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1997 marks the 25th anniversary of the Stockholm Confer​ence on the Human Environment and the 5th anniversary of UNCED. On this occasion, there is widespread concern about our inability to arrest further damage to our life support systems and about the growing economic and technological inequity among nations, within nations, and between .men and women. As Maurice Strong, who was Secretary General of both the Stockholm and Rio Confer​ences, said : "Every year, every day and every hour that we fail to take the action needed to change course similarly increase the risks of inaction and the cost of the shift that will eventually have to be made,"
Biological diversity is a priceless heritage, the wealth of life on earth comprising millions of plants, animals, and micro-organisms, the genes they contain, and the intricate ecosystems they help build into the living environment. This diversity of living forms is the result of millions of years of evolution and has helped to sustain life on earth.
The conservation of biological diversity and its sustainable and equitable utilisation are essential not only to support the functioning of ecosystems and human economics, but also to ensure the continuing processes of evolution. Spe​cies extinction is the most fundamental and irreversible manifestation of biodiversity loss. However, the more pro​found implication is for ecological functioning and resil​ience, which involves basic ecosystem processes and the capacity of an ecosystem to withstand and recover from shocks and stresses. Moreover, the narrow base of modern food security sys​tems enhances their vulnerability to adverse weather con​ditions.
Biodiversity : India's Heritage
India is one of the twelve megabiodiversity areas of the world with over 45,000 wild species of plants and 77,000 wild species of animals recorded, together comprising about 6.5 per cent of the world's known wildlife. It is not only the sheer diversity, but also its uniqueness that is impres​sive (Table 1.1).
Table 1.1 : India's biodiversity
Category

No. of Species

Endemic


Mammals Birds Reptiles Amphibians Flowering Plants,

372 1228 446 204 17000

37 50 152 85 4900


Source: GDI 1997a
Equally impressive is the range of domesticated biodiversity. At least 166 species of crops and 320 species of wild relatives of crops are known to have originated here. Within each of these species, the diversity of varieties is outstanding; possibly an estimated 50,000 to 60,000 variet​ies of rice were grown in India not so long ago. Similarly significant is indigenous livestock diversity with 27 breeds of cattle, 40 of sheep, and 22 of goats.
It has been estimated that at least 10 per cent of India's recorded wild flora, and possibly a larger fraction of its wild fauna, are on the threatened list, many of them on the verge of extinction. This need not be surprising consid​ering the fact that in 'the last few decades, India has lost at least 50 per cent of its forests, polluted over 70 per cent of its waterbodies, built or cultivated over much of its grasslands, and degraded most of its coasts. In addition, hunting, overexploitation, poisoning by pesticides, excessive botanical and zoological collection, displacements by exotics, and a host of other activities have taken a heavy toll of biodiversity.
Nonetheless, India's efforts at countering the rapid erosion of biodiversity have been significant and multi-dimensional, especially in the last three decades. India has one of the world's largest networks of protected areas (533 national parks and sanctuaries) providing in situ conservation. Equally significant are the efforts in ex situ preservation through institutional structures like the National Bureaus of Plant, Animal, and Fish Genetic Resources of the Indian Council of Agricultural Research. At the same time, com​munity efforts in the conservation of our biological wealth are growing. Forest Departments and communities living adjacent to forests are increasingly coming together to organise Joint Forest Management programmes.
The biological wealth of India is indeed a valuable asset to be managed prudently. The Convention on Biological Di​versity (CBD) recognises that the biodiversity occurring within the political frontiers of a country is the "Sovereign Property" of that country. Thus we have inherited a rich genetic estate. Along with it comes the duty and respon​sibility to conserve and use the biodiversity resources in a sustainable manner.
The diversity of living forms occurring in India is the result of both climate and soil variability as well as cultural and ethnic diversity. There are over 53 million tribal people in India belonging to 550 communities. Two-thirds of the tribal population live in central India, covering the States of Madhya Pradesh, Orissa, Bihar, Gujarat, and Rajasthan. Nearly 80 per cent of the population of the north-east States of Meghalaya, Nagaland, Mizoram, and Arunachal Pradesh belong to tribal communities. In the north-eastern tribal area, there are genetic resources of coir, jute, saccharum, cucurbits, rice, soybean, maize, citrus, buckwheat, and several beans. The central Indian tribal belt has con​tributed rich genetic diversity in minor millets, pigeon pea, rice, niger, sesame and forage grasses. In the Western Himalayan tribal belt there is considerable genetic variability in buckwheat, amaranth, soybean, lentil, cowpea, and pome and store fruits. A few examples of plant genetic resources contributed by ethnic tribal cultures are given in Table 1.2.
Table 1.2: Endemic plant genetic resources and ethnic tribal cultures - India
1.    Arenaria holosteoides, pot herb, Ladakh
2.    Avena steriles ssp. ludovteiana, wild oat of N.W. India
3.    Cajanus mollis, foothills of Himalayas
4.    Coptis teeta, Mishmi tribals
5.    Curcuma cannorensis,   Irulas of Kerala
6.    Curcuma escalcarata,   Irulas of Kerala
7.    Flemingia procumbens, wild genetic resource of tubers, Garhwal Himalaya to Bhutan
8.    Musa sikkimensis, Himalayas - Lepchas
9.    Oryza jeyporensis, Koraput Bhottada Tribe in Orissa
10.  Oryza officinalis ssp. malampuzhaensis, Kattunayakas of Kerala, Tamil Nadu, and Andhra Pradesh
11.   Piper hapinum, Kanikars of Kerala
12.  Piper muneyporense, Manipur Tribals
13.  Pueraria bella, the tuberous roots edible, Abors & Mishmees
14.   Vigna khandalensis, Marathwada Tribals
15.   Vigna trilobata var. pusilla, Marathwada Tribals
Source: Nayar 1996
The three megacentres of endemisms in India are (1) West​ern ghats, (2) Eastern Himalayas and (3) Western Himalayas. There are 25 micro endemic centres in India. The total endemic taxa of flowering plants in India consist of about 148 endemic genera and 5725 species, of which 3471 taxa occur in the Himalayas, 2015 taxa in peninsular India and 239 taxa occur in the Andaman and Nicobar Islands (Nayar 1996).
Before the advent of colonial rule, forests were managed by tribal and local communities. They generally used the wood and non-wood forest products in a sustainable man​ner, since they observed simple lifestyles and their wants were few. From the middle of the last century, the man​agement of forests became the responsibility of governGender Dimensions in Biodiversity Management
merit forest departments. According to Landsat imagery (1993), the area covered by forests in India is 64.01 million ha, i.e., less than two per cent of the total forest area in the world.
As mentioned earlier, India has one of the largest net​works of protected areas in the world. Table 1.3 presents the details of the wildlife sanctuaries and national parks in India.
Table 1.3: Wildlife Sanctuaries and National Parks - India
State/Union Territory

Sanctuaries Total           Area No.         (sq. km)

National Parks Total        Area No.      (sq. km)


Andaman & Nicobar Islands

94

372.15

8

900.77


Andhra Pradesh

21

11,832.54

4

372.23


Arunachal  Pradesh

'9

6,177.45

2

2,468.23


Assam

8

990.58

2

930.00


Bihar

19

3,881.75

2

567.32


Goa

4

355.78

1

107.00


Gujarat

21

16,970.16

4

479.67


Haryana

10

342.65

1

1.43


Himachal Pradesh

30

4,702.87

2

1 ,295.00


Jammu & Kashmir

15

10,157.67

4

3,900.07


Karnataka

20

4,238.21

5

2,471.98


Kerala

12

2,143.36

3

536.52


Madhya Pradesh

32

10,567.05

1

6,485.72


Maharashtra

25

13,995.49

5

958.45


Manipur

1

184.85

2

81.00


Meghalaya

3

34.21

2

267.48


Mizoram

3

560.00

2

250.00


Nagaland

3

24.41

1

202.02


Orissa

18

6,214.96

2

1,212.70


Punjab

6

294.82

0

-


Rajasthan

22

5,662.87

4

3,856.53


Sikkim

4

92.10

1

850.00


Tamil Nadu

17

2,671 .03

5

401 .63


Tripura

4

603.62

0

-


Uttar Pradesh

29

8,107.52

7

5,429.83


West Bengal

15

1,055.55

5

1,692.65


Daman & Diu

1

2.18

-

-


Delhi

1

13.20

-

-


Chandigarh

1

25.42

-

-


Dadra & Nagar Haveli

-

-

-

-


Lakshadweep

-

-

-

-


Pondicherry

-

-

-

-


Others

-

-

10

200.80


Total

448

112,274.45

85

35,919.03


Source: GDI 1997a

Besides the national parks and sanctuaries, eight biodiversity-rich areas have been designated as biosphere reserves to conserve representative ecosystems (Table 1.4).
Table 1.4: Biosphere Reserves - India
Biogeographic Region
Name of the Biosphere Reserve & State/Union Territory
West Himalaya North-East India
Gangetic Plains Coastal Western Ghats
Islands
Deccan Peninsula
Nanda Devi (Uttar Pradesh) Nokrek (Meghalaya) Manas (Assam) Sunderbans (West Bengal) Gulf of Mannar (Tamil Nadu Nilgiris (Karnataka, Kerala, Tamil Nadu)
Great Nicobar (Andaman and Nicobar Islands) Simlipal (Orissa)
Source: GDI 1997a
Five of the protected areas have been designated as world heritage sites under UNESCO's World Heritage programme (Table 1.5).
Table 1.5: World Heritage Sites - India
Site
Location
Kaziranga National Park Keoladeo Ghana National Park Manas Wildlife Sanctuary Nanda Devi National Park Sunderban National Park
Assam
Rajasthan
Assam
Uttar Pradesh
West Bengal
Source: GDI 19a?a
Six wetlands have been designated under the convention of wetlands of international importance, especially as wa​terfowl habitat, generally referred to as Ramsar sites. Ad​ditionally, eleven wetlands have been identified for inten​sive conservation and management (Table 1.6).
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Table 1.6: Wetlands of national and international importance
Wetland

State

Area (in ha)


Chilka

Orissa

114,000


Harike Keoladeo Ghana Loktak Sambhar Wular

Punjab Rajasthan Manipur Rajasthan Jammu & Kashmir

4,100 2,873 27,600 7,200 18,900


Ashtamudi

Kerala

3,200


Bhoj Kabar

Madhya  Pradesh Bihar

1,000 6,738


Kanjli Kolleru

Punjab Andhra Pradesh

3,000 90,000


Nalsarovar Pichola Renuka

Gujarat Rajasthan Himachal Pradesh

18,400 1,000 670


Sasthamkotta

Kerala

375


Sukhana Ujni

Chandigarh Maharashtra

170 35,700


•   RAMSAR  sites Source: GOI 1997a
The existing protected areas are under severe anthropo​genic pressures, as revealed by the study undertaken by MSSRF in six major biodiversity-rich "protected areas" (RGICS & MSSRF - 1995). The areas under threat include the Manas Sanctuary in Assam, which is a world natural heritage site. Besides forests, mountains, grasslands, lakes, marshes, river systems, other wetlands, mangroves, coral reefs, oceans, and even deserts are facing threats due to various reasons. Such threats to species and genetic diver​sity in India come from factors that are more or less similar to factors present elsewhere in the world, namely, unsustainable development, commercial greed, and popula​tion pressure. Under such conditions, ex situ preservation at least helps to maintain for posterity representative samples of the genetic variability occurring in important economic plants and farm animals.
Fortunately, India has well-developed institutional infra​structure for ex situ preservation of plants, forest trees, farm animals, and fish. The Indian Council of Agricultural Research has established National Bureaus of Plant, Ani​mal, and Fish Genetic Resources. The National Bureau of Plant Genetic Resources (NBPGR) has, with assistance from the U.S. Government, established one of the largest reposi​tories for the conservation of seeds of economic plants in the world. It is a national organisation with the broad mandate to provide vital support to the country's crop improvement programmes in the form of required germplasm and also to act as the custodian of India's plant genetic resources of cultivated plants and their wild rela​tives. Besides having its own network of twelve regional stations and base centres in different agroecological re​gions of the country, it has strong linkages with crop-based institutes of ICAR, National Research Centres, All India Co-ordinated Crop Improvement Projects, State Agricul​tural Universities, Government departments, NGOs, Re​search Foundations, and private sector R&D programmes.
Indian National Gene Banks, established by NBPGR, have over 1,54,000 accessions of diverse crops kept safely under long-term storage at -20° C. The National Plant Tissue Cul​ture Facility and the Cryopreservation Facility preserve vegetative propagules and endangered plant species. Ac​tive collections are held at 30 National Active Sites for multiplication, evaluation, and distribution. Every year, through planned explorations, NBPGR scientists add 8,000 to 10,000 seed samples. Besides these collections, nearly 50,000 seed materials are introduced from abroad annually and distributed to user-scientists after quarantine inspec​tion.
The Ministry of Environment and Forests conserves forest genetic resources. In addition, the International Crops Re​search Institute for the Semi-Arid Tropics (ICRISAT) main​tains a large ex situ collection of crop germplasm of chick pea, pigeon pea, sorghum, millets, and groundnut. Through international research and related activities, ICRISAT, in partnership with national research systems and collabora​tion with other countries (in which ICRISAT's mandate crops have relevance to enhance nutrition and well-being, especially of low income people), contributes to sustainable improvement in the productivity of agriculture in the semi-arid tropics.

Systems of Biodiversity Conservation
In situ conservation
Habitat protection and preservation
In situ conservation involves the preservation, in its pris​tine purity, of a habitat rich in biodiversity. Such habitat conservation helps not only in preserving the flora and fauna, including micro-flora and micro-fauna, but also en​ables continued evolution through mutations, segregation, and recombination. Sustainable in situ management of biodiversity helps to provide a wide range of wood and non-wood forest products to the community as well as a rich variety of food and medicinal plants. The maintenance of a significant proportion of the world's biological diver​sity at present only appears feasible by maintaining organ​isms in their wild state and within their existing range. This is generally preferable to other courses of action because it allows for continuing adaptation of wild popu​lations by natural evolutionary processes and, in principle, for current utilisation practices to continue (although these often require enhanced management). Viable populations of many organisms can be maintained in cultivation or in captivity. Plants may also be maintained in seed banks and germplasm collections; similar techniques are under devel​opment for animals (storage of embryos, eggs, sperm) but are more problematic. In any event, ex situ conservation^ is clearly only feasible at present for a small percentage of organisms. It is extremely costly in the case of most ani​mals, and while it would in principle be possible to con​serve a very large proportion of higher plants ex situ, this would still only amount to a small percentage of the world's organisms. It often involves a loss of genetic diversity through founder effects and the high probability of in​breeding.
In situ on-farm conservation
The system of on-farm conservation is relevant to the preservation of folk varieties and landraces and helps to maintain intra-specific variability. Also, such on-farm conservation helps to add value to genetic material through selection and information about their economic value. The thousands of rice varieties occurring in India owe their origin to this method of conservation and selection.
Ex situ conservation ''] Sacred groves
The protection of economic and ecological keystone species is assured by investing the groves within which they are i planted with spiritual value. Parts of naturally occurring forests may also be designated as sacred groves, leading to a category of in situ sacred groves. Analysis of the rationale of the choice of tree species included in a sacred grove often reveals that such species play an important role in strengthening the ecological security of the area and the livelihood security of the communities safeguard​ing them.
Sacred trees
Individual tree species may be conserved by designating them as "temple trees" or sacred trees. Here again, there are economic or medicinal or ecological reasons for the selection of tree species and their protection. The medical uses of the temple trees of South India have been studied and described (Thirugnanam 1995).
Village forests
Many tree species are cultivated and preserved in commu​nity lands. However, with the growth in human and cattle population, a considerable proportion of such common property resources have become degraded.
Botanical and zoological gardens and arboreta
Botanical and zoological gardens and arboreta as systems of biodiversity conservation are of more recent origin, i.e., a few centuries old, in contrast to the in situ conservation practices which have been in vogue for thousands of years.

Gene banks
Gene banks facilitate the cryogenic preservation of seeds, ,pollen, genes, tissues, and cells. This form of ex situ man​agement of biodiversity has grown, particularly during the last 50 years. It should be emphasised that cryopreservation only helps to maintain genotype and does not provide scope for further evolution as in the case of in situ conser​vation.
With the advent of biotechnology, the preservation of ge-nomic DNA, DNA constructs, and other forms of preser​vation at the molecular level is also gaining momentum.
Genetic gardens
Specialised gene pools may be maintained in genetic gar​dens by scientists and research institutions.
National Bureaus
The National Bureaus for Plant, Animal, and Fish Genetic Resources of ICAR help to undertake systematic ex situ preservation of valuable germplasm. These bureaus concen​trate on steps to preserve agrobiodiversity, i.e., the compo​nent of "biodiversity which is assessed to be of economic value (Figure 1).
The various systems of biodiversity management have been summarised (Table 1.7).
Gender and Biodiversity
The gender dimension in biodiversity management has been an area of neglect so far. In almost all government sponsored in situ and ex situ conservation efforts, the gender dimension is yet to be integrated with the manage​ment culture. Only in recent years has gender been ac​knowledged as an important variable in conservation and management. In community conservation efforts there are well-defined gender roles, particularly in the areas of plant and seed selection and preservation. In a temple at Along in Arunachal Pradesh, for example, credit is given to a woman for domesticating rice.
The role that women play in biodiversity conservation has been overlooked despite the fact that women have a pro​found knowledge of plants and animals in their environ​ment. Traditionally, women have been using a variety of indigenous plants, trees, and animals, and they have a direct stake in their preservation. The loss of habitats and biodiversity affects the most underprivileged people, the majority being women. This is why women have partici​pated in large numbers in movements like the Chipko Andolan. Their problems are greatly interrelated with those of the environment. In spite of possessing the knowledge about biodiversity conservation, poor women are often left with no choice but to exploit natural resources just in order to survive. There is urgent need for studies on the gender dimensions of biodiversity conservation and man​agement.
It has been noticed that for a variety of socio-economic factors, women, particularly in hill areas, are having to assume greater responsibility for agriculture than before, a process termed the "feminisation" of agriculture. However, women hold land titles to a mere one per cent of the world's land. The specific contributions of women and men to agricultural production are often divided along gender lines, with important implications for sustainable agricultural practices and biodiversity conservation. Men are generally responsible for land preparation such as clear​ing and tilling the soil. Wqmen are responsible for sowing, hoeing, crop maintenance and harvesting, food processing and storage, and seed selection for future planting. Studies show that because of women's responsibilities for securing food, fuel, and water (and the ensuing labour burdens imposed on them when the resources needed to produce these goods become scarce), women tend to have greater interest in preserving and conserving croplands, forests, and other natural resources for perpetual use. Men, on the other hand, are more often concerned with converting these resources into cash. In addition, women are traditional caretakers of genetic and species diversity in agriculture. Their knowledge of the necessary growing conditions and nutritional character​istics of various species gives them a crucial fund of expe​rience in seed selection and plant breeding. This enables them to maintain the genetic diversity required to adapt to fluctuating weather patterns and to ensure the survival of traditional crops adapted to local conditions and tastes. This is an especially important factor in an era of increas​ing hybridisation and monoculture.
Even when women are the main contributors to household incomes, their work is rarely fully valued or even ac​knowledged in national economic accounting and planning. Since women's work is systematically undervalued or ig-. nored, it is hardly surprising that their needs are left out of development planning at every level. Men become the targets of programmes to reallocate land, extend credit and training, and increase cash earnings, to the exclusion or outright detriment of women.
Nowhere is this more true than in agricultural develop​ment policies which promote cash crops controlled by men, at the expense of subsistence agriculture and women. One major impact of these strategies has been the shift in land access away from local villagers, including women, to gov​ernment and private ownership. Without land tenure or ownership rights, .women cannot invest in long-term con​servation practices. As more women are pushed into mar​ginal lands or made landless altogether, they may have no choice but to abandon sustainable practices and use harm​ful production methods just to provide for their immediate needs. Far from improving the lives of the rural poor, modern agricultural development strategies have contrib​uted to environmental degradation and biodiversity loss, and simultaneously increased women's work and decreased their ability to provide for their families.
Apart from the above problems, training and agricultural extension programmes are directed at men, and only a small fraction of extension workers are women. In Africa, only four per cent of extension workers are women, while among variables of age, wealth, caste, ethnicity, etc." The participants also concluded that "within local communities, women maintain vital knowledge and play crucial roles in the conservation and use of biodiversity. An understanding of men and women farmers' differential roles and respon​sibilities in PGR conservation and management, as well as the intrinsic value of their knowledge, is crucial to sustain-able, effective, and equitable PGR conservation and utilisation initiatives. Agricultural research and extension based on local and gender-differentiated knowledge sys​tems, institutions, and management strategies should be provided to assist farming communities who maintain PGR in their agroecological systems."
A recent study carried out at the Wageningen Agricultural University (WAU), the Netherlands, indicates that there is currently no comprehensive review of the literature on gender and biodiversity. Such a review has, therefore, been undertaken by MSSRF and by the Department of Gender Studies in Agriculture at WAU. The literature search so tar indicates that there are very few studies directly dealing with gender and plant genetic resources manage​ment.
