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About the UNEP-GEF-MoEF Access and Benfit Sharing Project 

The objective of the UNEP-GEF-MoEF project on Access and Benefit Sharing (ABS) is to 

increase the institutional, individual and systemic capacities of stakeholders to effectively implement 

the Biological Diversity Act, 2002 and the Rules 2004 to achieve biodiversity conservation through 

implementing Access and Benefit Sharing Agreements in India.  

The project is the first ever global project - a programmme to access genetic resources, assess 

their economic value and share the benefits arising out of them among the local people.  This project 

is being implemented in 10 states of India namely Andhra Pradesh, Goa, Gujarat, Himachal Pradesh, 

Karnataka, Odisha, Sikkim, Telangana, Tripura and West Bengal. The executing organization 

includes the National Biodiversity Authority, in collaboration with the 10 State Biodiversity Boards, 

Botanical Survey of India (BSI), Zoological Survey of India (ZSI), United Nations Development 

Programme (UNDP), United Nations Environment Programme-Division of Environmental Law and 

Conventions (UNEP/DELC), United Nations University-Institute of Advanced studies (UNU-IAS) 

and Global Environment Facility (GEF). 

 

The main components of the project include: 

1. Identification of biodiversity with potential for ABS and their valuation in selected 

ecosystems such as forest, agriculture and wetlands. 

2. Development of tools, methodologies, guidelines, frameworks for implementing ABS 

provisions of the Biological Diversity Act. 

3. Piloting agreements on ABS 

4. Implementation of policy and regulatory frameworks relating to ABS provisions at 

national level and thereby contribute to international ABS policy issues. 

5. Capacity building for strengthening implementation of the ABS provisions of the BD 

Act. 

6. Increase public awareness and education programmes. 
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PREFACE 

Biodiversity is a major component to global food security and nutrition. Differences in 

genetic variations within a species, as represented by livestock breeds or strains of plants, reduce risk 

from diseases and increase the chances of survival in harsh environment. More than 70,000 plant 

species are used in traditional and modern medicine. Biodiversity is crucial to human welfare, 

sustainable development and poverty reduction. In the long terms, the value of services lost may 

greatly exceed the short-term economic benefits that are gained from transforming ecosystems. 

Biodiversity provides the raw materials, combinations of genes, that produce the plant varieties and 

animal breeds upon which agriculture depends. Thousands of different and genetically unique 

varieties of crops and animal breeds owe their existence to 3000 million years of natural biological 

evolution and to careful selection and nurturing by our farming and herding ancestors during 12000 

or so years of agriculture. Whether they are used in traditional farming systems, conventional or 

modem breeding or genetic engineering, the genetic resources of plants and animals are a global asset 

of inestimable value to mankind. As genetic diversity erodes, our capacity to maintain and enhance 

crop forest and livestock productivity decreases along with the ability to respond to changing 

conditions. Genetic resources hold the key to increasing food security and improving the human 

condition. 

Himachal Pradesh is one of the largest States in the Indian Himalayan region. The State 

encompasses extraordinary vegetation communities and floral assemblages, which could be attributed 

to wide altitudinal gradient coupled with local variations. The age-old traditional values attached with 

traditional varieties of crops, animals and the medicinal plants had a direct link with human well 

being in this hilly State.  There are a number of unique, endemic and threatened species of 

traditional crops and medicinal herbs, and local traditional knowledge/products in high altitude areas 

of the State.  

Keeping in view the above, an attempt has been made in the present document to enumerate the 

biological resources found in the State under the UNEP-GEF-MoEFCC funded project on Access and 

Benefit Sharing (ABS) aimed at increasing the institutional, individual and systemic capacities of 

stakeholders to effectively implement the Biological Diversity Act, 2002 and the Rules 2004 to 

achieve biodiversity conservation through implementing Access and Benefit Sharing Agreements in 

India. This document provides updated information on important components of biological resources 

found in the State. 
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Collective human actions are transforming, even ravaging, the biosphere - perhaps irreversibly- 

through global warming and loss of biodiversity.  

…………….Martin Rees 
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BIODIVERSITY: CONCEPT AND SCOPE 
 

ML Thakur, Anil Thakur*, Pankaj Sharma and Vineet Negi 

HP State Biodiversity Board, Vigyan Bhawan, Shimla 

* Government PG College, Sanjuali, Shimla 

Biological diversity is made up of all species of plants and animals, their genetic material and 

the ecosystems of which they are a part. The word 'biodiversity' is a contraction of biological 

diversity. It refers to variety within the living world. The term biodiversity is commonly used to 

describe the number, variety and variability of living organisms. In general, biodiversity is defined in 

terms of genes, species and ecosystems, corresponding to three fundamental and hierarchically 

related levels of biological organization. It is a popular way of describing the diversity of life on 

earth and includes all life forms and the ecosystems of which they are a part. It is the driving force 

behind this universe as it supplies us with the basic necessities like food, water, air, place to live, 

cures our ills, provides raw materials for our industries, beautifies and enriches our physical and 

spiritual life. The Earth’s survival depends on maintaining this diversity of life forms.  

The word biodiversity which is the abbreviated word for Biological Diversity appears to have 

come into prominence around 1980, when Norse and McManus (1980) first defined it. Its 

abbreviation into ‘biodiversity’ was apparently made by Walter G. Rosen in 1985 during the first 

planning meeting of the ‘National Forum on Biodiversity’ held at Washington DC in September 

1986. The published proceedings of this meeting in a book entitled Biodiversity introduced the notion 

of biodiversity and popularised this word among the scientific community as well as the public. 

Since then, not only the number of publications on biodiversity, but also of people interested in the 

subject for one reason or the other has steadily increased (Harper and Hawksworth, 1994). The 

United Nations Conference on Environment and Development (UNCED) held in 1992 at Rio de 

Janeiro (Rio Summit or Earth Summit) has also substantially elevated the status of biodiversity.  

The classical definition of biodiversity included in the convention on Biological Diversity, 

defines biodiversity as the variability among living inter alia terrestrial, marine and other aquatic 

systems and the ecological complexes of which they are part, this includes diversity within species, 

between species and of ecosystems. According to Global Biodiversity Strategy, biodiversity is the 

totality of genes, species and ecosystems in a region. While Huston (1994) views biological 

diversity, essentially as the coexistence of species on changing landscapes, Wilson (1997) presents 

biodiversity as all heredity based variation at all levels of organization, from the genes within a 

single local population or species, to the species comprising all or part of a local community and 

finally to the communities themselves that compose the various ecosystems of the world. Mallet 

(1998) argued that diversity of life is fundamentally genetic and one can use a variety of genetic 

mutations to investigate diversity both within and between species. 

During past twenty years or so biodiversity has attracted attention of various workers 

expediting fauna and flora of the world. The science considered and needed as the basic science, has 

grown at an unexpected pace. Several softwares are developed to accommodate the data of faunal 

and floral biodiversity for the different regions of the globe. Hundreds of terms defining biodiversity 

have been proposed so far.  

Biological diversity is the basis of adaptation and evolution and is basic to all ecological 
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processes. It contributes to research and education, cultural heritage, recreation and tourism, the 

development of new and existing plant and animal domesticates, and the supply of harvested 

resources. The intrinsic importance of biological diversity lies in the uniqueness of all forms of life: 

each individual is different, as is each population, each species, and each association of species.  

Man has been dependent upon the biodiversity for fulfilment of his entire livelihood needs. 

The ancient Indian literature is replete with references to animal and plant life affecting the lives of 

human beings on day to day basis. Many of the plants and animals have been domesticated over a 

period of time. Man has also discovered curative uses of plants and animals found in his immediate 

vicinity, and has associated religious value to most important of such plants. But degradation of the 

Himalaya, of which Himachal Pradesh is a part, is having a profound influence on all ecosystems of 

the region resulting in the loss of biodiversity. It is, therefore, very important to conserve the ecology 

and biodiversity of this fast deteriorating fragile ecosystem. Several endemic species have evolved in 

this area. These are particularly adapted to the Himalayan way of life, especially at high altitudes 

above timber line. There are also many valuable animal resources from scientific and aesthetic points 

of view, and several of these are threatened due to large scale destruction of their habitats. Many 

interesting unknown taxa may become extinct before they are even discovered. Considering the 

ecosystem as a gene bank, if populations of species are reduced, there may be a genetic drift and 

gene loss which is potentially an important loss. 

LEVELS OF BIODIVERSITY  

 Theoretically there are three levels of biodiversity but all of them are intervened in such a 

way that practically it is impossible to separate them. Biodiversity is normally treated in terms of 

genes, species and ecosystems in correspondence with the three fundamental hierarchical levels of 

biological organization. Thus, these three diversities are respectively referred as genetic, species and 

ecosystem diversities.   

Genetic Diversity  

Genetic diversity refers to the variation of genes and genotypes between and within species. It 

is the sum total of varied genetic information contained in the genes of individual plants, animals and 

micro-organisms that inhabit the earth. Diversity within a species gives the ability to adapt or resist 

changes in environment, climate and agricultural methods or the presence of new pests. This 

represents variations in genes (DNA or RNA). Ultimately this is due to the variations of sequences of 

bases in nucleic acids, which constitute the genetic code. 

The genetic variations are due to gene and chromosome mutations, and in organisms with 

sexual reproduction these can be spread by recombination. Other kinds of genetic diversity can be 

identified at all levels of organizations, including the amount of DNA per cell, chromosome structure 

and number. 

 Genetic variation within the species influences the way in which a species Interacts with its 

environment and enables a population to respond to natural selection. Genetic diversity also provides 

the potential for subsequent evolutionary change. Biodiversity among organisms ultimately arises at 

the molecular level involving the sequences of nucleic acid. 

Species Diversity 

Species diversity, in its broadest sense refers to the numbers of species occurring in a 

particular location. Species diversity is often measured with the goal of examining and comparing 



patterns of species distribution at local and regional levels. These measures are used chiefly for 

examining particular groups of species rather than the full range of species and interactions found in 

nature. 

 Complex spatial pattern of species diversity have often been recognised by dividing species 

richness into three major components to characterise diversity on different scales. Thus, the species 

richness is considered as Alpha-diversity, Beta-diversity and Gamma-diversity. The alpha-diversity 

of species is described as species richness within a community or habitat. The beta-diversity is a 

measure of the rate and extent of change in species along a gradient from one habitat to others. The 

gamma-diversity is the richness of species of a range of habitat in a geographical area which is a 

consequence of alpha-diversity of the habitats, together with the extent of beta-diversity between 

them.  

Ecosystem Diversity 

 Ecosystem diversity is the intricate network of different species present in local ecosystems 

and the dynamic interplay between them. Measuring ecosystem diversity is difficult because each of 

the Earth’s ecosystems merges into the ecosystems around it. Ecosystem consists of interdependent 

communities of species and their physical environment. The extent of an ecosystem or habitat is 

imprecise, a single ecosystem may cover thousands of hectares or just a few. They include major 

natural systems such as grasslands, mangroves, coral reefs, wetlands and tropical forests as well as 

agricultural ecosystems that, while depending upon human activity for their existence and 

maintenance, have characteristic assemblage of plants and animals.  

 Ecosystem differs from gene and species in that they explicitly exclude abiotic components 

(soil, water and climate). The quantitative assessment of diversity of the ecosystem, habitat or 

community level is problematic. Ecosystem diversity is often evaluated through measures of the 

diversity of component species. This may involve assessment of the relative abundance of different 

species as well as consideration of types of species.  

Other forms of Biodiversity 

 The various categories of biodiversity such as forest biodiversity, grassland biodiversity, 

wetland biodiversity, agro-biodiversity, desert biodiversity, endemic biodiversity, introduced 

biodiversity and microbial diversity are named in the literature. Agro-biodiversity is the component 

of biodiversity that is directly related to agriculture. It includes crop plants and their wild relatives, 

livestock and beneficial organisms such as pollinators, decomposers and predators, which are 

normally associated with cultivated areas. Endemic biodiversity refers to those forms of life that are 

exclusive to the given geographical area or ecosystem. For the sake of convenience, endemic 

biodiversity is often assessed within political boundaries. Introduced biodiversity refers to diversity 

of micro-organisms, plants and animals that have been accidentally or deliberately transported by 

humans to landscapes, countries, regions or continents where they never occurred naturally. Desert 

biodiversity includes unique species that are found in desert. Microbial diversity refers to the variety 

in micro-organisms such as viruses, bacteria, yeast, protozoa and certain fungi. Biocultural diversity 

includes various concepts that flourished in human societies in order to protect biodiversity of nature. 

These concepts are sacred trees, sacred groves, sacred gardens and traditional systems like Ayurveda, 

Siddha and Unani etc. Human faith and beliefs played significant role in biodiversity conservation 

for centuries by using indigenous knowledge systems.   



IMPORTANCE OF BIODIVERSITY  

Cultural Heritage 

Throughout history, societies have put great value on physical features of their environment. 

In developed and developing countries, a diversity of ecosystems is a source of aesthetic, historic, 

religious, and ritualistic values. Species diversity assures people of national and state symbols, and 

many such symbols are protected. Genetic diversity continues in part because of the cultural value of 

plants and animals. Gardeners around the world share seed material ensuring genetic survival. 

Benefits to Agriculture and Harvested Resources 

In agriculture, a diversity of ecosystems, species, and genetic material provides increased 

amounts and quality of yields. In a world where population is rapidly increasing, assuring a con-

tinued increase in harvested resources is essential. Diversity in an agroecosystem provides habitat for 

predators of crop pests and breeding sites for pollinators. Diversity of species can be a buffer against 

economic failure and can also play an important role in pest management. Further, the use of genetic 

materials by breeders has attributed to at least 50 percent of the increase in agriculture yields and 

quality.  

Benefits to Ecological Processes 

 Knowledge of the relationship between diversity and ecological processes is fragmentary, but 

it is clear that diversity is crucial to the functioning of all major life processes, for diversity helps 

maintain productivity and buffers ecosystems against environmental change. Diversity within 

ecosystems is essential for protective, productive, and economic benefits. Species diversity is 

necessary for a stable food web. And diversity of genetic material allows species to adapt to 

changing environmental conditions. 

Benefits to Recreation and Tourism 

Millions of people worldwide derive benefits from recreation and tourism provided by bio-

logical diversity. Without diverse ecosystems, countries would lose tremendous amounts of foreign 

exchange. Without wilderness areas, national parks, or national forests, city dwellers would have no 

place to "escape" the daily pressures. Species diversity is essential to the millions of wildlife 

photographers, bird lovers, and plant and animal watchers. And without genetic diversity, 

horticulturists, gardeners, animal breeders, and anglers would find little enjoyment in their 

avocations.   

Benefits to Research 

Research may hold answers to many of the questions facing this complex world. The results 

of research on the patterns and processes of temperate forests have provided methods for sustainable 

management of those ecosystems. Knowledge of tropical rain forests will result in similar strategies. 

Without diversity of species, researchers would not have the needed plant material to develop many 

vaccines, intravenous fluid, or other medicines. The potential for further advancement has not been 

fully realized, yet a loss of species diversity will adversely affect future research. Protection of 

genetic diversity is equally essential, because materials from plants and animals have provided 

valuable knowledge on viruses, immunology, and disease resistance. 

 



VALUE OF BIODIVERSITY 

Biodiversity is essential for sustaining all life on earth. The living networks and systems 

provide us with food, fuel, health, wealth and the other vital services on which our lives depend. The 

biological diversity, ecosystems and ecological processes supply us with oxygen and clean water as 

well. They help us to keep our lives in balance and regulate the climate. The forests convert the 

environmental carbon dioxide into carbon and oxygen. The loss of forests will contribute to the 

greenhouse effect and global warming, leading to melting of glaciers and ice caps. This will lead to 

submerge the low lying areas in the world (Japan and many island countries for example) due to rise 

in the sea level. The biodiversity is very essential for regulating the ecological processes, such as 

recycling of nutrients, soil formation and for maintaining water cycle in the biosphere. The value and 

importance of biodiversity can be classified into direct and indirect values. 

 

I. Direct Values 

The direct value of biodiversity includes the benefits we directly derive from the biological 

resources. It includes food resources like grains, pulses, vegetables and fruits from plant resources 

and meat, fish, egg, milk and milk products from animal resources. Medicines, timber, fuel, fiber, 

wool, wax, resin, rubber, silk and decorative items are also included in direct values of biological 

diversity. The direct values are of two types: 

1. Consumptive use value 

2. Productive use value 

1. Consumptive Use Values: These are the direct use values where the biodiversity products are 

harvested and consumed directly. These goods are mostly consumed at local level. They are 

discussed below under separate headings: 

i. Foods: We use plants and animals and their products as food materials to obtain energy for 

carrying out our day to day activities. We use plants and their products like cereals, vegetables, 

pulses and fruits as a source of energy, which are given below: 

a. Major cereals: Wheat, maize and rice constitute more than two third of the food requirements all 

over the world. They are the chief source of carbohydrates and to a lesser extent of proteins also. 

They contain carbohydrates (mainly starches, 65-75%), proteins (6-12%), fat (1-5%) and traces of 

minerals and vitamins. 

b. Minor cereals: Oats, sorghum, rye, barley and various millets are still a part of staple diet in many 

parts of the world. They provide carbohydrates and fibre. 

c. Vegetables: They provide us with minerals, vitamins and fibre. Cauliflower, cabbage, pumpkin, 

ladyfinger, bitter gourd, bottle gourd, brinjal, amaranth, beans, broccoli, carrot, pea, ivy gourd, 

spinach, potato, snake gourd, tomato, zucchini, etc. are some of the important vegetables in India. 

d. Fruits: They are rich source of carbohydrates, vitamins and mineral besides flavonoids, which 

have many health promoting benefits. Apple, mango, banana, guava, kinnow, orange, water melon, 

papaya, grapes, pear, peach, strawberry, raspberry, jamun, amla, cherry, figs, muskmelon, jujube, 

kiwi fruit, persimmon, litchi, pineapple, pomegranate, loquat, sapota, etc. are some of the important 

fruits in India. 



ii. Meat and Fish: Meat and its products are held in high esteem in most societies. It provides 

proteins, minerals and vitamins to the human beings. Egg and fish are the largest source of protein in 

the world. 

iii. Fuel: The forests have provided wood that is used as a fuel since ages. The fossil fuels like coal, 

petroleum, natural gas are also product of biodiversity which are directly used by humans. 

iv. Timber: It is used for making houses. Various kinds of furniture can be made from the wood 

obtained plant resources. 

v. Drugs and medicines: A number of therapeutically useful substances are present in plants. 25% 

drugs are obtained from a mere 120 species of plants in modern pharmacy. Some 25,000 species of 

plants are being used in traditional medicines worldwide. More potent medicines can be prepared by 

chemically modifying the therapeutically useful plant biochemicals. Indian traditional medical 

practices like Ayurveda, Tibetan medicine and Unani utilize plants or their extracts directly. The 

pharmaceutical industry is highly dependent on natural products for their allopathic medicines even 

today. Many drugs are derived from plants. 

2. Productive Use Values: These are the direct use values, where the product is commercially 

processed and sold in national and international markets. It consists of marketable goods. Many 

industries are dependent upon these values. Textile, leather, silk, paper and pulp industry are 

dependent upon the productive value of the diversity. Natural fibres are obtained from cotton, jute, 

flax, hemp, sun hemp, coir, etc. The furniture available in the market constitutes productive use value 

of biodiversity. 

New ecofriendly biopesticides are being developed from Neem and bacteria Bacillus 

thuringiensis and marketed. A major part of plant matter is used for manufacturing paper. The 

varnishes for paints are prepared from resins obtained from gymnosperms. 

II. Indirect Values 

The biodiversity also provides many indirect benefits to human beings which support the existence of 

life on the planet Earth. Some of these benefits are difficult to quantify in terms of money. These 

include social and cultural values, ethical values, aesthetic values, option values and environmental 

service values. They are discussed below: 

1. Social and Cultural Value: These values refer to the religious and cultural importance of plant 

and animal biodiversity. Many plant and animal species are considered sacred in India. Some of them 

like tulsi, peepal, sandalwood, cow, snake, etc. are worshipped. Some forests like sacred groves are 

considered holy and are not cut for any use by the local people. 

Even in Himachal Pradesh, many sacred groves are present and protected by inhabitants of 

those areas. Some plants and animals have high esteem in the minds of Indian society. Animals like 

tiger, peacock and river dolphin and plants like lotus, banyan tree and mango have been named as 

national symbols of India. 

2. Ethical Values: These values refer to the use of plant and animal species in a right and moral way. 

They are concerned with conservation of biodiversity present in every possible form on the planet 

Earth. Indian way of life stresses upon the need for conservation of every living organism. We 

Indians believe in the principle of ‘Live and let others live’, which implies also to the other forms of 

life on Earth. World Heritage Convention has granted the status of world heritage sites to 5 of ours 



national parks (Manas, Kaziranga, Bharatpur, Nandadevi and Great Himalayan National Parks), 

which are rich centres of biodiversity in India. 

3. Aesthetic Value: These values refer to the role of plant and animal species in beautifying our 

surroundings. A great aesthetic value has been attached to the biodiversity. Beautiful species of 

plants, birds and mammals give a natural beauty to the habitats. All of us grow ornamental plants to 

beautify our surroundings. Many of us maintain aquaria with beautiful fish in our houses. We love to 

visit the zoos and museums to enjoy the biodiversity kept over there. The natural landscapes are also 

a delight to watch. They provide opportunities for recreational activities like bird watching, 

photography, etc. Many governments are promoting eco-tourism these days. Zoological parks, 

botanical gardens, national parks, wild life sanctuaries and conservatories are playing their role in 

providing us with aesthetic value of the biodiversity. 

4. Option Values: These values refer to keeping of different species of plants and animals to fulfil 

specific wishes of people in future. They include the unexplored or unknown potentials of 

biodiversity. These wishes can be either for the better health of the future generations, for the 

environmental protection or for any other futuristic need. The cultivation of dense vegetable in 

cyclone and tsunami prone areas can protect human and animal life from the fury of these natural 

calamities. Genetically modified (GM) plants, animals or microbes may help the society in fulfilling 

the specific needs of human beings. 

5. Environmental Service Values: These values refer to the role of plant and animal species in 

maintenance of environmental services they provide. The biodiversity plays its very important role in 

the generation of oxygen we breathe in and absorption of greenhouse gas carbon dioxide (CO2) from 

the environment. Plants are capable of fixing atmospheric CO2 into sugars (food for plants 

themselves and for all the consumers in the world) through photosynthesis. Fungi and bacteria help 

in recycling and maintenance of essential nutrients through carbon (C), oxygen (O), nitrogen (N), 

sulphur (S), and phosphorus (P) cycles. Water cycle of the Earth is regulated by the vegetation 

present in the biosphere. Lichens and mosses are involved in soil formation and protection from soil 

erosion. Microbes detoxify and decompose the wastes and sewage. Many plant species help in 

purifying the air from gaseous pollutants. The indoor environment of our homes contains various 

highly toxic pollutants like toluene, xylene, ethyl acetate, methylene, acetone, benzene, 

trichloroethylene and formaldehyde, which could lead to serious health problems like asthma, cancer 

and various allergies.  

Pollination is a very important environmental service value from animal biodiversity. It is the 

transfer of pollen grains to fertilize the ovaries of flowers, which is an essential part of a healthy 

ecosystem. Most of flowering plants require help from pollinators to produce fruits and seeds. Over 

100,000 species of invertebrate such as bees, moths, butterflies, beetles and flies and 1,035 species of 

vertebrates such as birds, mammals and reptiles serve as pollinators worldwide. Pollinators play a 

significant role in the production of more than 150 food crops such as apples, almonds, melons, 

plums, squash, etc. Honeybees are one of the important pollinators in the world. Annual benefit of 

managed honeybees to American consumers has been estimated nearly $8.3 billion. The benefits of 

all other pollinators to US agriculture are estimated between $4.1 to $6.7 billion annually. The 

declines in pollinator activity could have serious repercussions worldwide. 

 

 



The Value of Biodiversity 

 A network of marine protected areas, with the aim of conserving 20%-30% of the seas 

and oceans, could cost between $5bn and $19bn, but help to safeguard $70bn to $80bn 

worth of fish catches, and the provision of marine ecosystem services valued at $4.5 to 

$6.7 trillion annually. 

 The annual economic median value of fisheries supported by mangrove habitats in the 

Gulf of California has been estimated at $37,500 per hectare of mangrove fringe. The 

value of mangroves as coastal protection may be as much as $300,000 per kilometre of 

coastline. 

 Nature-based tourism in Africa generates approximately the same amount of revenue as 

farming, forestry and fisheries combined. 

 The national parks of Canada store 4.43 gigatonnes (billion metric tonnes) of carbon, a 

service worth between $11bn and $2.2 trillion depending on the price of carbon in the 

market. The protected areas of Mexico store 2.45 gigatonnes of carbon dioxide 

equivalent-more than five years of Mexico’s carbon dioxide emissions in 2004, and 

valued at $12.2 billion. 

 A report in 2003 estimated the total value of annual benefits of the United Kingdom’s 

forests to its people to be around £1 billion. They included recreation (£393 m), 

biodiversity (£386 m), landscape (£150 m) and carbon sequestration (£94 m). The 

estimate, carried out by Britain’s Forestry Commission, did not include values such as 

the contribution of forests to the supply and quality of fresh water, the cleansing of 

pollutants from the air, and reduction of soil erosion. 

 The Great Barrier Reef is estimated to contribute nearly 6 billion Australian Dollars to 

the country’s economy, counting only the value of tourism, other recreational activities 

and commercial fishing. 

BIODIVERSITY AND SUSTAINABLE DEVELOPMENT 

Biodiversity is a major component to global food security and nutrition. Differences in 

genetic variations within a species, as represented by livestock breeds or strains of plants, reduce risk 

from diseases and increase the chances of survival in harsh environment. More than 70,000 plant 

species are used in traditional and modern medicine. Biodiversity is crucial to human welfare, 

sustainable development and poverty reduction. In the long terms, the value of services lost may 

greatly exceed the short-term economic benefits that are gained from transforming ecosystems. For 

example, actions to increase food production can lead to reduced water availability in terms of 

quantity and quality for other users resulting in damage to many services like fisheries, water supply, 

and protection against natural hazards, seriously affecting people’s well-being. 

The biological resources of each and every country are important, but not all are equally 

endowed. In general, a small number of countries lying within the tropics and sub tropics account for 

a very high percentage of world's biodiversity. The most important food crops, however, appear to 

have originated in areas that have pronounced seasons. This tends to coincide with arid and semi-arid 

zones, which include famine-prone countries such as Ethiopia. It makes sense, therefore, to look for 

sources of certain food crop diversity in such areas. A single Ethiopian barley plant, for example, has 

yielded a gene that now protects California's annual barley crop from yellow dwarf virus. 

The fact that the richest nations are home to the smallest pockets of biodiversity while the 



poorest are stewards of the richest reservoirs underscores the interdependency of all nations, and the 

urgency of crafting common strategies for sustaining biodiversity that share both responsibility and 

benefits. On the eve of the twenty-first century, the challenge for the global community is not to save 

biodiversity for its own sake, but to ensure that biodiversity is managed and used sustainably and 

equitably for human development. While it is evident that at present a relatively small proportion of 

the world's biological diversity is actively exploited by man, other elements of biological diversity 

may be important for different reasons. They have values which are unused or unknown at present 

but which could enhance the material well being of mankind if these values were discovered and 

exploited. They may become useful or vital at some time in the future owing to changing 

circumstances. 

Thus, biodiversity provides the raw materials, combinations of genes, that produce the plant 

varieties and animal breeds upon which agriculture depends. Thousands of different and genetically 

unique varieties of crops and animal breeds owe their existence to 3000 million years of natural 

biological evolution and to careful selection and nurturing by our farming and herding ancestors 

during 12000 or so years of agriculture. Whether they are used in traditional farming systems, 

conventional or modem breeding or genetic engineering, the genetic resources of plants and animals 

are a global asset of inestimable value to mankind. As genetic diversity erodes, our capacity to 

maintain and enhance crop forest and livestock productivity decreases along with the ability to 

respond to changing conditions. Genetic resources hold the key to increasing food security and 

improving the human condition. 

BIODIVERSITY RICHNESS IN HIMACHAL PRADESH 

Himalayas are the most magnificent complex folded and youngest mountain systems in the 

world and forms a physical barrier between the high plateaus of Tibet and Central Asia, and the 

Indian plains. They are about 2500 km long, extending from river Indus in the west to the river 

Brahmputra in the east.  Its locations and great expansion in latitude and altitude offers a wide variety 

of habitats each supporting its own distinctive type of fauna. 

Himachal Pradesh is mainly a hilly state lying between 30
o 

22' to 33
o
12' North latitude and 

75
o 

47' to 79
o 

04' East longitude in the lap of the northwest Himalayas. The physiography of 

Himachal Pradesh is almost mountainous with elevations ranging from 350 to 6500 metres above 

mean sea level and total area of the state is 55,673 sq km. Its northern border is bounded by Tibet, 

whereas, in the northwest, it has a common border with Kashmir and the eastern border of the state is 

common with the hills of Uttarakhand. Average rainfall in the state stands at 1523 mm, although it 

varies from the minimum of 300 mm at Lahaul and Spiti to a maximum of 4400 mm at Dharamsala. 

The temperature in the state varies according to elevation. From the end of February, mercury rises 

gradually till June, which is generally the hottest month in this region. With the onset of monsoons, 

there is a gradual fall in temperature. When the monsoon ends by middle of September, temperature 

falls gradually at first and fairly rapidly after November. 

Himachal Pradesh is divided by general increase in elevation from west to east and from 

south to north into following four biogeographical regions viz., Shiwalik or Outer Himalaya, Lower 

or Lesser Himalaya, Higher or Greater Himalaya, and Trans Himalaya covering around 10.54% of 

Himalayan land mass. The Shiwalik ranges are the southernmost zone of about 40 to 60 km width, 

comprising several highly eroded low ridges covers the districts of Sirmour, Solan, Bilaspur, 

Hamirpur, Una and parts of Chamba and Kangra. The lower or lesser Himalaya (about 80 km wide) 



runs from North of the Shiwalik and parallel to the great Himalayan range this zone covers districts 

of Shimla, Mandi and parts of districts Chamba, Kullu, Kangra and Sirmour. The Great Himalayan 

ranges lie just north of the Chandrabhaga river in Lahaul-Spiti and Pangi region of Himachal 

Pradesh. This range is nearly 24 km wide and comprises the Great peaks rising up to an elevation of 

over 6,000 m amsl. This zone covers Pangi region of Chamba district and certain portions of Kullu 

and Kinnaur districts. Varied physiographic and climatic factors have given rise to diverse natural 

ecosystems/habitats like forests, grasslands, pastures, rivers, lakes and wetlands, glaciers etc. in this 

region. The Trans-Himalayan region comprising Lahaul and Spiti valleys and parts of district 

Kinnaur is characterized by extreme cold, low precipitation and lack of vegetation and is often 

referred as cold desert.  

The temperature in Himachal Pradesh varies according to elevation. From the end of 

February, mercury rises gradually till June, which is generally the hottest month in this region.  With 

the onset of monsoons, there is a gradual fall in temperature. When the monsoon ends by middle of 

September, temperature falls gradually in the beginning and rapidly after November. Average rainfall 

in the state stands at 1,523 mm, although it varies from a minimum of 300 mm at Lahaul and Spiti to 

a maximum of 4,400 mm at Dharamsala. 

Natural vegetation of the state can be classified into five broad types of forests viz., (1) 

Tropical forests (confined to foothills); (2) Tropical forests (500-1800 m), which are further 

composed of two subtypes i.e. subtropical dry evergreen forests (below 1200 m) and subtropical pine 

forests of chir pine (Pinus roxburghii) found upto 1800 m; (3) Temperate forests (1500-3000 meters) 

also divided into two subtypes i.e. Himalayan moist temperate covers areas between 1500 and 3000 

m, where the flora is dominated by oaks (Quercus spp.), deodar (Cedrus deodara), fir (Abies 

pindrow), blue pine (Pinus wallichiana) and the Himalayan dry temperate subtype of Holm oak 

(Quercus ilex) and edible pine (Pinus gerardiana) which is best developed at 2000 to 3000 m in the 

greater Himalayan regions of upper Sutlej valley in Kinnaur district; (4) Sub-Alpine and finally (5) 

Alpine vegetation (above 4000 m) dominated by birch and rhododendron and interspersed with high-

altitude meadows, found in most parts of Lahaul-Spiti and Kinnaur districts of the state.  

Himachal Pradesh is rich in its faunal diversity due to varied environmental and climatic 

conditions extending from tropical in the plains to cold desert in trans-Himalayan region. Invasion of 

fauna from adjacent biogeographical regions, their geographical isolation resulting in speciation 

enriched the animal resources of the area. There is a pronounced dominance of Palaearctic and 

endemic animals above timber line (3,000 m), and largely Oriental and some Palaearctic and some 

Ethiopian elements at lower and middle altitudes. In recent years, the state has promoted tourism in 

its remotest parts resulting in development of the area, on the contrary, destruction/over exploitation 

of ecosystems. A number of endemic and restricted range species found in the region are facing 

threat to their existence.  

Himachal Pradesh is bestowed with distinctive fauna having aesthetic, cultural, commercial 

and genetic values. Beautiful birds like Himalayan Monal, Koklass and Tragopan Pheasants, Red-

billed Blue Magpie, Paradise Flycatcher and Himalayan Snow Cock, and Papilionid and Nymphalid 

butterflies are of great aesthetic value. In fact, they have enriched the aesthetic life of hill people and 

are admired for adding liveliness to nature. The unique colour shades and designs have caught the 

imaginations of poets, naturalists, fashion designers, collectors, etc. Products of some animals like 

honey, wax, musk and skins are commercially valuable. Two species of honeybees, Apis mellifera 

and Apis cerana are domesticated for the production of honey and wax. Species of non-mulberry silk 



moths, Antheraea mylitta (Indian Tasar Moth) and Samia cynthia ricini (Indian Eri Moth), found in 

Himachal Pradesh can be exploited for yielding wild silk. Snow trout (Schizothorax sp.) and golden 

mahseer (Tor putitora) are of fishery importance. Earthworm species, Eisenia fetida and Perionyx 

excavatus can be easily reared on various kinds of organic waste materials in the state for the 

production of vermicompost and vermiprotein. Rhesus macaque, Macaca mulatta is of great 

biomedical importance all over the world. 

The hill people rear large number of domesticated animals like cattle, goats, sheep etc for 

meat and wool production, ploughing fields and collection of dung for use as organic manure. 

Grazing by these animals exerts a great biotic pressure on forests. Often overgrazing leads to 

ecological problems like formation of gullies in tracks frequented by cattle, abundance of coarse and 

poor grasses in pastures because of selective feeding, trampling of seedlings and saplings, and soil 

erosion. Wild animals are hunted by the people for their fur, meat, musk etc. Forests are sometimes 

set on fire for inducing good growth of grass and mushrooms. Forest fires are very harmful to 

environment, causing erosion, destroying valuable faunal diversity and hampering regeneration. 

Human demographic pressure causes shrinkage of forests leading to loss of biodiversity. Increased 

agricultural and horticultural practices have introduced several exotic taxa in the area. 

MAIN ISSUES OF BIODIVERSITY IN HIMACHAL PRADESH  

•  Effective valuation of biodiversity especially agro-biodiversity needs proper understanding of 

traditional farming practices. 

•  No information base of traditional ecosystem in marginalized / remote areas is available. 

•  People are totally ignorant of the values of genetic resources available to them in the state. 

•  Forest fires create havoc, but no fire fighting system/ fireproof system is available for the 

prevention and control of fire. 

•  Lack of initiatives for eradication, rehabilitation and alternative use of exotic weeds namely; 

Lantana camara, Ageratum, Eupatorium and Parthenium in the State. 

•  Over grazing, soil erosion, exploitation and unlawful activities by intruders are leading to 

degradation of the biological resources of the state. 

•  Advancement of development, cement projects, hydroelectric power projects, pose a sevre 

threat to biodiversity. 

•  Increase in pollution, population, use of toxic pesticides, chemical fertilizer and changing 

weather conditions are affecting biodiversity. 

•  Lack of awareness programmes for the conservation of biological resources in the State. 

•  Illegal hunting and poaching is one of the main causes for the loss and decline of wildlife 

biodiversity. 

•  Habitat destruction, wrong and erratic use of natural habitats, change in climatic conditions and 

imbalance in natural ecosystems are also causing problems to biodiversity in the state. 

•  Change in food habits leading to the cultivation of only a few selected cereals, pulses, oil seeds 

and other economic plants, is also posing a threat to the agriculture. 

•  Propagation of monoculture practices. 



•  Introduction of exotic species of flora and fauna adversely affecting the indigenous species in 

the state. 

•  Due importance has not been given to biodiversity in the extra-curricular activities of schools, 

colleges and training institutes. 

•  People are unaware of the importance and dangerous consequences of losing the biodiversity. 

•  Efforts for the conservation of biodiversity in the state are not optimum. 

•  Lack of R&D and transfer of R&D activities related to biodiversity. 

•  Increased sedimentation from deforestation and mining and unauthorized and indiscriminate 

fishing using destructive fishing methods: poisoning, electrocuting, dynamiting is threatening 

aquatic biodiversity. 

•  Biodiversity education is not an integral part of both formal and non-formal education in the 

state. 

•  Poor co-ordination amongst developmental plans, executing bodies, local communities, 

research and academic institutions. 

•  Poor control on contractors of medicinal herbs/plants; contracting and collection by outsiders is 

often done without the knowledge of local people. 
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