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Agricultural Biodiversity

It includes alll
components of
biological diversity of
relevance to food and
agriculture: the variety
and variability of plants,
animals and micro-
organisms at genetic,
species and ecosystem
level which are
necessary to sustain
key functions in the
agro-ecosystem, its
structures and
processes .




hreats to Indian biodiversity

India is one of the 12 mega diversity "hotspot” regions in the world,
with tropical rainforests, alpine vegetation, tempe rate forests,
wetlands, deserts, coastal areas and an inventory o f over 47,000
species of plants and over 89,000 species of animal  s.

There are 167 crop species and over 350 wild relati  ves. India is
considered to be the centre of origin of 30,000-50,000 varieties of rice
pigeon-pea, mango, turmeric, ginger, sugarcane, goo  seberries and so
on and ranks seventh in terms of contribution to world agriculture.

India has a total of 89,451 animal species accounti  ng for 7.31% of the
faunal species in the world and the flora accounts for 10.78% of the
global total.

About 33% of the country's recorded flora are endem ic to the country
and are concentrated mainly in the  North-East, Western Ghats, North-
West Himalayas and the Andaman and Nicobar islands

The rich biodiversity of India is under severe thr eat owing to habitat
destruction, degradation, fragmentation and over-ex ploitation of
resources.



World Population Growth and
Food Implications




Changes in Factors of Production
In Developing Countries of Asia






Indian Agriculture Scenario

*Agriculture was , is and would always remain the

mainstay of global economics - more So |
developing countries like India.

 Meeting nutrition requirement of the population
with declining available land poses the reg
challenge .

 In India alone, we would be short of 25MMT of
food grains by 2010-11 with the present growth rat
of food grains production.

Declining growth rate of food production poses

serious challenge as its growth rate would have |1
the literally tripled to feed the ever growing

| =4

population of the country by 2010.




Is Agricultural Revolution failing?

Foodgrain Production mmt-
current trend vs desired trend

Projected Gap in Foodgrain Production

300

- — ¢

100 -

0
03-04 | 04-05 | 05-06 | 06-07 | 07-08 | 08-09 09-10[10-11
—e— Food Prodn(current) = 212 | 210 | 213 | 216 | 219 | 222 | 225) 229
—=— Food Prodn(Desired) | 212 | 225 | 230 @ 235 | 240 | 245 | 251 \ 256

In India we would be short of 27 mmt of food grains by 2010-11
If the present growth rate of foodgrain production continues.




Growth In Population and Foodgrain production
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The food growth rate has to be higher than Population growth rate.




Crop Productivities continue to be low

Comparison of Wheat Yield
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Globalization- One world One market

* Global economies are forced to open -Need for India n
farmer to produce and deliver world quality at glob ally
most competitive cost . Indian agriculture to under go
major reform and maturity.

o Tariff barriers to tumble- non-tariff barriers to mu ltiply

e Customers to use IT to make information driven
decisions.

» Disproportionate export subsidies to fade soon.

 Consolidation of land and operations — economies of
scale —technology up-gradation

* Uniformity in global regulatory environment




Big Six takeover the world

Monsanto buys Seminis becomes largest seed
company.

Syngenta GM crop account for 3% of sales,seeds
16% of sales.Sales up 75% inQ1’05

Du pont owns Pioneer Hibred

BASF and Dow expanding into Seeds market

GM market to grow at 8.2% to reach US$ 5776
Million in 2007




How Dbiotechnology can help?

A number of tools:

e Plant tissue culture

* Genetic Engineering/ Plant Transformation
 Molecular markers

 DNA fingerprinting

e Gene Cloning

 Gene Therapy

« Genome Sequencing

* Functional genomics

e Bioinformatics



Applications

Biodiversity Conservation- endangered species
In situ conservation- Farmers

Ex-situ consevation- Cryopreservation of genes/ genom
tissue culture raised embryos/ cultures/organs

Documentation-DNA fingerprinting
Sustainable agriculture

Plants resistant to biotic/abiotic stresses

Salinity/drought tolerant

Insect/pest/ disease resistant varieties

High yielding, quality, nutritional foods

Biopesticides/ biofertilizers etc.

Bioremediation- clean enviornment

Superior animal/fisheries breeds

es,



Applications

Health &Medicine
Vaccines, antibodies
Diagnostics

Gene therapy
Environment
Industry etc.



Agricultural biotechnology
_ \isia precise scientific process,
.incltiding genetic
~_engineering,
that is used to
modify or improve
plants, animals, or L
microorganisms. e
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Conventional/ Transgenic Plant Breeding
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CICTECLHNOLOGY & NMOLECULAR BIOLOEGY
ces LAY

GM technology to produce vaccines and
pharmaceuticals in plants

easler access

cheaper producti Why-Biotech

‘Products Are“Betten



Fighting
disease
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CICTECLHNOLOEGY & NOLECULAR BIOLOGY
ces LAY

"golden rice"-a transgenic rice In
which the genes for the production
of vitamin A have been inserted




Controlled ripening tomato 14
two varieties of tomato now L
on the market engineered f
delayed ripening

_
One tomato variety has an extra gene -

a reverse copy of the gene- responsible for an enzy
that breaks down cell walls; as a result, the tomato
softens more slowly.
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The other variety has a gene that controls the enzy
necessary for the production of ethylene, one factor
makes a tomato soft
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ombating animal disease

* Disease diagnostic kit
*Vacgines ete

i
EL
;

NaFF
o

ces LAY

-
©
©
=
o
k
=
=
©
]
=
©
7
:
©
2
s
©)
(]
=
9
0




=

&
O
Y =
-~ 5
3 e
-
.9 W
O 14
Q S
r (©
¥ U]
e —

M1 S99
ADOTOI1E AVIMITTON FZ AD@TONFIDLL@E]



Safe for the environment
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EBIOTECHNOLOEGY & NOLECULAR BIOLOGY

ces LAY

A vast land mass across the globe, both coastal as
well as terrestrial, has been marginalized because

of excessive salinity and alkalinity. A salt tolera nce
gene from mangroves ( Avicennia marina ) has been
identified, cloned and transferred to other plants.
The transgenic plants were found to be tolerant to
higher concentrations of salt. The  gutD gene from
Escherichia coli has also been used to generate
salt-tolerant transgenic maize plants. Such genes
are a potential source for developing cropping
systems for marginalized lands .

Increasing yield
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Current GMO Impact on Pest
Management




M S99
ADOTO1E AVINITTON F AD@TONFIDELOIE]




FeedingFuture Populations



Indian agriculture in the new trade regime

The new trade regime Initiated in the Uruguay
Round of GATT 1994 (WTO) requires India to
shift its agricultural policy focus from that of self-
sufficiency to developing competitiveness.

Technological solutions are becoming more
Important as some deficiencies in the
Institutional set up can be overcome through
appropriate technology. Biotechnology Is
considered important in this context.



Genomes Sequenced

Bacteria

Yeast

Drosophila

Insect

Human

Mouse

Chicken

Plants- Rice, Arabidopsis



Gene Revolution-Zicentury Knowledge

based

Genomics
Proteomics
Metabolomics
Pharmacogenomics
Functional genomics
Bioinformatics

Discovery of new genes
Patenting

Applications
Agriculture
Animal/Human Health
Personilized medicines
Environment

Industry

And so on--
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US patents

WO applications

220 -

200 - )
| Patents on plant germplasm:
160 | primarily soy and maize
140 varieties: US, Japan, Europe
120 -
100 - 100 -

80 - , 80-

60 - E 60 -

40 - E‘ 40 -

20 - ” 20 -

0 - 0

100 -

100 - 30 -

801 % 60 -

60 - IS

40 - o 40

20 - 20 |

0 0

1984
1986
1988
1990
1992
1994
1996
1998
2000 |

Source: Aurigin Systems/MicroPatent



e Plant Variety Protection and Farmer’s Right’s
Act (PVPFR) 2001
Farmers as cultivators, conservers & breeders
Detalled guidelines required

« Biodiversity Act, 2002

 Trade Related Intellectual Property Rights
provisions (TRIPS) of the General Agreement In
Trade and Tariff (GATT) and the Convention on
Biological Diversity (CBD).



Mechanisms fior Knowledge Sharing Knknowdgdgedbsedd
on Rigits and Access 1o Information
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Biotechnology Focus

 Product-Focused Research That Reaches
Farmers (e.g., disease-resistant crops)

e Regulatory Issues and Intellectual Property
Rights

Need to develop centre of excellence In
states with all modern biotechnology
facilities



Scientists/Policy makers

Finding the right balance between applied
research, capacity building, training and
development of policy and regulatory
frameworks

Ensuring a strong, public-private
partnership

|dentifying additional resources to support
the Initiative

Making technologies more accessible to
farmers, I.e. moving them out of the
laboratory and into the field






