














                                                  CLASS 12                SUBJECT  BIOLOGY 

                                   CHAPTER 15    BIODIVERSITY  AND CONSERVATION 

 

Biodiversity – bios means life diversity means form or variety 

It is the variety and variability of life on Earth. 

The degree of biodiversity is quite staggering. There are some 

20,000 species of ants, 

3,00,000 species of beetles, 

28,000 species of fishes and  

20,000 species of orchids. 

BIODIVERSITY 

The term was popularised by Edward Wilson ( 1992) 

Biodiversity is typically a measure of variation at the genetic, species and ecosystem level. 

i. Genetic Diversity 

A single species might show high diversity at the genetic level over its distributional 

range. 

Eg  the genetic variation shown by the medicinal plant Rauwolfia vomitoria might be in 

terms of the potency and concentration of the active chemical l( reserpine) that the 

plant produces. 

India has more than 50,000 genetically different strains of rice and 

1000 varieties of mangoes. 

      Ii.            Species Diversity 

                      Diversity at the species level. 

                      Eg Western Ghat have a greater amphibian species diversity than the Eastern ghats  

ii. Ecological Diversity 

Diversity at ecosystem level. 

Eg India with its desert, rain forest etc.  has more ecosystem diversity than a 

Scandinavian country like Norway. 

Biodiversity and its conservation is a grave international concern. 

How Many Species are there on Earth and How Many in India ? 

IUCN (2004) has put the total number of plant and animal species to slightly more than 1.5 million. 



It is believed that a large number of species are yet to be discovered. The major area where 

numerous species are believed to be unknown to science are tropics and coral reefs. 

It is believed that a large number of species are yet to be discovered. The major area where 

numerous species are believed to be unknown to science are tropics and coral reefs. The number of 

species present in tropics is estimated by comparing  species richness between tropics and 

temperate  areas. Biologist  make a statistical comparison of the temperate  - tropical species 

richness of an exhaustively studied group of insects and extrapolate this ratio to other groups of 

plants and animals to come up with a gross estimate of total number of  species on earth. 

Some extreme estimates range from 20 to 50 million. More scientific estimate made by Robert May 

about the global species diversity is about 7 million. 

NOTE – Go thorough figure 15.1 and learn the data. 

Biologist have not been able to give the estimate  about how many prokaryote species there might 

be because 

i. Conventional taxonomic methods are not suitable for identifying microbial species. 

ii. Many species are simply not culturable  under laboratory conditions 

If biochemical or molecular criteria are accepted for separating species for this group , the diversity 

will be in millions. 

 

India  is one of the 12 mega diversity countries of the world because  

It has  2.4 per cent of the world’s land area and 

8.1 percent of global species diversity. 

India has recorded 45,000 species of plants and twice as many animals. 

It is estimated that probably more than 1,00,000 plant species and more than 3,00,000 animal 

species are yet to be discovered and described. 

PATTERNS OF BIODIVERSITY 

I  Latitudinal gradient: 

The diversity of plants and animals is not uniform throughout the world. It shows uneven 

distribution. Latitudinal gradient is one such pattern of diversity.  

In general species diversity decreases as we move away from the equator towards the poles. 

With few exceptions. Tropics harbour more species than temperate or polar areas. Colombia located 

near the equator has nearly 1,400 species of birds while New York at 41 degree N has 105 species 

and Greenland at 71 degree N has only 56 species. 

India being a tropical country has more than 1200 species of birds. 



The Amazonian rain forest in South America has the greatest biodiversity on earth. 

It harbours more than 40,000 species of plants, 3,000 of fishes, 1,300 of birds, 427 of mammals, 427 

of amphibians, 378 of reptiles and of more than 1, 25,000 invertebrates. 

Scientist have estimated that in these rainforest there might be at least two million insect species 

waiting to be discovered and named. 

What accounts for greater biological diversity in the tropics? 

             Ecologist and evolutionary biologists have proposed various hypotheses like- 

a) Speciation is generally a function of time, unlike temperate regions subjected to frequent 

glaciations in the past, tropical latitudes have remained relatively undisturbed for millions of 

years and thus had a long evolutionary time for species diversification. 

b) Tropical environments, unlike temperate ones are less seasonal, relatively more constant 

and predictable. Such constant environments promote niche specialisation and lead to 

greater species diversity. 

c) There is more solar energy available in the tropics, which contributes to higher productivity; 

this in turn might contribute indirectly to greater diversity. 

Ii   Species – Area relationships: 

               Alexander von Humboldt, German naturalist and geographer, during his work in South 

African jungle observed that –  

               Within a region species richness increased with increasing explored area, but only upto a 

limit. 

The relation between species richness and area for a wide variety of taxa (angiosperm plants, birds, 

bats, freshwater fishes) turns out to be a rectangular hyperbola. (Refer to figure 15.2) 

On a logarithmic scale, the relationship is a straight line described by the equation 

      Log S = log C + Z log A 

    Where 

S= Species richness 

A= Area 

Z= slope of the line (regression coefficient) 

C = Y intercept 

Ecologists have discovered that the value of Z lies in the  range of 0.1 to 0.2 regardless of the 

taxonomic group or region. 

What do steeper slope mean in this context? 



In graphical forms steeper slope means slopes which are closer to vertical axis or in other words they 

make large angle with horizontal axis. 

On analysis it has been found that steeper slopes signifies that number of species found increases 

faster than the area explored in very large area like continent.( Z values in the range of 0.6 to 1.2). 

For ex for frugivorous birds and mammals in the tropical forest of different continents, the slope is 

found to be 1.15. 

The importance of Species Diversity to the Ecosystem 

For decades ecologists have believed that communities with more species generally tend to be more 

stable than those with less species. 

What does biological stability mean? 

a) A stable community should not show too much variation in productivity from year to year. 

b) It must be either resistant or resilient to occasional disturbances (natural or man- made). 

c) It must also be resistant to invasions by alien species. 

The exact knowledge of how these attributes are linked to species richness in a community is not 

very well known but the outdoor experiments by David Tilman provide some insight. 

 

a) Less year to year variation in total biomass  

b) Increased diversity contributed to higher productivity. 

How important species richness is for ecosystem and for survival of human race can be understood 

by the analogy ‘rivet popper hypothesis “used by Standford ecologist Paul Ehrlich 

Airplane is analogous to (ecosystem) and rivets to (species).If every passenger starts taking a rivet 

home (causing a species to become extinct), it may not effect flight safety  (proper functioning of 

ecosystem) initially but as more and more rivet are removed the plane becomes dangerous likewise 

loss of species leads to unstable ecosystem and effects the survival of man. Removal of a key species 

affects the ecosystem more drastically. 

Loss of Biodiversity 

The loss of biological wealth through human activities is monumental. 

The colonisation of tropical Pacific Island by humans led to the extinction of 2,000 species of native 

birds. 

The IUCN Red list (2004) documents the extinction of 784 species (including 338 vetebrates, 359 

invertebrates and 87 plants) in last 500 years. 

Some example of recent extinction – dodo (Mauritius), quagga (Africa) , thylacine (Australia), 

Steller”s sea Cow (Russia) and three sub – species (Bali, Javan, Caspian) of tiger. 

Last 20 years have witnessed disappearance of 27 species. 



Fossil records prove that large scale loss of species has occurred earlier also much before humans 

appeared on the scene. 

Since the origin of life on earth five episodes of mass extinction of species have taken on earth. 

Sixth Extinction presently in progress is different from previous episodes in terms of the rates at 

which it is taking place. The current species extinction rates are estimated to be 100 to 1000 times 

faster than in the pre – human times. Human activities are responsible for such accelerated rates. If 

the same continues nearly half of all the species on earth might be wiped out in the next 100 years. 

Loss of biodiversity in region may lead to – 

a) Decline in plant production 

b) Lowered resistance to environmental perturbations such as drought and 

c) Increased variability in certain ecosystem processes such as plant productivity, water use,  

pest and disease cycles. 

Causes of biodiversity losses 

There are four major causes (“The Evil Quartet”) 

i) Habitat loss and fragmentation 

This is the most important cause driving animals and plants to extinction. The Amazon forest is 

called” lung of the planet” harbouring probably millions of species is being cut and cleared for 

cultivating soya beans or for conversion to grasslands for raising beef cattle. 

The degradation of many habitats by pollution also threatens the survival of many species. 

When large habitats are broken up into small fragments due to various human activities, 

mammals and birds requiring large territories and certain animals with migratory habits are 

badly affected, leading to population declines. 

ii)  Over-exploitation 

Many species extinctions in the last 500 years were due to overexploitations by humans. 

iii) Alien  species invasions 

Many a time alien species turns invasive and cause decline or extinction of indigenous species. 

iv) Co- extinctions 

When a species becomes extinct the plants and animal species associated with it in obligatory 

way also becomes extinct. 

BIODIVERSITY CONSEVATION 

Why should we conserve Biodiversity 

There are many reasons, all important and can be grouped in three categories – narrowly 

utilitarian, broadly utilitarian and ethical. 



How do we conserve biodiversity 

a) In situ conservations that is on site conservation. Endemism and sacred groves is part of it. 

b) Ex situ conservation that is off site conservation. 

 

 

 

 

ASSIGNMENT: 

 

1. Explain the diversity at all level of biological organisation? 

2. How is the Himalayan medicinal plant genetically diverse? Also mention the name of the 

plant? 

3. How many species are there on earth according to Robert May? 

4. In the global biodiversity representation why is there no estimates given for prokaryotes? 

5. Why is India considered as one of the 12 mega diversity countries? 

6. Why does Columbia have more species diversity than Greenland? What is such distributional 

pattern known as? 

7. What is so special about tropics that might account for greater biological diversity? 

8. Observe the fig. 15.2, which shows the relationship between species richness and area, on a 

log scale, for two different geographical areas. 

a) Which region shows a greater Z value? 

b) What does a greater Z value indicate? 

c) Provide an equation to show the relationship between species richness and area. 

9. What is meant by stability for a biological community? 

10. Mention the David Tilman”s finding? 

11. Explain rivet popper hypothesis. 

12. Name three subspecies of tiger recently extinct?  

13. What is meant by “The Evil Quartet”. Explain them with examples. 

14. What is meant by in- situ and ex- situ conservation? Explain with examples. 

15. Name three biodiversity hot spots? 

16. What is endemism? 

17. What are sacred groves? 

18. What is meant by cryopreservation? 

19. When and where was the Earth Summit held? 

20. Why should we conserve biodiversity?  

 

 

 

 

 



 

 

 

 



ECONOMICS       XII 

Chapter-2 Indian economy 

INDIAN ECONOMY (1950-1990) 

After 200 years of british exploitative policies India finally got freedom on 1947. Now it was 

necessary to reconstruct the backward and stagnant economy. 

- The most important task was to decide the type of ‘economic system’ 

- Economic system are generally of three types 

- Capitalistic economy , socialistic economy and mixed economy 

- Under capitalistic economy means of production are owned and controlled and operated by 

the private sector. 

- Under socialistic economy it is controlled by the government. 

- Under mixed system both public and private sector are allotted their respective roles for 

solving the central problems, what to produce, how to produce and for whom to produce. 

- India adopted the mixed economic system. 

- After adopting mixed economic system the next important step the planning  commission 

was fixed and the era of five year plan starts. 

GOALS OF FIVE YEAR PLAN 

The basic goals are- growth, modernisation, self-reliance and equity. 

GROWTH- It refers to increases in the country’s capacity to produce the output of goods and 

services within the country. Increase in GDP refers more availability of goods and services and 

enables to enjoy a more rich and varied life. 

MODERNISATION- the term Modernisation indicates a variety of structural and institutional 

changes in the framework of economic activity. It includes adoption of new technology, change 

in social outlook such as gender equity, women empowerment etc. 

SELF-RELIANCE-The five year plan stressed on the use of own resources , in order to reduce our 

dependence on foreign countries mainly on agriculture. 

EQUITY- It is important to ensure that benefits of economic prosperity must availed by all 

sections of the economy. Equity aims to raise the standard of living of all people and promote 

social justice. 

AGRICULTRE 

At the time of independence agriculture productivity was very low, there was disguised 

unemployment, high dependency on rainfall, subsistence farming, outdated technology etc. 

The measures undertaken to promote the growth of agriculture sector categorised as ‘ LAND 

REFORMS’ and ‘GREEN REVOLUTION’. 

LAND REFORMS- It refers primarily to change in the ownership of landholdings. Some of the 

measures taken- 

- Abolition of intermediaries 

- Land ceiling i.e to fixing the maximum limit of land size an individual can owned. 

- Fixation of rent etc. 



Due to land reform measures more than 200 lakh tenants came into direct contact with the 

government. The ownership right gave them the incentive to increase output and the 

purpose of land ceiling was to reduce concentration of land ownership in few hands. 

Land reforms were successful only in KERALA and WEST BENGAL because government of these 

states were committed. Unfortunately , other states do not have the same commitment. In some 

area zamindars took the benefit of loopholes in legislation. 

GREEN REVOLUTION-During third plan modern technology and agricultural practices adopted to 

increase productivity known as green revolution.  First phase was on mid 60s to mid 70s restricted to 

wheat  and rice to Punjab Andhra Pradesh Tamilnadu etc. only. In the second phase it was mid 70s to 

mid 80s to large no, of states and to more variety of crops. 

Important effects of Green revolution – 

1. Marketable surplus: - refers that part of agriculture produce which is sold in the market 

after self-consumption. 

2. Green revolution enabled the government to procure sufficient amount of food grains to 

build a stock which could be used in times of food storage. 

3. Announcement of minimum support price to protect the interest of farmers. 

4. Benefits of low income groups. 

5. Banking system and easy and subsidised loan. 

DEBATE OVER SUBSIDY 

IN FAVOUR OF SUBSIDIES:-  

1. Green revolution adopt new technology therefore to avoid the risk of new technology 

subsidy must be given. 

2. Majority of farmers are very poor they will not be able to afford new inputs without 

subsidy. 

3. Eliminating subsidy will increase the inequality among rich and poor farmrer. 

AGAINST THE SUBSIDY:-  

1. Now there is wide acceptance of new technology so it should be phased out. 

2. The benefits of subsidy actually enjoyed by big farmers and fertiliser companies. 

3. It becomes a huge burden on government finances. 

The ‘LAND REFORM’ and ‘GREEN REVOLUTION’ were the greatest achievements to increase the 

productivity, India now become the self sufficient in food production. Still the population depend on 

agriculture become very high. There is disguised employment. The involvement of such a Large 

proportion of population as the important failure of policies. 

INDUSTRIAL SECTOR 

At the time of independence the industries were limited so there was strong need to expand the 

industrial base. The private sector did not have the capital to undertake big investment neither the 

market is big enough to encourage investment therefore Government took the responsibility. 

Industrial Policy Resolution (IPR-1956):- 

It is a comprehensive package of policies which covers various issues with industrial development. 

1. Classification of industries:- the industries were classified into three categories :- 



- Schedule A – this first categories comprised industries exclusively owned by the state. There 

were 17 industries. 

- Schedule B –  in this category the state would take the initiative of setting up industries and 

private sector will supplement efforts of state. There were total 12 industries. 

- Schedule – C this consisted the remaining industries which were to be in the private sector. 

2. Industrial licensing :- to promote the regional equality government issue license. No new 

industry was allowed without license. It was easier to get license in backward area. License 

was needed even to expand the industry or merger. 

3. Small scale industries(SSI) :- IN 1955 Karve committee recognise the role of SSI to promote 

rural development. The SSI defined with reference to the maximum investment of 5 lakh. At 

present it was rs 1 crore. The role of SSI are important for employment generation as they 

are using labour intensive technology. SSI cannot compete with the big industries so various 

steps were taken to protect the SSI like reservation of products and various concessions. 

FOREIGN TRADE 

In 1950 India adopted the policy of ‘Import Substitution’.  

- In order to be self reliant in vital sectors India has followed the strategy of replacing many 

imports by domestic production. 

- In the first seven plans Inward looking strategy was adopted. 

- Government uses Tariffs and Quota restrictions on imports. 

The policy of protection is based on the notion that with protection domestic industry will be 

able to compete with foreign industry. 

CRITCAL EVALUTION :-  The achievement of industries were impressive. 

- The proportion of GDP contributed by industrial sector  was increased by 11.8% to 24.6% 

between 1950 to 1990. 

- There were 6% annual industrial growth rate. 

- The industrial sector become well diversified. 

- The SSI gave new employment opportunities and new investment opportunities.  

- It promoted growth with equity. 

- Protection from foreign competition enabled the development of indigenous industries . 

- Licensing policy helped the government to monitor and control the monopoly rights. 

- Public sector made a remarkable contribution by creating strong industrial base. 

Although the benefit of industrial policy and land reform was significant. But excessive control 

prevent the growth and efficiency of PSUs. There was a need for reform in the context of 

changing global economic scenario.   


