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Editorial

Biotechnology is an innovative technology,
which offers many possibilities for development and
application. The advancement of biotechnology has
the potential to enable better outcomes for our
society specially health, the environment and for
industrial, agricultural and energy production.
Successful capture of these will provide significant
opportunities for sustainable growth that meets the
economic, environmental and societal needs of our
countries. One of the highlights during the last World
Summit at South Africa was the Science Forum
Workshop on the role of Biotechnology and
Biodiversity in Sustainable Development. It aimed
towards partnerships for sustainable development
between governmental, nongovernmental and public
sectors. Biotechnology applied in industrial products
and processes brings significant environmental as
well as economic benefits towards sustainable
development. It is also necessary to develop science
and infrastructure that will help to determine the
long-term contribution that biotechnology can make
to sustainable growth and development in
developing countries like India.
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Biodiversity and Biotechnology in India

S.Kar,A.C.Samal & S. C. Santra
Department of Environmental Science, University of Kalyani, West Bengal

I ntr oduction:

Inda is one of the world's most biologically and culturaly diverse country. The status of Inda's
biodiversity, discussing several key development priorities. It shows how these could be aldressed through
wider use and industrial applications of genetic resources specifically biotechnology and increased trade in
products derived from them. The country’s present scientific and technological capacities in the public and
private sectors as wel as the @wmmunity level in this context agreed oligations to reduce the barriers. The
Government is encouraging retional firms to increase their participation in foreign trade including science based
industries, such as pharmaceuticals and biotechnology. The am is to ascertain the types of high value
biodiversity based gaods and services in which Indian companies enjoy competitive advantages in international
markets or coud with the right ingtitutional structures in place. The food/agriculture and hedthcare industries
have more importance in markets in products from other industrial sectors. It also to be needed to assess the
prevailing policy and legal frameworks that seek to increase India's bio-scientific technological and aher
capacities to exploit the commercial potential of its biodiversity while @nserving its resource base.

The biodiversity statusof I ndia:

India is one of the world's ‘mega diversity’ country, coming 9" in the world in terms of higher plant
species richness (Table-1). At the ecosystem level, India is also well endowed, with ten dstinct biogeography
zones. It also contains two of the world’'s 25 biodiversity hotspots, so cdled because of their extraordinary high
levels of species-richness, endemicity and threaened status.

India is considered to be the @nter of origin for the following crop species; pigeon pea, egg plant,
cucumber and possbly cotton and sesame. But for mill ennia, numerous other crop species have been introduced
to India and adapted to localized conditions. As a consequence of both the diversity of these @nditions and o
the various ethnic populations living in India, the euntry has become an important center of diversity of a great
many domesticated species, including various cereals, millets, legume, vegetables, temperate and tropicd fruits,
fiber crops, medicinal and aromatic plant.

But India's biodversity is threaened by the destruction and degradation d ecosystems, and by
overexploitation of species. More specificdly the threas are due to large-scale development projects such as
mining, dam and road construction. Conversion o biodiversity-rich easystems such as tropical forests to
farmlands, industrial & residential sitesis also main cause of biodiversity loss. Some other reasons are poaching
of wildlife and ower-harvesting forest products. Of particular seriousness is the loss of agro-biodiversity.
Although the causes are various, this situation is due to primarily to the replacement of low-input polycultural
agricultural systems with higher-input monoculture.

Biodiversity and India’s Development priorities.

Biodiversity is important for al socioeconomic sectors of the population. Above al it offers grea
subsistence value to rural communities, which can benefit in many diff erent ways from having a wide range of
species to exploit. Many such communities play a major role in maintaining biodiversity and some may have
increase diversity. They tend to be an integral part of the ecosystem, since they interact so closely with the locd
biota.

Science based industrial use of biodiversity creates employment, increasing the demand for
scientificdly—trained personal. Industrial use of biodiversity should also improve India’'s trade balance by
increasing exports of high value products and technologies, by reducing imports of these, or both. However such
commercialization of biogenic resources should not be at the expense of poor rural communities living in areas
where the resources were found and who may have played arolein their discovery.

Food seaurity:

India’s nutrition problem is not so much ane of lack of food gains at the national level, but as alack of
adequate access to food. India is sf-sufficient in terms of the quantity of food produced. But food prices are
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low enough for the urban poor to afford, while at the same time enabling farmers to secure sufficient incomes
minimally to cover their costs. Achieving an optional balance so that both are achieved is highly difficult.

While severa intellectual and activists have cndemned biotechndogy and argued that the results of
scientific plant breeding in Inda have more often jeopardized food security than improved it, science based
research can contribute to food security by increasing yields, reducing water usage, extensive and possibly
dangerous chemicd input requirements, and lengthening the self life of perishable foods © that they reach
distant markets without rotting. A frequently raised development concern is that when agriculture becomes
oriented more towards international markets, non-food cash crops are enphasized at the expense of subsistence
food crops for local and domestic consumption.

Public health care provision:

Biodiversity is extremely relevant to health. The vast majority of Indians depend for their health care
needs upon folk and classical Indian remedies based largely on plants, other biological material and minerals.
Only about 30 percent of Indians have access to pharmaceuticds. Of the 25,000 plant species that exist in the
Indian Subcontinent, as many as 8,000 are used as medicinally. In addition, using natural products in traditi onal
hedth systems, compounds with undiscovered therapeutic applicaions are bound to exist, given the huge
diversities of plants and micro-organisms.

Environmental sustainability:

India, having second largest population, will need to meet the needs of this enormous population
without severely polluting the environment or depleting scarce natural resources. Greater industrial utilization of
the country’s biodiversity with the help of biotechnology may become aforce for environmental sustainability.
The biogenetic resources have potential economic value that cannot be redized as long as the reckless
destruction of biodiversity goes on.

The national system of conservation:

Biodiversity management consists of three types of adivity: surveying and characterizing biodiversity,
regulating its protection and ensuring its sustainable utilization. National system of conservation consists of ex-
situ conservation bodes, R & D organizations, human resource ingtitutions, in-situ situation as well as norms,
regulation and laws which determine their roles and seek to ensure they operate df ectively. With respect to in-
situ conservations. India has a large protected area comprising 4.2 percent of natural territory. The country also
has a well developed network of gene banks, as well as botanicd and zoological gardens for ex situ
conservation. To fill the policy and regulatory gaps, the MoEF developed National Biodiversity Strategy and
Action Plan (NBSAP) and drafted a legislation that was passed in 2002 as Biodiversity Act. This ad constitutes
a National Biodiversity Authority (NBA). The NBA is empowered to grant or refuse to access biologica
resources for research purpose or commercia use.

India’ s Bio-scientific and Technological capacities.

India is one of the most advanced countries in terms of scientific capabilities, including the life sciences
and aso in terms of scientific and techndogical development. Regarding biotechnology, India has research
capabilities in a broad range of biotechnologies and biotechnological applications including industrial
biotechnology, medicinal biotechnology, microbial biotechnology, plant molecular biology and agricultural
biotechnology, biological pest control, aquaaulture and marine biotechndogy, animal biotechnology etc. In
consequence of India’s high standing compared to most other developing countries and the achievements made
so far, there is optimisms within and outside the government that Inda is fully capable of harnessing its
biodiversity to aleviate poverty, to creae prosperity by expanding trade in high value products, and to improve
the health o its population.

The application of biotechnology on a sustainable basis to utilize India’s natural resources can convert
the biodiversity into economic wesalth for the @untry. Also it is argued that India’s grength in second generation
biotechnologies like fermentation and tissue ailture provides a firm foundation for better exploitation of India’s
biological wealth.

Some of the biotechndogy products and processes that had been commercialized by 1992 shown in
Table-2. It also dearly illustrates the major role of public sedor institutions sich as the National Chemicad
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laboratory and National Institute of Immunology in their development. Since 1992 more biotech products have
gone on the market in India, including two bio-pesticides manufactured by processes patented by Anna
University in Madras.

Food and agricultural sciences:

In India, high propation d the population depends on agricultural systems oriented towards gaple
foods. However during the first half of the 1990's, a shift occurred towards cultivation o non-staple aops. The
wider applicaions of agro biotechndogy satisfy the needs of general farmers, commercial farmers producing
food for domestic consumers and export-oriented cultivars. Indid' s agro biotechnology capabilities are quite
substantial as compared to most other developing countries indicated by some experts. India has lots of
experiences in reseach dating back to colonial era, maximum carried by public sector, mainly on hybrids.

Agro technology is applied na only to R & D but is aso utilized in the production of explorable
products. There are growing rumber of tissue alture cmpanies producing ornamental plants and flowers
having set up d biotechnology departments where tissue adlture technologies are being applied to a large
number of indoor and commercial plants. Life science industry focus on very extensive reseach aimed at
integrating different types of product into new pad<ages (such as herbicide resistant GM seeds with associated
herbicides) required them to sell worldwide to cover their substantial R& D expenditures.

However private sectors sould focus much of its R&D resources on applications that benefit small
farmers. Technologies are not only tools but aso instruments of power and control. The new biotechndogies are
like one of that. Sometimes the cwmpanies develop products aiitable for better off commercial farmers and
disregard the neeals of poorer farmers and also may benefit farmers in the short term and increase dependency
and make their livelihoods less secure.

Health:

The area in which life science and biotechnology are making significant and rapid contributions to
sustainable growth in the hedth-care sector. A better understanding d biology of disease is providing
researchers and health professionals more effective interventions based on biotechndogical products and
processes that promise a better match between the supply of effective hedth interventions and increasing
societal expectations for good hedth and better quality of life.

In India gart from the traditional medicine, health-related S& T cgpabilities lie mainly in dagnastics,
vaccines and fermentation processes, rather than in pharmaceuticd products. India has me outstanding
research institutions and a number of hedth products developed by the pulblic sector have been commercialized.
The private sector consists of 20,000 registered pharmaceutical firms, of which 7000-8000 are adively
manufaduring drugs and drug formulations. Investment in R&D is gradually increasing in India, especialy
among larger firms.

Conclusion:

The most biodiversity-rich countries like India ae self sufficient in biogenetic resources for food and
agriculture. Indian’s agriculture system is based on crops that either originated in India or has been cultivated
there for centuries and which have diversified genetically since their introduction. India s tremendous range of
agro-climatic zones means the country has a large diversity of biogenic resources and the potential to transform
its food and agricultural industries through wider use of its own resources and associated knowledge.

Biotechnology has the potential to benefit poor farmers if it can help reduce their dependence on
external inputs. Tissue adlture greatly increases oppatunities to consume and store germplasm, accelerate plant
breeding and replace diseased o low-yielding plant material with dsease free or high yidding varieties. As for
agro-biotechnology, while life forms other than microorganisms will not be patentable, the range of patentable
biotech related products and processes will of course increase. Thusit is very important since it has the potential
to enhance the quality range and price cmpetitiveness of both processes and umprocessed agricultural products.

Indan farms might seek to develop and commercialize biotechnologicd processes like those for
producing new bio-pesticides and bio-fertilizers and research tools such as biosensors that may be based on
enzymes or bacteria found in India. Biotechndogical applications, including tissue alture and genetic
modification techniques have the potential both to improve the quality, quantity and price wmpetitiveness of
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exigting food and agricultural products. To sum up the easier availability of patents on biotechndogical process

isunlikely to harm India s eff orts to add value to biodiversity and may be highly beneficial.

Table:1 Documentation of biological diversity in India

TAXA Number of species
India World Per centage of India
[Endemics] totheworld
Bacteria 850 4,000 21.25
Viruses Unknown 4,000 -
Algae 6,500 40,000 16.25
Fungi 14,500 72,000 20.14
Lichens 2,000 17,000 11.80
Bryophyte 2,850 16,000 17.80
Pteridophyta 1,100 [200] 13,000 8.46
Gymnosperms 64 750 8.53
Angiosperms 17,500 [4,950] 250,000 7.00
Protists 2,577 [640] 31,290 8.24
Mollusca 5,050 [967] 70,000 7.21
Anthropoda 60,383 1,065,000 5.67
Other invertebrates 8,329 87,121 9.56
Protochordata 116 2,173 5.34
Pisces 2,546 [78] 21,723 11.72
Amphibia 206 [123] 5,145 4.00
Reptilia 485[182] 5,680 8.54
Aves 1,228 [60] 9,672 12.69
Mamalia 372 [44] 4,629 8.03
TOTAL 126,656 1,719,183 7.36

Source: MoEF (1998, pp27-28). using information from the Ministry, the Botanica and Zoologica Surveys of India, and

Heywood (1995).

Table-2 Selected biotech productsand processesin I ndia

Product | Institute/company | Industry

Fer mentation technology

Immobili zed yeast National Chemicd Laboratory VDSI, Dhanpur Sugar Mills
Micraobial enzymes for IMTECH Vittal Mallaya Science
alcohol Reseach Foundation, Union

Biotech

Tissue aulture

Sciences

Mungbean, black gram, Bhaba Atomic Research Centre State Seed Corporation
pigeon pea, oil seeds, rice

groundnut

Whed, soybean, grapes MACS State Seed Corporation
Cardamom, sugarcane, rubber | National Chemica Laboratory AV Thomas, EID Parry
Banana, cardamom, papaya, | Lupn Lupin LabsLtd.
sugarcane

Tomato Madurai Kumaraj University -

Diagnostic kits

Fil ariasis detection kit Mahatma Gandhi Institute of Medical CadilaLabsLtd

Pregnancy didetests

National Institute of Immunology (NII)

Ranbaxy L abs Itd.
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Dot ELISA pregnancy test NII Ranbaxy Labs Ltd.
Typhoid fever detection kit NII All India Institute of Medicd
Sciences
Amoebic liver abscess NII Cadila Labs Ltd. Ranbaxy Labs
detedion Ltd.
Blood gouping NII CadilaLabsLtd.
Detection d hepatitis— B NII Lupin LabsLtd.
Leprosy immunomodul ator NII CadilaLabsLtd.
Source: TIFAC (1992), in Menon (1997)
References:
1. Graham Dutfield, Intell ectual Property, Biological resources, Traditional Knowledge, Earth scan, UK,
2004.

2. Manju Sharma, Agriculture Biotechnology: Country case Studies. (eds. G. J.Parseley and L. R.
Macyntyre), 2002.
3. S. C. Santra, Environmental Science, New Central Book Agency, Kolkata, 2001.

News and Views

@ Genetic improvement of crops

Through the ages, genetic improvement of crops has always preceded agricultural growth in developed
and developing countries alike. Norman Borlaug relied on insect-resistant, high-yield wheat to successfully
launch what has now been termed the first Green Revolution. This helped India embark onthe road to achieving
sdlf-sustenance. Initiated in 1978, the first Green Revolution depended on increased use of irrigation, pesticides
and fertilizers to drive ayricultural growth. Prime Minister Manmohan Singh believes that the technologies and
strategies counted on by the first Green Revolution seem to have run their course. The advent of genetic
engineering promises to propel us towards a more eo-friendly, sustainable agricultural system, which India
direly needs. Today, India must make another leap — from subsistence-farming to sustainable development.
The impetus given to agricultural growth in India by the first Green Revolution has dowed down. There is an
urgent need for renewed thrust on research to increase agricultural incomes and productivity. The key lies in
achieving a harmonious blend d indigenous knowledge with advanced science and proper applicaion d
biotechnology to the improvement of seeds.

(By Kannan K. Unni, Hindustan Times: 03/14/2006)

# Conferenceon” Biotechnology for Sustainable Agricultureand Agro- Industry” at Hyderabad

Union Urban Development Minister S. Jaipal Reddy has cdled upon agricultural scientists to focus on
higher productivity to meet the needs of the growing popuation, while ensuring that there was no conflict
between development and environment. Addressing the valedictory session of Agri Biotech-2006, first
international conference on "Biotechnology for Sustainable Agriculture and Agro Industry” here on Saturday, he
told scientists to be conscious of the cnflict between development and environment. Underlining the need for a
seand green revolution in the cuntry, he said a lot more was needed to be done by the governments in
biotechnology research. The three-day conference, attended by more than 600 delegates from 15 countries,
adopted "Hyderabad Agribiotechndogy Declaration™ affirming that that sustainable increase in food production,
food security, stable income generation for poor farmers and landess agricultural labour was the highest
priority. It said enhanced publicly-funded programmes will accelerate knowledge about the genomes of crop
plants and lead to a fair access to crop gene resources to the needy. The declaration cdled for a multi-
disciplinary approach to achieve increased food production by tednologies that are sustainable and
environmentally sound. It stressed the need for support to coordinated reseach, reviewing the regulatory
processes keeping in view everyone's right to benefit from scientific advancement while applying rulesin pubic
interest. It wanted a thorough examination d the purview and purpose of intell ectual property rights padlicies.

(The Hindu, Sunday, Mar 12, 2006)
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@ Agricultural biotechnology critical for biodiversity protection

Agricultural biotechnology is necessary for the mnservation and enhancement of biodiversity. As
officials from 132 nations meet in Brazil this week for a UN meeting urder the Biosafety Protocol, the plant
science industry reminds governments of the vital role biotech innovations play in adieving sustainable
agriculture and development. Biotech crops are essential to conservation and sustainable use of biodiversity —
the overall objective of the Biosafety Protocol. They enable more dficient use of water in agriculture, reduce
soil erosion, prevent loss of biodiversity, and increase air quality. By making farming more efficient on limited
land areg they are criticd for preventing habitat destruction — the biggest single threa to biodiversity.
Biotechnology is an established technology, having been used in research for more than 30 years, and with
biotech crops commercially available for more than 10 yeas. In this time, there has been no proven harm to
humans or the environment.

(Checkbiotech.org (pressrelease), Switzerland \Wednesday, March 15, 2006)

@ Organic farming isa way towards sustainable development

The @ncept of organic farming basically emerged from the biological processes avail able in nature and
with the human eff orts these are being uilized at large scale. For example decomposition of organic matter is a
natural process but with human methodology it is efficiently utilizing in making compast, vermicompost, micro-
organism like Trichoderma is being utilized for pest management. So there is no dearth o nature’'s
biotechnology, the only requirement is to develop methodology for harnessing this several methods that have
been developed for utilizing the natural biotechnologies like production and use of bio-fertilizers,
vermicomposting, production d predator and parasites in artificial environment and this can help a lot for
successful organic farming and Utimately the sustainability. The only need is promotion and demonstration of
such technology so that farmer realize it a sustainable solution and come out form the illusion o deliberated
biotechnology.
(By Muneer Ahmad Sofi, GreaterKashmir.com (pressreease), India - 10 Mar 2006)

West Bengal Biodiversity Board
(http://mwmw.wbpch.gov.in/biodiversity/wbbdb_info_act.shtml)

The West Benga Biodiversity Board has been formed under the notification o the Department of
Environment, Government of West Bengal on September 16, 2004.The West Bengal Biodiversity Board is the
statutory agency for ensuring proper implementation of the Biologicd Diversity Act, 2002 to conserve the
biological diversity, encourage sustainable use of resources and ensure fair and equitable sharing o benefits
arising from use of genetic resources. It also can reguate by granting of approvals or otherwise requests for
commercial utilization ar bio-survey and bio-utilization o any biological resource by Indians.

Recent initiatives by the WBBB:
« Formation o BMC’sin every phytoecological zone of West Bengal.
»  Conductingworkshops for PBR’s under these BMC's.
«  Conducting biodiversity related workshops for different target groups viz. Bureaucrats, School &
College teachers, Universities, College & School students and NGOs.
«  Building awareness regarding biodiversity conservation for the community.
» Identificaion of ‘ Heritage Sites' & ‘Saaed Groves'.
Recommended Committees:
* Biodiversity Inventory Committee
» Agricultural Biodiversity Committee
*  Wetland Biodiversity Committee

* Heritage & Sacred Grove Committee
*  Awareness Committee
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SDNP-ENVIS Programme on Sustainable Development

Ministry of Environment and Forest (MoEF) has sdlected 20 ENVIS Centres in India having dfferent
thematic area to work as partners under Sustainable Development Network Programme (SDNP) in collaboration
with Indo-Canadian Environment Fund (ICEF). Under this SDNP-ENVIS Rogramme, ENVIS Centres envisage
to collect, collate and disseminate the national level information on sustainable development. These ENVIS
Centres have been assigned an additional responsibility to work on their specific thematic areato strengthen the

ENVIS Network and to enhance the avail ability of information resources on sustainable development.

FORTHCOMING EVENTS

Events Date Place & Correspondence
Bangalore Bio 2006 June7,2006 | Bangalore India
www .bangal orebio.in/conference.htm
National Conference on “Hazardous Jure8™-10", | T4j Lands End, Mumbai,
Waste Management & Environment 2006 Organised by: Vidarbha Productivity Coundil,
Protection for Sustainable Development” 35, MIDC Area, Nagpur-440028
E.mail: twmneeri_ngp@sancharnet.in
8" World Congress on Environment 9-11 June, Palampur, Himachal Pradesh (India)
Management 2006
Energy, Environment, Ecosystems, July 11, 2006 | Vouliagmene, Athens, Greece
Sustainable Devel opment (EEESD6) www.worldses.org/conference/ 2006/greece/energy
E.mail: info@wseas.org
International conference on bio-fuels August 14, Bikaner, India
vision 2015 2006 Email: satish@ech.ac.in , www.ech.ac.in/biofuel
International conference September Ladi Kwali Way, Maitama, Abuja, Nigeria,
Oninfrastructure development and the 10-15, 2006
environment (ICIDEN-ABUJA 2006)
International Conference on Green 27-28 Institute of Management Technology,
Competitiveness for Sustainable October, 2006 | Gaziabad, India
Development (ICGC 2006) Website www.imt.edu
NanoBiotech World Congress November 16, | Boston, USA
2006 www .sd ectbi osc ences.com/conferences/nanobi otech
2006
Global Sustainable 2™ Biotech Congress | December 18, | Nagpur, India
(2006) 2006
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