illiteracy, indifference to 
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regulations and rampant corruption. Europe (not the US as MoEF noted) insists upon 

labeling GE products. It is necessary that the National Biotechnology Regulatory 

Authority should also be in place for labeling regulations, not just Food Safety and 

Standards Authority of India.  The MoEF can consider an interim practice of labeling 

GE crop products the same way the organic produce is labeled, the pack, sack or shelf 

rack.

87. Dr NS Talekar (MD18, p. 11, Annexure IIIA, p. 176-179) has strong scientific 

credentials in agriculture, had worked on brinjal SFB at the World Vegetable Centre, 

Taiwan, and is familiar with 'public data on the performance of Bt brinjal, work done 

at Rahuri (Mahatma Phule Krishi Vidyapeeth)'.  Dr Talekar wrote a long letter to the 

MoEF, supporting Bt technology but strongly opposing the current form of Bt brinjal 

and surprisingly raised all the common activist issues on efficacy of the technology, 

resistance build up, gene flow, extent of refugium, inadequacy of the GEAC and 

others.  Dr Talekar wrote in his submission to the MoEF (Annexure IIIA, p. 176) that 

he had written “to the Minister of Agriculture dealing with all pros and cons of this 

topic and informed my conclusion that he should reject the use of Bt brinjal in the 

present form.  But regrettably, although not unexpectedly, he rejected my advice.” But 

the MoEF was receptive.

88. As I found some comments of Dr Talekar unconvincing, I sent an e-mail to him on 

April 2, 2010 seeking clarification on his stand, and got a response on April 25, 

thankfully even while he was out of the country.  The most significant of Dr Talekar's 

objections is that the “brinjal SFB resistance management strategy is hopelessly 

inadequate and Mahyco-Monsanto's proposed strategy of planting five per cent non-

Bt brinjal is outrageous and amounts to deception.”

89. There are considerations for and against Dr Talekar's stand. While approving the 

eight gene stacked Genuity-SmartStax corn, both the US and Canadian regulatory 

authorities permitted five per cent refugium for Bt genes, instead of the earlier 20 and 

later 10 per cent requirements, because there has been no evidence of the target insects 

developing resistance against any of the Bt genes, over the 14-year period of 

commercialization of Bt crops. A report from China indicates that Bt cotton not only 

controls a key target pest within cotton fields but also on multiple other non-Bt host 

crops (Wu et al., 2008). 

90. Dr Vijayaraghavan clarified to me (June 6, 2010) that a scientific working group 

consisting of 15 Experts from multivarious academic institutions derived the five per 

cent refugia structure, and this recommendation was accepted by the GEAC.  One 

argument against this recommendation is that it was based on experience with 

Helicoverpa armigera and since the biology of Leucinodes orbonalis is largely 

different (see Para 92), the situation has to reviewed. 

91. Dr Talekar's contention that IRM strategies should be stronger than those proposed by 

the product developers.  In the absence of serious post seed sale monitoring by any 

player, today almost 90 per cent of Bt cotton farmers in India do not think of a 
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refugium. There is a recent Monsanto report on the resistance of pink bollworm 

against Cry 1Ac in three districts of Gujarat.  The pink bollworm is not the target pest 

of Cry 1Ac.  A very recent paper in Science from China reported higher incidence of 

Mirid bugs on Bt cotton, linked to extremely lower application of pesticides, 

compared to the quantum of pesticide application on non-Bt cotton (Lu et al., 2010).  

This vindicates the stand that Cry 1Ac is harmless to non-target organisms, of which 

the Mirid bug is one.  Lu et al., (2010) did not mention the species of Mirid bug in 

question, but Wu et al.,(2002) recorded three species of Mirid bugs (Lygus lucorum 

(Meyer-Dur), Adelphoceris fasciaticollis (Reuter) and Adelphoceris lineolatus 

(Goeze)), on Bt cotton in China.  The species of Mirid bugs in China are not the same 

as in India, but higher incidence of Mirid bugs (Creontiades biseratense (Distant)), 

first found in 2006 on Bt cotton (Patil et al., 2006), was reported from Karnataka in 

2009 (Rohini et al., 2009,) and the performance of different Bt cotton against the Mirid 

bug was evaluated (Venkteshalu et al., 2010).  In the face of a remote possibility of the 

target pest acquiring resistance and other opportunistic non-target pests gaining 

ground, IRM and Integrated Pest Management (IPM) of Bt brinjal should be 

addressed with concern. The three developers of Bt brinjal should take this issue 

seriously and suggest suitable management practices, which are better implemented 

while the crop is commercialized than in field trials, however extensive they might be.

92. In his e-mail Dr Talekar made one perplexing observation that “My professional 
conclusion is that Mahyco-Monsanto chose a wrong insect for developing Bt-
transgenic crop, the mistake, I am afraid, the company is likely to repeat with Bt-
transgenic maize!” A couple of years ago, the United States Department of 
Agriculture (USDA) issued a missive that imports of brinjal from Israel and Nigeria 
should completely be free of a dozen identified pests, where Leucinodes orbonalis and 
Helicoverpa armigera are among the important pests.  Nevertheless, in the Indian 
dossiers there is hardly any mention of Helicoverpa armigera and the major focus of 
evaluation was on Leucinodes orbonalis.  Thinking that Dr Talekar meant that Bt 
brinjal biosecurity evaluation should have included Helicoverpa armigera, which is 
taken care of by Cry 1 Ac anyway, I wrote him for clarification on May 16 and received 
a reply on May 21, 2010.  I summarize here Dr Talekar's long response.  He does not 
consider Helicoverpa armigera an issue.   His contention is that “Bt technology, from 
the point of view of IRM, is suitable for only those insects, like Helicoverpa armigera, 
that are strong fliers and have sufficient amount of time (3-4 days) between insects 
becoming adults and start mating.  Such insects from a Bt crop, potentially carrying Bt 
resistant genes will fly far away and mate with insects with susceptible genes, from 
non-Bt crops and the genes for resistance will be diluted.  Brinjal SFB is a very small 
insect, flies at the most a meter or two before it mates insects with the same resistant 
genes within the same area in few hours to up to 24 hours.  If all fields are planted with 
only Bt-brinjal, resistant insects mate among themselves and in a few seasons all 
population will become resistant making the Bt brinjal useless for controlling brinjal 
SFB.  If proven effective in reducing the damage to brinjal fruits by over 95 per cent, at 
least 33 per cent non-Bt brinjal seed should be mixed with Bt brinjal seed to serve as a 
refugium contributing to an adequate IRM strategy”.  While resistance breakdown on 
the lines envisaged by Dr Talekar is certainly a theoretical possibility, it depends upon 
several factors and mainly upon the rate of development of resistance and proportion 
of resistant insects.  Nevertheless, Dr Talekar's advice should be considered seriously 
and strategies for IRM and IPM be developed.  
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93. One better way of ensuring a refugium is to mix an acceptable proportion of non-Bt 
seed with Bt seed, instead of the present practice of providing Bt and non-Bt seed in 
separate packets, which gives the farmer the choice of not using non-Bt refugium seed.  
While 50 or 33 per cent suggested by Dr Talekar is rather excessive, 10 to 15 per cent 
seems reasonable.

94. Dr Talekar also raised the issue of genetic variability of brinjal SFB populations and 
the consequent variability of susceptibility of different insect populations.  But 
Marimutthu et al., (2009) reported that their RAPD analysis indicated that “there was 
a steady genetic flow among the present populations of SFB in Tamil Nadu, alleviating 
genetic variation attributed passive and active dispersal of the insect besides the 
absence of host induced variation among the insect population.” 

95. The MoEF discussed the submission from Professor G Padmanabhan (MD19, p. 12), 
former Director of the Indian Institute of Science, Bangalore, who earlier published an 
article in support of Bt brinjal (Padmanabhan, 2009).  While pleading for the approval 
of Bt brinjal Dr Padmanabhan referred to larger issue of “an autonomous institution to 
address issues such as: i) choice of GM crops and traits relevant for 
commercialization in the country, ii) registration of GM crops for a finite period and 
reassessment of their performance and the ground situation, iii) inputs for 
determining the price of GM seeds sold to farmers, iv) technical help and advice to 
farmers on a continual basis, v) positioning of Bt crops with Integrated Pest 
Management (IPM) strategies and also handling secondary infections, and vi) 
education of pubic on the pros and cons of the use of GM technology in agriculture”.  
The MoEF commented that “The agenda sketched out by Dr Padmanabhan is both 
ambitious and necessary but will take time to implement in an effective manner.”  
Surprising, as the MoEF has been doing everything, including imposing a 
moratorium, to gain time. 

96. Professor Deepak Pental, Vice Chancellor, University of Delhi and the Chairman of 
the first Expert Committee on Bt brinjal (September 2006), has supported Bt brinjal 
but raised two riders, “a) that as India is centre of origin of cultivated brinjal, 
transgenes can move to the wild germplasm though this should not unduly alarm us, 
and b) that we will not be able differentiate between Bt brinjal and non Bt brinjal” 
(MD19, p. 12, Annexure IIIA, p. 144-159). The Foundation for Biotechnology 
Awareness and Education, Bangalore, sent Professor Pental a very detailed technical 
letter on September 8, 2006, while he was the Chairman of the EC I on the first issue.  
The question whether India is the centre of origin of brinjal and whether this is a matter 
for serious concern are discussed in Paras 31 to 36 here.  The second issue is not 
exclusive to brinjal, as when there is no visible marker as in Golden Rice, it is not 
possible to distinguish between transgenics and their isogenics such as of cotton or 
mustard and this has not been an issue with Bt potato or Bt corn or Bt tomato, the other 
food crops.

97. Dr Raj Bhatnagar, Group Leader, Insect Resistance, International Centre for Genetic 
Engineering and Biotechnology, New Delhi, has made a submission based on their 
own research and fully supported Bt brinjal as safe (MD19, p. 12; Annexure IIIA, pp. 
174-175).  His submission significantly refers to the technical issues, a) the binding 
domain of aminopeptidase in Helicoverpa is unique both in sequence and architecture 
and is different from human aminopeptidase, b) the pH requirement for activation of 
Cry 1Ac is 10.0 as occurs in the pest gut (and not 9.0 as most people believe), c) at 
acidic pH (in human gut it is 3.0) Cry 1Ac degrades in 30 seconds, d) in addition to 
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aminopeptidase, Cry 1Ac also interacts with cadherin protein whose sequences are 
unique to Helicoverpa and different from human cadherin, and e) taken together, Cry 
1Ac can be active only in the insect gut.  If such scientifically oriented and credible 
submissions from public sector scientists are not taken seriously, the intentions of the 
MoEF are open to speculation.  Of course, It may now be said that the data given by Dr 
Bhatnagar are from Helicoverpa and we want similar data from Leucinodes, ignoring 
a) that data of Bt brinjal have amply demonstrated the efficacy of Cry 1Ac on 
Leucinodes, b) that United States Department of Agriculture has recognized 
Helicoverpa also as a major pest of brinjal and wants all brinjal imports into the US be 
100 per cent free from both the pests, and c) Cry I AC in Bt brinjal can effectively 
control both the pests.  Dr. Bhatnagar who maintains the largest collection of Bt 
germplasm in the country, is leading authority on Bt technology and his opinion 
should have carried some weight.  

98. The MoEF has placed Dr MK Bhan, Secretary, Department of Biotechnology, 
Government of India in the 'also ran' category.  Dr MK Bhan presented his analysis of 
Bt brinjal under the subheads, a) Need for Bt brinjal, b) Safety for human health and 
environment, c) Impact on genetic diversity of brinjal, d) Benefits of Bt brinjal and e) 
Bt brinjal is an illustration of co-development and not an international product, and 
concluded that Bt brinjal is safe for human and animal health and environment 
(Annexure IIIA, pp. 110-113).  For this, all that Dr Bhan got is “also given unqualified 
support to Bt brinjal” (MD21, p. 13).  Dr Bhan is actually in a very delicate position, 
and runs the risk of being charged for 'conflict of interest' as the RCGM is in DBT and 
one of DBT's advisers is a member of the GEAC.

99. Another 'also ran' is the Indian Council of Agricultural Research, New Delhi, from 
which there is a one page unsigned submission (Annexure IIIA, p. 114), noted by the 
MoEF as “also given unqualified support to Bt brinjal” (MD21, p. 13).  Without a 
signature or a covering letter from a competent authority, this submission's 
authenticity suffers. Having invested a lot of effort, time and money in GE crop 
development and being the premier nodal establishment in agricultural research in the 
country, the ICAR too runs the risk of being charged with 'conflict of interest'.

100. The Foundation for Biotechnology Awareness and Education, Bangalore, has 
submitted two lengthy referenced documents in support of Bt brinjal (Annexure IIIA, 
pp. 118-128).  One paper deals with the Bt brinjal's biosecurity regulation and the 
other with activist designed imbroglio.

101. Probably because Dr Suman Sahai of the Gene Campaign, an NGO, holds a Ph.D., 
from the Indian Agricultural Research Institute, New Delhi, she is listed under 
'Scientists from India', but her profile and activity are that of an anti-tech NGO.  The 
MoEF did not comment upon her submission (Annexure IIIA, pp. 129-133), although 
he has used her caution on the toxic alkaloids in Solanaceous plants (MD10, p. 5; Para 
16), without a reference to her.  Dr Suman Sahai has repeated her arguments against 
GE technology and Bt brinjal, as found in her numerous speeches and writings. A 
Gene Campaign's Writ Petition (No. 115 of 2004) is being heard along with Petition 
No. 260 of 2005, filed by Ms Aruna Rodrigues and others.  The SCI dismissed an 
earlier Petition of the Gene Campaign. 

102. Dr J Gowrishankar, Director, Centre for DNA Fingerprinting and Diagnostics, 
Hyderabad, presented a convincing case on the safety and benefits of Bt brinjal 
(Annexure IIIA, pp. 140-141) and even said that “I would also argue that the EC II 
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report, although excellent, was unnecessary in the first place entailing waste of time of 
its expert members.  In other words, the burden of proof with regard to GMO ought 
henceforth be shifted, so that they are seen as “innocent until proven guilty” rather 
than the other way around as it is now.” No, the MoEF is not impressed.

103. Dr VS Dagaonkar, Ankur Seeds, who obviously spoke at the Nagpur consultation 
meeting, sent a continuing supportive note (Annexure IIIA, pp. 142-143), where he 
cautioned that “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.”  Like he said about Dr Nicholas Storer of Dow 
Agro (MD17, p. 10; Para 68), the MoEF might say that Ankur Seeds is another seed 
company like Mahyco.

104. Dr KS Varaprasad and Dr N Sivaraj, National Bureau of Plant Genetic Resources, 
Regional Station Hyderabad, provided useful maps on the diversity rich districts and 
pockets of brinjal in India (Annexure IIIApp. 170-174).  But they mentioned that 
India is the centre of origin of brinjal which is inaccurate as discussed in Paras 31 to 36 
here. Drs Varaprasad and Sivaraj have very correctly emphasized that there is no 
threat to wild brinjal germplasm as cultivated brinjal varieties do not cross in nature 
with any of the wild relatives to produce fertile offspring. ‘Crossing in nature 
producing fertile offspring' is a sound scientific parameter to determine the extent and 
effect of gene flow, which the MoEF should take seriously.  

105. Dr G Sivaraman, Member, National Siddha Pharmacopeia Committee, Chennai, has 
made a very long submission (Annexure IIIA, pp. 209-224) and opposed Bt brinjal on 
the grounds that it affects the use of brinjal in Indian systems of medicine.  The MoEF 
was very much concerned with this as he had observed in MD20 (p. 13) that “I have 
also been informed that Indian systems of medicine, including ayurveda, siddha, 
homeopathy and unani, use brinjal as a medicinal ingredient both in raw and cooked 
form for treatment of respiratory diseases and that the entire brinjal plant is used in 
such preparations. There is fear that Bt brinjal will destroy these medicinal properties 
due to loss of synergy, differences in the alkaloids and changes in other active 
principles.” He had re-emphasized this concern in an interview later (Indian Express, 
February 24, 2010). I would not have taken Dr Sivaraman's submission seriously as I 
know otherwise, but the need to convince the public on the irrelevance of the claim of 
brinjal's use in indigenous systems of medicine made me to spend a lot of time and 
effort. Of course, I do not have any illlusions of convincing the MoEF, who had 
picked up submissions convenient to his view.

106. In his introduction Dr Sivaraman noted that “there are two major varieties, i.e., 
Solanum melongena and Solanum indicum are in the pharmaceutical applications in 
traditional medicine. In southern part of India, especially Solanum melongena 
(Brinjal—Kaththirikkai) has been used as a substitute for Solanum indicum”.  
Actually there is no need to read further into his submission as he does not know the 
difference between species and varieties and that there is no 'wild brinjal'.  I could not 
find the reference to the photocopied material in pages 213 to 220 in Dr Sivaraman's 
submission (Annexure IIIA) to check its credibility. 

107. The Government of India's Ayurvedic Formulary (Anonymous, 1978), was compiled 
by the First Ayurvedic Pharmacopeia Committee consisting of 22 experts, who were 
certainly more honest and more competent than the current crop of specialists.  This 
publication listed 444 formulations that use 351 plant species, in which Solanum 
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xanthocarpum, Solanum nigrum and Solanum indicum were mentioned but not 
Solanum melongena (brinjal). Dr Sivaraman mentioned about 'Dasamoola' (ten roots) 
and 'Dasamoolarishta' contains 72 ingredients and brinjal is not one of them. I have 
also consulted well qualified and practicing Ayurvedists who could not recall even a 
single formulation in which brinjal is an ingredient. The Head of the Foundation for 
Revitalization of Local Health Traditions, Bangalore, stated that “the brinjal that we 
eat does not have any medicinal value.” (Indian Express, February 24, 2010).

108. I have looked into some homoeopathic literature (for example, Boericke, 1991) and 
there is no medicine from brinjal, as also confirmed by the Director General of Central 
Council for Research in Homoeopathy (Indian Express, February 24, 2010). 

109. Even if the current day medical concoctions use brinjal, not on the basis of authentic 
classical texts of indigenous systems of medicine but on the whims of today's half-
baked specialists, how much do they use and how frequently and which cultivars?  If 
they want a pure brinjal untainted by the Bt gene, the farmers can easily grow the 
preferred cultivars in the small quantities they need.  For this limited use, one need not 
force all the brinjal farmers and the consumers to continue to suffer with pest infested 
brinjal and the excessive use of pesticides. 

110. The MoEF referred to 'Doctors for Food Safety' qualifying it as “a network of around 
100 doctors across the country” (MD20, p. 13).  I could not find any information on 
this 'network of 100 doctors', but six doctors from 'Doctors for Food Safety' who 
belong to such diverse areas such as preventive and social medicine, health equity and 
society, a Siddha physician, a doctor in a nature cure hospital, a homoeopath who is the 
editor of food, nutrition and health and another editor of a journal acronymed as MIM 
have lent their names (Annexure IIIA, pp. 225-231) opposing GE crops and Bt brinjal 
and Dr G Sivaraman (see Paras 105-109) is again a signatory in this.  

111. This submission contains the usual misinformation and disinfomationon, all that is 
only bad about GE crops and foods.  They have also used the recommendations and a 
meta-analysis of scientific literature on biosafety of genetically engineered crops 
from the American Academy of Environmental Medicine (Annexure IIIA, pp. 225-
231) with references to scientific literature, among which are publications by famous 
anti-tech scientists such as A Pustzai, J Heinemann, G-E Seralini, J Carman and 
Jeffrey Smith, some of whom have made individual submissions to the MoEF, as 
discussed earlier. There is nothing in this document which these anti-tech scientists 
have not already said.  

112. Considering the background of these six doctors, their submission looks like a tutored 
document as the very diverse contents are outside the experience of even doctors 
specializing in modern medicine. Their borrowing material is not surprising as most 
doctors prescribe basing on promotional material given to them by drug companies 
without much understanding of the biochemistry and physiology of the medication.  

113. The submission from the Association of Biotechnology Led Enterprises (ABLE), 
Bangalore, signed by the Chairman of the Special Interest Group on Agricultural 
Biotechnology (SIGAB), reviewed the benefits of GE crops and Bt brinjal and 
supported its commercialization (Annexure IIIA, pp. 238-242).  The document sent 
by this large and powerful organization was badly printed, which became worse when 
photocopied for the MD, resulting in great strain while reading it.
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114. Another very badly reproduced document, from Xinhau's China Economic 
Information Service (Annexure IIIA, pp. 243-244), supports Bt brinjal, emphasizing 
that there is no evidence to say GM foods are unsafe. 

115. Dr TM Manjunath, former Director of Monsanto Research Centre, Bangalore, and 
currently an agricultural biotechnology consultant, made a detailed submission 
supporting an early release of Bt brinjal (Annexure IIIA, pp. 245-246).  Dr Manjunath 
clarified a common misconception, that while the Bt gene confers pest tolerance, Bt 
brinjal is not a variety by itself.  The introduction of the Bt gene does not mean creation 
of a new variety replacing an existing variety. It is ensured that transgenic brinjal 
varieties are substantially equivalent to their isogenics and so are safe. Bt brinjal is not 
imported (see the next Para).

116. Dr Manjunath has rightly expressed his unhappiness about the chicanery and 
unbecoming conduct of two great personalities, Shri HD Deve Gowda, the former 
Prime Minister and Professor UR Anantha Murthy, a popular literati of Karnataka, 
who have suddenly appeared on the dais in the middle of the public consultation 
meeting at Bangalore.  The MoEF had graciously accommodated them at his table out 
of respect, but they misused the opportunity by making political statements that they 
are against 'imported Bt brinjal' and gave a call for the protection of 'desi varieties', 
which they should have done from the gallery along with the others.

117. Dr K Vijayaraghavan, Regional Co-ordinator, College of Agriculture and Life 
Sciences, Cornell University, and Agricultural Biotechnology Support Project II and 
Vice-Chairman, Cornell-Sathguru Foundation for Development, Hyderabad, is 
involved in the development and delivery of Bt eggplant in India, Bangladesh and 
Philippines, with some scientific support from the US.  He made a submission 
assuring the MoEF on several issues (Annexure IIIA, pp. 246-248).  Dr Vijaraghavan 
appreciated the fact that Indian pubic research bodies can rise to scientific challenges 
if motivated and supported with encouragement, based on the fact that even though 
the Tamil Nadu Agricultural University, Coimbatore and the University of 
Agricultural Sciences, Dharwad, got the Bt brinjal Event two years later than Mahyco, 
they were ready at about the same time for commercial release. Dr Vijaraghavan 
assured that “Monsanto is no where there, either as royalty collector or stipulator of 
terms.  The public sector has full freedom to deliver the product to the farmers without 
any benefit sharing for the technology and without any contribution to the licensing of 
the technology”. This clearly states that the products of Mahyco and the two 
Agricultural Universities are on different footing and with technology costs the 
private sector products will be more expensive, a reason why the farmers would prefer 
the public sector OPVs. The MoEF merely mentioned Dr Vijayaraghavan's assurance 
on technology costs (MD11, Footnote No. 8, p. 7; Para 29).   

118. Dr Vijayaraghan highlighted the fact that the Governments of Bangladesh and 
Philippines, who have sound system of biosafety regulations, have accepted the 
dossier developed by the Indian partners of the Agricultural Biotechnology Support 
Project II, and did not require the in-country partners to duplicate the effort.  

119. Dr Lakshmi Neelakanthan, Bangalore, a statistician by training, was critical of the 
statistical analysis of the Bt brinjal dossier (Annexure IIIA, pp. 249-250).  She wrote 
that “The statistics of the report…..beginning from the design of experiments to 
analysis and interpretation of results is seriously flawed.” The scientists and product 
developers should be informed at the beginning what is expected of them and not 
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some expert jumping up at different points of time and trash the whole thing.  First, the 
statisticians should agree among themselves the analytical procedures applicable to 
biosecurity evaluation of GE crops.

120. Dr S Parasuraman, Director, Tata Institute of Social Sciences, Mumbai (Annexure 
IIIA, pp. 251-264) made a serious charge that the GEAC did answer the questions he 
raised as a member of the EC I, which was also noted by the MoEF (MD14, Footnote 
No. 9, p. 9).  Dr Parasuraman, a member of EC I on Bt brinjal, submitted a report 
raising 13 issues, which are concerns of a person with strong sociological outlook but 
not familiar with modern science. The EC I reviewed Dr Parasuraman's report and 
constituted a Sub-Committee to examine points 10 to 13, meaning that the first nine 
issues he raised were not considered relevant.  These four are mostly socio-economic 
issues and some question the existing international practices like using animals in 
biosafety evaluations but do not concern biosecurity per se. The Sub-Committee 
recommended a study on the lines suggested by Dr Parasuraman to be conducted by 
the Indian Council of Social Science Research with funding from the Government of 
India (“certainly not from Mahyco”) which is a good way of pushing Bt brinjal by five 
years or so.  The cause of Dr Parasuraman's antipathy to Bt brinjal is that this study was 
never commissioned. The GEAC may have had other reasons for not being 
enthusiastic about Dr Parasuraman's wish list, but the main reason could be that it does 
not concern biosecurity, which is the main function of the GEAC.  Most socio-
economic questions get better answers when the product is commercialized for some 
years, as with Bt cotton which we understand better now than five or six years ago.

121. Dr Parasuraman wanted the studies on Bt brinjal be done by independent agencies.  He 
has dismissed anything supported by Mahyco, even providing field data.  He distrusts 
even studies supported by USAID. The world over, the product developer and a 
combination of competent public sector institutions are involved in biosecurity 
evaluations.  No Government can think of 'an independent' institution with diverse 
and expensive facilities, that are already available in either in the public or the private 
sector. Data cannot be invalidated for the simple reason that they come from the 
product developers or with their support.  It is difficult to imagine a situation in India 
where a product developer trusts and hands over all information, including 
confidential business information, and material to a third party.  Who is and where is 
an independent assessor?  Are not Indian public sector institutions trustworthy?  The 
'holier than thou' attitude has caused many problems to GE technology the world over.

122. The following articles deal with socio-economic and related issues:  a) Kolady and 
Lesser (2005): Adoption of genetically modified egg plant in India—an Ex-Ante 
analysis.  The authors are from the Cornell University and not supported by Monsanto 
and Mahyco. Suspect?  b) Kolady and Lesser (2006): Who adopts what kind of 
technologies?  The case of Bt egg plant in India.  This is on economic feasibility of 
public-private partnership.  Not supported by Monsanto or Mahyco.  c) Kolady and 
Lesser (2008): Is genetically engineered technology good alternative to pesticide use:  
the case of GE egg plant in India.  Funded by USAID and ABSPII, but data came from 
Mahyco (unfortunately).  d) Krishna and Qaim (2007): Estimating the adoption of Bt 
egg plant in India:  Who benefits from public-private partnership? From a University 
in Stuttgart, supported by USAID. What is wrong with these studies?  

123. Earlier it was political dogma that disrupted science, later the economists and now the 
sociologists joined the demolition brigade. None of these can fully understand the 
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intricacies of a complex technology like genetic engineering, which even many 
biologists do not. 

124. Dr J Nagaraju, Centre for Excellence for Genetics, Centre for DNA Fingerprinting and 
Diagnostics, Hyderabad, supported the release of Bt brinjal and advised that ”once 
introduced to the cultivation scene, Bt brinjal should be monitored closely for 
transgene stability, transgene expression, seed purity, etc., so that the farmers are not 
taken for a ride.” (Annexure IIIA, pp. 267-268). 

125. The submission of the Tamil Nadu Science Forum (TNSF), Chennai, horror of 
horrors, is signed by its President Professor S Krishnaswamy, a Senior Professor, 
Head and Chairperson, School of Biotechnology, Madurai Karmaraj University, 
Madurai (Annexure IIIA, p. 271). The M-K University is deeply involved in 
developing some GE crops and when a person with such prejudiced attitude heads its 
biotechnology school, one wonders about the fate of the research and researchers in 
that institution. The TNSF demands a moratorium on Bt brinjal (the MoEF gladly 
obliged), for a) lack of knowledge of gene dynamics and protein interactions in the 
ecosystem, b) availability of alternate integrated pest management methods, c) steps 
to be taken to preserve biodiversity, d) tests carried out inadequate and not explored 
medium and long term effects, e) procedures are not transparent, f) conflict of interest, 
g) absence of measures to safeguard farmers and consumers and h) seed technology 
should be made available through the public sector. The TNSF has a lot to learn about 
GE technology and Bt brinjal. Those who know the processing Bt brinjal and 
associated issues, know that most of these objections do not hold water.  Questions for 
the President, TNSF, which he will not answer, are a) Is precautionary principle meant 
to ensure safety or to block GE products?  b) How do gene dynamics and protein 
interactions in the ecosystem affect biosafety and environmental safety on account of 
Bt brinjal? c) What good integrated pest management methods have done to the Indian 
agriculture so far? d) Do you know that the biodiversity in a brinjal field and wild 
biodiversity are entirely different issues and the latter is not affected by GE crops? e) 
How long should be studies on medium and long term effects?  f) What does 
transparent procedure mean?  g) Is the opposition against MNCs or Bt brinjal?  h) Are 
price, certification, quality regulations and who is offering the technology related to 
the functions of the GEAC?  and i) In the unlikely event of a GE crop (such as virus 
resistant okra) coming from the M-K University will you take care of all the points you 
have raised?  I know I am wasting my time.  Professor Krishnaswamy reminds me of a 
Professor of Psychoanalysis in the University of Vienna in the early 1900s who never 
believed in psychoanalysis. Alternatively, at the cost of science and the farmer, the 
TNSF is supporting the State's Chief Secretary, who conveyed to the MoEF that 
“Tamil Nadu is not in favour of commercialisation of Bt brinjal now” (MD8, p. 5).  

126. Dr M Mahadevappa, former Vice Chancellor, University of Agricultural Sciences, 
Dharwad, who had held several important positions in the ICAR system, submitted a 
note supporting Bt brinjal (Annexure IIIA, p. 272) with explanation on different 
issues.

127. The MoEF was selective in quoting scientists.  He cited Professor GK Veeresh, former 
Vice Chancellor, University of Agricultural Sciences, Bangalore, who opposed Bt 
brinjal (MD Foot note No. 5, p. 6) but did not mention Professor M Mahadevappa, 
former Vice Chancellor, University of Agricultural Sciences, Dharwad, who 
supported it.  
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128. Raw brinjal is rubbery and cannot be eaten like raw carrot or tomato.  Brinjal is 

roasted, cooked, oil smeared, coated with rice flour or chickpea flour and fried or deep 

fried, and any of these heat treatments denature Bt protein.  In some preparations 

tamarind is added and its acidity denatures the Bt protein, as also the garam masala 

ingredients.  Even if the Bt protein escapes all this ill treatment, it is denatured in 30 

seconds in the highly acidic environment of the human gut (see Para 97).  How much 

of a brinjal dish is eaten at a meal?  It is eaten along with rice or roti and forms only a 

small proportion (1/6?) of a meal.  And brinjal is not eaten every day.   If you take into 

account all this, the amount of brinjal consumed by any one is quite small.  In feeding 

studies it is raw or cooked brinjal and not the way we prepare and the quantities are 

much much higher than what we eat and no deleterious effects of Bt proteins were 

noticed in any of the studies on not Bt brinjal alone but also on Bt corn, Bt potato and Bt 

tomato. 

129. The secondary metabolites like alkaloids are defense and/or stress compounds, and 

during domestication varieties that contained very low quantities of these have been 

selected. During the hot and dry months or high pest infestation, these compounds are 

in higher quantities and so brinjals and some other vegetables are bitter in summer 

months. Reduced pest infestation (which Bt gene ensures) and normal irrigation 

render the risk from these compounds very low.  Besides, our body system is used to 

small quantities of them. 

130. The two issues in Paras 128 and 129 do not enter the minds of the people speaking of 

toxicity of Bt brinjal. The MoEF recorded that he had a discussion with both the 

Director General of the Indian Council of Medical Research (DG-ICMR) and the 

Drug Controller General of India (DCGI) (MD20, p. 12) and that “both have 

recommended that chronic toxicity and other associated tests should be carried out 

independently” (MD20, p. 12). The emphasis on 'independent' tests has become a 

catch word, used by almost every one, ignoring its import.  Dr K Satyanarayana, 

Scientist, ICMR, Dr S P Sahani Additional Director General, DCGI, and Dr B 

Sasikeran, Director, National Institute of Nutrition, Hyderabad, an ICMR institution, 
thwho have attended the 97  Meeting of the GEAC on October 14, 2009 which approved 

Bt brinjal, have obviously considered that the toxicity and nutrition related tests as 

satisfactory.  Dr Vasantha Muthuswamy, ICMR, was not present at the meeting but 

accepted the EC II Report and recommendation via e-mail.  Are the DG-ICMR and the 

DCGI, speaking without understanding the issues in Paras 128 and 129 and the details 

of biosecurity evaluation of Bt brinjal reviewed in EC II report?  They were not 

present at the GEAC meetings nor could have spent time reading the EC II report, 

while their own scientists, who were present at the meetings and/or had opportunity to 

study EC II report have no reservations.  I put my trust in the latter, not because they 

are in favour of Bt brinjal, but because theirs is an informed decision.  

131. The DG-ICMR and the DCGI seem to have drawn a parallel “with drugs where during 

the crucial clinical trials phase, independent testing is carried out on human beings 

instead of relying just on the data generated by the developer companies themselves” 

(Md20, p. 12).  The suggestion itself strange as the therapeutically active chemicals 
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are safe only at a particular dosage and concentration and toxic at higher levels and it is 

essential to determine these.  There were no indications of toxicity or allergenicity of 

Bt brinjal to warrant such a study.  Besides, there is no provision for human trials in our 

regulatory regime on GE crops and this cannot be insisted upon at the final stage.  Is 

there a situation in the world where food items are clinically tested on par with drugs?  

The DG-ICMR seems to have said that “in the face of contradictory evidence of the 

health effects he would advocate more caution and further tests.” (MD20, pp. 12, 13).  

Where is the contradictory evidence? It is only experimentally unsupported 

contradiction of evidence provided in the dossier. In India, the most of the top 

officials speak from the power of their position and not on the strength of knowledge. 

132. The position of different farmer unions and their factions is a cause of confusion.  The 

Consortium of Indian Farmers' Associations, New Delhi, submitted a note fully 

endorsing the commercial release of Bt brinjal based on the resolutions of a National 

Farmers Conclave held on December 2 and 3, 2009, in New Delhi (Annexure IV, pp. 

453-454).  The MoEF noted that “Shri Bhupinder Singh Mann and Shri Sharad Joshi 

have come out fully in support of Bt technology.” (MD21, p. 13).  In November 2006, 

the Bharat Kisan Union (BKU) of which Shri Bhupinder Singh Mann was the 

President, split with the election of Shri Balbir Singh Rajewal as the President of the 

Punjab Unit of BKU.  Both were Founder Members of the BKU, which split several 

times. The Shetkari Sanghatana is headed by Shri Sharad Joshi who strongly 

supported Bt cotton and facilitated its commercial release. The MoEF 

mentioned that the Karnataka Rajya Raitha Sangha is opposed to Bt brinjal; they were 

opposing Bt cotton too.

133. The fine tuning of Indian farmer politics is illustrated by two farmer unions with the 

closest possible names.  The 'Bharat Krishak Samaj', New Delhi', sent an unsigned 

submission (on a letter head) from Shri Ram Nivas Mirdha (President) and Shri Ajay 

Jakhar (Chairman) fully supporting Bt brinjal.  The other one, 'Bharatiya Krishak 

Samaj', New Delhi, with Dr Krishan Bir Chaudhary, as the President, sent the 

resolutions from its National Convention in December 2009, none of which on Bt 

brinjal, though the first resolution is generally against introduction of GE crops for 

various usually cited reasons.  Both were noted by the MoEF (MD21, Foot note No. 

13, p. 13).

134. Citing the examples of Meta-Helix Life Sciences, Bangalore and Avestagen, Pune, the 

MoEF stated that “science based companies launched by Indian entrepreneurs need 

to be encouraged and the regulatory process should not stymie such innovations”. 

But moratorium on Bt brinjal does just that.  He mentioned Mahyco too (without the 

rider of Monsanto control on Mahyco as in MD11, p. 6). In an investor friendly 

country like India, regulatory policies should create a level playing field for both 

domestic and foreign investors with out discrimination.

135. The MoEF has noted the public sector efforts, such as the Indian Institute of 

Horticultural Research (IIHR), Bangalore, and the Indian Institute of Vegetable 

Research (IIVR), Varanasi, which are developing two other but different Events of Bt 
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brinjal (MD22, p. 14).  The MoEF did not know about the IIHR's Bt brinjal till it was 

mentioned by one of IIHR's scientists at the Bangalore Consultation meeting on 

February 6, 2010.  A problem arises with his observation that “These public sector 

products need to be introduced first, if at all, going by the Bt cotton experience.” This 

constitutes discrimination against the private sector and is illegal.  The Bt brinjal 

of IIHR and IIVR are several years away and if private sector Bt brinjal events are put 

behind the public sector events, it would be a decade for the private sector products to 

be commercialized.  The idea of encouraging the public sector is laudable, but the 

contradiction is that the moratorium affects even products of the public sector which 

are ready for commercialization, the Bt brinjal OPVs from two public sector 

institutions, the TNAUC and UASD.

136. The 'sixer' that smashed the 'score board' came from Dr MS Swaminathan, who does 

not need any introduction.  In declaring a moratorium on Bt brinjal, the MoEF leaned 

heavily on Dr Swaminathan's support, which is evident from the highly laudatory 

introductory remarks (MD23, p. 14) and the fact that Dr Swaminathan's letter to the 

MoEF was reproduced twice, in MD (MD23, pp. 14-15) and also in Annexure IIIA 

(pp. 269-270).  Through this simplest of all letters received by the MoEF, Dr 

Swaminathan dealt the hardest blow against Bt brinjal.  The scientists are now on a 

'sticky wicket' as Dr Swaminathan's opinion sidelines every other view in places 

where it really matters.

Dr Swaminathan is a Patron of ISAAA, which is registered as a not for profit charity 

organization, but considered by the activists as an industry front, and so 

Dr Swaminathan is regarded with suspicion by the activists. 

'International 

Federation of Organic Agriculture Movements' (IFOAM) which is opposed to GE 

crops and categorically excludes GE from organic agriculture, in spite of the fact that 

a) the objective of Bt technology is to reduce chemical pesticide application, b) the 

'Food and Agriculture Organization' (FAO) considers the co-existence of biotech 

crops and organic farming feasible when appropriate precautions such as separation 

distances are taken, and c) now people even speak of 'organotransgenics', transgenics 

cultivated the organic way.

138. The MoEF wrote that he “had the benefit of extended conversations with Dr 

Swaminathan” (MD23, p.14).  These conversations might have influenced Dr 

Swaminathan's opinion expressed in his letter of February 4, 2010 to the MoEF and 

this letter was a God send to the MoEF as it is almost tailor made to suit the 

moratorium decision.  

137.

The technologists are 

wary of Dr Swaminathan as he is very closely associated with the 

 

139. Dr Swaminathan writes and speaks extensively in diverse media on a variety of 

subjects. If you seek on Google 'MS+Swaminathan+GM+crops+Organic+Farming' 

you would get about 3,40,000 links. Audience acceptance is the hall mark of his 

speeches and writings, which are drafted to suit each occasion, event and expected 

audience.  This may sometimes lead to mutually contradictory statements, often in the 

same article or lecture. 
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140. In 2004, as the Chairman of the 'Task Force on Application of Biotechnology in 

Agriculture' constituted by the Government of India, Dr Swaminathan went with the 

activists ignoring the scientists to declare that no GE technology would be applied to 

Basmathi rice and that no GE rice should be permitted for cultivation in centres of 

origin and diversity, a position strongly advocated by Gene Campaign (Dr 

Swaminathan was or still is the Chairman of Gene Campaign's Executive Board), 

though the MSSRF itself has been conducting open field trials of salinity tolerant 

transgenic rice, since December 2003.  

141. In 2005, Dr Swaminathan wrote that “Scientific progress is a continuum and 

progress will take place so long as the spirit of innovation and invention are not 

stifled…. Science values originality as a mark of greater achievement.  'What is now 

proved was once only imagined'.  This is very true of man landing on the moon or of 

the transfer of genes for seawater tolerance from mangrove trees into rice.  

Imagination and vision are the very heart of the scientific enterprise.  We must 

provide not only finished products but also the technologies that will enable a new 

generation of researchers to solve the food security challenges of tomorrow.” 

(Swaminathan, 2005). 

142. On September 9, 2005, at the 'International Dialogue on Agricultural and Rural 

Development in the 21st Century Era' in Beijing, Dr Swaminathan spoke on the 

paradigm shift from Green Revolution to Evergreen Revolution adding the dimension 

of ecological sustainability. He said that “Green Revolution should become an 

Evergreen Revolution leading to enhancement of productivity in perpetuity without 

the associated ecological or social harm.” This implied ecological or social harm 

from Green Revolution and sounded like he was apologetic about it. The anti-tech 

activists who were already up against both GE crops and Green Revolution 

technologies jubilantly picked up the thread and intensified their campaign to 

condemn Green Revolution, ignoring all the benefits that accrued from it.  In the same 

lecture, Dr Swaminathan also spoke of the benefits of MSSRF's salinity tolerant 

transgenic rice and drought tolerant transgenics with genes from the arid species 

Prosopis julifera, described as 'genetic shield' against drought.      

143. GENET (January 10, 2008) reported Dr Swaminathan's call to “harmonize organic 

farming with new genetics”.   He affirmed that “biotechnology has a crucial role to 

play in ensuring bio-diversity and making crops more resistant to external stresses. 

The main advantage of biotechnology and bio-diversity is that it makes available 

genes with different qualities.  We do not know which genes will be needed, so there is 

a need to preserve different varieties.” Oddly, we should preserve crop varieties not 

because of our knowledge about what useful genes they contain but because of our 

ignorance about them.  

144. Dr Swaminathan wrote in Asian Age ('GM: Food for Thought', August 26, 2009) that 

GM foods promise to feed the world.  He further stated that “with recombinant DNA 

technology, plants with the desired traits can be produced, very rapidly and with 

greater accuracy”; “One of the best-known examples of using non-plant genes to 
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transform crops is the use of Bt genes, in cotton and many other crops. Bt, or Bacillus 

thuringiensis, is a naturally occurring bacterium that produces crystal proteins that 

are lethal only to insect larvae”; “Growing GM foods such as Bt brinjal helps 

reduce the application of pesticides substantially, as 80 per cent of brinjal crop are 

infested with pests”; “Environmental activists, religious organisations, non-

governmental organisations, have all raised concerns about GM food and there is 

no scientific evidence to prove any of these concerns as real, since 

commercialisation of transgenic crops over the past 10 years, in the world”; “So, 

while there can be ambiguity while conducting the research, or during trials, once 

they get regulatory approval, it simply means that they have been subjected to 

stringent scrutiny and are safe for commercial release”;  “The world population has 

crossed six billion and is predicted to double in the next 50 years.  Ensuring adequate 

food supply for this booming population is a major challenge in the years to come.  

GM foods promise to meet this need in a number of ways…GM foods have the 

potential to solve many of the world's hunger and malnutrition problems, and to 

help protect and preserve the environment by increasing yield and reducing the 

reliance upon chemical pesticides.”

nd
145. On September 10, 2009, at the '2  World Seed Conference' in Rome, Dr Swaminathan 

spoke on plant breeding for an Evergreen Revolution, Organic Agriculture and Green 

Agriculture, much on the same lines as in the Beijing lecture on September 9, 2005.  

He pointed out that the IFOAM excludes GE from Organic Agriculture, but spoke on 

the benefits of salinity and drought tolerant transgenic rice as on the earlier occasion, 

adding the transgenic rice with ferritin genes from a mangrove species to enhance iron 

content. He had highlighted the benefits of Bt cotton and mentioned the National 

Biotechnology Authority Bill as well. 

146. On February 20, 2010, Forbes India reported that Dr Swaminathan said that “there is 

no urgency for Bt brinjal” and that 

148. On March 2, 2010 (Business Standard) Dr Swaminathan said that “If you've gone to 

the market to buy baingan (brinjal), you would have seen the round baingans, the long 

baingans, the green baingans, the purple baingans…We don't want them to be wiped 

out” and asked Kalpana Jain, the reporter “Do you know India is the birth place of 

brinjal?”

149. DNA and Checkbiotech (March 25, 2010) reported that Dr MS Swaminathan “throws 

his weight behind Bt brinjal.” He is reported to have stated in Bangalore that “Bt 

Brinjal is pest resistant. It should be tested as and when released. Research has to be 

conducted, and be prepared for the series,” and at the same stretch “underlined the 

need for encouraging organic farming”. 

 “Tests have largely been done by the company. 

There has been no independent verification”.  He also seems to have said that the 

“Farmer is ultimate judge of the value of a crop. Until you raise it commercially, you 

won't know. Farmers will like Bt Brinjal, if it's going to reduce his cost. But today it's 

not that risk which has come up. It's consumption risk that has become more important 

than cultivation risk.”
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150. Most of what Dr Swaminathan said or wrote prior to and after his letter of February 4, 

2010 to the MoEF, does not quite tally with content of the letter.  Still it may be argued 

that they relate to different aspects and contexts.  Ordinary mortals do not understand 

this 'shifting sand' of statements and even the anti-tech activists are alternatively 

exhilarated or exasperated depending upon what they read or hear.

151. The MoEF highlighted three points from the conversations he had with Dr 

Swaminathan and/or from his letter of February 4, 2010 (MD23, p. 14) which have 

already been addressed in this document in the Paras indicated: a) Chronic toxicity, 

since brinjal is an element of such frequent consumption (Paras 66, 128 to131), b) 

independent tests that command credibility and not depend only on data provided by 

the developers themselves (Paras17 and 18), and c) the need to have an independent 

regulatory system that will be in a position to study all aspects of GM technology in 

agriculture and arrive at a meaningful conclusion (Para 58).  The MoEF further stated 

that “Dr Swaminathan has also agreed with the view that brinjal itself contains 

natural toxins, we have to be extra-careful on Bt technology” (Para 16).  This issue 

was raised by Gene Campaign also in connection with the transgenic potato developed 

by the Jawaharlal Nehru University and looks that Dr Swaminathan was influenced by 

Gene Campaign on this issue.  Repeated by different activists these issues are not of 

that serious a concern as to warrant a moratorium, as explained in the respective Paras 

cited. There is no evidence of Bt proteins being toxic to human beings and no evidence 

of GE throwing up higher levels of existing toxins or new toxins in any crop.

152. Like most of us, even Dr Swaminathan is nostalgic about his postgraduate thesis 

which was on the cytotaxonomy of brinjal and non-tuber bearing Solanum species 

(Swaminathan, 1949) in which he has studied “our rich genetic wealth in this 

wonderful crop” (MD23, p. 16).  We have no idea how many brinjal varieties he could 

study for their cytology, taxonomy and genetics in one year, but people who pursued 

this line of research even 20 years later did not study the much genetic wealth of the 

taxa they were handling. Dr Swaminathan is concerned about “the long term impact of 

numerous local strains being replaced with one or two varieties with Cry 1Ac gene 

from Monsanto” (MD23, p. 15).  This issue is addressed in Para 34. 

153. The activists also say that the rich genetic diversity in brinjal will be destroyed with the 

introduction of Bt brinjal.  The Bt brinjal transgenics developed by Mahyco (seven 

hybrids), TNAUC (four OPVs) and UASD (six OPVs) include isogenics with various 

combinations characteristics such as size, shape, colour and variegation, and 

consumer preferred traits.  Bt technology actually preserves these traits.  

154. The photograph on p. 11 (MD Annexure I) purportedly showing the genetic diversity 

of brinjal in India is impressive but within a combination of size, shape and colour, a 

lot of variation could be found within a single crop field, because these are OPVs with 

a high degree of heterogeneity and no one would tell us where and how they were 

developed. A small group of fruits can be projected as a different variety. No 

distinction is being made between gene based (genotypic) variation and phenotypic 

variation which is the result of an interaction between the genotype and the 
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environment, meaning that the same genotype may behave differently in different 

environments caused by a variation in cultivation practices. No one says what 

beneficial or special characteristics are found in these thousands of so called varieties 

that need to be protected, at the expense of farmer and consumer benefits from Bt 

brinjal. This kind of romanticization and emotionalization commonly occurs with 

reference to several others crops too.  

155. Dr Swaminathan suggested that the National Bureau of Plant Genetic Resources 

(NBPGR), along with Dr Anil Gupta of the Indian Institute of Management, 

Ahmedabad, should “collect, catalogue and conserve the existing genetic variability 

in brinjal.  Such a collection should be carefully preserved, before we permit the 

extinction of the gifts of thousands of years of natural evolution and human selection.” 

(MD23, p. 15).  Even granting that this is needed, this would take a long time to 

complete the work to the satisfaction of activist groups, will involve heavy public 

funding, and will put on hold all the research and development on Bt brinjal and incur 

further financial and time costs escalating cultivation costs. 

156. The National Gene Bank at the NBPGR has 2,782 Landraces, 530 wild and weedy 

types and 1,038 others, a total of 4,350 accessions (not varieties) of brinjal in India 

(Sharma et al., 2010), which includes a large number from the 134 diversity rich 

districts, which should be considered a satisfactory situation.  At every agricultural 

meeting or mela, organic farmers and conservation fans exhibit large number crop 

varieties, including those of brinjal, as examples of rich genetic diversity.  At the 

MoEF's consultation meetings baskets of brinjals were thrown on the ground to 

display rolling genetic diversity.  What happened to all this hard work?  Thrown away 

at the end of the show wasting material which is claimed to be valuable to the country 

by the organizers and participants of these meetings?  

157. If the brinjal conservation work suggested Dr Swaminathan in his letter to the MoEF is 

so important, what the country's agriculturists, organic farmers and environmentalists 

have been doing during the past half a century?  Dr Swaminathan frequently speaks of 

in situ conservation in farm field banks, ex situ conservation in community gene banks 

and cultivation from community seed banks.  Since most of this is projected as grass 

root level work it should be done by the thousands of environment and organic 

farming groups, which receive lots of funds from both Indian and foreign sources, 

without involving governmental machinery or funds. Organizations such as 

Greenpeace, Gene Campaign, Sunray Harvesters, Anthara, Swami Vivekananda 

youth Movement, Kheti Virasat Mission, Centre for Sustainable Agriculture, Deccan 

Development Society, Navadanya, MSSRF, and several such others should make 

collections of brinjal and other crop varieties they consider valuable and send them to 

the NBPGR for evaluation and ex situ conservation. When hundreds of these 

organizations are involved simultaneously, the work can be completed in a few years 

and Bt brinjal cannot harm brinjal diversity or the environment in that short period of 

cultivation. 

158. What should be remembered is that even with cryopreservation, which is many times 
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better than other methods of ex situ conservation, the viability of the seed or 

propagules is limited and after a time these seed banks become seed musea.  With 

modern molecular biological techniques genes from even unviable seed or other 

material can be isolated and used and hence the NBPGR should focus more on DNA 

banks than seed banks. In in situ conservation, evolution continues and so the varietal 

characteristics may change with time and is impracticable when a large number of 

CVs are involved. 

159. While activists are so concerned about the ill effects of GE crops, and want us to 

believe that organic produce is safer and more nutritious than crops produced by other 

cultivation methods, they should be fair and install a process to check for bacterial or 

viral contamination and nutritive value of the organic produce before marketing and 

assure the consumer of their quality by labeling it.  This is necessary in the face of 

several recent reports from abroad that organic produce does often contain human 

pathogens and mycotoxins and its nutritive value is not that high as projected.  

160. Dr Swaminathan suggested that the National Institute of Nutrition (NIN), Hyderabad 

and the Central Food Technological Research Institute (CFTRI), Mysore, should 

undertake a “careful study of the chronic effects of Bt brinjal on human health.” 

(MD23, p.15).  He brought in an odd comparison of studies carried out on the impact 

of tobacco smoking on the incidence of lung cancer in human beings, and many have 

no clue of its relevance to the Bt brinjal situation, because all parts of the tobacco plant 

are toxic while brinjal fruits are not.  

161. As already indicated (Paras 128, 129), the Director of the NIN (DNIN) and Scientists 

from the ICMR have examined the chronic toxicity data from Bt brinjal and found 

them adequate and so there is no point in going to them again.  The DNIN, wrote that 

“the most robust evidence of safety is a history of safe human use” (Sesikeran, 2010).  

Bt potato, tomato and corn have been consumed by people in North America and 

elsewhere for 14 years without any adverse effects.   

162. Acute toxicity test is the administration of a single dose of the purified protein in 

quantities many times more than what a human or animal is likely to consume and 

observe the test animals for 14 days.  Bt brinjal has passed this test.  

163. Dr  Swaminathan and others are more concerned about chronic toxicity which is done 

by feeding the test animals (rats in this case) with Bt brinjal every day for 90 days in 

order to assess the long term effects of the protein.  During and at the end of the period 

the test animals are studied for their growth, sickness, activity, blood parameters and 

all biochemical indicators and compared with animals fed with non-Bt normal brinjal.  

The results of chronic toxicity tests did not show any adverse effects of Bt brinjal to 

warrant any further testing.  The DNIN, noted that 90 days is stipulated, based on 

numerous extensive studies, on account of short life span of rats (two to three years) 

and “this is equivalent to feeding humans from six months to about 25 years of age” 

and that “no additional information can be obtained even if they are fed beyond this 

period” (Sesikeran, 2010).  Tests of longer duration may be needed to assess 
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reproductive toxicity and possibility of occurrence of cancer, if warranted by the 90 

day study, which did not happen with Bt brinjal.   The DNIN, further noted that “there 

are no protocols to look for harmful effects, which are based on paranoid perceptions 

rather than science based reasons of evidence” (p. 74).  It is also necessary to 

distinguish between 'feeding tests' and 'toxicological tests'.  It is ridiculous if some one 

wants that the chronic toxicity tests should be conducted with Bt brinjal on humans, 

which some may want to be conducted for 24 years and six months.

164. The website of the CFTRI indicates that they do toxicological work but on food 

contaminants and toxicants such as mycotoxins, aflatoxins, pesticide residues, trace 

metals and toxins that may arise during food processing.  While the CFTRI may 

oblige a request from Dr Swaminathan, to do chronic toxicity tests on GE foods, by the 

time they are operational in the area it would be some five years. 

165. On a request from the Petitioners of a batch of Writ Petitions, the bench of the Supreme 

Court of India (SCI) asked the Union Ministry of Environment and Forests to invite Dr 

Pushpa Bhargava (as the petitioners' nominee) and Dr Swaminathan (as the 

Government's nominee) for all GEAC meetings at which fresh approvals were to be 

considered, as special invitees.   However, the GEAC invited them to all its meetings, 

from that time.  

166. Probably for the reason that attending the GEAC meetings might conflict with his 

position as a Member of the Rajya Sabha or he did not have time for them, Dr 

Swaminathan did not attend any of the GEAC meetings while Dr Bhargava attended 

all of them, with easily discernible consequences. Dr Swaminathan's absence from the 

GEAC meetings was taken to mean that he has complete faith in the system and that he 

did not see any need for his physical presence to oversee or direct any discussion or 

decision.Had he attended the GEAC meetings, Dr Swaminathan would have had the 

complete picture of the developments on Bt brinjal as presented to the GEAC, 

including the EC II report, which was the basis for the GEAC's approval of Bt brinjal.  

Nevertheless, he must have received the agenda and the Minutes of all the meetings, a 

massive record, which no one can expect a busy person like Dr Swaminathan to read 

wholly, but only depend upon briefings and conversations with the MoEF and others.  

What was more readily available to him and easily read was the much repeated anti-

tech tirade against the EC II report and the GEAC, widely publicized by the media, 

who do not normally allow facts to interfere with a good story.  

167. For having been in the driver's seat of Indian agriculture for over half a century, Dr 

Swaminathan is expected to tender a rational, constructive and progressive advice but 

he chose to throw a whimsical spanner into the works.  His advice in the letter to the 

MoEF would have been much more meaningful and useful had he written it to the 

GEAC and at the time of approval of open field trials of Bt brinjal several years earlier.  

Certainly this is not the way we should mange and govern science and what happened 

with Bt brinjal turned the clock back by a decade in our operational procedures. 

168. The MoEF refers to a batch of Writ Petitions filed in the Supreme Court of India (SCI) 
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in 2005 against GE crops (MD24, p. 15). The activists chose petitioning the SCI as a 

means to delay things, since they know that court cases usually drag on, and not 

because they hope that the SCI would impose a ban on all R & D of GE crops, since 

similar petitions against GE crops filed earlier by Dr Pushpa Bhargava and the Gene 

Campaign were dismissed by the SCI (Para 51). The Bench of the SCI was reported to 

have said that it (SCI) was “not an expert body to determine the issue… the GM crops 

field trials had become an emotional issue in India….but it is true that courts are being 

used by pressure groups through PILs.” (Times of India, February 13, 2008).  Had the 

Government handled the present SCI cases deftl and promptly, these petitions would 

have been disposed of by the SCI long ago, as there is no scientific basis for the 

allegations made.  

169. Notwithstanding the pendency of the petitions, the SCI did permit the GEAC to go 

ahead with certain approvals.  Even on May 12, 2010, at the 100th meeting, the GEAC 

approved at least 17 proposals, to initiate as well as continue test trials on a variety of 

transgenic crops, including corn, tomato, rice and papaya.

170. The SCI has not yet invoked the Precautionary Principle (PP) with reference to GE 

crops and no one has yet proved that there has been environmental damage from any of 

the GE crops in cultivation or that there is scientific evidence that such a thing would 

happen, except in the imagination of the activists.  GE crop products and residues are 

consumable and biodegradable, and are not pollutants in the same sense as the 

industrial and other pollutants are. Yet the MoEF seeks to take support from an SCI 

judgment related to an environmental issue of 1999 between the Andhra Pradesh 

Pollution Control Board and one Shri MV Nayudu.  He has italicized a selected part of 

the SCI order that relates to PP (MD22, p. 16) and this is extremely distressing as we 

cannot comprehend why and how the MoEF could mix up the two issues.  

171. The PP is not a new idea.  There is Chinese adage that says 'when in doubt do nothing'.  

The PP was originally proposed in the 'Rio Declaration on Environment and 

Development' of the Earth Summit, 1992, in the context of protecting the environment 

from adverse industrial and developmental activities, and at a time when no GE crop 

was in cultivation. Over the time, PP is made an overriding regulatory provision 

applicable to GE organisms when they are approved for cultivation or their products 

are placed on the market, particularly in Europe. The PP is good in intent but has now 

become a contentious and largely political instrument, much because of its repeated, 

rigorous and unwarranted invocation by the regulatory authority in several countries, 

to defer decisions on approval of GE crops, mostly under pressure from the anti-tech 

lobbies or under an alarmist and paranoid mind set against certain technologies and/or 

their source. The consequences of the application PP have ramified into affecting 

international trade and national policy on GE technology, in several developing 

countries. The PP is now a very potent weapon of the anti-tech lobbies, invoked to 

pressurize the regulatory authorities into delaying the release of GE organisms for 

commercialization, if not ban them outright, just as has happened with Bt brinjal. 

172. The MoEF wrote that “I am also persuaded that the studies being demanded by 
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responsible civil society groups before release of Bt brinjal should be conducted as a 

measure of our sensitivity to public opinion” (MD25, p. 16) and that “it is incumbent 

upon us as an accountable and transparent administration to respond to these 

concerns in a serious manner.” 'Civil Society Organization' or 'Civil Service 

Organization' (CSOs) is a new label for NGOs, since the time a whack said a couple of 

years ago that 'NGO' means 'No Good Organization'.   

173. Development and regulatory evaluation of GE organisms are matters for biological 

and cognate sciences and people with no background or understanding of these 

sciences and the crops in question have no constructive role to play in this process and 

the MoEF's observations on responding to the CSOs who claim to represent the public 

are a political ploy to suit his moratorium decision.  You do not dance to unscientific 

public opinion, but educate the public so that they are not influenced by vested interest 

that opposes technology. Indian biologists stand high in the world biological 

community and the politicians should not humiliate them to appease scientific 

illiterates who pretend to teach biology to biologists.  

174. Annexure IV (pp. 415-532) of the MD contains “a representative sample” of 

submissions from a “large number of e-mails from research institutions, NGOs and 

concerned individuals”. In these submissions there is more against Bt cotton than on 

Bt brinjal.  Out of the 15 submissions here, only two are in support of Bt brinjal and the 

rest opposed it and this hardly constitutes a 'representative sample'.  A summary of 

Annexure IV is in Part B of this document.

175. Five problematic issues related to the release of Bt brinjal were cited by the MoEF 

(MD25, p. 16): “a) things that are problematic with the protocols of the studies 

already conducted, b) things that are problematic with the analysis of the data 

submitted, c) things that are problematic with the interpretation of the results, d) 

things that are problematic with the reporting by Mahyco, and e) things that are 

problematic with the procedures adopted,” which were actually taken from the 

submission of Ms Kavitha Kuruganti, Kheti Virasat Mission (Annexure IV, pp. 505-

509), without mention.

176. Ms Kavitha Kuruganti made a fantastic, well structured and elaborate submission 

(Annexure IV, pp. 475-513), that puts together all arguments against Bt brinjal from 

the Indian and Foreign 'scientists and other experts' who oppose it, more particularly 

Professor Seralini and Dr Pushpa Bhargava .  It is to her credit that with PG degree in 

communications she assumes a position to teach agricultural biotechnology and 

associated sciences as well as the science of biosecurity evaluation to those who are 

deeply involved in these areas for decades, charging them to be incorrect and corrupt 

all the time.   All the points raised by Ms Kavitha have been answered time and again 

by the EC II or the GEAC or by others.  

177. In response to an article entitled 'Bt cotton and the myth of enhanced yield' by Ms 

Kavitha Kuruganti in Economic and Political Weekly (May 30, 2009) where she asks 

whether Bt cotton has ever contributed to increase in yield in any country, be it the 
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United States, China or India, Dr RV Ramana Murthy wrote that “a careful reading of 

the article finds serious flaws in her analysis and a superfluous reading of the data” 

(Economic and Political Weekly, August 15, 2009). 

178. Ms Kavitha Kuruganti has to realize that support to Indian farmers is not necessarily 

an exclusive promotion of organic farming, support to organic farming does not 

necessarily mean opposition to modern technology and that agricultural practices 

removed from modern science spell disaster to the country's future.

179. Ms Aruna Rodrigues, Sunray Harvesters, is the chief petitioner in the SCI seeking a 

ban on all GE crops in India.  Her submission to the MoEF (Annexure IV, pp. 425-443) 

was sent on February 1, 2010, two months after the last date (December 31, 2009) 

stipulated by the MoEf for such submissions, yet accepted.  One does not expect her to 

write anything different from what is contained in her petitions to the SCI and 

accordingly her submission to the to the MoEF is essentially a compilation of all 

opinions provided by very popular anti-tech scientists such as Drs. Mae Wan Ho, 

Arnold Pusztai, Doug Gurian-Sherman, Jack Heinemann, David Schubert, Gilles-

Eric Seralini and of course Dr Pushpa Bhargava and sounds very similar to the 

submission of Ms Kavitha Kuruganti.  Ms Aruna Rodrigues is more focused on Bt 

brinjal and EC II report than most other activists who made submissions to the MoEF.  

Ms Aruna Rodrigues states that “it is no longer valid to simply choose researchers 

from Universities and call them independent…The FBAE is a case in point…A 

distinctly industry-linked foundation… the GEAC has relied in the past on CK Rao its 

Founder, to support their scientifically inaccurate claims regarding Bt brinjal with 

regard to gene flow, contamination and India's importance as a centre of origin and 

immense diversity of brinjal (SC January 2007)…Its excerpt is similarly inaccurate.”   

She means that the Indian Universities and Indian Scientists who support the 

technology are not independent. Ms Aruna Rodrigues has heavily relied upon 

scientists from foreign Universities who oppose technology and wants us to consider 

them as independent even though many of them write on being commissioned to do a 

job.  'Its excerpt' mentioned above refers to a letter from the FBAE to the MoEF dated 

December 31, 2009, which Ms Aruna Rodrigues did not find on the MoEF's website, 

yet she had access to it.  The FBAE is happy to be recognized, though for wrong 

reasons.

180. Ms Sreedevi Lakshmikutty, Mumbai, lived, studied and worked with small farmers 

and on local food issues in the State of Kentucky (USA), describes herself as a social 

scientist. In her submission to the MoEF (Annexure IV, pp. 416-424) she made 

elaborate efforts to trash EC II report.  She is distressed about “corporate control over 

agriculture and corporate hegemony in food retailing” and so many other ills in the 

US, which is the reason for her opposing Bt brinjal in India.  She is afraid that the “Bt 

cotton decision in India and imminent Bt brinjal decision will only succeed in taking 

us to that devastating reality of US farmers and her population”.  She objects to the 

“reductionist and one-dimensional approach in accepting GMOs without taking into 

account social, economic, ecological and cultural aspects.” Another concern is 
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“GEAC decision-making and conflict of interest, lack of transparency and disregard 

for independent opinion and total disregard for the voice of the Supreme Court 

appointee.”

181. The submission from Dr Sagari Ramdas, a veterinarian, from Anthara, an 

organization for women veterinary scientists (Annexure IV, pp. 444-448), is about Bt 

protein in Bt cotton being unsafe to grazing animals and by extension the Bt protein in 

Bt brinjal is also unsafe, not only to animals but humans too.  A paper by Then (2009, 

print version 2010) seems to be a major basis of Dr Sagari Ramdas's argument, which 

warns of “extrinsic factors and synergism can impact the efficacy and selectivity of Bt 

toxins”.  However, Then's article is more focused on Cry 1Ab and Cry 3Bb and not on 

Cry 1 Ac and ignores the benefits derived from the cultivation of Bt crops for some 14 

years.  Dr Sagari Ramdas wrote that “every Institute that claimed the safety of the Bt 

cotton plant absolved themselves of any responsibility towards conducting stringent 

and rigorous scientific research to examine the field realities” and demands that the 

“official cover-up and fraud must be investigated”.   It looks that every one who 

speaks in favour of GE technology must be investigated.

182. The Centre for Social Medicine and Community Health, School of Social Sciences, 

Jawaharlal Nehru University, New Delhi, conducted a Colloquium on Bt brinjal on 

January 27, 2010, and sent a two-page resolution of the meeting to the MoEF 

(Annexure IV, pp. 449-450, 514, and 523-525; this communication was inadvertently 

split up and placed at three separate locations in the Annexure IV).  The bottom line is 

that till such time the concerns raised in the resolution (which are all the same as 

elsewhere) a moratorium is called on all transgenic crops.  There was a Press Release 

of the resolution on February 5, 2010, which also refers to the Cartagena Protocol 

claiming that it prohibits the introduction of GE crops in centres of origin, which is not 

a correct position.  Perplexed by the stand taken by an important School of an elite 

University (India Today of May 31, 2010 rated JNU as the second best in the country) 

ignoring the vast body of information on the subject, I sent an e-mail on February 5, 

2010 to Professor Mohan Rao, who signed the letter to the MoEF, attaching a bulk of 

material on Bt brinjal and its biosecurity evaluation (two of these documents are in 

Annexure IIIA, pp. 118-228).  He replied in an e-mail on February 8, 2010, saying that 

the reference to the Cartagena Protocol was made by Dr Phushpa Bhargava and Dr 

Suman Sahai and I better contact them, which I know is pointless.  In another e-mail 

Dr Mohan Rao wrote that Professor Deepak Pental, Vice Chancellor of Delhi 

University and Dr KS Bansal, Scientist, IARI, who were present at the meeting 'did 

not convince the House unfortunately'. He further noted in the e-mail that “My own 

view is that we must concentrate on agrarian crisis, the severe fall in food 

consumption (did he mean production?), the break-up of public distribution systems, 

and support both feeding programmes and employment programmes. In short larger 

issues: We do not need Bt brinjal. Bt brinjal is a singular lesson in political economy 

that I hope our young scientists and public health workers will learn”.  My long 

response to these observations which are not related to the science and regulation of Bt 

brinjal, was unanswered.  Surely, there is a gap of perception and communication.  I 
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gather that both Drs Pental and Bansal expressed their reservation on finding their 

names associated with an anti-GE resolution, while they both are actively developing 

GE crops. 

183. A letter from Mr Michael Meacher, Member of UK's Parliament, cautions the MoEF 

that GM technology is “unpredictable and imprecise” (Appendix IV, pp. 453-454).  

Mr Meacher, who claims to have lost his position on the UK's Cabinet for his 

opposition to GM technology, warns us that “if India approves Bt brinjal, the take over 

of farming in your country and other countries by seed giants like Monsanto would be 

near complete”. And further, “Bt brinjal would open floodgates to many other GM 

crops….it seems very unwise that pests across over millions of acres should be sought 

to be controlled with Bt-gene monocultures. Unless long term and comprehensive 

assessment is taken up, and that too vis-à-vis alternatives are available, and unless 

liability, redress and remediation regimes are put into place along with labeling 

systems to enforce informed choices, I urge you not to allow the Bt brinjal to be tested 

on Indian people.” This is a diplomatic way of saying no GE crops for ever, so that the 

Europeans get their organic food imports the way they want and export when ready the 

European GE technology that is being widely developed (see Paras 60 to 63). 

184. Dr Ambumani Romadoss, Member of Rajya Sabha, addressed the Prime Minister on 

October 19, 2009, pleading for at least a ten year moratorium on all GE crops 

(Annexure IV (pp. 455-457).  This letter contains the same concerns raised by him 

earlier (see Para 83).  

185. In her submission, Ms Dilnavaz S. Variava, a management consultant, with 

experience in the areas of environment and Organic Farming, voiced the same 

opinions as others who support Organic Farming and oppose Bt brinjal (Annexure IV, 

pp. 458-463). 

186. Porfessor Aldas Janaiah, a Member of the Board of Management, Acharya NG Ranga 

Agricultural University, Hyderabad, and Head of a School of Agribusiness 

Management, made a submission that is surprisingly out of tune with known science 

and which reflects the usual anti-tech activist misconceptions (Annexure IV, pp. 465-

470).  One can easily convince a common man if he raises the same questions as 

Professor Janaiah, but when they come from an agricultural expert, both we and the 

cause are lost.  

187. Ms Sridevi Seetharam, Swami Vivekananda Youth Movement, Saragur, Karnataka, 

submitted a reprint of her comment, entitled 'Should Bt brinjal controversy concern 

health care professionals and bioethicists?' published in the Indian Journal of Medical 

Ethics (January-March 2010) (Annexure IV, pp. 471-474).  After the usual objections 

on Bt brinjal, about the validity of the technology, appropriateness of GEAC's 

handling of the issues, inadequate information on the product's safety, and others, she 

poses a fundamental question 'do humans have a right to dominate the land and make 

expendable those creatures that they deem undesirable?' Do you hear all pathogens, 

pests, house flies, mosquitoes, cockroaches, rats and bandicoots cheering in chorus?  
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When you have no scientific bent of mind, sociology, politics, philosophy and ethics 

come in very handy.  The most fundamental ethic is 'do no harm' and scientists are 

reasonably satisfied about this and it is the others, medical profession included, who 

misuse science for their own benefits.

188. Dr Vandana Shiva, Navadanya, New Delhi, made a forceful submission (Annexure 

IV, pp. 515-522) whose thrust is seed, food and knowledge sovereignty.  Her 

objections to Bt brinjal and support for Organic Farming are much the same as for Bt 

cotton and GE crops expressed routinely by her.

189. Twenty four Citizens, from diverse occupations outside agricultural biotechnology, 

who know the levers of power, aimed high and sent a letter to Ms Sonia Gandhi, 

requesting her to impose a moratorium on Bt brinjal (Annexure IV, pp. 526-529).  The 

signatories include Mahesh Bhat, UR Anantha Murthy, Teesta Setalvad, G 

Ramanjeneyulu, and Prashant Bhushan, as well as Vandana Shiva, Sagari Ramdas, 

Kavitha Kuruganti and Aruna Rodrigues, who also made individual submissions.   

This citizen's document refers to the letter of February 2009 from Dr Ambumani 

Ramadoss to the Prime Minister requesting to prevent commercial release of Bt brinjal 

and the reply to it sent in July 2009 by Shri Prithviraj Chauhan, who was then a 

Minister in the PMO.  This issue is discussed in Para 83.  The 24 signatories of this 

letter charged the DBT, RCGM, EC II and the GEAC with blatant conflict of interest, 

fraudulent approvals and misleading the Government and requested Ms Gandhi “to 

call a moratorium on all field testing of GM crops and Bt brinjal and an independent 

nation wide review of Bt cotton…and a fundamental reassessment of agriculture 

policy.”

190. The submissions from the Consortium of Indian Farmers Associations, New Delhi 
(Annexure IV, pp. 453-454), Bharat Krishak Samaj, New Delhi (Annexure IV, p. 464) 
and Bharatiya Krishak Samaj, New Delhi (Annexure IV, pp. 530-532) were discussed 
in Paras 132 and 133.

191. In a preamble given (MD26, p. 16) for the declaration of moratorium on the 
commercial release of Bt brinjal (p. 17), the MoEF listed seven reasons for his 
decision. 

192. a) ”Based on all the information presented in the preceding paragraphs” (MD26, p. 
16): the information the text of the document and that in the Annuxures is discussed in 
detail in the present document and the length of this analysis itself shows how far 
removed the information provided by the MoEF is from ground realities. 

193. b) ”When there is no clear consensus within the scientific community itself” (MD26, p. 
16): there is clear consensus among over 200 scientific and technical personnel from 
over a dozen public and private sector institutions who were involved in biosecurity 
evaluation of Bt brinjal.  They are the ones with an appropriate expertise and hands on 
experience to judge the out come of different protocols applied and their decision to 
commercialize Bt brinjal should be respected, as the others are proffering only an 
opinion, for various reasons. 
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194. c) ”When there is so much opposition from the state governments” (MD26, p. 16):  the 
MoEF's version on this issue is not entirely correct as discussed in Paras 11 to 14.

195. d) ”When responsible civil society organizations and eminent scientists have raised 
many serious questions that have not been answered satisfactorily” (MD26, p. 16): 
There is no issue which is not controversial. Is there unanimity among the scientists, 
Ministers, Government departments and CSOs, on any issue, as for example nuclear 
energy and climate change?  Unfortunately, many scientists, even some biologists, not 
to speak of those in other areas of science, have misconceptions of biotechnology.

196. e) ”When the public sentiment is negative” (MD26, p. 16): this is because CSOs have 
very successfully politicized a process that is meant to be based on science and 
conducted a relentless campaign supported by the media, in a climate of silence from 
the scientists, product developers and Governmental agencies, which have not 
considered public education as important. The Bt brinjal issue highlights the need for 
educating both the public and policy makers, including the MoEF, about the use of GE 
in agriculture so that they could arrive at informed and science-based decisions.  

197. f) ”Bt brinjal will be the very first genetically modified vegetable to be introduced 
anywhere in the world” (MD26, p. 16): this not true as several countries have 
permitted GE potato (Australia, Canada, Japan, Mexico, New Zealand, Philippines, 
Russian Federation, South Korea, US), squash (Canada), sweet pepper (China), and 
tomato (Canada, China, Japan, Mexico, US) for planting (Canada, China, US), and 
food and/or feed (all of them). 

198. g) ”When there is no over-riding urgency to introduce it here” (MD26, p. 16):  helping 
the farmer to reduce his cultivation costs, enhancing marketable yield, reduce the 
application and consequences of chemical pesticides and helping the consumer in 
getting a healthy vegetable, none of which have been achieved even marginally in the 
preceding decades, are sufficiently urgent considerations. 

199. The MoEF had not seriously looked into the causes of anti-GE activism.  If some one 
or some organization is spending own time and money opposing GE technology out of 
conviction and in the interest of the country, it is certainly a very laudable effort in 
public service. But anti-GE activism is a means of livelihood and not a calling for 
most of the activists and their groups. If we consider who is affected by large scale 
deployment of GE technology, the sources of support for activism would be clear.  The 
internationally powerful pesticide industry, conventional seed industry and organic 
lobby are largely affected and this is the fundamental source of support for anti-GE 
activism.  Once the funding stops, so would the activism.  

200. While there certainly is some Indian support, it can only be small fraction.  There is 
evidence, now in the public domain, that the 'European Commission (EC), the 
Member States of the EU, European foundations, and other organizations, receive, 
disburse, and redirect hundreds of millions of Euros annually to groups which export 
Europe's attitudes to mould policies of foreign governments'.  Greenpeace and Friends 
of Earth (FOE) who are MNCs in the forefront of global anti-GE technology 
campaigns, are registered political lobby NGOs paid by European Governmental 
funds. EC defines lobbying as 'activities carried out with the objective of influencing 
the policy formulation and decision-making processes'. 

201. Several European players operate in India, as for example Aide à l'enfance de l'Inde 
(AEI), Luxembourg, which jointly with the Centre for Sustainable Agriculture, 
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Secunderabad, closely interacts with the organic farmers of Yaenabaavi village 
(Andhra Pradesh), brainwashing them against GE technology.  AEI is actually a NGO 
set up for the welfare of Indian children adopted by citizens of Luxembourg.  It is in 
the interests of the developing countries to reject EU's anti-GE crop policy that reflects 
'neocolonialist ideological imperialism' to suit their own requirements of food 
imports. 

202. Activism has several facets.  There is a campaign against the pesticide endosulfan.  
The website 'endosulfan.info' states that NGOs target and attack (in media and global 
fora) conventional, off patent, high volume, inexpensive chemicals manufactured, 
used in and exported from developing countries, such as endosulfan, which is 
manufactured and exported by several Indian companies.  Of nearly US$ 2.6 billion 
received by way of donations from abroad by Indian NGOs in 2006-2007, the EU was 
the single largest donor. Analysts estimated that about Rs 50 crores must have been 
received by Indian environmental NGOs from EU working against endosulfan over 
the past few years and the Centre for Science and Environment, New Delhi, appears to 
be a big beneficiary.  If endosulphan is banned in other countries India loses the 
export market and if it is banned in India we open market for high cost pesticide 
imports from EU.  Banning both GE crops and pesticides in India is one way of forcing 
the country into the low input high cost organic agriculture and charmed by 
exporting the organic produce to EU countries, we would fail the indigenous market. 

203. It is necessary that both the Indian and overseas players of anti-tech activism in India 
are made to register, the sources of their funding investigated, making all information 
about them public. 

204. In MD26 (p. 17), the MoEF has noted that “it is my duty to adopt a cautious, 
precautionary principle-based approach and impose a moratorium on the release of 
Bt-brinjal, till such time independent scientific studies establish, to the satisfaction of 
both the public and professionals, the safety of the product from the point of view of its 
long-term impact on human health and environment, including the rich genetic wealth 
existing in brinjal in our country.” All these issues were contextually discussed in 
earlier Paras of this document. 

205. The MoEF further observed that a” moratorium implies rejection of this particular 
case of release for the time being; it does not, in any way, mean conditional 
acceptance.  This should be clearly understood” (MD26, p. 17).  No one in his senses 
would interpret moratorium as a conditional acceptance.  This explanation is rather 
superfluous, since a moratorium means 'a temporary ban', for which a time frame 
should be stipulated which the MoEF did not, which means as long as he wishes, since 
he also said that “the moratorium will continue for as long as it is needed to establish 
public trust and confidence” (MD30, p. 18).  So long as the administration has no 
respect for its scientific community and institutions and so long as it appeases the 
ginger groups, 'establishing public trust and confidence' will never happen. In MD27 
(p. 17) the MoEF noted that “The decision should not, however, be construed as 
discouraging on-going R & D in using tools of modern biotechnology for crop 
improvement and for strengthening national food and nutrition security, since issues 
of this kind have to be examined and decided necessarily on a case-by-case basis”.  
His good intensions notwithstanding, there is a serious set back to initiative and 
enterprise in GE crop R & D, which would take a long time to recover (see Para 9). 
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206. The MoEF noted that “I hope the moratorium period will be used to build a broader 
consensus so that as a country we are able to harness the full potential of GM 
technology in agriculture in a safe and sustainable manner” (MD27, p. 17).  This is 
continuous work that should be carried out whenever a new product is to be released.  
Who has to do this work and who will fund it?  

207. The MoEF stated that “The moratorium period should also be used to operationalise 
the independent regulatory body in its entirety as being recommended by many 
scientists as well as civil society organizations” (MD28, p. 17).  

Since the National Biotechnology Regulatory Authority Bill has not 
even gone to the Parliament, it would take some five years before it is operationalized.  
The MoEF is fully aware of this, as when asked for a timeline by Business Standard 
(February 12, 2010), he tartly said that

 Time is money, and that is what is wrong with waiting, as every one, 
including the farmer and the public, lose. It is imperative that the existing set up 
functions till the new body comes into place and hence the first priority is to see that 
the GEAC functions without interference from the MoEF.  

208. The MoEF further stated that “I also hope in the moratorium period we give serious 
thought to the strategic importance of the seed industry and how we retain public and 
farmer control over it even as we encourage private investment in agricultural 
biotechnology” (MD28, p. 17).  These are larger issues outside the purview of the 
MoEF and a review of an existing policy or introducing a new policy and Acts of 
Government on these issues involves several ministries and bodies, and would take  
decades.  

209. The MoEF recommended that “the moratorium period be used to have a detailed 
debate in Parliament and also a comprehensive discussion in the National 
Development Council (NDC) on this subject” (MD28, p. 17).  Some people who have 
no idea of the NDC seem to be impressed by this name dropping.  

210. The National Development Council (NDC) was set up on August 6, 1952 to 
strengthen and mobilize the effort and resources of the nation in support of Five Year 
Plan, to promote common economic policies in all vital spheres, and to ensure a 
balanced and rapid development of all parts of the country. The NDC is the highest 
decision-making authority in the country on development matters and has a special 
role in our federal polity.  The NDC is presided over by the Prime Minister and all 
Union Ministers (Ministers of State with independent charge as invitees), Chief 
Ministers of all the States and Administrators of Union Territories and Members of the 
Planning Commission are its members.  The functions of the NDC are a) to prescribe 
guidelines for the formulation of the National Plan, including the assessment of 
resources for the Plan, b) to consider the National Plan as formulated by the Planning 
Commission, c) to consider important questions of social and economic policy 
affecting national development, and d) to review the working of the Plan from time to 

On February 12, 
2010, the MoEF told Business Standard that "An independent regulatory body needs 
to be set up, a consensus is needed on the tests required, the duration of those tests and 
where they are to be conducted", and that the moratorium period should be used to "get 
politics right". 

 "It'll take a few years. What's wrong with 
waiting?"
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time, to recommend such measures as are necessary for achieving the aims and targets 
set out in the National Plan. 

211. In contrast, the Planning Commission is not a statutory body as it was set up only by a 
Resolution of the Government of India in March 1950, in pursuance of declared 
objectives of the Government to promote a rapid rise in the standard of living of the 
people by efficient exploitation of the resources of the country, increasing production 
and offering opportunities to all for employment in the service of the community. The 
Planning Commission makes an assessment of all resources of the country, 
augmenting deficient resources, formulating plans for the most effective and balanced 
utilization of resources and determining priorities. 

212. Whether it is from the Planning Commission or the NDC, as neither of them being the 
'super cabinet', it is the Union Cabinet that moves recommendations for Parliament's 
consideration. Under this set up, it is hard to believe that the Parliament and the NDC 
have any role to play as hoped by the MoEF, since the situation does not involve any 
new policy or developmental issue, and as the policy of permitting GE crops after due 
process, has been in place for nearly 15 years. 

213. In essence, it looks that the moratorium is intended to be kept in place for a long time, 
which will also stall the development of other GE crops, as the issues raised by the 
MoEF in MD27 and 28 would take at least five years even when addressed speedily 
and simultaneously and he had also said that “under no circumstances should there be 
any hurry or rush” (MD30, p. 18). 

214. At the Bangalore consultation meeting the MoEF said that the activists first take the 
decision and ask for evidence in support of it.  It looks that the MoEF himself did the 
same thing.  Many have not seen the writing on the wall, that the future of GE foods is 
bleak in the country, when the MoEF said, soon after taking charge, that “I am not 
gung ho on GM foods. Should we promote BT brinjal? ….I am not great enthusiastic 
for GM foods," (Economic Times, May 31, 2009).  The MoEF believes that his 
approach is “both responsible to science and responsive to the society” (MD29, p. 18) 
but rational scientists cannot agree with that the MoEF's action has not damaged the 
interests of science and consequently of the society.  

215. The MoEF stated that “I expect the GEAC to take follow up action on the matter of 
further studies and tests with appropriate protocols and in appropriate laboratories.  
I also expect the GEAC to carefully study all the material I have received and am 
turning over to it” (MD30, p. 18).  This is a very harsh sentence on the GEAC.  The EC 
II and GEAC have already considered the opinions that are now in the Annexures.  It is 
highly impractical to expect the GEAC to carefully study some 550 pages of much 
repeated material dumped on it.  I wonder if the MoEF or any one in his office have 
'carefully studied' all the material, as I find it a very strenuous and difficult job.  I have 
spent over three months on the text and Annexures of the moratorium document 
provided by the MoEF and still cannot honestly claim that I have carefully studied 
every line of it.  
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216. The MoEF advised the GEAC to “engage and interact with all those scientists, 
institutions and civil society groups who have submitted written representations to 
me…” (MD30, p.18).  The MoEF had already performed the exercise of engaging and 
interacting with scientists, institutions and CSOs through the consultation meetings 
and there is no need to repeat the exercise in whatever form. 

217. The MoEF further advised that the GEAC should “also consult scientists like Dr. MS 
Swaminathan, Dr Pushpa Bhargava, Dr G Padmanabhan, Dr M Vijayan, Dr Keshav 
Kranthi, Dr Madhav Gadgil and others to draw up fresh protocol for the specific tests 
that will have to be conducted in order to generate public confidence”.  All of them 
have already provided the MoEF with their opinion as was discussed in the present 
review.  The MoEF had sidelined any positive view on Bt brinjal from them.  Only two 
of the scientists he named are agricultural scientists.  Further consultation with any of 
these scientists is not likely to result in anything earthshaking.  They may stick to what 
they communicated to the MoEF or may suggest more tests, relevant or not, even 
when no one opposing Bt brinjal will agree upon the tests and/or the results as before.  

218. Having accepted, on the basis of EC II report, that the biosecurity evaluation indicates 
that Bt brinjal is safe and no further testing is necessary and recommended it for 
commercial release, how can the GEAC stipulate further tests on Bt brinjal?  

219. The MoEF's statements in the moratorium document project the GEAC in a bad light. 
Someone saying that the GEAC is inadequate is entirely different from the MoEF 
appearing to agree with that opinion and going public about it is a let down and an 
insult, not only to the GEAC but to the whole scientific community that supports Bt 
brinjal.

220. In dire contrast, 

221. One of the most exasperating of the MoEF's intensions is his move to change the name 
of the GEAC from Generic Engineering Approval Committee to Genetic Engineering 
Appraisal Committee, robbing its statutory power to take decisions. This may 
even apply to the day to day working of the GEAC when they may be required to get 
the approval of the MoEF on every issue, as they can only appraise not approve. Will 
the mandate of the GEAC change by a mere change of the name?

222. The MoEF succeeded in obfuscating the whole issue through the contents of 
MD 24-30. 

  
223. Every document critical of Bt brinjal submitted to the MoEF essentially spoke of 

Mahyco and the hybrids developed by them. Does this mean that the OPVs 
of TNAUC and UASD do not come under the purview of this criticism? 

Dr Estrella Alabastro, Secretary, Science and Technology, 
Government of Philippines, said that the Indian dossier (on Bt brinjal) is a testament to 
the quality of the (Indian) biosafety framework and the work of the Genetic 
Engineering Approval Committee (Indian Express, March 4, 2010).  She said that 
Philippines would use the Indian data rather than require the University of 
Philippines-Los Banos to duplicate the work. 
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224.  After declaring moratorium on Bt brinjal, the MoEF bemoaned that he is all alone and 
that only the Prime Minister is supporting him.  He was modest, overnight he became 
the darling of the activist groups in and outside India.  Ms Aruna Rodrigues, the lead 
petitioner in the WP in the SCI,  wrote in Frontline (February 05-March 12, 2020) that 
“At home and abroad, Jairam Ramesh has received plaudits for demonstrating 
courage, unseen in a politician in recent years, East or West. He has, furthermore, 
restored a badly dented national image accorded us by a thoroughly unscientific, 
inaccurate and even corrupt report by the national regulator and its committee, 
marred by a huge conflict of interest”.  

225. Bill Durodie (2003), in an article on the “Limitations of Public Dialogue in Science 
and the Rise of New 'Experts'”, made some observations and almost every one of them 
came to be true with respect to the public consultation exercise on Bt brinjal.  Durodie 
predicted the emergence of a 'new breed of self appointed experts…elected to the 
constituency of public interest without being voted to it'.  With emotion over reason, 
the consultation process further politicized decision making. After the consultation 
meetings and the moratorium document we are quite uncertain about the intent and 
meaning of such words as scientist, expert, independent opinion/institution and 
conflict of interest.  The Bt brinjal consultation meetings showed how negatively the 
society can impact decisions on science. Pandering to popular prejudice 
institutionalizes ignorance.  People may pose as radical and democratic but oppose 
real change and stifle innovation and ambition.  Some of them do so out of the force of 
habit and some out of self-interest. The moratorium may have flattered those who 
claim to represent the public but threatens the deployment of a technology which is 
aimed to benefit the public.  

226. A country's science policy should be framed by its scientific fraternity and managed 
jointly by the relevant scientific institutions and the appropriate departments and 
statutory bodies of the Government.  This important and knowledge based activity 
cannot be left to the whims of the politicians and/or the man in the street.  The efforts 
of the MoEF are to place this process permanently in the political arena. 

227. The casualty of MoEF's political expediency is the proven science and technology, 
and the biosecurity evaluation regime behind Bt brinjal and the future GE crops in 
India. This and the overriding of the GEAC's recommendation did not go well with the 
Prime Minister's Economic Advisory Council, and the Union Ministers for 
Agriculture, Science and Technology and Human Resources and several science 
administrators who openly expressed their disagreement with the MoEF.  The PM 
stepped in to have a meeting with of the concerned Ministers for a joint decision, 
which certainly raised hopes of supporters of Bt brinjal.  However, the press release of 
February 24, 2010, on the outcome of the meeting dampened spirits. The 
substance of the outcome of the meeting is, a) The PM has re-emphasized the 
Government's position on the importance of biotechnology in productivity and food 
security, private investment in biotech and a time-frame for a decision on Bt brinjal.  
Nothing new here; b) The PM had also emphasized that we must ensure that it (Bt 
brinjal) has no adverse effects on human and animal health and bio-diversity. This 
implies that the PM agrees with the MoEF's concrete belief that this was not done; c) 
The PM has assured on a speedy setting up of the National Biotechnology Regulatory 
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Authority.  This has no consequence to the current Bt brinjal imbroglio and in three 
months the Bill did not go an inch forward; and d) No time-frame was set for a decision 
on Bt brinjal though it was only mentioned. However, the media speculated 
variedly that the Bt brinjal moratorium is for six months or two years or three years, for 
which there is no basis either in MoEF's moratorium document or the PM's meeting 
report.  Who has to set the time frame now, the MoEF or the GEAC itself? 

228. The GEAC's position is now marginally better than on February 9, 2010, when the 
MoEF announced the moratorium, as the PM is reported to have opined that the 
GEAC will address all concerns and resolves all scientific issues relating to Bt brinjal, 
while MoEF's directive had tied the GEAC hands and feet with a long rope on what it 
should do and how that should be done (MD30, p. 18). 

th
229. At its 100  meeting on May 12, 2010, the GEAC reviewed the moratorium document 

and decided a) to prepare within in one month a background paper on the additional 
studies recommended in the submissions to the MoEF, and circulate it among 
scientists and experts and b) convene a meeting of scientists and experts and members 
of the GEAC in July 2010 to assess the need for additional studies on the safety of EE1.  
This meeting will also discuss the protocols and procedures needed for any additional 
studies considered necessary by it.  This review will be science based and time bound. 

230. The bigger question is who, the GEAC or the MoEF, will authenticate the new 
recommendation if the GEAC approves Bt brinjal for commercialization reiterating 
its earlier stand, which certainly is a possibility. 

231. We should keep in mind the consequences of yielding to activist pressure ignoring 
rational science. Under pressure from environmental activists, the use of the 
insecticide DDT was banned some 45 years ago, which caused a tremendous increase 
in deaths due to malaria.  In Africa alone one million people die of malaria every year, 
80 per cent of whom are young children.  Reviewing the situation, in September 2006, 
World Health Organization reversed the decades old ban and recommended wider use 
of DDT, putting to rest the junk science and myths that have helped only the 
mosquitoes.  One of the fears in using DDT was that EU countries would block 
exports of crops that may be tainted by even a tiny amount of DDT.  We should not 
repeat the 'DDT blunder' by accepting 'no-GMO' demands on activist pressure or for 
the fear of the EU countries blocking GE food crop exports from India.  

232. The Times of India (May 9, 2010 p.10) reported that the MoEF, while in Beijing, 
described the Ministry of Home Affairs as 'alarmist' and 'paranoid', in the context of 
Chinese investment in India, which lead to a serious controversy.  The following 
statement from the MoEF applies to him equally well, when some words are 
substituted as indicated in parenthesis:  “At some stage, if we become paranoid about 
'Chinese investments in India' (read 'GE technology and the private sector'), as we 
seem to be, then we are not going to be able to derive the full benefit of 'the 
Copenhagen spirit' (read 'modern agricultural biotechnology').  We are imagining 
demons where there are none”.  It looks that for the MoEF Chinese private sector is 
welcome but not American, yet he claims that he has  'no bias whatsoever' (MD11,     
p. 6). 
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233. Some questions, that are not matters for the GEAC, have been raised in the 
submissions in the Annexures to the moratorium document and elsewhere.  While it 
was made clear that Monsanto is not anywhere in the picture, it is advisable that these 
issues are addressed. 

234. While Mahyco will sell seed of Bt hybrids through its usual channels, how will Bt 
brinjal seed be marketed by the two Universities?  Dr Vijayaraghavan wrote to me 
(June 6, 2010) that for several years the two Universities have an intensive 
arrangement in seed delivery to resource poor farmers.  UASD seems to have one of 
the finest systems of seed production and delivery matching the competency of the 
private sector.  The TNAUC has already been delivering non-Bt brinjal seeds to 
farmers.  Further, both the Universities have contemplated to deliver the Bt brinjal 
seeds at cost, which would be on par with the non-Bt brinjal seed, so that it is 
affordable to a resource poor farmer.  The Bt brinjal seed should be supplied at some 
cost, otherwise there would be a lot of careless handling and wastage at different 
levels, mostly at that of the farmer.  

235. The two universities seem to have one of the finest sets of extension professionals to 
monitor crop performance and provide handholding support to the farmers, far more 
wider than many other small seed companies currently delivering the seeds.  Besides, 
all the partners in all the countries have developed a structured and exhaustive post 
release monitoring strategy for Bt brinjal that would be meticulously adopted.  

236. What would be the selling price of Bt hybrid seed and who would fix the seed cost?  It 
is necessary that the Bt cotton episode is not repeated, where a high price was fixed and 
later reduced under pressure. Certainly there would be technology costs attached to 
the Bt hybrids and who would receive the royalty payments for the current and future 
versions of EE1?  

237. There will be other hybrids/OPVs of Bt brinjal, from the public sector such as IIHR, 
Bangalore and IIVR, Varanasi, and they should take care to maintain a high quality so 
that their products do not go the way of Bikaneri Nerma, as the poor cousins of 
superior private sector products.  What comes from the private sector depends upon 
new licensees of EE1 and/or developers of new events.  There should be a rational 
plan on all these developments to prevent an exodus of Bt brinjal 
events/hybrids/OPVs as has happened with Bt cotton.
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This list contains the references cited in the text and those that are needed to understand the 
issues discussed therein.  Dr Klaus Amman has compiled a very detailed bibliography on 
brinjal and placed it on the website of the Berne Botanical Garden (Switzerland) with 
following links:

a)  http://www.botanischergarten.ch/Brinjal/Bibliography-Brinjal-WOS-KA-
20100213.pdf , and 

b) http://www.botanischergarten.ch/Brinjal/Bibliography-Brinjal-WOS-KA-
20100213-links.pdf .

Chaudhary and Gaur (2009) have also cited a large number of brinjal related references.
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Summary of Annexures to the MoEF's Moratorium Document 

Annexure I: Report of national consultations on Bt brinjal prepared by the Centre for 
Environment Education (pp. 1-84). (This part is not summarized here as there is a 
hard copy available).
Annexure II: Letters from States / MPs (pp. 85-108).
Annexure IIIA: Submissions by scientists in India (pp. 109-272).
Annexure IIIB: Submissions by scientists from outside India (pp. 273-414).
Annexure IV: Submissions by civil society groups / research institutions / concerned 
individuals (pp. 415-532). 

Annexure II: Letters from States / MPs (pp. 85-108).

Letters in Annexure II:

1. Chief Minister, Kerala; letter to the PM (pp. 85-88): “State's policy 
decision is not to allow GM crops, even field trials; declare a moratorium at 
least for the next 50 years, so that we can learn from other countries where 
it is being practiced in large scale”.

2. Minister for Agriculture, Chattisgarh (pp.89-90): “Conduct all tests 
before commercialization”.

3. Chief Minister, Karnataka (pp. 91-92): “the commercial release of Bt 
brinjal should be deferred till the issue is thoroughly examined from all the 
angles taking into account views of all the stakeholders and conducting a 
long term research for its bio-safety and its consequent contribution to food 
security and farmers well being”.

4. Chief Minister, Gujarat (p. 93): “We will be back with our views in this 
regard”. 

5. Chief Minister, Maharashtra (p. 94): “Getting the matter examined.  
I shall revert to you soon after”.

6. Chief Minister, Bihar State (p. 95): The Rajya Kisan Ayog is “not in 
favour of introducing Bt brinjal at this point of time” and the State 
Government endorses this view.

7. Chief Minister, West Bengal (pp. 96-97): “Requesting some erstwhile 
members of the State Agricultural Commission to examine the Expert 
Committee Report…to take a holistic view”.

PART-B
PART-B
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8. Minister of Agriculture, Cooperation, Fisheries, and Animal Resource 
Development, Orissa (p. 98): “Do not support at this stage until sufficient 
trials are made and the interests of the small and marginal farmer are safe 
guarded”.

9. Chairman, Commission on Agriculture (Lok Sabha) (CPI-M leader) 
letter to the PM (pp. 99-101): (MP) Expressed reservations and “hope in 
the MoEF taking appropriate action”.

10. Chief Minister, Andhra Pradesh (p 102): “It is clear that the data 
generated, tests conducted and the information disseminated by the GEAC are 
not sufficient for suggesting commercial release of Bt brinjal. The issues 
raised in the enclosed reports (one by the VC of the Agricultural University in 
Hyderabad and another by the VC of the Horticultural University) should be 
addressed and the release of Bt brinjal for commercial cultivation is to be 
deferred”. The two reports are heavily loaded with reservations surprisingly 
from the Vice Chancellors of the Agricultural (ANGRAU) and Horticultural 
Universities.  

MoEF had 'Spoken to' (MD p. 5):

1. Chief Minister, Uttarkhand: “Ban Bt brinjal”.

2. Chief Secretary, Tamil Nadu: “Not in favour of commercialization of Bt 
brinjal now”.

3. Chief Minister Madhya Pradesh: “Should be introduced only after all 
doubts and fears have been properly dispelled”.

4. Chief Minister, Himachal Pradesh: “HP Government will take decision 
after all trials have been completed and Government of India has decided”.

 
5. Chief Minister, Punjab: The CM actually spoke about the impact of 

pesticides on public health and not Bt brinjal. 

Annexure IIIA: Submissions by scientists in India (pp. 109-272).

Thirteen submissions supportive, plus two with minor riders and 11 
opposed.  

There is no documentation on the support of Professor M Vijayan, President, 
Indian National Science Academy or the negative advice of the Director 
General, Indian Council of Medical Research and the Drugs Controller 
General of India.

1. Dr MK Bhan, Secretary, Department of Biotechnology, New Delhi        
(pp. 110-113): Supportive.
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2. Indian Council of Agricultural Research, New Delhi (p. 114): 
(unsigned memo) Supportive.

3. Professor G Padmanabhan, Indian Institute of Science, Bangalore 
(pp. 115-117): (incomplete document) Supportive.

4. Professor C Kameswara Rao, Foundation for Biotechnology Awareness 
and Education, Bangalore (pp. 118-128): (two documents, incomplete) 
Supportive.

5. Dr Suman Sahai, Gene Campaign, New Delhi (pp. 129-133): Opposed.

6. Dr Pushpa M Bhargava, Hyderabad (pp. 134-137): Opposed.

7. Dr Keshav Kranthi, Central Cotton Research Institute, Nagpur (pp. 139-
140; 180-208): Supportive, with some riders on 'researchable issues'. 

8. Dr J Gowrishankar, Director, Centre for DNA Fingerprinting and 
Diagnostics, Hyderabad (pp. 140-141; 265-267): Supportive.

9. Dr VS Dagaonkar, Ankur Seeds, Nagpur (pp. 142-143): Supportive.

10. Dr Deepak Pental, Vice Chancellor, University of Delhi (pp. 144-169): 
Supportive, with minor riders.

11. Dr KS Varaprasad and Dr N Sivaraj, National Bureau of Plant Genetic 
Resources, Regional Station, Hyderabad: Supportive.

12. Dr Raj Bhatnagar, International Centre for Genetic Engineering and 
Biotechnology, New Delhi (pp. 174-175): Supportive.

13. Dr NS Talekar, 'Independent Scientist', Pune (pp. 176-179): Opposed.

14. Dr G Sivaraman, (Member, National Siddha Pharmacopeia Committee), 
Chennai (pp. 209-224): Opposed on the basis that Bt brinjal would affect 
brinjal's use in indigenous systems of medicine for which there is hardly any 
basis.

15. Doctors for Food Safety and Biosafety, New Delhi (signed by six doctors 
from different systems) (pp. 225-231): Opposed.

16. Brief meta-analysis of current scientific literature regarding biosafety of 
genetically modified American Academy of Environmental Medicine.  
(pp. 232-237): Opposed.

17. Association of Biotechnology Led Enterprises, Bangalore (signed by Dr 
VR Kaundinya, Chairman, Special Interest Group of Agricultural 
Biotechnology) (pp. 238-242): Supportive.
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18. Xinhau's China Economic Information Service (pp. 243-244): 
Document not very unreadable, but looks supportive.

19. Dr T M Manjunath, Consultant, Agribiotechnology and Integrated Pest 
Management, Bangalore (pp. 245-246): Supportive. 

20. Dr K Vijayaraghavan, Vice Chairman, Cornell-Sathguru Foundation for 
Development, Hyderabad (pp. 246-248): Supportive.

21. Dr Lakshimi Neelakanthan, Statistician, Bangalore 
(pp. 249-250): Opposed.

22. Dr S Parasuraman, Director, Tata Institute of Social Sciences, Mumbai 
(pp. 251-264):  Opposed.

23. Dr J Nagaraju, Centre for Excellence for Genetics and Genetics of Silk 
Moths, Centre for DNA Fingerprinting and Diagnostics, Hyderabad 
(pp. 267-268): Supportive.

24. Dr MS Swaminathan, MP, Rajya Sabha, New Delhi (pp. 269-270): 
Opposed.  

25. Tamil Nadu Science Forum, Chennai (pp. 271): Opposed; letter signed by 
Professor S Krishna Swamy, Chairperson, School of Biotechnology, Madurai-
Kamaraj University, Madurai.

26. Dr M Mahadevappa, former Vice Chancellor University of Agricultural 
Sciences, Dharwad (pp. 272): Supportive.

 
Annexure IIIB: Submissions by scientists from outside India (pp. 273-414).

Eight submissions supportive and ten opposed.

1. Professor Gilles-Eric Seralini, CRIIGEN & ENSSER,  Paris, France 
(pp. 274-303): Opposed.

2. Dr Doug Gurian-Sherman, Union of Concerned Scientists, Washington 
DC (pp. 304-317): Opposed.

3. Professor Drew L Kershen, University of Oklahoma Law School, US 
(pp. 318-319; 410-411): Supportive.

4. Professor Allison A. Snow, Department of Evolution, Ecology and 
Organisational Biology, Ohio State University, and Porfessor Norman C. 
Ellstrand, Department of Botany and Plant Sciences, University of 
California, Riverside, US (pp. 320-325): Opposed.
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5. Dr Nicholas P. Storer, Dow Agrosciences, Indianapolis, US (pp. 326-332): 
Supportive.

6. Professor Jack Heinemann, University of Canterbury, Christchurch, New 
Zealand (pp. 333-337): Opposed.

7. Professor Jack Heinemann (pp. 338-353): 
(second part of letter at No. 6 above) Opposed.

8. Professor David A. Andow, Department of Entomology, University of 
Minnesota, US (pp. 354-360): Opposed.

9. Dr Richard L. Hellmich, Research Entomologist, USDA, Ames, US 
(pp. 361-363): Supportive.

10. Professor AM Shelton, Department of Entomology, Cornell University, 
Geneva, NY, US (pp. 364-372): Supportive.

11. Professor Desiree M Hautea, Institute of Plant Breeding, University of 
Philippines, Los Banos, Philippines (pp. 373-375): Supportive.

12. Professor Richard E Goodman, Department of Food Science and 
Technology, University of Nebraska, Lincoln, US (pp. 376-382): 
Supportive.

13. Professor Hector Quemada, Crop Technology Consulting INC., Adjunct 
Professor of Biology, Calvin College, Kalamazoo, MI, US (pp. 383-384): 
Supportive.

14. David Schubert, Cellular and Neurobiology Lab., Salk Institute for 
Biological Sciences, La Jolla, US (pp. 385-389):  Opposed.

15. Seventeen Independent Scientists from UK, Norway, US, Italy, Canada, 
New Zealand and Switzerland (pp. 390-396): Opposed. (Drs. Gilles-Eric 
Seralini, Jack Heinemann and David Schubert who have made independent 
submissions have also signed on this letter).

16. Dr Judy Carman, Institute of Health and Environmental Research INC., 
Kensington Park, SA, Australia (pp. 397-408): Opposed.

17. Dr Gurdev Kush, Emeritus Scientist, Davis, US (p. 409): Supportive. 

18. Dr Kedar Narayan, Research Fellow in Immunology, National Institutes 
of Health, (place not indicated) (pp. 412-414): Opposed.
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Annexure IV: Submissions by civil society groups / research institutions / 
concerned individuals (pp. 415-532).

Two submissions supportive and 13 opposed.

In MD6 (p. 3), the MoEF noted that 'a representative sample' of 'a large number 
of e-mails from research institutions, NGOs and concerned individuals is at 
Annexe IV', which makes one wonder if the choice of what to include has 
resulted in an overwhelming bias against Bt brinjal. 

There is no documentation on the support of Shetkari Sanghatan (Mr Sharad Joshi), 
or Mr Bhupinder Singh Mann. The Bharat Krishak Samaj, New Delhi (President 
Ram Niwas Mirdha, Chairman, Ajay Jakkar) at No. 9 below and Bharatiya Krishak 
Samaj, New Delhi (President Krishan Bir Chaudhary) at No. 17 below, are confusing 
as to whether they are two separate rival organizations or two rival office bearers 
from the same organization, with opposing view points.  

1. Ms. Sreedevi Lakshmi Kutty, Mumbai (pp. 416-424): 
(Individual) Opposed. 

2. Ms. Aruna Rodrigues, Sunray Harvesters, Mhow Cantt., 
MP (pp. 425-443): (Principal petitioner against GE crops in the Supreme 
Court of India) Opposed.

3. Dr Sagari Ramdas, Director, Anthra, Pune / Hyderabad (pp. 444-448): 
(NGO) Opposed.

4. Centre for Social Medicine and Community Health, School of Social 
Sciences, Jawaharlal Nehru University, New Delhi (pp. 449-450; 523-525): 
(Letter to the PM, with copies to MoEF, MoST) Opposed.

5. Mr Michael Meacher, Member of Parliament, London, UK (pp. 451-452): 
(Individual) Opposed.

6. Consortium of Indian Farmers Associations, New Delhi (pp. 453-454): 
(NGO, Letter addressed to the Minister of Science and Technology with copy 
to the MoEF) Supportive.

7. Dr Anbumani Ramadoss, MP, Rajya Sabha, New Delhi (pp. 455-457): 
(MP, Letter to the PM) Opposed.

8. Ms. Dilnavaz S. Variava, Mumbai (pp. 458-463): 
(Individual, letter unsigned) Opposed.

9. Bharat Krishak Samaj, New Delhi (p. 464): (NGO, 
Unsigned letter from the Chairman) Supportive.
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10. Professor Aldas Janaiah, Agribusiness Management, Agricultural 
University, Hyderabad (pp. 465-470): (Individual?) Opposed.

11. Ms. Sridevi Seetharam, Swami Vivekananda Youth Movement,  Saragur, 
HD Kote, Karnataka (pp. 471-474): (Reprint of a 'Commentary' paper in the 
Indian Journal of Medical Ethics on Bt brinjal, Jan-March 2010) (NGO) 
Opposed. 

12. Ms. Kavitha Kuruganti, Kheti Virasat Mission, (pp. 475-513): 
(NGO) Opposed.

13. Centre for Social Medicine and Community Health, JNU (p. 514): 
(the Same as at No. 4 above).

14. Dr Vandana Shiva, Navadanya, New Dehi (pp. 515-522): (NGO) Opposed.

15. Twenty four Citizens to the PM and Sonia Gandhi (pp. 526-529): (Letter 
signed by some known personalities such as Mahesh Bhat, UR Anantha 
Murthy, Teesta Setalvad, G Ramanjeneyulu, and Prashant Bhushan, as well as 
Vandana Shiva, Sagari Ramdas, Kavitha Kuruganti and Aruna Rodrigues who 
made individual submissions). Opposed.

16. Bharatiya Krishak Samaj, New Delhi (pp. 530-532): (Letter signed by 
Krishan Bir Chaudhary, as President, referring to several resolutions of a 
national convention at Nashik, of which the first one demands a moratorium on 
GM crops). (NGO) Opposed.

June 17, 2010

Professor C Kameswara Rao, 
No. 1, Gupta's Layout, Southend Road, 
Bangalore 56 004, India
Ph: 91-080-26549470, 9845145777
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