21

Biodiversity and
Conservation

CHAPTER OUTLINE
21.1 Introduction

21.6 Loss of Biodiversity

21.2 Biodiversity

21.7 Biodiversity Conservation

21.3 Biodiversity on the Earth and in India

21.8 Methods to Conserve Biodiversity

21.4 Patterns of Biodiversity

21.9 Red Data Books

21.5 The Importance of Species Biodiversity
to the Ecosystem

21.1

INTRODUCTION

Biological diversity (or biodiversity) has become one of the important topics of environmental concerns—
there is a lot of news about endangered species, loss of biodiversity and its causes. This chapter introduces the
concepts concerning biological diversity and provides a basis for you to evaluate the biodiversity issues you
read about.

21.2 BIODIVERSITY
Biodiversity or biological diversity refers to the variety of life-forms, commonly expressed as the number of species
in an area, or the number of genetic types in an area. The term biodiversity was popularized by Edward Wilson. It is
the variation of life at all levels of biological organization-within a species (genetic diversity), among species (species
diversity) and comparative diversity among communities and ecosystems (ecological diversity).
May 22 is declared as International day of biological diversity. The year 2010 was declared as the
biodiversity year. First week of October is the biodiversity week. Van mahotsav is celebrated in February
and July every year.
The definition of biodiversity as provided in Article 2 of the Convention on Biodiversity (CBD) states—
biological diversity means the variability among living organisms from all sources including inter alia terrestrial,
marine, other ecosystems and the ecological complexes of which they are part. There exists vast diversity at all
levels of biological organization ranging from macromolecules within the cell to the biomes. The most important
of them are as follows:
1. Genetic diversity (within a species)
2. Species diversity (among species)
3. Ecological diversity (among communities and ecosystems).

21.2.1 Genetic Diversity
Genetic diversity is the total number of genetic characteristics of a specific species, subspecies or group of species.
In terms of genetic engineering and our new understanding of DNA, this could mean the total base–pair sequences
in DNA; the total number of genes, active or not; or the total number of active genes. It is the variation between
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individuals of the same species. Genetic diversity is the resource for genetic information. It is advantageous for survival
and enables the organisms to adapt to their environment. Genetic variations occur in populations of organisms that
can reproduce sexually by genetic recombination’s and gene or chromosomal mutations. It is estimated that there
are 1010 different genes distributed across the world’s biota, that is, fauna and flora.
Genetic diversity within a species increases with environmental variability which results in the formation of
polymorphs, races and subspecies in geographically isolated populations. Therefore, it provides the raw material
for adaptation and evolution of new life forms (speciation). The different varieties of a given plant may differ in the
concentration and activity of an important chemical compound that the plant may be producing (e.g., reserpine in
Rauwolfia vomitoria).

21.2.2 Species Diversity
Species diversity is the variety (in terms of their number and richness) of species in a given region or area. It has three
qualities: (1) species richness (the total number of species), (2) species evenness (the relative abundance of species)
and (3) species dominance (the most abundant species).
The differences among species richness, species evenness and species dominance can be illustrated with the
help of following example. Species diversity has to do with the relative chance of seeing species as much as it has to
do with the actual number present. Ecologists refer to the total number of species in an area as species richness, the
relative abundance of species as species evenness, and the most abundant species as dominant. A community is
said to be even if all species are represented by equal number of organisms.
Shannon index is the diversity index which measures the species diversity in a community.

21.2.3 Ecological Diversity (Community and Ecosystem Diversity)
Ecological diversity is more difficult to measure because there are rarely clear boundaries between different
ecosystems and communities and they grade into one another. This is why this diversity is characterized as
community diversity and ecosystem diversity. However, Community and ecosystem cannot be separated and have
a strong interrelationship. Gray (1997) concluded that no ecological system, Whether individual, population or
community, can be studied in isolation from the environment in which it exists. It is found to be more useful if we
consider habitats as physical areas and the biotic components of the habitats to measure biodiversity, rather than
ecosystems or communities. The different kinds of habitats in a given unit area constitute the habitat diversity, while
the diversity of organisms utilizing its resources and is called the resource diversity.
1. Community diversity: It refers to the variations in biological communities in the habitats of the species, and their
associations with the physical environment within an area or geographic region. Communities are component
elements of biodiversity as well as representative elements of species populations, their habitats and ecological
processes.
2. Ecosystem diversity: It describes the trophic levels, number of niches and the ecological processes that aid in
energy flow and nutrient cycling in the ecosystem besides emphasis on interactions in the ecosystem. Hence, an
ecosystem is composed of the floral and faunal communities, as well as the abiotic factors (e.g., nitrogen cycling,
maintaining soil moisture, prevention of soil erosion, fire interactions, etc.) associated with specific communities.
The number of habitats or ecosystems varies within a geographical area, and thus is a measure of biodiversity. The
world’s major ecosystems are grasslands, rain forests, alpine meadows, deserts, wetlands, estuaries, coral reefs,
etc. The existence of several ecosystems in India makes it richer in ecological diversity than countries like Norway.
Ecologists have developed ways to characterize community and ecosystem diversity in a given area. Whittaker
proposed a, b and g diversities.
1. Alpha (` ) diversity: It is the diversity within a community/habitat, with reference to an area or an ecosystem. It
is measured by counting the number of species within the community.
2. Beta (a ) diversity: It is the diversity between two or more communities/habitats. It is also the measure of
species diversity between two ecosystems.
3. Gamma (f ) diversity: It is a regional diversity and is a measure of the overall diversity in species communities/
habitats for different ecosystems within a large geographical area.
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4. Epsilon diversity (fourth category): It is the total diversity of a group of areas in a climatic region. For example, a
group of plants occurring in an area is the gamma diversity, while a large forest in which plants are located is the
epsilon diversity. The change in species composition between areas of gamma diversity within epsilon diversity
is the delta diversity.
Biotope is an area that is uniform in environmental conditions and distribution of animal and plant life.
Ecoregion is an area bounded by natural rather than artificial borders and constituting an ecological
community with characteristic flora, fauna, and environmental conditions. There are 10 biogeographical
regions or ecoregions in India, with the largest one being the Deccan peninsula.
An ecozone (biogeographic realm) is the largest biogeographic division of the earth’s surface based
on the evolutionary distribution patterns of plants and animals. These ecozones are Australian realm,
Oriental realm, Ethiopian realm, Palearctic realm, Nearctic realm and Neotropical realm.


Points to Remember
	   (i) Biological diversity refers to thevariety of life-forms, commonly expressed as the number of species
or the number of genetic types in an area. The term biodiversity was popularized by Edward Wilson.
	  (ii) Genetic diversity is the total number of genetic characteristics of a specific species, subspecies, or
group of species.
	  (iii) Species diversity is the variety of species in a given region or area.
	  (iv) Ecological diversity describes the trophic levels, number of niches and the ecological processes that
aid in energy flow and nutrient cycling in the ecosystem besides emphasis on interactions in the
ecosystem. Ecological diversity is characterized by community diversity and ecosystem diversity.
(a) 	Community diversity refers to the variations in biological communities in the habitats of the
species, and their associations with the physical environment within an area or geographic
region.
(b) 	Ecosystem diversity refers to diversity of the trophic levels, number of niches and the ecological
processes that aid in energy flow and nutrient cycling in the ecosystem and the interactions in
the ecosystem. However, community and ecosystem diversities cannot be studied in isolation.
	  (v) Alpha (` ) diversity is the diversity within a community, with reference to an area or an ecosystem.
It is measured by counting the number of species within the ecosystem. It is the second category of
diversity.
	  (vi) Beta (a ) diversity is the diversity between two communities. Beta diversity is species diversity between
two ecosystems. It involves comparing the number of taxa that are unique to each of the ecosystems.
(vii) Gamma (f ) diversity is a regional diversity and is a measure of the overall diversity
in species communities/habitats for different ecosystems within a large geographical area.
(viii) The diversity within a microhabitat of a homogenous habitat is point diversity.
	  (ix) Epsilon diversity is the total diversity of a group of areas in a climatic region.
	  (x) The change in species composition between areas of gamma diversity within epsilon diversity is the
delta diversity.

1. What is the significance of species diversity to the ecosystem?
2. Who coined the term biodiversity for the first time?
3. What is a Shannon index?
4. Why is genetic variation important in the plant Rauwolfia vomitoria?
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21.3 BIODIVERSITY ON THE EARTH AND IN INDIA
Some 1.5 million species have been named International Union for the Conservation of Nature or (IUCN), 2004, but
biologists estimate that the total number is considerably higher, with available estimates such as by Robert May,
suggesting there may be as many as almost 7 million. And some biologists believe that the actual number will turn
out to be even more. No one knows the exact number because new species are discovered all the time, especially in
little-explored areas, such as tropical savannahs and rain forests.
Often, the argument is made that the most important factor governing biological diversity is the total number
of species, and that the primary goal of biological conservation is to maintain that number at its current-known
maximum. Now, most of the species on the Earth are animals and plants, which have identified as follows:
1. Animals: More than 70% have been identified, with 70% being insects, and the rest containing molluscs,
crustaceans and other animals (Fig. 21.1a); in vertebrates, fishes form a major part, followed by birds, reptiles,
amphibians and mammals (Fig. 21.1b).
2. Plants: About 22% have been identified, with more number of species of fungi than the combined total of
amphibians, reptiles, fishes and mammals; other varieties of plants include angiosperms, algae, mosses, ferns
and allies (Fig. 21.1c).
Other animal groups
Fishes

Crustaceans
Molluscs

Insects

Ferns and
Mosses allies

Mammals
Birds

Points to Remember

Fungi

Angiosperms

Reptiles
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(b)
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Figure 21.1 Global Diversity. (a) Invertebrate pie chart, (b) Vertebrate pie chart and (c) Plants pie chart.
India accounts for 8.1% of the global diversity of species despite the fact that India has only 2.4% of the world’s
land area. It is one amongst the 12 mega diversity countries, housing around 90,000 species of animals and 45,000
species of plants. There are around 3,00,000 more species of animals and 1,00,000 species of plants yet to be described.
Some important features of India’s biodiversity are:
1. India has three biodiversity hotspots: The Western Ghats/Sri Lanka, the Indo-Burma region and the Eastern
Himalayan region.
2. It has 10 ecoregions or biogeographic zones—the Trans-Himalayan, the Himalayan, the Indian desert, the
semiarid zone(s), the Western Ghats, the Indo-Gangetic Plain, the Deccan Plateau, Peninsula islands, North–East
India, Coastal Plains
3. It has 90 national parks, 448 wildlife sanctuaries, 18 biosphere reserves, 6 wetlands and 5 world heritage sites.
4. It is one among the 12 gene pool centers (areas on the Earth where important crop plants and domestic animals
originated) of origin of cultivated plants.
5. It is the center of crop diversity, the homeland of 167 cultivated species and 320 wild relatives of crop plants.

Points to Remember
(i) India accounts for 8.1 % of the global diversity of species despite the fact that India has only 2.4% of the
world’s land area.
(ii) India has three hotspots: (a) The Western Ghats/Sri Lanka, (b) the Indo-Burma region and (c) Eastern
Himalayan region.

Chapter 21.indd 990

12/12/2016 11:22:31 AM

21.4

Patterns of Biodiversity

991

5. Why is it difficult to estimate prokaryotic species?
6. Which species form a major part of vertebrates?

21.4

PATTERNS OF BIODIVERSITY

Biodiversity is not distributed evenly on the earth. In the habitats of arid, semiarid and aquatic zones, biodiversity is
observed along the latitudinal and altitudinal gradients, known as master gradients.

21.4.1 Latitudinal Gradients
Species diversity declines with increasing distance from the equator as one move towards either north or south that
is latitudinal gradient. The tropics (23.5°N to 23.5°S) are very rich in species diversity. As one approaches polar regions,
one finds fewer species. There are four main reasons that facilitate higher level of biodiversity in tropics compared to
temperate regions:
1. Absence of catastrophes: The tropical region harbors more number of species as this area remained stable for
millions of years. Hence, species in tropics got a long time for speciation and evolutionary diversification. Unlike
the tropical regions, the temperate regions were subjected to frequent glaciations in the past.
2. Favorable environment: Tropical environment is less seasonal, more constant and predictable than temperate
regions. Favorable environment reduces competition among species.
3. Availability of solar energy: In general, higher productivity (capacity of an area to support growth) contributes
to more number of species. Gross primary productivity is the solar energy that is captured and converted into
carbon compounds in an ecosystem. In tropics, the amount of solar energy available is more, which in turn leads
to higher productivity.
4. Paradox of enrichment: Perturbation and heterogenesity induce biodiversity. In temperate areas, harsh
conditions occur only during the winter season, but in poles such conditions prevail throughout the year. In
tropical forests, number of vascular species is 118–235/0.1 ha and in temperate forests it is only 21–48 species/0.1
ha. In artic region this number decreases to 0.0–10.0 species/0.1 ha. Such relationship exists in other taxonomy
groups also such as ants, butterflies, moths, fishes and birds.
Maximum biodiversity of species exist in tropical Amazon forest in South America. It has around 40,000 species
of plants, 1,25,000 species of invertebrates, 3000 species of fishes, 427 species amphibians, 378 species of reptiles,
1300 species of birds and 427 species of mammals.

21.4.2 Altitudinal Gradients
Based on the altitudinal gradient, it can be seen that the species diversity also decreases from lower to higher
altitudes on a mountain. The decrease in temperature and greater seasonal variability are the two major factors
responsible for lower diversity at higher altitudes. Maximum biodiversity of species exist at the base. Diversity of flora
and fauna is rare in subalpine and alpine regions.

Rain forests are called lung of planet earth. A 1000 m increase in altitude results in a temperature drop of
about 6.5°C.
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21.4.3 Species–Area Relationships (SAR)

Species richness/ or log (Species)

An important concept in ecology, the SAR links area with species richness (Fig. 21.2). The bigger the area, the more
are the number of species found. Alexander von Humboldt observed that there is an increase in species richness
with increasing explored area only upto a certain limit. Though the relationship between species richness and area is
a rectangular hyperbola, it is a straight line on a logarithmic scale. The curve is often referred to as the species–area
curve.

S = CAZ
log S = log C + Z log A

Logarithmic scale

Area [or log (Area)]

Figure 21.2 Graphical representation of species-area relationship.
The first mathematical description of the species–area relationship was proposed by Arrhenius in 1920 and
modified by Gleason in 1922.
S = CAZ
log S = log C + Z log A
where S is species richness, A is area, Z is the slope of the line (regression coefficient) and C is the intercept on
the y-axis.
The Z value is usually higher for islands (around 0.3) than for the mainland (less than 0.2). Among continents, it
varies from 0.6 to 1.2. The same number of species may not be present in areas of the same size because some areas
support far more individuals than others. There is more number of species in a hectare of tropical forest than those
are in a hectare of tundra. The slope of the line should be much steeper for greater diversity. For instance, the slope is
found to be 1.15 for frugivorous (fruit-eating) birds and mammals in the tropical forests of different continents.
Several factors affect the species–area curve include successional patterns resulting from migration,
environmental change, growth, immigration and extinction, magnitude and rate of disturbance of areas, dynamics of
predator–prey and population dispersal.

 HE IMPORTANCE OF SPECIES BIODIVERSITY
21.5 T
TO THE ECOSYSTEM
Species diversity plays an important role in providing stability, good health as well as higher productivity to the
ecosystem. Therefore, the benefits of species diversity are:
1. Stability and productivity: David Tilman’s experiment proved direct relation between the species diversity
and community stability (diversity–stability hypothesis) and relation between diversity and yield (diversity–
biomass relation). More number of species increases the stability of a community, and therefore, persistence
of an ecosystem. Higher the species diversity, higher will be the productivity of an ecosystem. It is therefore
important to the functioning of the ecosystem. That is the reason why tropical forests with higher biodiversity
are more productive than temperate forests.
2. Resilience: If a community is stable, there is not much variation in the productivity from one year to another.
This is because it can stand natural or anthropogenic disturbances and invasions by alien species.
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3. Ecosystem health: As more and more species become extinct, the tolerance of the ecosystems decreases. This
fact can be very aptly explained as Rivet Popper Hypothesis by Paul Ehrlich. The natural ecological systems of
the Earth, which supply vital services, are analogous to the parts of an aeroplane. Rivets make the aeroplane
a suitable vehicle to fly. It has important regions like engine and wings. However, in comparison, ecosystems
are much more complex than wings or engines. A dozen rivets that are redundant or less vital might be missed
from an aeroplane, but if a thirteenth rivet is popped from a wing flap, it could lead to a serious accident. In the
same analogy, a dozen species that are redundant in an ecosystem may become extinct, but the extinction of
a key species (keystone species) involved in the cycling of an important element, say nitrogen, may lead to
the collapse of the entire ecosystem. Loss of an individual species can have various effects on the remaining
species in an ecosystem, depending upon the importance of that species within the ecosystem. For example, if
a keystone tree frog species or an ant species become extinct, it may affect the entire ecosystem.
A keystone species is a species that plays a critical role in maintaining the structure of an ecological
community and whose impact on the community is greater than would be expected based on its relative
abundance or total mass.
Major causes of species losses in a geographical region are hunting, forest fires, destruction and
fragmentation of habitats and introduction of exotic species.

Points to Remember
(i) Species diversity declines with increasing distance from the equator as one moves towards either
north or south.
(ii) Rivet Popper Hypothesis was proposed by Paul Ehrlich. According to it, removal of a critical species
performing major functions will pose a very serious immediate threat to the safety of the ecosystem.
(iii) Keystone species is a species that plays a critical role in maintaining the structure of an ecological
community and whose impact on the community is greater than would be expected based on its
relative abundance or total mass.

7. Who proposed Rivet-Popper hypothesis?
8. Explain giving two reasons why there is more species biodiversity in tropical
latitudes than in temperate ones.
9. What is the difference between endemic and exotic species?

21.6

LOSS OF BIODIVERSITY

The exploitation of land and forest resources by human beings along with hunting and trapping of animals for food
and sport has led to the extinction of many species in the world in recent times. This is a matter of serious concern
as the biological capital of the Earth is being eroded. According to the IUCN report in 2004, in 500 years, 784 species
(338 vertebrates, 359 invertebrates and 87 plants) have become extinct. Table 21.1 shows the list of extinct species
and their regions.
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Table 21.1 Extinct species and their regions
Species

Regions

Stellar’s sea cow

Russia

Thylacine

Australia

Dodo

Mauritius

Quagga

Africa

Tiger

Bali, Java

Asiatic Cheetah

Asia

Rhinoceros

Java, Sumatra

Grass (Hubbardia heptaneuron)

India

Himalayan quail (Ophrysia superciliosa)

India

Table 21.2 lists the percentage of species that are facing the threat of extinction according to the Red list by IUCN,
2012 released on July 19, 2012 at Rio+20 Earth Summit. About 31% of the evaluated species are threatened with
extinction.
Table 21.2 Percentage of species facing a threat of extinction
Species

Birds

Mammals

Amphibians

Reef-building corals

Conifers

Percentage

13

25

41

33

30

The data in Table 21.2 shows that amphibians are facing the maximum threat of extinction and hence are more
vulnerable. It also indicates that the extinction does not take place randomly but some species face more threats
than the others. These include species at the top of food chains, such as large carnivores such as tigers, endemic local
species (species found only in one geographical area) with a very limited distribution, such as Sphenodon, species
with very small populations, migratory species, species with exceptionally complex life cycles and specialist species
with very narrow requirements, such as a single specific food source. The loss of species in tropical ecosystems such
as the rain forests is extremely well-studied and is of great concern. Extinction can happen due to various reasons
discussed below:
1. It can be due to natural processes. Over a long geological history of the earth, with the change in the
environmental conditions, some species disappear and others which are more adapted may take their place by
the phenomenon of natural selection.
2. There have been several periods in the earth’s geological history where large number of species became extinct
because of catastrophes. This is known as mass extinction.
3. More number of species are disappearing from the face of the earth due to the intervention human activities
like hunting, cutting of trees, overexploitation of resources and destruction of natural habitats. This known as
anthropogenic extinction, and is the most severe of all types of extinctions. Colonization of tropical pacific
islands by humans has caused the extinction of more than 2000 species of native birds.
The current extinction rates (i.e., for the sixth extinction event) are different from the previous episodes as they
are estimated to be 100 to 1000 times faster than those in the pre-human period. The earth may lose 50% species by
the end of the 21st century, if the current rate of extinction continues. Loss of biodiversity leads to several adverse
effects. It may decrease the plant productivity and the resilience to environmental catastrophes such as drought.
Besides, biodiversity loss may lead to altered disease cycles which in turn will adversely affect the environment.
All these numbers are approximate, and the real figures may be slightly different from the data given here.

21.6.1 Causes of Biodiversity Losses
Human intervention is largely responsible for biodiversity losses. A major cause of concern in the present times is
the dramatic rate at which biodiversity is being lost. Major human activities such as habitat loss and fragmentation,
over exploitation, pollution, intensive agriculture, alien species invasions and co-extinctions are responsible for the
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accelerated rates of species extinction. Out of these, habitat loss and fragmentation, over exploitation alien species
invasions and co-extinctions are referred to as evil quartet.
1. Habitat loss and fragmentation: It is the primary reason for the loss of biodiversity. Activities such as cutting
trees, filling a wetland, burning a forest or ploughing grassland are some of the causes of species extinction.
Natural wetland systems have been drained to establish croplands, resulting in the loss of aquatic species. Natural
forests are converted into forests of teak, sal, etc., thereby affecting biodiversity. The tropical forest cover has
been reduced to merely 6% from 14%. A forest patch surrounded by croplands, orchards, plantations or urban
areas are the examples of fragmented habitats, causing the extinction of forest species. When an ecosystem is
dramatically changed by human activities for agriculture, oil and gas exploration or commercial development,
it may no longer be able to support wildlife. Habitat loss due to destruction, fragmentation or degradation of
habitat is the primary threat to the survival of wildlife.
The discontinuities in the natural habitats are natural, geological processes or anthropogenic.
Geological fragmentation of habitats may lead to the speciation, but anthropogenic fragmentation
leads to the extinction of species.
2. Over-exploitation of resources: The overuse or misuse of resources threatens the Earth’s biodiversity. The
activities such as hunting, poaching, fishing, etc., reduce the species in ecosystems. Over-exploitation of a
species makes the population vulnerable to extinction.



Sometimes, cleanliness also leads to species extinction. The scavengers (such as Californian condor or
vulture) are affected as the livestock carcasses they feed on are now buried to keep the environment clean.

3. Pollution: Excessive usage of pesticides to increase crop production had resulted in negative effect on species
diversity of both plants and animals. Many sensitive species have disappeared. Apart from this, their extensive
use has increased their concentration in the ground water and caused biomagnification at different tropic levels
of the ecosystem. Heavy metal pollution due to discharge of untreated wastewater to natural aquatic bodies has
killed many plants and animal species residing in those habitats or indirectly through drinking of contaminated
water. Oil spills in sea has drastically reduced and also led to the death of marine flora and fauna.
Brown plant hopper (Nilaparvata lugens) attacked the high-yielding varieties of rice a few years ago.
4. Intensive agriculture: Conversion of forest land, grassland and wetlands for agriculture has destroyed natural
habitats of many plants and animal species. This has led to reduction in biodiversity.
5. Invasion of alien or non-native species: The widespread introduction of exotic species by human beings
is a threat to biodiversity. Exotic species introduced to ecosystems establish themselves as self-sustaining
populations and the endemic species in that ecosystem may not survive.
(a) P
 lants: Among plants, the aquatic alien invasive species (AIS) are water hyacinth (Eichhornia crassipes), water
lettuce (Pistia stratiotes) and floating fern (Salvinia). These aquatic plants choke the wetlands and produce
decaying biomass in large quantities that destroys the wetlands. They reduce the gas exchange and interfere
with proper light penetration resulting increased BOD. This affects the aquatic animals. The terrestrial plant
Lantana bushes (Lantana camara) encourages extensive fires in the forests in summer. The carrot grass
(Parthenium) causes skin and respiratory allergies. Prosopis julifora is introduced into our ecosystems, spread
at the expense of wild species, and is responsible for invading beaches, wetlands, mangroves, forests, etc.
(b) A
 nimals: Nile perch, an exotic predatory fish, reduced the endemic species of the great African lakes Victoria,
Malawi and Tanganyika. The African tilapia (Oreochromis mossambica), introduced into Asia including India,
leads the fishes as alien invasive species. European trout that were introduced as sports fish in the hilly
regions of India and the American Gambusia affinis, introduced for the control of mosquitoes, are carriers of
parasites and other diseases. They have been instrumental in diminishing biodiversity by competing with
the native population. African cat fish (Clarias gariepinus) introduced in the rivers is a threat to the native
cat fishes in India. Besides fishes, the rodents that have reached the islands in the oceans have adversely
affected the local biodiversity. In India, the brown rat (Rattus norvegicus) has proved to be a menace as
it stays in the drains and carries a lot of disease causing microorganisms. Grey squirrels introduced from
America have also replaced native red squirrel populations. American cockroach (Periplanata americana)
was introduced into India and is fast replacing the native species Blatta orientalis. Natural barriers, such as
water bodies, mountains, deserts, etc., protect the endemic species from alien species. But with increased
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industrialization, the modes of transport have increased the chances of bringing in contact, species that
have never met in their evolutionary history.
6. Co-extinction: Seeds of Sideroxyglon grandiflorum, an exclusive tree in Mauritius, germinate when they pass
through the abrasive gut of dodo (Ruphus cucullatus), a bird. These birds became extinct in 17th century and
only a few old trees survive now. Insects are the good pollinators, hence flowering plants and insects are
interdependent. In such cases, when one species becomes extinct, the other species associated or dependent
on it also becomes extinct.

10. What is mass extension?
11. Give two examples of extinction of native species by the introduction of alien species
in India.
12. Discuss how loss of one species may lead to the extinction of other.
13. Define anthropogenic extinction.
14. How cleanliness can lead to extinct of species?
15. Which animal became extinct from India due to excess hunting?

21.7 BIODIVERSITY CONSERVATION
The conservation of biological diversity is an important issue of discussion these days. What should we do to protect
the species that mean so much us? What do we need to do about biological diversity in general—all the life-forms,
whether people enjoy them or not? It is important to create awareness among the people about biodiversity and its
conservation.
There are eight important reasons why people should value and conserve biological diversity. They are
utilitarian, public service, aesthetic, theological, recreational, creative, ethical or moral and spiritual. These are broadly
categorized into three main areas: (1) narrowly utilitarian, (2) broadly utilitarian and (3) ethical. These categories
are discussed in detail in the following subsections.

21.7.1 Narrowly Utilitarian
Narrowly utilitarian means that a species or group of species provides a product that is of direct value to people.
Biodiversity has provided us with many goods that have economic value and can be directly valued. It helps to maintain
ecological balance of nature and maintain food chain and nutrient cycles. Many wild plants provide useful substances,
such as timber, paper, gums, fibers, chemicals of medicinal value, etc. while wild animals provide ivory, leather, etc.
Wildlife refers to all living organisms in their natural habitat other than cultivated plants and domesticated animals. It
also provides large gene pool for scientists to carry breeding programs in agriculture, animal husbandry and fishery.
1. New varieties: Biodiversity is the source of new crops and storehouse of the materials for breeding improved
varieties. Genes of wild species are used to confer new properties, such as disease resistance and high yield in
domesticated species.
2. Food: About 20 plant species have been cultivated to produce 85% of the world’s food. Wheat, corn and rice are
the three major carbohydrate crops, producing food to the two-thirds of the world population.
3. Fats and oils: Oil is obtained from plants such as coconut, mustard, sunflower, sesame, olive, soybean and
cotton. Fish are also source of liver oil.
4. Medicines: Medications, such as morphine extracted from Papaver sominiferum is analgesic, quinine extracted
from Cinchona officinalis is antimalarial, taxol extracted from bark of yew tree (Taxus brevifolia) are anti-cancer
drugs. About 25% of the medications are derived from 120 species of plants.
5. Biopesticides: Microorganisms and some plants are source for biodegradable chemicals which are ecofriendly.
Bacillus thuringiensis (Bt) is an important microbial biocontrol agent that produces a toxin called thurioside. This
toxin causes a disease that affects caterpillars.
6. Industrial products: Many wild plants provide useful substances, such as timber, paper, gums, resins, fibres,
dyes, chemicals of medicinal value, etc., while wild animals provide ivory, leather, etc.

Chapter 21.indd 996

12/12/2016 11:22:32 AM

21.7

Biodiversity Conservation

997

7. Botanochemicals: Botanochemicals are energy-rich products obtained from plants that can be substituted for
petrochemicals are called botanochemicals. Examples such as waxes, tanins, furfurals and ethanol.

21.7.2 Broadly Utilitarian
Broadly utilitarian refers to the public service, which means that nature and its diversity provide some service (e.g.,
the absorption of carbon dioxide or the pollination of flowers by bees, birds and bats) that is essential or valuable
to human life, and would be expensive or impossible to replace by direct human action. Public service also refers to
the idea that species have roles in their ecosystems, and that some of these are necessary for the persistence of their
ecosystems, perhaps for the persistence of all life forms.
1. Maintenance of gaseous concentration: Natural communities maintain proper gaseous concentrations in the
atmosphere and prevent rapid climate changes.
2. Regulation of global climate: Sudden changes in the Earth’s atmosphere can have catastrophic effects leading
to the disappearance of entire species, such as extinction of dinosaurs from the earth 65 million years ago.
Forests and oceans helps in maintaining a constant environment.
3. Pollination: Cross pollination of plants occurs by biological agents such as bees, butterflies, birds and bats and
physical agents such as wind and water. Pollination results in formation of seeds and fruits.
4. Nutrient cycling: Biodiversity helps to maintain ecological balance of nature and maintain food chain and
nutrient cycles. All living organisms on present on the Earth from smallest microorganism to largest animal
contribute in some way of the other in completing nutrient cycling on earth. Soil microorganisms and fungi are
responsible for cycling essential nutrients such as phosphorus, nitrogen and sulphur and making them available
to higher plants.
5. Aquifers: Natural ecosystems help to absorb the wastes and render them to non-toxic. Wetlands are large filters
which purify freshwater and remove heavy metals and other contaminants from it. Soil organisms can slowly
decompose food items and other wastes produced by human activities.
6. Water cycle: Vegetation helps recycle moisture into the atmosphere. A single corn plant (0.45 kg dry weight) can
transfer 227 liters of water from soil to atmosphere in a few months. A single rainforest tree, in its lifespan of 100
years, can transfer approximately 9.4 million liters of water from the soil to the atmosphere.
7. Fertility of soil: Plant roots push the rocks leading to cracks, ultimately leading to formation of soil particles.
Small animals such as earthworms, insects, etc., help give soil its texture and fertility and are crucial for its aeration.
8. Flood and erosion control: Roots of trees and plants hold the soil tight and prevent erosion of soil during heavy
rainfall. Percolation of water in the soil through its pore helps in prevention of condition of flood.
9. Microbial waste treatment: Microorganisms produce enzymes that cause degradation of harmful waste
products. Naturally they form manure of the agricultural waste and artificially they are used in the treatment of
sewage water.
10. Biological pest control: Natural predators keep a control on the population of pests. It is helpful in both
horticulture and agriculture.
11. Aesthetic, theological, recreational and creative activities: These are some non-material ways in which
nature and its diversity benefit people. These are often clubbed together, but we separate them here as follows:
(a) Aesthetic refers to the beauty of nature, including the variety of life. It forms the basis of ecotourism.
(b) T heological means that some religions value nature and its diversity directly, and a person who is follower
of that religion support this belief.
(c) R
 ecreational means that people enjoy getting out into nature not just because it is beautiful to look at, but
because it provides us with activities that we enjoy and which have health benefits. They enjoy moments
such as listening chirping of birds and watching blooming of flowers.
(d) C
 reative refers to the fact that artists, writers and musicians find inspiration for their creative pursuits from
the nature and its diversity.
The biotic components of the ecosystem are plants, animals and microorganisms. Plants play a vital role in
the control of floods and soil erosion. Their roots bind the soil particles firmly and in this way they do not
allow the top soil to be drifted away by winds or moving water. Roots of plants also make the soil porous
and allow water to go into the soil.
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Ethical

Ethical means the philosophical and spiritual belief that species have the right to exist, independent of their value to
people. Spiritual refers to the way that nature and its diversity has moved people ever since and nature and its diversity
have been written about, an uplifting experience, often perceived as a religious one. Thus, it becomes our moral obligation
to maintain the well-being of these species, so that the future generations also can appreciate their value.
The ecosystem services rendered by biodiversity have been valued in the range of 16 to 54 trillion dollars
per year.

Points to Remember
(i) Extinction of species can be due to (a) natural selection, that is, by natural processes with the change in
the environmental conditions, etc; (b) mass extinction, that is, due to catastrophes; or (c) anthropogenic
extinction, that is, due to human activities.
(ii) The need for biodiversity conservation broadly categorized into three main areas: (a) narrowly
utilitarian, (b) broadly utilitarian and (c) ethical.
(iii) Major human activities such as habitat loss and fragmentation, over exploitation, pollution, intensive
agriculture, alien species invasions and co-extinctions are responsible for the accelerated rates of species
extinction. Out of these, habitat loss and fragmentation, over exploitation alien species invasions and
co-extinctions are referred to as evil quartet.

21.8 METHODS TO CONSERVE BIODIVERSITY
The conservation of biological diversity has become a global concern. There are basically two main types of
conservation options, in situ or on site conservation and ex situ or off site conservation (Fig. 21.3). In situ conservation
is usually considered to be the ideal conservation strategy.
Biodiversity conservation

In situ conservation
(on-site conservation)

Hotspots

National
parks
and
sanctuaries

Biosphere
reserves

Ex situ conservation
(off-site conservation)

Sacred
groves
and lakes

Off-site
collection
(botanical
gardens,
nurseries,
aquaria,
zoological
garden)

Gene banks
In vitro Cryopreservation
(seed gene conservation
bank
and field
gene bank)

Figure 21.3 Various methods of biodiversity conservation.

21.8.1 In Situ Conservation
In situ conservation refers to protecting an endangered species in its natural habitat. In situ approach includes
protection of a group of ecosystems through a network of protected areas, such as biodiversity hotspots, national
parks, sanctuaries, biosphere reserves and sacred groves and lakes. The benefit from in-situ conservation is that it
helps recover populations in the surroundings where they have developed their distinctive properties. The various
ways in which in situ conservation can be achieved are as follows.

Chapter 21.indd 998

12/12/2016 11:22:33 AM

21.8

Methods to Conserve Biodiversity

999

Conservation International (CI) focused on biodiversity hotspots and 34 biodiversity hotspots were
declared identified by 2006. These hotspots cover less than 2% of land surface with about 20% of human
population.
A biodiversity hotspot is a biogeographic region that is both a significant reservoir of biodiversity and is
threatened with destruction. The term biodiversity hotspot was coined by Dr. Norman Myers in 1988 who defined
two criteria for an area to qualify as a biodiversity hotspot.
1. It must contain at least 0.5% or 1,500 endemic species (species confined to that region).
2. It should have lost at least 70% of its primary vegetation.
The number of endemic species and degree of threat in terms of habitat loss are the key criteria for declaring
hotspots. These are areas that support natural ecosystems, which are largely intact and where native species and
communities associated with these ecosystems are well represented. These areas have a high diversity of endemic
species (either not found or rarely found outside the hotspot). A total of 34 biodiversity hotspots are shown in
Figure 21.4. Table 21.3 illustrates the region-wise distribution of 34 biodiversity hotspots.
Enhanced inter-specific competition is observed in biodiversity hotspots due to the presence of high
species diversity.
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Figure 21.4 Biodiversity hotspots. The regions in red are original hotspots while those in blue were included later.
Table 21.3 Region-wise distribution of biodiversity hotspots
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Region

Biodiversity Hotspots

North and Central America

California Floristic Province (8), Caribbean islands (3), Madrean pine-oak woodlands
(26), Mesoamerica (2)

South America

Atlantic forest (4), Cerrado (6), Chilean winter rainfall-Valdivian forests (7),
Tumbes-Chocó-Magdalena (5), tropical Andes (1)

Europe and Central Asia

Caucasus (15), Irano-Anatolian (30), Mediterranean basin (14), the mountains of
Central Asia (31)

Africa

Cape Floristic region (12), coastal forests of Eastern Africa (10), the Eastern
Afromontane (28), Guinean forests of West Africa (11), Horn of Africa (29),
Madagascar and the Indian Ocean islands (9), Maputaland-Pondoland-Albany (27),
succulent Karoo (13)

South Asia

Eastern Himalaya (32), Indo-Burma, India and Myanmar (19), Western Ghats (21)
and Sri Lanka (21)

South-East Asia and Asia-Pacific

Vietnam (19), East Melanesian Islands (34), New Caledonia (23), New Zealand (24),
Philippines (18), Polynesia-Micronesia (25), Southwest Australia (22), Sundaland
(16), Wallacea (17)

East Asia

Japan (33), mountains of Southwest China (20)
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National Parks and Sanctuaries
A national park is a reserve of either natural or semi-natural, or developed land that a state owns. The largest
national park in the world is the Northeast Greenland National Park which was established in 1974. About onethird of the country’s land area should be covered with forests. No biotic interference is allowed in national parks,
but ecotourism is permitted. The forest area is strictly reserved for the protection of wildlife with legally declared
boundaries. The earliest national parks were Yellowstone National Park in USA and Royal National Park in Australia.
Jim Corbett National Park (previously known as Hailey National Park) was the first national park established in India.
The national parks of India are IUCN category II protected areas (large natural or near natural areas selected to protect
large-scale ecological processes, species and ecosystems characteristic of that area). There are 90 national parks in
India, the major ones are shown in Figure 21.5.
Specific endangered fauna species are well protected in the wildlife sanctuaries where limited biotic interference
is allowed and eco-tourism is permitted. Private ownership of land is allowed as long as the life of animals is not
disturbed. The boundaries are not circumscribed. Wildlife sanctuaries are IUCN Category IV protected areas (areas
selected to protect particular species or habitats). These protected areas are meant for maintaining the variable
populations of native species, the number and distribution of communities and habitats, and conserve the genetic
diversity of the parent species. It prevents the introduction of alien species and makes it possible for species or
habitats to adapt in response to environmental changes. There are 448 wildlife sanctuaries in India.
Some of the protected areas in India for various animals are Corbett National Park (Uttarakhand), Kanha National
Park (MP), Ranthambhore National Park (Rajasthan), Sunderban Tiger Reserve for tigers, Gir National Park (Gujarat)
for lions, Kaziranga National Park (Assam), Manas Sanctuary (Assam) for one-horned rhinoceros and other animals,
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Figure 21.5 Major national parks, wildlife sanctuaries and biosphere reserves in India.
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Simlipal Sanctuary (Orissa), Palamau Sanctuary (Bihar) for elephants and National Chambal Sanctuary (at the meeting
point of borders of Uttar Pradesh, Madhya Pradesh and Rajasthan) for gharial.
Wildlife (Protection) Acts were enforced in 1972 and 1980.

16. Name two earliest national parks of the world.

Biosphere Reserves
The concept of biosphere reserve was introduced in 1975 as a part of United Nations Educational, Cultural and
Scientific Organization’s (UNESCO) Man and Biosphere (MAB) programme that deals with the conservation of
ecosystems and genetic resources. Biosphere reserve refers to an area that is set aside for the conservation of
the resources of the biosphere and for the improvement of the relationship between man and the environment.
The activities, such as human settlement, cropping, forestry and recreation and other economic uses continue
in harmony with the protection of species in biosphere reserves. These serve as sites for long-term scientific
research as well as educational activities. There are 18 biosphere reserves are in India as shown in Fig. 21.5
and include Nilgiri (Tamil Nadu, 1986); Nanda Devi (Uttarakhand, 1988); Nokrek (Meghalaya, 1988); Manas
(Assam, 1989); Sunderbans (West Bengal, 1989); Gulf of Mannar (Tamil Nadu, 1989); Great Nicobar (Andaman
and Nicobar Islands, 1989); Similipal (Orissa, 1994); Dibru-Saikhova (Assam, 1997); Dehang-Dibang (Arunachal
Pradesh, 1998); Pachmarhi (Madhya Pradesh, 1999); Khangchendzonga (Sikkim, 2000); Agasthyamalai
(Tamil Nadu and Kerala, 2001); Achanakmar–Amarkantak(Madhya Pradesh and Chattisgarh, 2005);
Kachchh(Gujarat, 2008); Cold Desert (Himachal Pradesh, 2009); Seshachalam (Andhra Pradesh, 2010); Panna
(Madhya Pradesh, 2011).
A biosphere reserve may incorporate within its limit, existing or proposed national parks, sanctuaries and other
protected areas. As given in the Figure 21.6, it consists of core zone, buffer zone and transition zone. Project tiger,
launched in India in 1973 with the aim for tiger conservation; and various tiger reserves were created based on core–
buffer strategy.
1. Core zone is an undisturbed or least disturbed and legally protected area of the biosphere reserve.
2. Buffer zone surrounds the core area and is used to accommodate resource management strategies, research
and educational activities.
3. Transition zone is the outermost part of the biosphere reserve. It is an area of active cooperation between
management and local people where sustainable resource management practices are promoted and
developed.

Core zone: Legally constituted for
long-term protection
Buffer zone: Clearly identified for activities
compatible with conservation
Transition zone: For sustainable resource
management practices

Figure 21.6 Three zones in the biosphere reserve.
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Biosphere reserve is a protected area for the whole ecosystem and is intended to fulfill three basic functions:
1. Conservation: It conserves ecosystems, genetic variability and species.
2. Development: It helps in development of society and economy, and makes them socio-culturally and
ecologically sustainable.
3. Logistics: It supports education, research and exchange of information related to conservation and
development.

Sacred Groves and Lakes
India has a long tradition of wise conservation of all resources that are useful to people. One method for
conservation of this green resource is the creation of sacred groves, usually dedicated to a local deity. These
groves can be considered as the ancient equivalent of natural sanctuaries where all forms of living creatures are
given protection. Cutting or harming any tree or animal is strictly prohibited. At present, in India, there are only
about 1000 square km of sacred groves, scattered in patches. Some of the richest groves in the country are listed
in Table 21.4.
Further, some water bodies (e.g., Khecheoparli lake in Sikkim, India) have been declared protected by people.
Similarly, sacred groves exist in other parts of the world too (e.g., the Buoyem sacred grove in Ghana).

Ramsar Sites
Wetlands can be defined as lands that are transitional between the terrestrial and the aquatic ecosystems. It is
the place, where the water table is generally at or near the surface of the land and it is covered by shallow water.
Ramsar sites are those wetlands which have been considered to be of international importance. The international
convention that has been formed to decide the base for the identification of these wetlands is known as the
Ramsar Convention. It has been named after a city in Iran where this convention was signed in 1971. 2nd February
is celebrated as World Wetlands Day. This Convention is an international treaty formed for the conservation and
judicious use of wetlands. At present 144 Contracting Parties of this Ramsar Convention commit to work towards
the three main pillars:
1. Ensuring the conservation and judicious use of Wetlands of International importance,
2. Confirming as far as possible the use of all wetlands in national environmental planning,
3. Consulting with all other member parties about implementation of the Convention, particularly relating to
transboundary wetlands, shared water systems, and shared species.

21.8.2 Ex Situ Conservation
It involves the conservation of genetic resources of species away from their area of origin or development. This includes
offsite collection and gene banks. This strategy is aimed to conserve more genetic material in less area. Trifolium
amoenum, is an example of a species that was thought to be extinct, but was rediscovered in 1993 in western Sonoma
County. It was later harvested and the specimens of this critically endangered species were grown in a controlled
environment. Similarly, Wollemi pine is being preserved via ex situ conservation. The various ways in which ex situ
conservation can be achieved are:
1. Offsite collection: The best method of maximizing a species chance of survival (when ex situ methods are
required) is by relocating part of the population to a less threatened location. Collecting wild and domesticated
organisms in botanical gardens, nurseries, aquaria and zoos, etc., are examples of offsite collection. Colony
relocation in the wild was done in case of the endangered Santa Cruz Tarweed.
Table 21.4 Sacred groves found in India
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State

Region of Sacred Grove

Rajasthan

Aravalli hills

Meghalaya

Khasi and Jaintia hills

Madhya Pradesh

Chanda, Sarguja, Bastar

Maharashtra

Western Ghats

Karnataka

Western Ghats
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2. Gene banks: Ex situ conservation occurs mainly in gene banks that can be categorized into seed gene banks and
field gene banks. Gene banks are generally maintained by institutes. These seed gene banks can be orthodox
seed banks or recalcitrant seed banks.

Points to Remember

(a) In orthodox seed gene banks, orthodox seeds are preserved that can tolerate the moisture content even
upto 3%, in anaerobic conditions and at low temperatures even for prolonged periods. For example, cereals
and legumes.
(b) In recalcitrant seed banks, recalcitrant seeds (hard to preserve) are stored which do not survive the
reduction of moisture and exposure to low temperatures. For example, coconut, cocoa seeds, tea,
jackfruit, etc.
F ield gene banks are used to conserve genes of perennials, recalcitrant species, vegetatively propagated species,
etc., by planting them in an artificial ecosystem requiring more land, adequate soil, suitable weather conditions,
etc. For example, orchards, plantations and botanical gardens
Endangered plants may be preserved in part through seed bank or germplasm bank. Collection of
plants or seeds having diverse alleles of all the genes of a crop is a germsplasm bank.
3. In vitro preservation: The following methods are generally used in in vitro preservation:
(a) T
 issue culture: In laboratories (in vitro preservation), tissue culture is used to propagate plants by developing
callus, embryoids, pollen grains, shoot tips, etc. Rapid multiplication of endangered plants is possible with
this method. Shoot tip culture maintains virus free plants.
(b) C
 ryopreservation: The gametes, embryos, cells, etc., are preserved at very low temperatures, generally
−196˚C, thawed and reused whenever needed.

Points to Remember
(i) There are basically two main types of conservation options, in situ or on site conservation and ex situ
or off site conservation. In situ conservation refers to protecting an endangered species in its natural
habitat. In situ approach includes protection of a group of ecosystems through a network of protected
areas such as biodiversity hotspots, national parks, sanctuaries, biosphere reserves and sacred groves.
(ii) Biodiversity hotspot is a biogeographic region that is both a significant reservoir of biodiversity and is
threatened with destruction. There are a total of 34 biodiversity hotspots at present.
(iii) Biosphere reserve refers to an area that is set aside for the conservation of the resources of the
biosphere and for the improvement of the relationship between man and the environment There are
currently 18 biosphere reserves in India.
(iv) Ex situ conservation involves the conservation of genetic resources of species away from their area of
origin or development. This includes off site collection, gene banks, in vitro preservation (tissue culture
and cryopreservation).

17. What is meant by hotspots in biodiversity? List two criteria used for determining a
hotspot.
18. Name three hotspots of India.
19. How many protected areas are found in India?
20. What do Man and Biosphere Programme deal with?
21. Name the region of biosphere reserve which is legally protected and where no human
activity is allowed.
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21.9 RED DATA BOOKS
Founded in 1948, IUCN or World Conservation Union encourages the preservation of natural environment and
wildlife. The IUCN Red List or Red Data List was created in 1963. It is the world’s most comprehensive inventory of
global conservation status of biological species and has many uses in conservation including:
1. Conservation planning: Planning species-based conservation actions and identifying globally important sites.
2. Decision-making: Taking conservation decisions at different levels from environmental impact assessments to
international multilateral environmental agreements.
3. Monitoring: Tracking progress towards biodiversity targets by indicating the current status of species and
extinction risk over time.

21.9.1 Species Categories of IUCN
Species are classified into nine groups on the criteria such as population size, rate of decline, area of geographic
distribution, etc. The following are the species categories identified by IUCN. Table 21.5 lists some species belonging
to various IUCN categories.
1. Extinct (EX): A taxon is considered extinct when the last individual has died. For example, dodo.
2. Extinct in the wild (EW): A taxon is considered extinct in the wild when it is known to survive only in cultivation
or in captivity. For example, Bombyx mori.
3. Critically endangered (CR): A taxon is considered critically endangered when it is facing an extremely high risk
of extinction in the wild in the immediate future. For example, pygmy hog (Sus salvanius).
4. Endangered (EN): A taxon is considered endangered when it is not critically endangered but is facing a high risk
of extinction in the wild in the near future. For example, red panda (Ailurus ochraceus), tailed macaque (Macaca
silenus).
Table 21.5 Some species belonging to some of the IUCN categories
Category
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Species
Common Name

Scientific Name

Critically endangered

Kashmir stag

Cervus elaphus hanglu

Critically endangered

Pygmy hog

Sus salvanius

Critically endangered

Siberian crane

Grus leucogeranus

Critically endangered

Jenkin’s shrew

Crocidura jenkinsi

Critically endangered

Ganges shark

Glyphis gangeticus

Critically endangered

Jerdon’s courser

Rhinoptilus bitorquatus

Critically endangered

Gharial

Gavialis gangeticus

Endangered

Asiatic lion

Panthera leo persica

Endangered

Lion tailed macaque

Macaca silenus

Endangered

Tiger

Panthera tigris

Endangered

Elephant

Elephas maximus indicus

Endangered

Red slender loris

Loris tardigradus

Vulnerable

Red panda

Ailurus ochraceus

Vulnerable

Yak

Bos mutus

Vulnerable

Slow loris

Nyeccebus coucang

Near threatened

Black buck

Antelope cervicapra

Least concern

Himalayan newt

Tylototriton verrucosus

Least concern

Wildcat

Felis sylvestris
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5. Vulnerable (VU): A taxon is considered vulnerable when it is not critically endangered or endangered, but
is facing a high risk of extinction in the wild in the medium-term future. For example, black buck (Antelope
cervicapra).
Together, critically endangered, endangered and vulnerable are termed as threatened.
6. Near threatened (NT): A taxon that cannot be considered as conservation dependent but will become
vulnerable in the near future. For example, European otter (Lutra lutra).
7. Least concern (LC): A taxon that does not qualify for conservation dependent or near threatened. For example,
humans (Homo sapiens).
8. Data deficient (DD): A taxon is considered data deficient when there is inadequate information to make an
assessment based on its distribution and population status. For example, onychophoran (Mesoperipatus tholloni).
9. Not evaluated (NE): A taxon is considered not evaluated when it has not yet been assessed against the criteria.
It is not included in Red Data Book of IUCN.
The Red Data Book of IUCN has listed 132 species of plants and animals as critically endangered from India
(data as on 2012).
There are two more categories as disscussed follows.
1. Rare species: A group of organisms that is very uncommon but not extinct. Clouded leopard (Neofelis nebulosa)
of Himalayas and great Indian bustard (Ardeotic nigriceps) found only in parts of Gujarat and Rajasthan are rare
species of mammal and bird, respectively. However, the term is used more commonly without reference to
a specific criterion. The IUCN does not normally make such designations. The number of these organisms is
very small worldwide, usually less than 10,000. Sometimes narrow endemic range and/or fragmented habitat
is also considered responsible for the rarity of a species. A species may be endangered or vulnerable, but not
considered rare if it has a large, dispersed population but its number is declining rapidly. Rare species are generally
considered threatened simply because the inability of small population sizes to recover from stochastic events
and the potential for a rapid decline in population.
2. Indeterminate species: These species are in danger of extinction but the reason is not known. For example,
snow leopard (Leouncia). The Convention on Biological Diversity (CBD) conceptualized at Rio de Janeiro at UN
Conference on Environment and Development (the Earth Summit) held from 3–14 June1992). The Convention
was enforced on 29 December 1993. In April 2002, at the World Summit on Sustainable Development in
Johannesburg, South Africa, the parties (190 countries) to the Convention committed to significantly reduce
the loss of biodiversity by 2010. The CBD has provided a text with 42 articles and 3 annexures. India signed this
convention in May 1994. The three main goals of CBD are:
(a) Discovering and embracing novel methods to conserve biodiversity.
(b) Taking use of biodiversity only for sustainable purpose.
(c) Guaranteeing rightful sharing of aids from biological diversity.
 genda 21 is the outcome of the Earth summit. It is the blue print of the action plan. It aimed to encourage
A
sustainable development of diversity by the use of social, economic and environmental tools of the 21st century.
Montreal Biosafety Protocol meeting recognized the importance to regulate the international transport and
release of genetically modified organisms to protect natural biological diversity.

21.9.2 Status of Threatened Species
In year 2012, the IUCN assessed a total of 63,837 species which revealed 19,817 species are threatened with extinction.
They have described 3,947 species critically endangered, 5,766 as endangered while more than 10,000 species are
listed as vulnerable. About 41% of amphibian species, 33% of reef-building corals, 30% of conifers, 25% of mammals
and 13% species of birds are at threat. According to the Red List of 2012, 132 species of plants and animals from India
are listed as critically endangered (Fig. 21.7).
India’s red list of plant species is prepared by the Botanical Survey of India.
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Points to Remember
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Figure 21.7 Status of threatened species.

Points to Remember
(i) The IUCN red list or Red data list created in 1963 is the world’s most comprehensive inventory of
global conservation status of biological species. In the Red List, critically endangered, endangered and
vulnerable categories are covered as threatened species.
(ii) Rare species is a group of organisms that are very uncommon but not extinct. Indeterminate species
refers to those organisms that are in danger of extinction but the reason is not known.
(iii) Montreal Biosafety Protocol meeting recognized the importance to regulate the international
transport and release of genetically modified organisms to protect natural biological diversity.

22. What do you understand by vulnerable species? Give one example.
23. What are rare species? Give two examples.
24. What is Red Data Book?
25. Name red list categories that cover threatened species.
26. Species diversity decreases from lower to higher altitudes. Explain.
27. How many categories are there in the Red List of IUCN?
28. Name the world body that monitors extinctions and conservation.
29. What are threatened species? Name the three types in order of the danger of extinction
they face.
30. What are indeterminate species?
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PREVIOUS YEARS’ SOLVED QUESTIONS
AIPMT/NEET/AFMC
1. Which one of the following is not observed in bio
diversity hotspots?
(a) Species richness
(b) Endemism
(c) Accelerated species loss
(d) Lesser inter-specific competition (AIPMT 2008)
Solution (d)
The hot spots are the richest and the most threatened
reservoirs of plant and animal life on earth. Lesser interspecific competition is not observed in biodiversity
hotspots because due to the presence of high species
diversity, inter specific competition will be more
enhanced.
2. World summit on Sustainable Development (2002) was
held in
(a) South Africa
(b) Brazil
(c) Sweden
(d) Argentina
(AIPMT 2008)
Solution (b)
World summit on Sustainable Development (2002) was
held in Johannesburg (South Africa).
3. Which one of the following shows maximum genetic
diversity in India?
(a) Mango
(b) Groundnut
(c) Rice
(d) Maize
(AIPMT 2008, 2011)
Solution (c)
Rice possesses 50,000 species followed by mango that
boasts of 1000 species following.
4. Tiger is not a resident in which one of the following
national parks?
(a) Jim Corbett
(b) Ranthambore
(c) Sunderbans
(d) Gir 
(AIPMT 2009)
Solution (d)
National Jim Corbett, Kanha, Ranthambore and Sunderban
are tiger reserves, while Gir National park is for lions.
5. Montreal protocol aim at
(a) Control of CO2 emission
(b) Reduction of ozone depleting substances.
(c) Biodiversity conservation
(d) Control of water pollution
(AIPMT 2009)
Solution (b)
Cartagena Protocol on Biosafety recognized the
importance to regulate the international transport and
release of genetically modified organisms to protect
natural biological diversity.
6. Which one of the following is an example of ex situ
conservation?
(a) Sacred groves
(b) National park
(c) Wildlife sanctuary
(d) Seed bank
(AIPMT 2014)
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Solution (d)
Ex situ conservation includes offsite collections and seed
bank.
7. Which one of the following has the highest number of
species in nature?
(a) Insects
(b) Angiosperms
(c) Fungi
(d) Birds  (AIPMT 2011)
Solution (a)
Insects are considered as the most diverse organism
group as compared to any other group.
8. Which one of the following areas in India is a hotspot of
biodiversity?
(a) Sunderbans
(b) Western Ghats
(c) Eastern Ghats
(d) Gangetic Plain
(AIPMT 2012)
Solution (b)
A biodiversity hotspot is a region of high level of
endemic species. For example, Western Ghats.
9. Which of the following represent maximum number of
species among global biodiversity?
(a) Algae
(b) Lichens
(c) Fungi
(d) Mosses and Ferns
(AIPMT 2012, NEET 2013)
Solution (c)
A fungus is a member of a large group of eukaryotic
organism that includes microorganisms such as yeasts
and moulds as well the more familiar mushrooms. The
number of species of fungi is 72000 that is maximum in
respect to other options.
10. The organization which published the Red List of
species is:
(a) ICFRE
(b) IUCN
(c) UNEP
(d) WWF  (AIPMT 2014)
Solution (b)
Founded in 1948, IUCN or World Conservation Union
encourages the preservation of natural environment
and wildlife. The IUCN Red List or Red Data List, was
created in 1963. It is the world’s most comprehensive
inventory of global conservation status of biological
species and has many uses in conservation.
11. A species facing extremely high risk of extinction in the
immediate future is called:
(a) Vulnerable
(b) Endemic
(c) Critically Endangered
(d) Extinct 
(AIPMT 2014)
Solution (c)
Species are classified into nine groups on the criteria such
as population size, rate of decline, area of geographic
distribution etc. According to IUCN, a taxon is considered
critically endangered when it is facing an extremely high
risk of extinction in the wild in the immediate future. For
example, pygmy hog (Sus salvanius).
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12. Given below is the representation of the extent of
global diversity of invertebrates. What groups the four
portions (A-D) represent respectively?
C
B

A
(a) Insects

D

A

B

C

D

Crustaceans Other animal Molluscs
groups

(b) Crustaceans Insects

Molluscs

Other animal
groups

(c) Molluscs

Other animal Crustaceans
groups

Insects

(d) Insects

Molluscs

Other animal
groups

Crustaceans

(AIPMT 2014)
Solution (d)
In invertebrates, 70% of the population is of insects,
and the rest contains molluscs, crustaceans and other
animals as shown in the figure.
Other animal groups
Crustaceans
Molluscs

Insects

13. Vertical distribution of different species occupying
different levels in a biotic community is known as:
(a) Divergence
(b) Stratification
(c) Zonation
(d) Pyramid
(AIPMT 2015)
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(c)

In situ conservation: Seed Bank
Ex situ conservation: National Park
(d) In situ conservation: Tissue culture
Ex situ conservation: Sacred groves
(AIPMT 2015)
Solution (a)
In-situ conservation is conservation of genetic
resources through their maintenance within natural
or even human made ecosystems in which they
occur, is called insitu conservation e.g. National parks,
sanctuaries and biosphere reserve. Whereas Ex situ
conservation is conservation outside their habitats by
perpetuating sample populations or Conservation in
an artificially created environment e.g. Zoo, botanical
garden, aquarium and cryopreservation.
15. Cryopreservation of gametes of threatened species in
viable fertile condition can be referred to as:
(a) In situ conservation of biodiversity
(b) Advanced ex-situ conservation of biodiversity
(c) In situ conservation by sacred groves
(d) In situ cryo-conservation of biodiversity
(AIPMT 2015)
Solution (b)
Cryopreservation is advanced ex-situ conservation. In
Ex-situ conservation endangered species of plant or animal
are protected outside their natural habitat, for example, by
removing part of the population from a threatened habitat
and placing it in a new location, which may be a wild area
or within the care of humans. Cryopreservation is new lab
method of ex-situ conservation. In Cryopreservation or
cryoconservation cells, whole tissues, or any other part
or substances can be preserved by cooling to sub-zero.
At sub zero temperatures, all physiological processes are
stopped to avoid any damage or to keep material as such
over period of time. Ice formation is prevented by adding
some cryoprotectants.
16. Which one of the following is not used for ex situ plant
conservation?
(a) Field gene banks
(b) Seed banks
(c) Shifting cultivation (d) Botanical Gardens
(NEET 2013)

Solution (b)
Stratification is vertical distribution of different species
occupying different levels in biotic community.
Stratification occurs within forests due to availability
of light which results in three or more vertical strata of
plants a herb layer, a shrub layer, a small tree layer, and
a canopy tree layer in the forest.

17. Which is the National Aquatic of India?
(a) Gangetic shark
(b) River dolphin
(c) Blue whale
(d) Sea-horse
(NEET I 2016)

14. In which of the following both pairs have correct
combination?
(a) In situ conservation: National Park
Ex situ conservation: Botanical Garden
(b) In situ conservation: Cryopreservation
Ex situ conservation: Wildlife Sanctuary

Solution (b)
The National Aquatic Animal of India is River Dolphin.
This mammal is also said to signify the purity of the holy
Ganga as it can only persist in pure and fresh water.
Platanista gangetica has a long pointed snout and also
have visible teeth in both the upper and lower jaws.

Solution (c)
Shifting cultivation results into deforestation.
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18. Which of the following is the most important cause of
animals and plants being driven to extinction?
(a) Over-exploitation
(b) Alien species invasion
(c) Habitat loss and fragmentation
(d) Co-extinctions
(NEET I 2016)
Solution (c)
Habitat loss and fragmentation is the primary reason
for the loss of biodiversity. Activities such as cutting
trees, filling a wetland, burning a forest or ploughing
grassland are some of the causes of species extinction.
19. How many hot spots of biodiversity in the world have
been identified till date by Norman Myers?
(a) 34
(b) 43
(c) 17
(d) 25

(NEET II 2016)
Solution (a)
A biodiversity hotspot is a biogeographic region that
is both a significant reservoir of biodiversity and is
threatened with destruction. The term biodiversity
hotspot was coined by Dr. Norman Myers in 1988
who defined two criteria for an area to qualify as a
biodiversity hotspot.
(i) It must contain at least 0.5% or 1,500 endemic
species (species confined to that region).
(ii) It should have lost at least 70% of its primary
vegetation.
A total of 34 biodiversity hotspots have been identified.
20. Red list contains data or information on
(a) Threatened species
(b) Marine vertebrates only
(c) All economically important plants
(d) Plants whose products are in international trade

(NEET II 2016)
Solution (a)
Founded in 1948, IUCN or World Conservation
Union (WCU) encourages the preservation of natural
environment and wildlife. The IUCN Red List or Red Data
List, was created in 1963. The red data book of IUCN lists
those species of plants and animals that are critically
endangered and under the threat of extinction.
21. Which of the following National park is home to the
famous musk deer or hangul?
(a) Eaglenest Wildlife Sanctuary, Arunachal Pradesh
(b) Dachigam National Park, Jammu and Kashmir
(c) Keibul Lamjao National Park, Manipur
(d) Bandhavgarh National park, Madhya Pradesh
(NEET II 2016)
Solution (b)
Dachigam National Park is located close to Srinagar,
Jammu and Kashmir.The park has been a protected
area since 1910, first under the care of the Maharaja of
Jammu and Kashmir and later under the observation
of the concerned government authorities.The main
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animal species that Dachigam is most famous for is the
hangul or musk deer, also known as the Kashmir stag.
22. One of the ex situ conservation method for endangered
species is
(a) Wildlife sanctuaries (b) Biosphere reserves
(c) Cryopreservation
(d) National parks
(AFMC 2008)
Solution (c)
Ex situ conservation is the conservation of components
of biodiversity outside their natural habitat. It includes
cryopreservation, off site collection, gene banks and
tissue culture.
23. A historic convention on biological diversity held in Rio
de Janiero in 1992 is known as
(a) The earth summit
(b) Montreal protocol
(c) Janeva convention
(d) Janeiro convention
(AFMC 2009)
Solution (a)
The United Nations conference on environment and
development is also known as the Earth summit.
24. Which one of the following is exotic species?
(a) Parthenium
(b) Lantana
(c) Eichhornia
(d) All of these
(AFMC 2009)
Solution (d)
All of them are exotic species.
25. The total number of biodiversity hotspots in the
world is
(a) 24
(b) 12
(c) 34
(d) 52

(AFMC 2009)
Solution (c)
A biodiversity hotspot is a biogeographic region with
a significant reservoir of biodiversity that is threatened
with destruction. Initially 25 biodiversity hotspots were
identified but subsequently nine more have been added
to the list bringing the total number of biodiversity
hotspots in the world to 34.
26. Silent valley is tropical evergreen forest located in
(a) Kerala
(b) Karnataka
(c) Maharashtra
(d) Orissa

(AFMC 2009)
Solution (a)
Silent valley is tropical evergreen forest located in Kerala.
27. Biodiversity Act of India was passed by the Parliament
in the year
(a) 1996
(b) 1992
(c) 2002
(d) 2000

(AFMC 2009)
Solution (c)
Biodiversity Act of India was passed by the Parliament
in the year 2002.

12/12/2016 11:22:39 AM

1010

Chapter 21

Biodiversity and Conservation

28. The conservation of natural resources within natural
ecosystem is
(a) Ex situ conservation (b) In situ conservation
(c) Both (a) and (b)
(d) None of these
(AFMC 2011)
Solution (b)
In situ conservation is maintaining wildlife in its natural
environment under human care.
29. Podophyllum is
(a) Critically endangered
(b) Endangered
(c) Vulnerable
(d) Not evaluated

(AFMC 2013)

Solution (a)
Podophyllum is a critically endangered genus of
herbaceous perennial plant, which are woody land
plants and typically grows in colonies. Podophyllum
is facing very risk of extinction in the wild and can
become extinct any moment in the immediate future.
30. Which of the following statements regarding hot spot
is not correct?
(a) Hot spot contain high density of megadiversity
(b) Total area covered by hot spots is less than 2% of
land surface
(c) The number of hot spots identified by ecologists
is 34.
(d) India has four hot spots
(AFMC 2013)
Solution (b)
India has three hot spots– Indo-Burma, Himalayas,
Western Ghats/Sri Lanka.

AIIMS

3. Which of the following rain forest is home to 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
more than 1,25,000 invertebrates?
(a) Amazonian
(b) Tropical
(c) Arctic tundra
(d) Temperate
(AIIMS 2009)
Solution (a)
The Amazon rainforest are situated in South America,
they are moist broadleaf forest. They comprise of one
of the largest biodiversity in the world. This region
includes territory belonging to nine nations.
4. The government of India in 1980s has introduced a
concept to work closely with the local communities for
protecting and managing forests. The concept is
(a) Forest Research Institutes
(b) Panel of focal communities for forest management
(c) Joint Forest Management
(d) Jhum Cultivation
(AIIMS 2009)
Solution (c)
Joint Forest Management (JFM) was introduced by the
Government of India in 1980 to work in collaboration
with local communities to protect the forests.

1. Which one of the following pairs of geographical areas
show maximum biodiversity in our country?
(a) Sunderbans and Rann of Kutch
(b) Eastern Ghats and West Bengal
(c) Eastern Himalaya and Western Ghats
(d) Kerala and Punjab
(AIIMS 2008)

5. Occurrence of endemic species in South America and
Australia is due to
(a) Extinction of these species from other regions
(b) Continental separation
(c) Absence of terrestrial route to these places
(d) Retrogressive evolution
(AIIMS 2010)

Solution (c)
India has three biodiversity hotspots: The Western
Ghats/Sri Lanka, the Indo-Burma region and the Eastern
Himalayan region. These areas are included among the
25 hot spots of the world.
(i) Eastern Himalaya: This region is rich in endemic
plant species and diversity of flowering plants.
(ii) Western Ghat: The Agasthyamaloi hills, the Silent
Valley and the New Amambalam Reserve are the
main centres of diversity.

Solution (b)
Occurrence of endemic species in South America and
Australia is due to continental separation. These two
continents are surrounded by sea from all sides. It
restricts the movement of animals to other continents
that result in speciation.

2. One of the ex situ conservation methods for endangered
species is
(a) Wild-life sanctuaries (b) Biosphere reserves
(c) Cryopreservation
(d) National parks
(AIIMS 2008)
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Solution (c)
Ex situ involves the conservation of genetic
resources of species away from their area of origin
or development. This includes off-site collection,
gene banks conservation and In vitro preservation.
In vitro preservation includes tissue culture and
cryopreservation. In situ conservation refers to
protection of an endangered species in its natural
habitat usually in the form of biosphere reserves,
national parks and wild life sanctuaries.

6. Which of the following is the best method of germplasm
conservation?
(a) Herbarium
(b) Botanical garden
(c) Seed Bank
(d) Zoological park
(AIIMS 2011)
Solution (c)
Endangered plants may be preserved in part through
seed bank or germplasm bank.
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7. Life span of parrot is
(a) 140 years
(c) 80 years


(b) 60 years
(d) 40 years

(AIIMS 2011)

Solution (c)
Parrots usually live for as long as 50 years in a cage. If freed,
in larger species they can live for as long as 80 years or so.
		In the following set of questions, two statements
Assertion and Reason are given. Choose the correct
answer from the following options:
(a) Assertion and Reason are true and the Reason is
the correct explanation of the Assertion.
(b) Assertion and Reason are true but the Reason is
not a correct explanation of the Assertion.
(c) Assertion is true but the Reason is false.
(d) Assertion and Reason both are false.
8.	Assertion: With few exceptions tropics harbor more
species than temperature or polar areas.
Reason: Species diversity decreases as we move away
from the equator towards the poles.
(AIIMS 2009)
Solution (a)
Species diversity declines with increasing distance
from the equator as one moves towards either north
or south pole. It is because tropics less seasonal, more
constant and predictable than temperate regions. Thus,
both assertion and reason are true, and the reason is
correct explanation
9. Assertion: There are 34 biodiversity hotspots in the world.
Reason: High level of species richness is a criteria for
selection of a biodiversity hotspot.

(AIIMS 2012)
Solution (b)
Hotspots are areas with density of biodiversity which
are also the most threatened ones. Ecologically
hotspots are determined by four factors:
(i) Number of species
(ii) Degree of endemism
(iii) Degree of threat to habitat due to its degradation
and fragmentation
(iv) Degree of exploitation
 yers (1988) initially identified 12 hotspots. Today
M
the number of hotspots identified by ecologists is 34
covering an area less than 2% of land surface with
about 20% of human population living there.
10. Assertion: Removal of keystone species cause serious
disruption in the functioning of the community
Reason: Keystone species are low in abundance (or
biomass) than the dominant species.

(AIIMS 2014)
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Solution (b)
A keystone species is a species that plays a critical role in
maintaining the structure of an ecological community
and whose impact on the community is greater than
would be expected based on its relative abundance or
total mass. A dozen species that are redundant in an
ecosystem may become extinct, but the extinction of
a key species (keystone species) involved in the cycling
of an important element, say nitrogen, may lead to
the collapse of the entire ecosystem. So, assertion and
reason are true, but reason is not correct explanation
for assertion.
11. IUCN stands for
(a) Indian Union for Conservation of Nature
(b) International Union for Conservation of Nature
(c) Indian Union for Chemical Nomenclature
(d) International Union for Conservation of Nutrients

(AIIMS 2012)
Solution (b)
IUCN Stands for International Union for the conservation
of nature.
12. Different varieties of Indian mangoes are most popular
in Western and some other European countries. The
varieties with different flavour, colour, sugar and fleshy
content is due to
(a) Genetic diversity
(b) Species diversity
(c) Induced mutation
(d) Hybridisation
(AIIMS 2013)
Solution (a)
Genetic diversity within a species increases with
environmental variability which results in the formation
of polymorphs, races and subspecies in geographically
isolated populations. Therefore, it provides the raw
material for adaptation and evolution of new life forms
(speciation). The different varieties of a given plant may
differ in the concentration and activity of an important
chemical compound that the plant may be producing
(e.g., reserpine in Rauwolfia vomitoria). Similarly, the
genetic diversity of rice in India is reflected in having
more than 50,000 strains and in having more than 1000
varieties of mango.
13. The species diversity decreases from lower to higher
altitudes on a mountain. This is due to
(a) Increase in temperature
(b) Decrease in temperature
(c) Greater seasonal variability
(d) Both (b) and (c)

(AIIMS 2014)
Solution (d)
Species diversity also decreases from lower to higher
altitudes on a mountain. The decrease in temperature
and greater seasonal variability are the two major factors
responsible for lower diversity at higher altitudes.
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EXERCISES
Level I
Single Correct Choice Type
1. Manas sanctuary is located in
(a) Bihar
(b) Gujarat
(c) Rajasthan
(d) Assam
2. A taxon likely to become endangered if prevailing
conditions persist is
(a) Rare
(b) Extinct
(c) Vulnerable
(d) Endangered
3. Western Ghats have come under the category of Hotspot
because of
(a) High endemism
(b) High elevation
(c) Tropical climate
(d) Evergreen forest
4. Which one is a biosphere reserve?
(a) Dandeli
(b) Nilgiris
(c) Thekady
(d) Agumbe
5. In India Red List of plant species is prepared by
(a) Botanical Survey of India
(b) Forest Department of India
(c) Geological Survey of India
(d) Census Department of India
6. A species is categorized as endemic when it is
(a) Kept in captivity for breeding
(b) Exotic and established
(c) Exclusively found in a zone
(d) Extinct due to calamity
7. India became a party to Convention on Biological
Diversity in
(a) 1994
(b) 1993
(c) 1992
(d) 1988
8. Peculiar primitive animals found in Madagascar but
absent in Africa are
(a) Elephants
(b) Lemurs
(c) Penguins
(d) Echidnas
9. A hotspot in India is
(a) Tropical Andes
(c) Eastern Himalayas

(b) Madagascar
(d) Mesoamerica

10. Which National Park is the new home of Indian onehorned rhinoceros?
(a) Kanha
(b) Dudhwa
(c) Corbett
(d) Bandhavgarh.
11. A taxon facing an extremely high risk of extinction in
the wild in immediate future is known as
(a) Critically endangered
(b) Vulnerable
(c) Endangered
(d) Exotic
12. Core zone, buffer zone and manipulation zone are found in
(a) Tiger reserve
(b) Biosphere reserve
(c) National park
(d) Sanctuary
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13. Largest tiger population occurs in
(a) Kanha National Park
(b) Corbett National Park
(c) Sunderbans National Park
(d) Ranthambor National Park.
14. One of the following is not connected with wildlife
conservation
(a) IBWL
(b) WWF
(c) IUCN
(d) IVF
15. Central Wildlife Board was established in
(a) 1970
(b) 1968
(c) 1955
(d) 1951
16. Project Tiger in India was launched in
(a) 1968
(b) 1973
(c) 1975
(d) 1989
17. Which one is famous for hosting thousands of migratory
birds coming from Siberia every winter?
(a) Kanha National Park, Balaghat
(b) Kaziranga National Park, Assam
(c) Corbett National Park, Nainital, Uttarakhand
(d) Keoladev National Park, Bharatpur, Rajasthan.
18. Who gave Rivet Popper hypothesis?
(a) E.P. Odum
(b) Paul Ehrlich
(c) Ram Deo Misra
(d) A. Tansley
19. IUCN stands for
(a) Indian Union of Chemical Nomenclature
(b) Indian Union for Conservation of Nature
(c) International Union for Conservation of Nature
and Natural Resources
(d) International Union for Conservation of
Nutrients
20. Hot spots of biodiversity means
(a) Areas of Earth that contain many endemic
species
(b) Species serves as proxy for entire community in
particular areas
(c) Species in particular niche/area
(d) Species diversity at particular area
21. Indian Rhinoceros is a natural inhabitant of which of
the Indian states?
(a) Himachal Pradesh
(b) Uttar Pradesh
(c) Assam
(d) Uttarakhand
22. Brown Antlered Deer is found in
(a) Kaziranga National Park
(b) Corbett National Park
(c) Keibul Lamjao National Park
(d) Bandipur National Park.
23. The only floating national park in the world is
(a) Keibul Lamjac National Park
(b) Keoladeo Ghana National Park
(c) Chilka Lake Sanctuary
(d) Nat Sarovar Sanctuary.
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24. Sacred grooves are found in
(a) Meghalaya
(b) Punjab
(c) Jammu and Kashmir (d) Bihar
25. India now has
(a) 10 Biosphere Reserves, 50 National Parks and 400
Wildlife Sanctuaries
(b) 14 Biosphere Reserves, 50 National Parks and 400
Wildlife Sanctuaries
(c) 10 Biosphere Reserves, 90 National Parks and 448
Wildlife Sanctuaries
(d) 18 Biosphere Reserves, 90 National Parks and 448
Wildlife Sanctuaries
26. A large undisturbed area where wildlife is protected in
its natural habitat is
(a) Biosphere reserve
(b) National Park
(c) Sacred landscape
(d) Wildlife Sanctuary.
27. Which one is referred as lungs of planet Earth?
(a) Western Ghats
(b) Lake Victoria
(c) Greenland
(d) Amazon rain forest
28. Biodiversity of geographical region represents
(a) Endangered species found in the region.
(b) Diversity in the organisms living in the region.
(c) Genetic diversity in the dominant species of the region.
(d) Species endemic to the region.
29. The world biodiversity day is celebrated annually on
(a) 5th June
(b) 22nd May
(c) 5th April
(d) 16th September
30. Which of the below mentioned regions exhibit less
seasonal variations?
(a) Tropics
(b) Temperates
(c) Alpines
(d) Both (a) and (b)
31. Genetic diversity is shown by
(a) Rauwolfia vomitoria (b) Rice
(c) Mango
(d) All of the above
32. Reserpine chemical is obtained from
(a) Roots of Cinchona
(b) Bark of Cinchona
(c) Roots of Rauwolfia
(d) Stems of Rauwolfia
33. Among animals, the most species rich taxonomic group is
(a) Fungi
(b) Vertebrates
(c) Insects
(d) Crustaceans
34. The pattern of biodiversity is affected by
(a) Latitudinal gradients
(b) Species-area relationship
(c) Both A and B
(d) None of the above
35. Fruit eating birds are called
(a) Insectivorous
(b) Fruitivorous
(c) Frugivorous
(d) Detrivorous
36. Speciation is generally a function of
(a) Area
(b) Time
(c) Volume
(d) Both (A) and (C)
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37. The species-area relationship on a logarithmic scale
(log-log scale) is
(a) Rectangular parabola
(b) Rectangular hyperbola
(c) Straight line/linear
(d) Sigmoid
38. Ecologists have discovered that the value of Z lies in the
range of
(a) 0.1 to 0.2
(b) 0.1 to 1.2
(c) 0.6 to 1.2
(d) 0.2 to 1.2
39. The relation between species richness and area for a
wide variety of taxa (angiosperms plants, birds, bats,
freshwater fishes) turns out to be
(a) Rectangular parabola
(b) Rectangular hyperbola
(c) Straight line/linear
(d) Sigmoid
40. Bali, Javan and Caspian are the three
(a) Species of tiger
(b) Species of Cheetah
(c) Species of lion
(d) Subspecies of tiger
41. How many species from world and India, respectively,
facing the threat of extinction?
(a) 45,000 and 1,200
(b) 2,000 and 784
(c) 784 and 27
(d) 15,500 and 650
42. Which of the following is not an invasive alien species in
the Indian context?
(a) Lantana
(b) Cynodon
(c) Parthenium
(d) Eichhornia
43. Which among the following is mainly responsible for
extinction of wildlife?
(a) Hunting for flesh
(b) Destruction of habitats
(c) Pollution of air and water
(d) All the above
44. According to IUCN Red List, what is the status of Red
Panda (Ailurus fulgens)
(a) Critically endangered
(b) Endangered species
(c) Vulnerable species
(d) Extinct species
45. Bioprospecting is related to
(a) Narrowly utilitarian (b) Broadly utilitarian
(c) Ethical
(d) All of the above
46. The objective of Ramsar Convention was
(a) Forest conservation
(b) Wildlife conservation
(c) Wetland conservation
(d) Biodiversity conservation
47. Kanha National park is famous for
(a) Rhinoceros
(b) Tiger
(c) Birds
(d) Crocodiles
48. The hot spots of biodiversity are areas with
(a) Little biodiversity
(b) Maximum biodiversity
(c) Maximum conservation (d) Both a and C
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49. Germplasm conservation at liquid nitrogen at 1960c
temperature is
(a) Stratification
(b) Scarification
(c) Cryopreservation
(d) None of these above
50. Siberian Crane is a regular visitor of bird sanctuary
(a) Ranganathittoo (Karnataka)
(b) Bharatpur (Rajasthan)
(c) Vedenthgol (T.N.)
(d) Lalbagh (Karnataka)

Matrix–Match Type
Match the statements in Column I labeled as (A), (B), (C) and
(D) with those in Column II labeled as (p), (q), (r) and (s).
1. Match the species in Column I with its category in
Column II.
Column I

Column II

(A) Rare species

(p) No species

(B) Vulnerable species

(q) F acing a high risk
of extinction

(C) Endangered species

(r) Localized species

(D) Extinct species

(s) Species under threat

(a)
(b)
(c)
(d)

A → (r); B → (s); C → (q); D → (p)
A → (s); B → (r); C → (q); D → (p)
A → (r); B → (s); C → (p); D → (q)
A → (s); B → (p); C → (p); D → (r)

2. Match the type of diversity in Column I with its
characteristics in Column II:
Column I

Column II

(A) Alpha diversity

(p) Total diversity of an area.

(B) Beta diversity

(q) Diversity of an area

(C) Gamma diversity

(r) D
 iversity among different
species

(D) Epsilon diversity

(s) Diversity within a species

(a)
(b)
(c)
(d)

A → (s); B → (r); C → (p); D → (q)
A → (r); B → (s); C → (p); (D) → (q)
A → (s); B → (r); C → (q); D → (p)
A → (r); B → (p); C → (s); D → (q)

3. Match the National Park in Column I with its location in
Column II.
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Column I

Column II

(A) Dudhwa National Park

(p) Assam

(B) Rajaji National park

(q) Rajasthan

(C) Keoladeo National Park

(r) Uttar Pradesh

(D) Kaziranga National Park

(s) Uttarakhand

(a)
(b)
(c)
(d)

A → (q); B → (p); C → (r); D → (s)
A → (r); B → (s); C → p; D → (q)
A → (s); B → (r); C → (q); D → (p)
A → (r), B → (s); C → (q); D → (p)

Level II
Single Correct Choice Type
1. A new approach to conservation is establishment of
(a) Reserve forests
(b) National parks
(c) Sanctuaries
(d) Biosphere reserves
2. Which group has maximum number of endangered
species?
(a) Mammals
(b) Fishes
(c) Reptiles
(d) Birds
3. Species endangered due to low reproduction rate is
(a) Giant panda
(b) Lion
(c) Bald eagle
(d) Island species
4. Plants like Aegle marmelos, Ocimum sanctum and Ficus
religiosa are designated as
(a) Sacred plants
(b) Traditional food crops
(c) Lesser known food plants
(d) Medicinal plant species
5. Keystone species in ecosystem are those
(a) Present in maximum number
(b) That are most frequent in a community
(c) Which attain a large biomass
(d) Contributing to the ecosystem properties
6. Which animal should be protected?
(a) Harmless
(b) Economically useful
(c) Likely to perish
(d) Ferocious
7. Most of the endangered species are victims of
(a) Acid rain
(b) Competition with introduced species
(c) Habitat destruction
(d) Over-hunting
8. Conservation of organisms in natural habitat is called
(a) Ex situ conservation (b) In situ conservation
(c) Both (A) and (B)
(d) None of the above
9. The term alpha diversity refers to
(a) Genetic diversity
(b) Community and ecosystem diversity
(c) Diversity among the plants
(d) Species diversity
10. Islands have higher number of endemic species as they
are separated from other land masses by
(a) Deserts
(b) Mountains
(c) Large expanses of water
(d) Valleys
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11. Evil quartet is related to
(a) Loss of biodiversity
(b) Loss of alien species
(c) Loss of standing crop
(d) Loss of climax community
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19. Among the ecosystems mentioned below, where can
one find maximum biodiversity?
(a) Mangroves
(b) Desert
(c) Coral reefs
(d) Alpine meadows

12. Which of the following is included in those species
which are likely to become extinct?
(a) Endangered species
(b) Critically endangered species
(c) Vulnerable species
(d) All of these
13. Interior region of biosphere where natural environment
is maintained, biodiversity and genetic complex is
protected and human activity is forbidden is called
(a) Buffer zone
(b) Core zone
(c) Transition zone
(d) All the above
14. Species endangered but with unknown cause is
(a) Rare
(b) Vulnerable
(c) Intermediate
(d) Indeterminate
15. An animal surviving only in a particular area is
(a) Eurybaric
(b) Endemic
(c) Pandemic
(d) Eurychoric
16. Which is incorrect?
(a) Stellar’s Sea Cow and Passenger Pigeon got extinct
due to overexploitation
(b) Lantana and Eichhornia are invasive weed species
in India
(c) Species diversity increases from equator to poles
(d) Convention on biological diversity was held in
1992
17. Germplasms collection is
(a) Collection of all species of the area in herbarium or
botanical garden
(b) Collection of modern varieties of a crop
(c) Collection of plants or seeds having diverse alleles
of all the genes of a crop
(d) Collection of seeds or pollen of rare and threatened
species-of a group orarea
18. In India, we find mangoes with different flavors, colors,
fiber content, sugar content and even shelf life. The
large variation is on account of
(a) Species diversity
(b) Induced mutations
(c) Genetic diversity
(d) Hybridization

20. What is the main cause for the extinction of some
species in tropical forest?
(a) Deforestation
(b) Afforestation
(c) Pollution
(d) Soil erosion

Assertion–Reason Type
In the following set of questions, two statements Assertion
and Reason are given. Choose the correct answer from the
following options:
(a) Assertion and Reason are true and the Reason is the
correct explanation of the Assertion
(b) Assertion and Reason are true but the Reason is not a
correct explanation of the Assertion
(c) Assertion is true but the Reason is false
(d) Assertion and Reason both are false
1. Assertion: The biological diversity is changeable with
the change in latitude.
		Reason: Environmental conditions are favorable in
speciation.
2. Assertion: In situ conservation means conservation
of organism in their natural habitat, in which they
naturally occur.
		Reason: Zoo is an in situ conserved area.
3. Assertion: Great Indian Bustard is a rare species.
		Reason: Vulnerable species are rare species.
4. Assertion: Beta diversity is a community diversity.
		Reason: It is the diversity of organisms sharing the
same habitat.
5. Assertion: Cleanliness resorted to by man is harmful
for the wild life.
		Reason: It deprives the scavengers of food and also
destroys their habitats.
6. Assertion: Threatened species should be given
preference over others in the conservation programme.
		Reason: All the life supporting systems should be
conserved.
7. Assertion: Tiger is a rare species.
		Reason: Tiger population is very small.

ANSWER KEY
Level I
Single Correct Choice Type
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1. (a)

2. (c)

3. (a)

4. (b)

5. (a)

6. (c)

7. (c)

8. (b)

9. (c)

10. (a)

11. (a)

12. (b)

13. (c)

14. (d)

15. (d)

16. (b)

17. (d)

18. (b)

19. (c)

20. (a)
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21. (c)

22. (c)

23. (a)

24. (a)

25. (d)

26. (a)

27. (d)

28. (b)

29. (b)

30. (a)

31. (d)

32. (c)

33. (c)

34. (c)

35. (c)

36. (b)

37. (c)

38. (a)

39. (b)

40. (d)

41. (d)

42. (b)

43. (b)

44. (b)

45. (a)

46. (c)

47. (b)

48. (b)

49. (c)

50. (b)

2. (c)

3. (d)

Matrix–Match Type
1. (a)

Single Correct Choice Type
1. (d)

2. (c)

3. (a)

4. (a)

5. (d)

6. (d)

7. (c)

8. (b)

9. (b)

10. (c)

11. (a)

12. (d)

13. (b)

14. (d)

15. (b)

16. (c)

17. (c)

18. (c)

19. (c)

20. (a)

3. (d)

4. (c)

5. (a)

Assertion–Reason Type
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1. (a)

2. (c)

6. (b)

7. (d)
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