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                                                      Topic-1 

                           Conservation of Biodiversity 

Nature with its rich resource has showered this planet with variety of living beings which is 

called as Biodiversity. Biological diversity' means the variability among living organisms from 

all sources including, inter alia, terrestrial, marine and other aquatic ecosystems and the 

ecological complexes of which they are a part; this includes diversity within species, between 

species and of ecosystems.To manage such a huge number and types of Bio diversities it was 

essential to design a suitable platform with a common perspective, plan and motto. There was an 

urgent need to conserve the Biodiversity which was  gradually replenishing. Conservation of 

biological diversity and sustainable use of its components came into the limelight in 1972 

(United Nations Conference on Human Environment; Stockholm). In 1973, UNEP identified 

conservation of biodiversity as a priority area, hence there was need to get the legal mandate for 

conservation of world resources. There were negotiations for a legally binding instrument to 

address biological diversity and its loss to enhance fairness and equity in sharing of the benefits 

of biodiversity; this led to the opening of the Convention on Biological Diversity in 1992; Rio de 

Janeiro under the United Nations Conference on Environment and Development (UNCED)/ 

Earth Summit. The convention was inspired by the growing concern all over the world for 

sustainable development. The convention objectives were: 

• Conservation of the biological diversity; 

• Sustainable use of its components; 

• A fair and equitable sharing of its benefits. 

This was the first global comprehensive agreement that addressed all the aspects of biological 

diversity; genetic resources, species diversity and ecosystem diversity. 

Edward Wilson coined this term for the first time. Conservation of biodiversity can be studied in 

different segments. They are: 

Genetic diversity 

Species diversity 

Ecological/Ecosystem diversity 

This incorporates the preservation, maintenance, sustainable use (conservation), recovery and 

enhancement of the components of biological diversity. 



  

 Sustainable development 

This refers to development that meets the needs of the current generation without 

compromisingthe ability of future generations to meet their needs; it simply refers to intra and 

intergenerational equity.A balance between the environment, development and society results to 

sustainable development which ensures biodiversity conservation. This is only possible in the 

presence of good enforced and implemented policies/ conventions, environmental institutions 

and political stability among others conservation measures of biodiversity 

Types of Conservation: 

Conservation can broadly be divided into two types: 

1. In-situ conservation 

2. Ex-situ conservation 

1. In-situ conservation 

In-situ conservation is on site conservation or the conservation of genetic resources in natural 

populations of plant or animal species, such as forest genetic resources in natural populations of 

tree species. It is the process of protecting an endangered plant or animal species in its natural 

habitat, either by protecting or cleaning up the habitat itself, or by defending the species from 

predators.It is applied to conservation of agricultural biodiversity in agro forestry by farmers, 

especially those using unconventional farming practices. In-situ conservation is being done by 

declaring area as protected area.This also refers to conservation of ecosystems and natural 

habitats including maintenance and recovery of viable populations of species in their natural 

habitats. 

 In order to conserve Biodiversity as In situ conservation various measures have been 

undertaken. This constitutes: 

a) Development of Protected areas as National Park. Wild life sanctuaries and Biosphere reserve 

b) Sacred forests and reserves 

INDIA has over 600 protected areas, which includes over 90 national parks, over 500 animal 

sanctuaries and 15 biosphere reserves. 

1. National Parks: 

A national park is an area which is strictly reserved for the betterment of the wildlife and where 

activities like forestry, grazing on cultivation are not permitted. In these parks, even private 

ownership rights are not allowed. Corbett National Park, Uttarakhand 



 

2. Wildlife Sanctuaries: 

A sanctuary is a protected area which is reserved for the conservation of only animals 

Ghana Bird Sanctuary.Rajasthan 

3. Biosphere Reserves: 

It is a special category of protected areas where human population also forms a part of the 

system. Nanda Devi, Uttarakhand. 

2. Ex-situ conservation 

Ex-situ conservation is the preservation of components of biological diversity outside their 

natural habitats. This involves conservation of genetic resources, as well as wild and cultivated 

or species, and draws on a diverse body of techniques and facilities. Such strategies include 

establishment of botanical gardens, zoos, conservation strands and gene, pollen seed, seedling, 

tissue culture and DNA banks. This also refers to conservation of components of biodiversity 

outside their natural habitats, e.g. zoos, museums, gene banks, botanic gardens/arboretums; Used 

for threatened and endangered species to avoid their extinction; also known as captive 

conservation. This also includes development of Tissue culture lab and Lab for cryoconservation 

of germplasm. 

1. Seed gene bank: 

These are cold storages where seeds are kept under controlled temperature and humidity for 

storage and this is easiest way to store the germ plasma of plants at low temperature. 

2. Gene bank: 

Genetic variability also is preserved by gene bank under normal growing conditions. These are 

cold storages where germ plam are kept under controlled temperature and humidity for storage; 

this is an important way of preserving the genetic resources. 

3. Cryopreservation: 

. This type of conservation is done at very low temperature (196°C) in liquid nitrogen.  

4. Tissue culture bank: 

Cryopreservation is a method where organelles, tissues, organs susceptible for damage are 

preserved by cooling at very low temperature. Long term culture of excised roots and shoots are 

maintained. Meristem culture is very popular in plant propagation as it’s a virus and disease free 

method of multiplication. 



 

5. Long term captive breeding:  

The method involves capture, maintenance and captive breeding on long term basis of 

individuals of the endangered species which have lost their habitat permanently or certain highly 

unfavorable conditions are present in their habitat. 

6.. Botanical gardens: 

A botanical garden is a place where flowers, fruits and vegetables are grown. The botanical 

gardens provide beauty and calm environment. Most of them have started keeping exotic plants 

for educational and research purposes. 

7. Zoological Gardens: 

In zoos wild animals are maintained in captivity and conservation of wild animals (rare, 

endangered species) takes place. In India, the 1st zoo came into existence at BARRACKPORE in 

1800. In world there are about 800 zoos. Such zoos have about 3000 species of vertebrates. 

Some zoos have undertaken captive breeding programmes. 

Advantages of in-situ conservation and Ex –situ conservation 

 The flora and fauna live in natural habitats without human interference. In-situ conservation 

provides the required green cover and its associated benefits to our environment. It is less 

expensive and easy to manage. Ex-situ conservation is useful for declining population of species. 

Endangered animals on the verge of extinction are successfully breeded. Threatened species are 

breeded in captivity and then released in the natural habitats. Ex-situ centers offer the 

possibilities of observing wild animals, which is otherwise not possible.. It is extremely useful 

for conducting research and scientific work on different species. 

  











 



 



 

 

  



 

  



 

  



 

 



 

 

                                                      TYPES OF BIODIVERSITY 

 

The term Biodiversity was coined in 1985 – a contraction of “biological diversity” – but the huge 

global biodiversity losses now becoming apparent represent a crisis equalling – or quite possibly 

surpassing – climate change. 

More formally, biodiversity is comprised of several levels, starting with genes, then individual 

species, then communities of creatures and finally entire ecosystems, such as forests or coral 

reefs, where life interplays with the physical environment. These myriad interactions have made 

Earth habitable for billions of years. 

Biodiversity includes three main types: diversity within species (genetic diversity), between 

species (species diversity) and between ecosystems (ecosystem diversity). 

Genetic Diversity. .. 

. It is basically the variety of species expressed at the genetic level by each individual in a 

species. No two individuals belonging to the same species are exactly similar. For example, in 

the species of human beings, each human shows a lot of diversity in comparison to another 

human. People living in different regions show a great level of variation. 

Species Diversity. ... 

It is the biodiversity observed within a community. It stands for the number and distribution of 

species. The number of species in a region varies widely depending upon the varied 

environmental conditions. For example, it is usually observed that civilizations residing beside 

water bodies show more species than the one compared to the areas away from water bodies. 

There are approximately 391,000 different species of plant on the planet, although some are at 

risk of becoming extinct and many have not yet been discovered. Obviously, speaking of the 

distribution of every one of these plant species would take a long time. 

Ecological Diversity.  

It defines the diversity observed among the ecosystems in a particular region. Different 

ecosystems like mangroves, rainforests, deserts, etc., show a great variety of life forms residing 

in them. The major habitat types from which all other smaller ecosystems derive are called 

terrestrial, marine and aquatic ecosystems. These three examples of ecosystem diversity contain 

further examples as subgroups. The marine ecosystem includes subgroups known as open  



marine, ocean floor, coral reef, estuary, saltwater wetland estuary, and mangrove systems. 

Terrestrial heads six subgroups: tundra, grasslands, taiga, deciduous forest, rainforest, and desert. 

The smallest ecosystem of the three main groups, the aquatic ecosystem, can be further split into 

estuaries, wetlands, ponds, lakes, and rivers. Ecological diversity has following three types: 

1. Alpha Diversity: 

It is the biodiversity within a particular area, community or ecosystem. It is usually expressed by 

the number of species (i.e., species richness) in that ecosystem. This can be measured by 

counting the number of taxa (distinct groups of organisms) within the ecosystem (e.g., families, 

genera, and species). 

2. Beta Diversity: 

Beta diversity (β-diversity) is a measure of biodiversity which works by comparing the species 

diversity between ecosystems or along environmental gradients. This involves comparing the 

number of taxa that are unique to each of the ecosystems. It is the rate of change in species 

composition across habitats or among communities. It gives a quantitative measure of diversity 

of communities that experience changing environments. 

3. Gamma Diversity: 

It refers to the total species richness over a large area or region. It is a measure of the overall 

diversity for the different ecosystems within a region. It is the product of a diversity of 

component ecosystems and the P diversity between component ecosystems. 

A systematic study of Biodiversity is more important than studying about Climate change. 

Conservation of Biodiversity becomes the most important aspect. 

 

 

 

 

 

 

 

 

 



 

                                             Notes on Hot Spot 

There are places on Earth that are both biologically rich — and deeply threatened. For our 

own sake, we must work to protect them. 

Conservation International was a pioneer in defining and promoting the concept of hotspots. In 

1989, just one year after scientist Norman Myers wrote the paper that introduced the hotspots 

concept, Conservation International A biodiversity hotspot is a biogeographic region that is both 

a significant reservoir of biodiversity and is threatened with destruction. The term biodiversity 

hotspot specifically refers to 25 biologically rich areas around the world that have lost at least 70 

percent of their original habitat. 

To qualify as a biodiversity hotspot on Myers 2000 edition of the hotspot-map, a region must 

meet two strict criteria: it must contain at least 0.5% or 1,500 species of vascular plants as 

endemics, and it has to have lost at least 70% of its primary vegetation. Around the world, 36 

areas qualify under this definition. 

Biodiversity hotspots are areas that support natural ecosystems that are largely intact and where 

native species and communities associated with these ecosystems are well represented. They are 

also areas with a high diversity of locally endemic species, which are species that are not found 

or are rarely found outside the hotspot. 

Maintaining balance of the ecosystem: Recycling and storage of nutrients, combating pollution, 

and stabilizing climate, protecting water resources, forming and protecting soil and maintaining 

ecobalance. 

Provision of biological resources: Provision of medicines and pharmaceuticals, food for the 

human population and animals, ornamental plants, wood products, breeding stock and diversity 

of species, ecosystems and genes. 

Social benefits: Recreation and tourism, cultural value and education and research. 

Provision of biological resource.. 

Biodiversity underpins all life on Earth. Without species, there would be no air to breathe, no 

food to eat, no water to drink. There would be no human society at all. And as the places on 

Earth where the most biodiversity is under the most threat, hotspots are critical to human 

survival. 

The map of hotspots overlaps extraordinarily well with the map of the natural places that most 

benefit people. That’s because hotspots are among the richest and most important ecosystems in 

the world — and they are home to many vulnerable populations who are directly dependent on  



nature to survive. By one estimate, despite comprising 2.4% of Earth’s land surface, forests, 

wetlands and other ecosystems in hotspots account for 35% of the “ecosystem services” that 

vulnerable human populations depend on. 

Geologists have identified some 40–50 such hotspots around the globe. Those under Hawaii, 

Réunion, Yellowstone, Galápagos Islands, are the most active at present. 

India has four biodiversity hotspots, i.e., Eastern Himalayas, Western Himalayas, Western Ghats 

and Andaman and Nicobar Islands. 

Hot spot of the world 

There are 34 areas around the world which are qualified as Biodiversity hotspots. These hotspots 

represent only 2.3% of the total Earth's land surface. These hotspots are important because 

Biodiversity underpins all life on Earth. Without species, there would be no air to breathe, no 

food to eat, no water to drink. There would be no human society at all. And as the places on 

Earth, where the most biodiversity is under the most threat, hotspots are critical to human 

survival. 

Africa:1. Eastern Afro-Montane 2. The Guinean forests of Western Africa 3. Horn of Africa 

4. Madagascar and the Indian Ocean Islands 5. Maputoland, Podoland, Albany hotspot 6. 

Succulent Karou7. East Malanesian islands 8. South Africa's Cape floristic hotspot9. Coastal 

forests of Eastern Africa 

Asia and Australia: 1. Himalayan hotspot 2. The Eastern Himalayas 3. Japan biodiversity 

hotspot 4. Mountains of South-West China 5. New Caledonia 6. New Zealand biodiversity 

hotspo7. Philippine biodiversity hotspot 8. Western Sunda (Indonesia, Malas and Brunei) 9.  

Wallace (Eastern Indonesia) 10. The Western Ghats of India and Islands of Sri Lan 11. Polynesia 

and Micronesian Islands Complex including Hawaii 12. South-Western Australia 

North and Central America: 1. California Floristic Province 2. Caribbean islands hotspot 3. 

Modrean pine-oak wood lands of the USA and Mexico border 4. The Mesoamerican forests 

South America:1. Brazil's Cerrado 2. Chilean winter rainfall (Valdivian) Forests 3. Tumbes-

Choco-Magdalena 4. Tropical Andes 5. Atlantic forest 

Europe and Central Asia: 1. Caucasus region 2. Iran-Anatolia region 3. The Mediterranean 

basin and its Eastern Coastal region 4. Mountains of Central Asia 

 

 

 



 

Four Biodiversity Hotspots in India 

Some of these biodiversity hotspots are present in India which includes: 

1. The Western Ghats 

These hills are present along the western edge of peninsular India. Since they are situated near 

the ocean, they are likely to receive a good amount of rainfall. Most of the deciduous, as well as 

rainforests, are present in this region. Around 77% of the amphibians and 62% of the reptiles 

found here cannot be spotted elsewhere in the world. Sri Lanka in South India is a country which 

is rich in species too. It is connected to India through a land bridge which has a width of nearly 

140 km. 

2. The Himalayas 

This region comprises of Bhutan, Northeast India, and Southern, Central and Eastern Nepal. 

These Himalayan Mountains are the highest in the world and abode to some of the highest peaks 

of the world including Mount Everest and K2. Some of the major rivers in the world originate 

from the Himalayas. The Himalayas comprise of more than 100 mountains beyond 7200 meters.   

3. Indo-Burma Region 

This region consists of numerous countries including North-Eastern India (to the south of the 

Brahmaputra River), Myanmar, and China's Yunnan provinces southern part, Lao People's 

Democratic Republic, Vietnam, Cambodia, and Thailand. It is spread over a distance of 2 million 

square kilometres. 

4. Sundaland 

This region lies in South-East Asia and includes Thailand, Singapore, Indonesia, Brunei, and 

Malaysia. The Nicobar Islands represent India. These islands were declared as the world 

biosphere reserve in 2013 by the United Nations. These islands have a rich terrestrial as well as 

marine ecosystem including mangroves, seagrass beds, and coral reefs. Species such as dolphins, 

whales, turtles, crocodiles, fishes, prawns, lobsters and seashells comprise the marine 

biodiversity. In case the marine resources are over-used, it can pose a serious threat to 

biodiversity. 

 

 

 

 



 

 Students can also prepare notes on 

a) Biosphere reserve. 

b) Botanic garden 

c) Zoo garden 

d) IUCN 

e) Red data book 

 


