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Introduction 

 

• The term biodiversity was coined by Walter G. Rosen in 1985. It has been defined as  

“ the richness in variety and variability of species of all living organisms in a given 

region (habitat)”. According to the U.S. office of Technology Assessment (1987), 

Biodiversity may be defined as the variety and variability of living organisms and 

the ecological complexes in which they exist.  

 

• In other words, biodiversity is the occurrence of different types of ecosystems, 

different species of organisms with the whole range of their variants and genes 

adapted to different climates, environments along with their interactions and 

processes. 



Significance of Biodiversity 

 Biodiversity , besides its ecological significance provides a socio-economic and 

monetary asset to the nation. Human society depends on biological resources, their 

diversity and the ecosystems that sustain them to provide essential goods and 

services. Values related to biodiversity can be grouped into three categories as 

below- 

• Productive use: Biodiversity provides us many products, such as fuel, timber, fish, 

fodder, skin, fruits, cereals and medicines.  

 

• Consumption use: Consumption value is related to natural products that are 

consumed directly, i.e., the goods which do not come under normal circulation of 

trade. For example, a significant number of such non-timber forest products as soft 

broom grass and cane come under this category. 

 

• Indirect use: Indirect  use of biodiversity is of much significance because this value 

is related primarily with functions of ecosystem and is concerned with national 

accounting systems. They may provide us indirect benefits as non-consumption 

values. Maintenance of ecological balance, conservation of natural resources and 

prevention of soil erosion may be considered as the examples of indirect use of 

biodiversity. 

 



Types of Biodiversity 

 Biodiversity is of three types- 

 1. Genetic diversity: It describes the variation in the number and types of genes as 

well as chromosomes present in different species. The magnitude of variation in 

genes of a species increases with increase in size and environmental parameters of 

the habitat. 

 The genetic variation arises by gene and chromosome mutation in individuals and in 

sexually reproducing organisms and it is spread in the population by recombination 

of genetic materials during cell division after sexual reproduction. 

 

 2. Species diversity: It describes the variety in the number and richness of the 

spices with in a region. The species richness may be defined as the number of 

species per unit area. The richness of a species tells about the extent of biodiversity 

of a site and provides a means for comparing different sites. 

 The species richness depends largely on climatic conditions. The number of 

individuals of different species with in a region represents species evenness or 

species equitability. The product species richness and species evenness give species 

diversity of a region. When a species is confined entirely to a particular area, it is 

termed as endemic species. 

 



 3. Ecosystem diversity: It describes the assemblage and Interaction of spices living 

together and the physical environment a given area. It relates varieties of habitats, 

biotic communities ecological processes in biosphere. It also tells about the diversity 

within the ecosystem. It is referred as Land escape diversity because it includes 

placement and size of various ecosystems. 

 For example, the landscapes like grass lands, deserts, mountains etc. show 

ecosystem diversity. The ecosystem diversity is due to diversity of niches, trophic 

levels and ecological processes like nutrient cycling, food webs, energy flow, role of 

dominant species and various related biotic interactions. Such type of diversity can 

generate more productive and stable ecosystems or communities capable of 

tolerating various types of stresses e.g. drought, flood etc. 

 

According to Whittaker (1965), the community diversities are of three types: 

(i) α (Alpha)Diversity: This refers to the number of species in a single community. 

This diversity comes closet to the popular concept of species richness and can be 

used to compare the number of species in different ecosystem types.  

(ii) Β (Beta) Diversity: It describes a range of communities due to replacement of 

species which arises due to the presence of different microhabitats, niches and 

environmental conditions. 

(iii) γ (Gamma) Diversity: This refers to the overall diversity and is applied to 

larger areas in which both alpha beta diversity are measured.  

 



 
Biodiversity of India 

  As per available data, the varieties of species living on the earth are 1753739. Out of 

the above species, 134781 are residing in India although surface area of India is 2% 

of the earth’s surface. Wild life Institute of India has divided it into ten 

Biogeographical regions. 

 

Biogeographical regions are: 

(i) Trans Himalayas, 

(ii) Gangetic plain, 

(iii) Desert, 

(iv) Semiarid zone; 

(v) Western Ghats; 

(vi) Deccan peninsula, 

(vii) North eastern zone, 

(viii) Coastal lands 

(ix) Himalayas, 

(x) Islands. 

 



 

India is one of the twelve mega diversity nations of the world due to the following 

reasons: 

(i) It has 7.3% of the global fauna and 10.88% of global flora as per the data collected 

by Ministry of Environment and forest. 

(ii) It has 350 different mammals, 1200 species of birds- 453 different reptiles, 182 

amphibians and 45,000 plants spices. 

(iii) It has 50,000 known species of insects which include 13,000 butterflies and moths. 

(iv) It has 10 different biogeographical regions and 25 biotic provinces having varieties 

of lands and species. 

(v) In addition to geographical distribution, geological events in the land mass provide 

high level of biological diversity. 

(vi) Several crops arose in the country and spread throughout the world. 

(vii) There is wide variety of domestic animals like cows, buffaloes, goats, sheep, pigs, 

horses etc. 

(viii) The marine biota includes sea weeds, fishes, crustaceans, molluses, corals, reptiles 

etc. 

(ix) There are a number of hot spots (namely Eastern Ghats, Western Ghats, North 

Eastern hills etc.). 

 



Importance of Biodiversity 

  The living organisms on earth are of great diversity, living in diverse habitats and 

possessing diverse qualities and are vital to human existence providing food, shelter, 

clothing’s, medicines etc. 

 

The biodiversity has the following importance’s: 

1. Productive values: Biodiversity produces a number of products harvested from 

nature and sold in commercial markets. Indirectly it provides economic benefits to 

people which include water quality soil protection, equalisation of climate, 

environmental monitoring, scientific research, recreation etc. 

 

2. Consumptive value: The consumptive value can be assigned to goods such as fuel 

woods, leaves, forest products etc. which may be consumed locally and do not 

figure in national and international market. 

 

3. Social value: The loss of biodiversity directly influences the social life of the country 

possibly through influencing ecosystem functions (energy flow and biogeochemical 

cycle). This be easily understood by observing detrimental effects of global warming 

and acid rain which cause an unfavorable alteration in logical processes. 

 



 

4. Aesthetic value: 

 Aesthetic values such as refreshing fragrance of the flowers, taste of berries, softness 

of mossed, melodious songs of birds, etc. compel the human beings to preserve 

them. The earth’s natural beauty with its colour and hues, thick forest, and graceful 

beasts has inspired the human beings from their date of birth to take necessary steps 

for its maintenance. Similarly botanical and zoological gardens are the means of 

biodiversity conservation and are of aesthetic values. 

 

5. Legal values: 

 Since earth is homeland of all living organisms, all have equal right to coexist on the 

surface of earth with all benefits. Unless some legal value is attached to biodiversity, 

it will not be possible to protect the rapid extinction of species. 

 

6. Ethical value: 

 Biodiversity must be seen in the light of holding ethical value. Since man is the most 

intelligent amongst the living organisms, it should be prime responsibility and moral 

obligation of man to preserve and conserve other organisms which will directly or 

indirectly favour the existence of the man. 

 



 

7. Ecological value: 

 Biodiversity holds great ecological value because it is indispensable to maintain the 

ecological balance. Any disturbance in the delicately fabricated ecological balance 

maintained by different organisms, will lead to severe problems, which may threaten 

the survival of human beings. 

 

8. Economic value: 

 Biodiversity has great economic value because economic development depends 

upon efficient and economic management of biotic resources. 

 



 
Uses of Biodiversity 

  

1-The major fuel sources of the world including wood and fossil fuels have their origin 

due to biodiversity. 

2- It is the source of food for all animals and humans. 

3- Biodiversity constitutes the gene pool of the world. Agricultural production of many 

crops depends on the  introduction of fresh genetic material form wild ‘varieties to 

create new hybrids. 

4- By introducing fresh genetic characters from the gene pool, new hybrid varieties of 

both plants and animals are being developed that are high yielding and disease 

resistant. 

5- Biodiversity has the potential for developing new crops or commercial products from 

wild plants and animals. 

6-Many important chemicals have their origin from the diverse flora and fauna, which 

are used in various industries. 

7-Most of the modern medicines are derived from  the treasures of biodiversity. Many 

marine organisms are also being tested for use in the pharmaceutical industries. 

 

 



 

 

8-Diverse groups of animals like rodents, rabbits, monkeys, etc are used for medical 

research during the testing of new drugs. 

9-The richness of diversity of vegetation is an important factor in regulating the world’s 

climate. 

10-Biodiversity provides excellent pollution control. Plants remove toxic substances 

from the air, water and soils. As different species have different capabilities for 

removal of toxins, a diversity of species can provide a better range of pollution 

control. 

11-Biological diversity is of great importance to many indigenous people, especially in 

poor countries. For them, diversity in forests and wildlife provides food, wood, 

shelter, material for clothing and medicine. A reduction in the biodiversity will 

increase the poverty of these people. 

12-Biodiversity provides excellent potential for eco-tourism and thereby generates 

revenue. 



 
Threats to Biodiversity 

  Biodiversity is considered as a reservoir of resources to be used for the manufacture 

of food, medicine, industrial products, etc. But with an increased demand of rapid 

population growth, biodiversity is gradually depleting. A number of plants and 

animal species have already become extinct and many are endangered. 

 

The different factors responsible for causing threat to biodiversity are as follows: 

1. Habitat destruction: 

 The primary cause of loss of biodiversity is habitat loss or destruction which is 

resulted due to the large industrial and commercial activities associated with 

agriculture, irrigation, construction of dams, mining, fishing etc. 

 

2. Habitat fragmentation: 

 With increased population, the habitats are fragmented into pieces by roads, fields, 

canals, power lines, towns etc. The isolated fragment of habitats restricts the 

potential of species for dispersal and colonization. In addition, the habitat 

fragmentation also brings about microclimatic changes in light, temperature, wind 

etc. 

 



 

3. Pollution: 

 The most dreaded factor inducing loss of biodiversity is environmental pollution 

which include air pollution, Water pollution, industrial pollution, pollution due to 

chemical Pastes, pesticides radioactive materials etc. 

 

4. Over exploitation: 

 The natural resources are over exploited to meet growing rural poverty, intensive 

technological growth and globalization of economy. All these factors together may 

be responsible for the extinction of a number of species. 

 

5. Introduction of exotic species: 

The introduction of exotic species are due to: 

(i) horticulture 

(ii) agriculture; 

(iii) European colonisation and 

(iv) accidental transport. 

 



6. Diseases: 

 Since the animals are more vulnerable to infection, the anthropological activities 

may increase the incidence of diseases in wild species, leading to their extinction. 

 

7. Shifting or Jhum cultivation: 

 The shifting or Jhum cultivation by poor tribal people greatly affects the forest 

structure which is a store house of biodiversity. 

 

8. Poaching of wild life: 

 A number of wildlife species are becoming extinct due to poaching and hunting. 

 

Table : Endangered and Endemic Species of India 

Category                             Enlisted species       Highly endangered Species 

1. Higher plants   15,000   135 

2. Mammals   372   69 

3. Reptiles and amphibians 580   22 

4. Birds    1175   40 

5. Fishes    1693   — 

 



 
Strategies for Conservation of Biodiversity 

   

 Human have been directly or indirectly dependent on biodiversity for sustenance to 

a considerable extent. However, increasing population pressure and development 

activities have led to a large-scale depletion of the natural resources. There is an 

urgent need not only to manage and conserve the biotic wealth but also restore the 

degraded ecosystems. Conservation of biodiversity and genetic resources is essential 

for food security, medicinal benefits and ecological balance in nature. 

 Conservation of biodiversity can be achieved by the following two methods: 

1- In-situ Conservation 

2- Ex-situ Conservation 

 

1-In-situ Conservation 

 In-situ conservation of biodiversity is the conservation of species within their natural 

habitat. In this method, the natural ecosystem is maintained and protected. 

 

 

 
 



 

  

 The in-situ conservation has several advantages. Following are the important 

advantages of in-situ conservation: 

(a) It is a cost-effective and convenient method of conserving biodiversity. 

(b) A large number of living organisms can be conserved simultaneously. 

(c) Since the organisms are in a natural ecosystem, they can evolve better and can easily 

adjust to different environmental conditions. 

 

 Certain protected areas where in-situ conservation takes place include national 

parks, wildlife sanctuaries and biosphere reserves. 

 

 National Parks: These are small reserves maintained by the government. Its 

boundaries are well demarcated and human activities such as grazing, forestry, 

habitat and cultivation are prohibited. For e.g., Kanha National Park, Bandipur 

National Park. 

 



 

  

 Wildlife Sanctuaries 

 These are the regions where only wild animals are found. Human activities such as 

timber harvesting, cultivation, collection of woods and other forest products are 

allowed here as long as they do not interfere with the conservation project. Also, 

tourists visit these places for recreation. 

 

 Biosphere Reserves 

 Biosphere reserves are multi-purpose protected areas where the wildlife, traditional 

lifestyle of the inhabitants, and domesticated plants and animals are protected. 

Tourist and research activities are permitted here. 

 



 

2- Ex-situ Conservation 

 Ex-situ conservation of biodiversity involves the breeding and maintenance of 

endangered species in artificial ecosystems such as zoos, nurseries, botanical 

gardens, gene banks, etc. There is less competition for food, water and space among 

the organisms. 

  

 Ex-situ conservation has the following advantages: 

 (a) The animals are provided with a longer time and breeding activity. 

 (b) The species bred in captivity can be reintroduced in the wild. 

 (c) Genetic techniques can be used for the preservation of endangered species. 

 

 Botanical gardens: Initially, botanical gardens were created for aesthetic reasons 

where different plants were grown for pleasure. However, over a period, the 

botanical gardens have become centres for scientific research for the propagation of 

many local and exotic plants.  

 

 



  
 Zoological Parks: Zoos are places where animals are kept in captivity. Many such 

animals are rare or endangered and in many cases, extinct in their natural habitat. 

The Zoos play an important role in the breeding of rare and endangered species. 

Sometimes, after successful breeding, many species are  released in their natural 

environment. Thus, the Zoos are a major contributor in checking the extinction of 

the endangered species. The zoos also significantly  contribute in creating awareness 

and interest in wildlife, specially among the children.  

 

 Gene banks/ Seed banks: These are cold storages where seeds are kept under 

controlled temperature and humidity for storage. This is an important way of 

preserving the genetic resources. Seeds preserved under controlled conditions 

(minus temperature), remain viable for long durations of time. Besides storage, gene 

banks are also well equipped for scientific researches related to seed processing, 

seed drying and testing.  

 

   



 

  

 Tissue banks: There are many plant species that do not propagate through seeds but 

by vegetative means, for example, potato, sugarcane, garlic etc. The tissue banks 

conserve such vegetatively propagated materials. Other plant parts are also 

preserved in tissue banks for carrying out research related to tissue culture and 

biotechnology. This forms the basis for the generation of high yielding and disease 

resistance varieties of crops and vegetables. 

 

 Cryopreservation: This is the newest application of technology for preservation of 

biotic parts. Here, the organism or their parts are stored in liquid nitrogen (-196 

degree C). The metabolic activities of the organisms are suspended under low 

temperature which are later used for research purposes.  
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