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    ZLGY-MM: XII                                  15. BIODIVERSITY & CONSERVATION 
 

Biodiversity:- 
 It is the sum total of diversity that exist at all levels of biological 

organisation.  

W.G Rosen (1985) coined the term ‘biodiversity’. Edward 

Wilson: Popularized the term. 

 A/c to IUCN (2004): Described more than 1.5 million species.  

A/c to Robert May’s Global estimate: About 7 million species are 

to be recorded. (Many species are to be discovered in the tropics).  

 Animals are more diverse (above 70%) than plants (22%). 

Among animals. insects (70%) rank the top.  

 Biologists are not sure about total number of prokaryotic species 

because - 

 Conventional taxonomic methods are not suitable for 

identifying microbial species  

 Many species are not culturable under laboratory conditions.  

 Tropical Amazonian rain forest (South America) is the greatest 

biodiversity on earth. 

India, a mega diversity country, has 8.1% of the species diversity 

(only 2.4% of land area). 
 

                 LEVELS OF BIODIVERSITY 
1. Genetic diversity: The variation of genes within the species.  

    E.g. India has more than 50,000 different strains of rice and 1000 

varieties of mango.  

2. Species diversity: The occurrence of different variety of species  

     with in a region.  

    E.g. Western Ghats have greater amphibian species than  

    Eastern Ghats.  
3. Ecological diversity: Diversity at ecosystem level.  

    E.g. In India, deserts, rain forests, mangroves, coral reefs, wet 

lands, estuaries & alpine meadows are seen. 
 

 

PATTERNS OF BIODIVERSITY 
Species diversity on earth is not uniformly distributed. 

i. Latitudinal gradients  
 Species diversity decreases from the equator to the poles.  

The reasons for great species diversity in tropics are-  

 Tropical regions have remained relatively undisturbed for 

millions of years and thus had a long time for species 

diversification 

 Environment is relatively constant (less seasonal).  

 Availability of more solar energy which contributes to 

greater productivity.  
 

  ii. Species- Area relationship  
 A/c to Alexander von Humboldt (German naturalist), species 

richness increases with increasing explored area, but only up to 

a limit. Relation b/w species richness and area for a wide 

variety of taxa gives a rectangular hyperbola.  

        

 
For a small area, Z= 0.1 to 0.2 

For a continent, Z= 0.6 to 1.2 
 

 

The Importance of Species Diversity to the Ecosystem 

 A/c to David Tilman, ecosystem with more species will be more 

stable. 

ie, less variable, more productive and more resistant to biological 

invasions. 
 

Rivet-popper hypothesis (by Paul Ehrlich) 

(i) Consider an airplane= ecosystem 

(ii) Rivet (bolt for joining plane 

parts)= 

species (links of ecosystem) 

(iii) Passenger travelling in plane 

starts popping (remove) a rivet to 

take parts home = 

causing a species to become 

extinct due to greediness of 

some 

(iv) Initially it may not affect flight 

safety = 

proper functioning of the 

ecosystem 

(v) As more rivets are removed, the 

plane becomes dangerously weak  

ecosystem becomes 

critically weak 

(vi) Loss of a few rivets on the seats 

or windows inside the plane= 

loss of less imp. species will 

not much considered 

(vii) Loss of rivets on the wings 

(serious threat to flight safety) = 

loss of key species (species 

that drive major ecosystem 

functions) cause serious 

threat. 

 

LOSS OF BIODIVERSITY 
 The biodiversity of our earth has been declining due to human 

activities. 

Some examples of recent extinctions:-  Dodo, Quagga, 

Thylacine, Stellar’s sea cow and 3 subspecies (Bali, Javan, 

Caspian) of tiger.  
 

Impacts of Loss of biodiversity  
 Decline in plant production  

 Environmental perturbations such as drought.  

 Increased variability in ecosystem processes such as plant 

productivity, water use and pest and disease cycles.  
 

Causes of Biodiversity losses (‘The Evil Quartet’)  
1. Habitat loss and fragmentation:   

- It is due to cutting down of trees, ploughing of grass lands, filling   

   of wetlands, building of roads etc. 

- Due to fragmentation, animals requiring large territories and  

   migratory animals are badly affected.  
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2. Over-exploitation: Many species like Stellar’s sea cow,  

     Passenger pigeon etc extinct due to over exploitation.  

3. Alien species invasions: Alien species (new species entering a 

geographical area) cause decline or extinction of native species.  

E.g.  

- The Nile Perch introduced in Lake Victoria (East Africa) 

caused extinction of more than 200 species of cichlid fish.  

- Carrot grass (Parthenium), Lantana and water hyacinth 

(Eicchornia) caused damage to our native species.  

- The introduction of the African Catfish (Clarias gariepinus) 

for aquaculture is posing a threat to the indigenous catfishes.  

4. Co-extinction: When a species becomes extinct, the plant and  

     animal species associated with it also extinct.  

E.g.  

- Extinction of the parasites when the host is extinct.  

- Extinction of either plant or pollinator leads to the extinction 

of the other. 

  
BIODIVERSITY CONSERVATION 

The 3 reasons for conservation-  

a. Narrowly utilitarian – Arguments for conserving biodiversity for  

    direct economic benefits 

-  Human derive economic benefits from nature such as food,    

    firewood, fibre, construction material, industrial products and    

    medicines.  
 

b. Broadly utilitarian – Arguments for conserving biodiversity for   

    indirect benefits such as-  

 Produces O2 in the earth’s atmosphere.  

 Pollination through bees, bumblebees, birds and bats. 

 Aesthetic pleasures.  
 

c. Ethical arguments -Conserving as a moral responsibility 

-  Every species has an intrinsic value. We have a moral duty to  

    care and pass it on in good order to next generation. 

 

Types of conservation  
a. In situ conservation (on site)  
   The conservation of genetic resources within natural or human- 

   made ecosystems in which they occur so that the entire ecosystem  

   is protected.  

E.g. National Parks, Sanctuaries, Biosphere reserves, hotspots, 

sacred grooves etc.  
 

Hotspots:  

These are regions with very high levels of species richness and 

high degree of endemism (i.e., species confined to that region 

and not found anywhere else). 

- There are 34 hotspots in the world.  

- Hotspots in India - Western Ghats and Sri Lanka, Indo-Burma 

and Himalaya. 
 

 b. Ex situ conservation (off site)  
     It is the conservation of organisms outside their habitats.  

 E.g. Zoological parks, botanical gardens, safari parks, in vitro 

fertilisation, tissue culture propagation, seed banks etc.  
  

Conventions on biodiversity conservation 

 

 

Year 
Name of 

convention 
Held in Remark 

1992 
The Earth 

Summit           
Rio de Janeiro    

Objectives:  

   a. Conservation & sustainable 

use of biodiversity  

   b. Sharing of benefits in the 

utilization of genetic resources. 

2002 
The World 

Summit      

Johannesburg, 

South Africa 

190 countries pledged to reduce 

in the current rate of 

biodiversity loss. 


