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GM crops : Status

(120 crops, area > 203 million acres in 27 countries in 2023 : Consumed
in 71 countries

L Major crops : Corn, Soybean, Canola and Cotton
J High adoption rates wherever approved , >90%
( More than 70% biomass used for animal feed

JIn India only one GM crop, Bt cotton — Approved in 2002 ; >95% under
Bt-cotton cultivation.

re © GM Area @ Utilisation (% Area) GM Area GM Production

=  Tripled Cotton production (13 million bales in 2003 to 37.1 million bales in "o
2021, Yield gain-31%) -

= Increased production of Cotton seed, and its byproducts -oil and meal
(0.46 million tons in 2002-03 to 1.5 million tons in 2014-15) so
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Analysing Concerns

»Scientific >Non Scientific

= Potential harm to human = Monopolization
health; Risk of introducing by MNCs
toxins, allergens and other = Impact on
anti-nutrition factors in foods. ¢

= Potential damage to the exports
environment; gene : '”9rease I
flow,weediness,impact on non prices etc.
target organisms,biodiversity n Rte_gtjlatlons not
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BCIL
Addressing concerns

» Scientific
JInternationally accepted safety assessment  wow biosafety works in India

methodologies for GM crops
J Rigorous data requirements for pre-market safety Ministry of Environment Department of Biotechnology

assessment = + l ab'ltc
J Review of data by experts and regulators — 7 NN R < [
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» Non-Scientific

(J Based on apprehensions

(J Not unique to GM crops but applicable to
agriculture in general
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Impact of debates: Delay in approval of GM BCIL
crops

Q Despite highly successful experience, no further approvals

Q Bt brinjal moratorium, but being grown and consumed in Bangladesh
O GM mustard on hold despite urgent need to increase productivity

Q lllegal cultivation of HT cotton in large acreage being reported

Q Number of trials significantly reduced

Q Research activities reduced significantly
GE crops/events approved of BRL-II trials in 2014-19
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Stagnation in production and increase in
prices

BCIL

United States
Brazil

Q Stagnation in production "

Q Increase in prices e TR
Q Increase in Imports M’M/VMV\/V
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Challenges -

Q Opposition by few activist organisations challenging environmental
. . release of GM Mustard
a Ongoing Supreme case since 2004

- — ‘% 1ans |
Q Split judgement delivered by two- judge bench k
Q Clarity in Regularity pathways for products/

Role of various agencies leading to delays in
decision making

Q Limited awareness about benefits among users

Synopsis

The Supreme Court issued a split verdict on the Centre's 2022
decisions regarding the environmental release of mustard
hybrid DMH-11. Justices Nagarathna and Karol heard pleas
challenging the GEAC's recommendations and subsequent
approvals. They differed on the issue, with Justice Nagarathna
calling the decisions invalid due to procedural issues, and
Justice Karol supporting field trials conducted with strict
safeguards.

& economictimes.com
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Gene editing: A new technology on horizon

Emmanuelle Charpentier (FRA, left), and Jennifer Doudna (USA, right),
share the Nobel Prize for developing the tools to edit DNA

O CRISPR/Cas is one of the most powerful technology of this Century: Trends of publications from 2011 to 2020
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O Developing at a very fast pace with wide application in agriculture, o

healthcare and biomanufacuring o ﬁ

Not regulated as GM crops if no foreign genes W 2012 2013 014 2005 2006 M7 2018 2009 2020

Q

Q In case of plants referred as SDN1 and SDN 2 technologies , 4B .

Q In March 2022, MoEFCC exempted such plants from GM regulations '§‘ high GABA 0
0 AN

a

a

Extensive research underway gobally and in India tomato

i Efficient increase of y-aminobutyric
- ,2 acid (GABA) content in tomato
- fruits by targeted mutagenesis
a’?, Chikako Arai®, Mariko Takayama', Chiaki Matsukura®® & Hiroshi Ezura®?

Satoke Nonak:

Mostly being used for improved crop characteristics

Commercially approved products include High GABA tomato,non high oleic

browning banana, high oleic acid soybean, red bream fish etc. il
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Contribution of biotech crops to food security, =y
sustainability and climate change solutions

Increasing crop productivity IDTechEx FE220
Conserving biodiversity

Providing a better environment

Market size, $ billions

Reducing CO2 emissions

D OO0 0O

Helping alleviate poverty through uplifting
the economic situation

Global crop biotech seed market by method 2010-31 BEIFEEG BROTIEN. CRnaEE NG
Source: Genetic Engineering in Agriculture 2021-2031

Projections 2010-2031
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China approves 81 GM seeds to boost maize & soybean as Gene-edited mustard: Less
pungent, more useful

Indian biotech is blocked & crop vields languish

Since October, China has approved 64 varieties of GM maize & 17 varieties of GM soybean. India's Bt brinjal & GM Indian scientists have developed the first

mustard remain delayed by activist hurdles, litigation & Luddite fears.

ever low-pungent mustard that is pest and

TCA SHARAD RAGHAVAN 05 April, 2024 03:01 pm IST

QOO s <9 & L disease-resistant. It is based on CRISPR/Cas9
CRC Grou o8 . .
s nature india Spareh | lod gene editing, while being non-GM and

643 7 B Fonfont v Kot transgene-free. Why does this hold
o Wit 2 significance for consumers and oilseed
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Indiais trialing gene-
[ ) editedrice after
Home / Market / Commodities / Drought Resistant Ge re ulator chan e
Drought-resistant & genome g y g
edited rice variety likely to be Public sector labs are testing genetic tweaks
released to farmers by 2026: forimproved crops

Agriculture minister

Narendra Singh Tomar

Ist crop to be developed using genome-edited b4 f
technology to be released for commercial
cultivation

By Subramanian Sankaranarayanan
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Way forward

J

U O

Enabling environment required to make use of advances in genetic
technologies for crop improvement just as in case of gene editing

Expediting research and field testing of GM crops for meeting the
increasing requirements

Transportability of safety data for regulatory review

Streamlining procedures for import /export of GM derived products
like DDGS, animal products in view of urgent demand

Awareness among stakeholders, particularly users and consumers
about genetic engineering and gene editing
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