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Introduction:
The word biodiversity comes from combination of two words ‘Bio means living’ and
‘diversity means variation’. Hence in simple words the variation among the living beings is
called biodiversity. The living beings range from very small size microbes to large size
mammals. In the most widely used system of classification these have been divided into 5
main kingdoms: Monera, Protista, Fungi, Plantae and Animalia based on certain common
features and are further subdivided into many categories. However, whether small or large
organism, each plays a unique role and is important for ecological balance and environment.
As per scientific estimates, a large number of organisms have extinct from the earth since its
formation due to various natural processes but in last 100 years the rate of extinction
increased due to anthropogenic activities. Keeping in view the extreme importance of
biodiversity, it is important to save it. The current module will make the genesis of this
“Paper No: 03 Biodiversity and Conservation”. It discusses in brief about the biodiversity, its
importance, Characterization and Inventorying, causes of extinction etc. All this is discussed
in detail in further modules of this paper.
2.

Definition and importance of biodiversity and environmental conservation

Biodiversity is the divergence of all species on our planet such as different species of plants,
animals and micro-organisms, including their gene pool, and different ecosystems. The term
was defined as contraction of biological array by E.O. Wilson in 1985.
In other words, biodiversity is the existence of diverse types of ecological habitats, different
species and variants of organisms and genes, adapted to different environmental conditions,
along with their exchanges and developments.
3.

Global, National and Local Dimensions- Historical Evolution of the Subject

Earth was formed 4.5 billion years ago. Initial temperature was 1800 degree Celsius. The
temperature dropped to below 100degree Celsius and this lead to condensation of water
vapours and opened way to form the primordial soup which formed the 1st organic molecules
called RNA molecules. The lipids formed combined with them to form the 1st proto cells.
These cells then later formed the 1st organisms similar to the bacteria. Cyanobacteria carried
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out photosynthesis and produced molecular oxygen which combined with methane in the air.
This led to fall in temperature. Anaerobic bacteria went extinct. Around 1.5 billion years ago,
1st eukaryotes evolved. Around 630 million years ago, volcanic eruptions lead to global
warming which helped in evolution of algae. The Ediacaran era revealed fossils of
multicellular organisms. 542 million years ago phanerozoic era started. This helped in the
evolution of the present-day biodiversity. Five major mass extinctions took place during this
period. Cambrian period saw a large biodiversity called as the Cambrian explosion and major
phyla antropoda, chordates evolved. 450 million years ago ordovician period ended due to
global cooling and late Devonian period ended after a long 20 million years. Permian period
was the harshest extinction which included volcanic eruption and huge methane production
nearly 90 % of life became extinct. The cretaceous period ended nearly 66 million years ago
due to volcanic eruptions, hitting of gigantic asteroid with earth leading to 95% of death. The
latest epoch known as Anthropocene consists of humans. Humans are blamed to be the main
reason for the high rate of extinction of biodiversity. Thus, from a single species which came
into existence over 4.5 billion years ago, an estimated 8.7 million species have evolved to
populate the planet today. Among them, only about 2 million (14% of terrestrial species and
9% of those from marine environments) species have actually been described and classified
by scientists. This tremendous number and variety of species that exist on the planet is
referred to as biological diversity or biodiversity.
4.

Values and Uses of Biodiversity

Value of
Biodiversity

Environmental
Value

Consumptive use
value

Productive Use
Value

Ethical and Moral
Value

Aesthetic value

Biological value

Socila and Cultural
value

Economic value

Scheme 1: Values of Biodiversity

The components of biodiversity are interconnected. A change in the composition and
abundance of the species that make up an ecosystem can alter the services that can be

Paper 03 Biodiversity and Conservation

Environmental
Sciences

Module 01 Biodiversity and Environmental Conservation- I

obtained from the system. In this chapter, we review the types of goods and services that
mankind obtains directly and indirectly from biodiversity and its components.
5.

Concepts Related to Quantification of Biodiversity

Quantification of biodiversity is seen through various concepts. Mainly, the diversity is
divided into 2 sub-groups.
A. Taxonomic diversity
B. Other measures of diversity
Taxonomic diversity is further divided into
a)

Species richness- it is defined as the number of species present in an ecological system.
It takes into account only the number and not the abundance of the species.

b)

Simpson index- it was introduced in 1949 by Edward H. Simpson to measure the
degree of concentration when individuals are classified into types.

c)

Shannon–weiner index- It was originally proposed by Claude Shannon to quantify
the entropy .The Shannon entropy quantifies the uncertainty (entropy or degree of
surprise) associated with this prediction.

Other measures are
a)

Species diversity-It is represented as the number of species a community consists of.
The effective number of species refers to the number of equally abundant species
needed to obtain the same mean proportional species abundance as that observed in the
dataset of interest. It depends mainly on climatic conditions.

b)

Ecosystem diversity- describes the aggregation of and interaction of species with one
another and deals with the variations in ecosystems within a geographical location and
its overall impact on human existence and the environment especially during stress
conditions.

c)

Genetic diversity- is the total number of genetic characteristics in the genetic makeup
of a species and is distinguished from genetic variability, which describes the tendency
of genetic characteristics to vary. The magnitude of variation increases along with size
and environmental parameters.

Whittaker (1965) also divided the diversity into 3 classes.
i.

α-Diversity- It tells the species diversity in a given community and depends upon
species richness and evenness.

ii.

β-Diversity- It describes a range of communities formed due to replacement of
species. This situation arises due to the presence of different microhabitats, niches and
environmental conditions.
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iii.
6.

γ -Diversity- It describes diversity of habitat over a total land escape or geographical
area.
Biodiversity, Stability and Resilience- Biodiversity and Ecosystem Services

The various anthropogenic activities have resulted in loss of biodiversity and high rate of
extinction of rare species. It is anticipated that this trend will continue in coming decades, if
quick steps would not be taken up for biodiversity and environmental conservation.
Biodiversity loss can threaten the equilibrium of the ecosystem services on which humans
depend for their survival. For example, plant species are the primary producers in the food
chain and all animals depend on them for their food supply. As primary production reflects
the rate at which carbon dioxide (a greenhouse gas) is removed from the atmosphere, this also
decides the availability of food and rates of climate change. Globally climate change has
raised the concern on sustainable development to achieve a stable system. Stability is meant
by a system having low variability (i.e., little deviation from its average state) despite
fluctuating environmental conditions. This is also termed the resistance of a system.
Resilience is indicated by the ability of an ecosystem to return to its usual state following a
disorder or other disturbance.
7.

Biodiversity Characterization and Inventorying: Taxonomic Approach

Taxonomy is the way of recognizing different species under defined categories and orders of
classification. Mayr (1969) defines it as “Taxonomy is the theory and practice of classifying
organisms”. Taxonomy has four components:
i) The classification
ii) The nomenclature
iii) Circumscriptions or descriptions
iv) Identification aids
Taxonomic hierarchy is pivotal for its value in characterizing species diversity. It provides a
reference scheme that documents the summary, storage and retrieval of information about all
organisms. In addition to this, the hierarchy also provides a natural system, and elucidate
presumed pathway of evolution and the pattern of resemblances or divergence among the
organisms.
8.

Biodiversity Characterization and Inventorying: Cryogenetics Approach

Cryopreservation is the technique currently available to ensure the safe and cost-efficient
long-term conservation of species. Materials such as cells, tissues, gametes, oocytes, DNA
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samples etc. are stored in a genetic databank for future use. There are two types of
techniques: classical and new cryopreservation techniques. Classical techniques involve
freeze-induced dehydration, whereas new techniques are based on vitrification. Classical
cryopreservation techniques involve low cooling down to a defined pre-freezing temperature,
followed by rapid immersion in liquid nitrogen. Vitrification based procedures offer practical
advantages as compare to classical freezing techniques. Like ultra-rapid freezing, they are
more appropriate for complex organs (shoot tips, embryos), which contain a variety of cell
types, each with unique requirements under conditions of freeze- induced dehydration. A
successful protocol for long-term conservation of two endangered plants viz. Mantisia
spathulata and M. wengeri has been devised through cryopreservation of immature seeds
(Das Bhowmik et al., 2011). In case of poultry, as many as 30% of poultry breeds are
threatened with extinction and 9% have already gone extinct. A good technique of cell
culture and freezing methods will give a broad perspective for unlimited storage of genetic
recourses, which in the future can be useful for the restoration of extinct species/breeds
(Sawicka et al., 2011). Cryopreservation is an effective method used in the conservation of
poultry breeds.
9.

Process of Speciation

The process of speciation is a 2 stage process in which Reproductive Isolating Mechanisms
(RIM's) arise between groups of populations
Stage 1


gene flow is interrupted between 2 populations



absence of gene flow allows 2 populations to become genetically differentiated as a
consequence of their adaptation to different local conditions (genetic drift also can act
here)



as populations differentiate, RIMs appear because different gene pools are not
mutually co-adapted



reproductive isolation appears primarily in the form of postzygotic RIMs hybrid
failure
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these early RIMs are by-product of genetic differentiation, not directly promoted by
natural selection yet

Stage 2


completion of genetic isolation



reproductive isolation develops mostly in the forms of prezygotic RIMs



development of prezygotic RIMs is directly promoted by natural selection: alleles
favoring intraspecific fertility will be increased over time at the expense of
interspecific fertilization alleles

10. Spatial Patterns of Biodiversity- Aquatic Biodiversity
It is assumed that origin of life took place in sea. This makes Marine system the richest biodiverse habitats which is playing the most important role in the maintenance of other
terrestrial biodiversity. The marine plants (including micro-algal species) are responsible of
fixing most of the carbon dioxide from the atmosphere and production of 65% of the oxygen.
The different zones of sea such as benthic, pelagic, neritic and intertidal zone house different
species of animals and plants. The global spatial pattern is concentrated at the Indo- Malay
archipelago and from this place, it gradually decreases in all directions. As like terrestrial
biodiversity, marine biodiversity also decreases progressively pole wards (i.e. from equator to
either pole). However, extreme southern latitude is highly rich in marine biodiversity.
11. Spatial Patterns of Biodiversity- Terrestrial Biodiversity
The conservation scheme may be understood by spatial patterns of biodiversity. Alexander
von Humboldt examined spatial patterns of biodiversity through comparisons among
elevational and altitudinal gradients. Charles Darwin and Alfred Wallace studied phylogeographic patterns and speciation and endemism of islands systems. All the studies
formulated generalizations of patterns that define decrease of biodiversity from the equator to
the poles and the increase of biodiversity with an increase in area studied. Patterns allow
authorities to emphasize on high biodiversity areas and define rarity of extremely diverse
communities. These patterns provide the opportunity to predict threats of extinction and
anthropogenic and natural response to climate change and disturbances.
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11. Microbial Diversity
Biodiversity is a unique asset to any country, and needs to be protected for sustainable
development. Since past 4 billion years, microorganisms have evolved by exploiting range of
survival skills and have thrived all kind of extreme habitats including cold or hot regions,
radiation prone, regions under pressure, or salty, acidic and dark places. They have been
crowned as the originators of all living forms on the planet. They contribute to almost 50% of
the total protoplasm on the planet (Whitman et al., 1998), and by far represent the richest
repertoire of molecular and chemical diversity in nature. They are the primary contributors of
the food chain and involved in various ecological processes and biogeochemical cycles. In
addition they have created their special niche in the ecosystem by virtue of their interspecies
and intra-species relationships. There vast diversity is the reason of their involvement as an
essential component of a sustainable biosphere. Microbes as the major workforces perform
the task of degeneration, recycling of nutrients, production of gases, destruction of waste and
pollutants etc. They also have the commercial value for the production of secondary
metabolites like antibiotics, hydrogen, methane, bioplastic, and bioremediation of oily sludge,
bio wastes. These properties are important for improving environmental and human health.
They are the essence of this planet and all life would cease without them. Still, there are
many species which are yet to be discovered.
Consequently, microbiology focuses on two areas:
(I)

Microbial diversity, including the isolation, identification and quantification of microorganisms in various habitats;

(II)

Microbial activity, that defines, the activities of micro-organisms in their habitats and
how their activities contribute to the observed microbial diversity patterns of
distributions. These are often studied in the perspective of environmental factors such
as temperature, pressure, pH, salinity, the availabilities of water and nutrients, and the
sources of energy like carbon and nitrogen. These factors impact microbial activities
and play very important roles in determining the limitations of micro-organisms in
natural environments.
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12. Hotspots of Biodiversity: Biodiversity Hotspots of India

In 1988, Norman Myers a British biologist coined the term "biodiversity hotspot" as a
biogeographic region characterized both by exceptional levels of plant endemism and by
serious levels of habitat loss.
Hotspots comprise different regions on Earth which are biologically rich as well as deeply
endangered and are characterized by forests and other remnant habitats which have at least
1,500 vascular plants as endemics. Any area with 30% or less of its original natural
vegetation left is characterized as a hotspot. In other words, identification of any region as a
hotspot depicts the vulnerability of that region. Around the world, 35 areas have been
identified as hotspots. These areas acquire only 2.3% of Earth’s land surface, but support
more than half of the world’s endemic plant species i.e., species which are unique to specific
regions on earth. Approximately 43% of bird, mammal, reptile and amphibian species are
characterized as endemic species around the world.
Biodiversity hotspots in India
As per the IUCN criteria, 4 regions in India have been recognized as biodiversity hotspots.
These are:
I.

Himalaya: Includes the entire Indian Himalayan region (and that falling in Pakistan,
Tibet, Nepal, Bhutan, China and Myanmar)

II.

Indo-Burma: Includes entire North-eastern India, except Assam and Andaman group
of Islands (and Myanmar, Thailand, Vietnam, Laos, Cambodia and southern China)

III.

Sundalands: Includes Nicobar group of Islands (and Indonesia, Malaysia, Singapore,
Brunei, Philippines)

IV.

Western Ghats and Sri Lanka: Includes entire Western Ghats (and Sri Lanka)

13. Temporal Patterns of Biodiversity: Factors and processes related to biodiversity
changes over time from ecological to geological scale.
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The background rates of extinction of various species over geological time can be predicted
only up to a certain level by the knowledge of patterns of biodiversity over time. For most of
the human history on earth, the global biodiversity has been relatively constant except for the
last 1,000 years but the history of life is characterized by considerable change. The estimated
background rates of extinction for different species have been predicted to be roughly 0.1–1.0
extinctions per million species per year. These measurements for the extinction rates of
species have been assessed using the length of species’ lifetimes through the fossil records
that range over 0.5–13 million years. This data is mostly derived from the taxa that are
abundant and widespread in the fossil record and thus probably underestimate the background
extinction rates.
14. Threats to Biodiversity
•Habitat Related (Loss, Degradation, Fragmentation)
•Pollution (Chemical, Light, and Noise)
•Overexploitation
•Invasive Species
•Anthropogenic Climate Change
•Disease (lesser threat to most taxa)
•UV radiation (primarily threat to amphibians
•Synergistic Effects of Threats
•Cascade Effects i.e. creation of a trophic cascading domino-like effect or a series of events
within an ecosystem in which the primary extinction of a species triggers a sequence of
secondary losses or extinctions of other species.
15. Biological Invasion
Biological invasion is considered to be one of the major threats for global biodiversity. It
refers to the introduction of alien species in any region which imposes a threat to native
species and ecosystems as these alien species flourish at the cost of these native species.
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These species can be exotic or introduced and are mostly competitive, predating or parasitic
in nature.
Modes of introduction of these species:


By deliberate means



Through import of ornamental species such as Lantana, Eichhornia, etc.



By introduction of pests and pathogens for biological control



During unintentional or accidental trade and international transport eg. Weed
Parthenium with wheat crop from US

The degree of impact of bio-invasion is evaluated in a standard and objective manner through
simplified protocols such as Invasive Species Environmental Impact Assessement (ISEIA)
(Vanderhoeven, S. & Branquart, 2010). This protocol is composed of harmonious sections
with different stages of invasion process: probable spread; establishment of natural habitats;
influences on native species and ecosystems. These protocols allow classification of species
on one of the following three categories of risk:
Category A: (blacklist) includes species with high environmental risks.
Category B: (watch list or alert) includes species with moderate environmental risk based on
existing knowledge.
Category C: includes other non-native species, which are not considered a threat to
biodiversity and native ecosystems.
16. Causes of Extinction of Species
A. Natural Causes of Extinction
1) Climate Change is the major factor responsible for the extinction of species. Climate
influence the species existence at large scale. The unpredictable temperature rise or
fall and variation in rain fall certainly affect the life cycle of all species. Those which
could not keep up with the fluctuating environmental conditions and changing
chemical make-up of their surroundings ultimately vanish. This creates a gap in the
food chain and makes the survival of dependent species more difficult. Increase in
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global temperature has invited more epidemics and diseases to the existing plants and
animals and pose a threat to their existence.
2) Changes in Sea Levels or Currents also contribute to species extinction. These
changes are due to melting freshwater. Marine life depends on the high density salted
water that sinks and forms the currents. The spread of Ocean floor and its rise also
affects sea level. A small rise in the ocean floor may submerge the nearby occupied
land. The volcanic activity inside or near sea may dissolve harmful gases in the water,
that changes the chemical composition and thus make life difficult for marine
organisms.
3) Asteroids/Cosmic Radiation- Collision of asteroids with earth surface completely
destroys the impact site and the shock is felt all round the world. Such interplanetary
objects including the outer space and Sun which are responsible for emission of
cosmic radiations. It is hypothesized that excess exposure to cosmic radiation may
lead to gene mutation and weakening of gene-pool of species in future.
4) Acid Rain- Acid rain forms due to the reaction between rain water and sulphur
dioxide and/or nitrogen oxides in the atmosphere. It increases the soil acidity and
adversely affects all living forms especially plants. It can also pollute rivers and lakes
to a possibly lethal level.
5) Disease/Epidemic- Every species on the planet has internal defense mechanisms and
the ability to fight diseases. But, due to fluctuating climate certain species are losing
their ability to combat diseases. Certain species are turning more prone to diseases
and epidemics, which may lead to their subsequent extinction.
6) Spread of Invasive Species- Invasive species are a threat to local species of a territory.
They compete for the resources that the other species depend on. Once competition
gets pronounced, the mechanism of survival of the fittest works and one of the
species, usually the natural one, gets kicked off from the territory.
Natural factors that usually work at slow pace contribute a smaller sum towards species
extinction, as compared to human factors that are responsible for maximum extinction.
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B. Human Causes of Extinction
Human activities occur at a faster rate and cause higher extinction rates. Human activities that
are mostly responsible for the present extinction rates are:
i.

Increased human population

ii.

Destruction/Fragmentation of Habitat

iii.

Pollution

iv.

Climate Change/Global Warming

According to studies done by the international Union for Conservation of Nature and Natural
Resources (IUCN), human induced extinctions is not a new phenomenon, but it is becoming
much more rapid now.
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1.

Introduction

Biodiversity and Environmental conservation are inter allied subjects and can be treated as
synonyms as the conservation of biodiversity will eventually have a positive effect on
environmental conservation. Biodiversity defines the variation at the genetic, species and
ecosystem level. The distribution of biodiversity is not even and is concentrated at the tropical
forest and hotspots. The nature has created a balance between the biodiversity and the
ecosystem that includes all form of life from aerial to land dwellers and marine life forms. This
chapter is dedicated to discuss the environmental conservation aspect of biodiversity in brief
and all these are discussed in detail in different modules of this paper.
2. Keystone Species
Zoologist Robert T. Paine, coined the term "keystone species". A keystone species is an
organism that defines an entire ecosystem and its absence can cause an ecosystem to change or
cease to exist. They have low functional redundancy, which means if a species disappear then
no other species could replace them thus leaving a void in the ecological niche. Hence the
ecosystem would exert a radical change and allow new invasive species to populate the habitat.
Any living organism can be a keystone species and need neither enormous in size nor abundant.
Nevertheless, practically most of the examples for this type have enormous influence on the
food web and varies from habitat to habitat.
The expulsion of a keystone species from an ecosystem triggers a set of negative changes. One
such example is the overpopulation of one species, which leads to disappearance of other
species. A well-documented case of such a chain of events was the elimination of wolves from
the Yellowstone National Park at the beginning of the last century. The negative effect on the
national park’s biodiversity was so profound that authorities have taken steps to introduce this
keystone predator back.
3. IUCN Categories of Threatened Species
The IUCN Red List Categories and Criteria is intentionally made as a straightforward system
for classification of species who are at high risk of global extinction. The mainstream focus is
to provide a direct and unbiased framework where species are broadly classified based on their
extinction risk. Even though the red data gives the list of species who are at high risk they still
are not the only party to provide priorities for conservational measures.
Critically Endangered (Cr)
A taxon is considered Critically Endangered when the species is facing extreme danger of
becoming extinct in the wild
Endangered (En)
A taxon is considered as endangered when the species is facing a very high risk of extinction
in the wild.
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Vulnerable (Vu)
A taxon is said to be Vulnerable if it is facing a high risk of extinction in the wild in the near
future.
4. Red Book Data: List of Threatened Flora and Fauna in India


Sumatran Rhinoceros (Dicerorhinus sumatrensis)



Hangul deer (Cervus canadensis hangul)



Himalayan Brown or red Bear (Ursus arctos isabellinus)



Pygmy Hog (porcula salvania)



Andaman White-toothed Shrew (Crocidura andamanensis)



Kondana Soft-furred Rat (Millardia kondana)



Elvira Rat or Large Rock Rat (Cremnomys Elvir).



Namdapha Flying Squirrel (Biswamoyopterus biswasi)



Malabar large-spotted civet(Viverra civettina )



Red panda (Ailurus fulgens)



Asiatic wild dog (Cuon alpines).



Wild ass (Equus hemionus)



Brow-antlered deer(Rucervus eldii)



Golden Langur(Trachypithecus geei)



White-bellied Musk Deer(Moschus leucogaster)



Hispid hare/ Assam rabbit (Caprolagus hispidus)



Indian hog deer (Axis porcinus)



Lion tailed macaque (Macaca Silenus)



Tibetan antelope Pantholops hodgsonii)



Nilgiri langur ( Trachypithecus johnii)



Nilgiri tahr (Nilgiritragus hylocrius)



Ganges river dolphin (Platanista gangetica)

Threatened flora species are:


Milkwort (Polygala irregularis)
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Bird's foot (Lotus corniculatus)
Assam catkin yew (Amentotaxus assamica)
Moa, skeleton, fork fern, and whisk fern (Psilotum nudum)
Umbrella tree, kudai vel (Tamil) (Acacia planifrons)
Indian mallow, thuthi (Tamil) and athibalaa (Sanskrit) (Abutilon indicum)
Ebony tree (Diospyros celibica)
Malabar lily (Chlorophytum malabaricum)
Spider wort (Belosynapsis vivipara)
Malayuram, Malavuram (Pterospermum reticulatum)
Jeemikanda (Gujarat) (Ceropegia odorata)
Musli ( Chlorophytum tuberosum)

5. Endangered and Endemic Species of India
Any organism whether it is a plant, animal or an microorganism who is in prompt danger of
undergoing biological extinction is called as an endangered species or threatened species. In
India, it is estimated that around 450 plant species, 100 mammals and 150 birds are endangered.
India's biodiversity is threatened primarily due to:




Habitat destruction
Degradation
Over exploitation of resources

The RED-data book contains a list of endangered species of plants and animals that might
become extinct in the near future if not protected. Some of the endangered and endemic species
found in India are:
Fish


Knife tooth sawfish (Anoxypristis cuspidata)



Asian arowana (Scleropages formosus)



Red line torpedo barb (Sahyadria denisonii)



Golden Mahaseer (Tor putitora)

Birds


Steppe Eagle (Aquila nipalensis)



Great Knot (Calidris tenuirostris)



Masked Finfoot (Heliopais personatus)



Greater Adjutant (Leptoptilos dubius)



White-bellied Blue Robin (Myiomela albiventris)
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Nilgiri Blue Robin (Myiomela major)



White-headed Duck (Oxyura leucocephala)



Green Peafowl (Pavo muticus)



Narcondam hornbill (Rhyticero)



Spotted Greenshank (Tringa guttifer)



Banasura Laughingthrush (Trochalopteron jerdoni)

Reptiles


Perrotet's Vine Snake (Ahaetulla perroteti)



Three-striped Roofed Turtle (Batagur dhongoka)



Green Turtle (Chelonia mydas)



Indian Narrow-headed Softshell Turtle (Chitra indica)



Goan Day Gecko (Cnemaspis goaensis)



Wyanad Day Gecko (Cnemaspis wynadensis)



Keeled Box Turtle (Cuora mouhotii)



Boulenger's Dasia (Dasia subcaerulea)



Poona Skink (Eurylepis poonaensis)



Inger's Mabuya (Eutropis clivicola)



Yellow-headed Tortoise (Indotestudo elongata)



Asian forest tortoise (Manouria emys)



Indian Kangaroo Lizard (Otocryptis beddomii)



Assam Roofed Turtle (Pangshura sylhetensis)



Asian Giant Softshell Turtle (Pelochelys cantorii)



Travancore Hills Thorntail Snake (Platyplectrurus madurensis)



Travancore Earth Snake (Rhinophis travancoricus)



Cochin Forest Cane Turtle (Vijayachelys silvatica)

Mammals


Red panda (Ailurus fulgens)



Sei whale (Balaenoptera borealis)



Blue whale (Balaenoptera musculus)
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Fin whale (Balaenoptera physalus)



Banteng (Bos javanicus)



Wild water buffalo (Bubalus arnee)



Hispid hare (Caprolagus hispidus)



Dhole (Cuon alpinus)



Indian elephant (Elephas maximus indicus)



Woolly flying squirrel (Eupetaurus cinereus)



Kolar leaf-nosed bat (Hipposideros hypophyllus)



Lion-tailed macaque (Macaca silenus)



White-bellied musk deer (Moschus leucogaster)



Servant mouse (Mus famulus)



Mandelli's mouse-eared bat (Myotis sicarius)



Nilgiri tahr (Nilgiritragus hylocrius)



Asiatic lion (Panthera leo persica)



Bengal tiger (Panthera tigris tigris)



Ganges river dolphin (Platanista gangetica gangetica)



Gee's golden langur (Trachypithecus geei)



Nicobar treeshrew (Tupaia nicobarica)

6. Man and Wildlife Conflicts
Human–wildlife conflict is defined by the World Wide Fund for Nature (WWF) as "any
interaction between humans and wildlife that results in negative impacts on human social,
economic or cultural life, on the conservation of wildlife populations, or on the environment
The ever- growing human population, deforestation, loss of habitat and decline in prey species,
injured or old animal are one of the few reasons for this arise in India. Uncontrollable
encroachment into wildlife zone thus stopping the movement of wildlife is a reason behind this
problem. Every year countless number of humans and animals die due to this very reason. A
few cases of this conflict are:





Leopard attack
Tiger attack
Elephant attack
Bear attack
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These attacks lead to animal deaths, loss of crops, loss of human life, livestock depredation and
injury to wildlife, destruction of geographic land and reduction in wildlife population. This
conflict can be reduced by taking measures like electric fencing agricultural land, not stepping
beyond the buffer zone, and use planning and livestock protection, community-based natural
resource management (CBNRM), ecotourism, growing crops which are disliked by the wildlife
among etc.
A classic example is seen where red pepper is grown along with other crops which keeps
elephants at bay due to the fact that elephants don’t like and avoid crops containing capsaicin.
7. Strategies for Conservation of Biodiversity
 Maintain flawless (viable) landscapes - the aim of this strategy is to provide protection
along with priority actions such as repair historic impacts or removal of threats and
improve the ecological integrity by maintaining long-term viability of the more intact
(core) landscapes of the region.
 Reverse declines – here the strategy involves in bringing back the lost ecological sites
so as to reinstate critical ecological processes by improving the habitat of shrubby
systems and open woodland and eventually help in bringing back declining species
 Recover threatened species and ecological communities –the aim of this strategy is to
fortify the perseverance of species that are on the verge of extinction in the wild thus
indirectly protecting ecosystems from failing. The work here is done not at a
community level but is based on individual species as each has their own unique
requirements for survival. The actions are based on implementing measures for
increasing their distribution and abundance while trying to put a stop to their decline.
 Control emerging threats –the aim is to educate people of the threats that are knocking
at the door before the final extinction happens. Some of the threats are climate change
and the introduction of invasive species.
 The submissive adaptation to improve the elasticity of natural systems and allowing
them to adapt to change can be done by various activities such as by maintaining
functional areas and ensuring that there are representatives for the environments and
that the associated processes for removing and minimizing existing stressors are done.
Active adaptation can be done by influencing ecological processes to moderately direct
the nature of adaptation by activities like restoring habitats and system dynamics.
Identifying and protecting climate refugees and managing/restoring connectivity by
increasing the matrix permeability and functional connectivity. Transformation can be
done to fundamentally alter ecological processes in an aim to prevent irreversible
changes from happening. The relevant activities would include keystone structuring of
revised systems (eco-engineering and transformation) and species translocations or ex
situ conservation (genetic preservation).
a). Conservation Prioritization
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Spatial conservation prioritization is about identifying priority areas for biodiversity, as well
as the allocation and scheduling of alternative conservation actions to inform decision-making.
In other words, spatial conservation prioritization tries to answer the question of where, when,
and how we act to efficiently meet conservation goals. Efficiency is an important concept, as
possible conservation actions are always limited by available resources. Spatial conservation
prioritization can be informative for many different types of conservation action, such as
selecting locations most suitable for extending protected area network, targeting restoration
and management, or designing broad scale green infrastructure.
The term “quantitative” refers to prioritization based on quantitative and spatially explicit data
that describes the extent and occurrence of biodiversity features (e.g. species and habitats) and
other relevant information (e.g. costs and threats). A prioritization algorithm then does the
actual prioritization by ordering the planning units used according to some explicit formulation
and the results are usually presented in the form of maps that describe the spatial distribution
of priorities over the area of interest. Tools aimed at quantitative spatial conservation
prioritization have multiple distinct advantages over non-quantitative approaches. They are
able to account for the occurrence of biodiversity over potentially very broad geographical
areas. For example, when working with species on local level, it is important to account for the
occurrence of that species elsewhere. When designing new protected areas, it is similarly
important to know what is already protected. Ecological connectivity is yet another factor that
is not easy to account for in conventional planning. Expert-based and quantitative approaches
are not, however, mutually exclusive. Expert input is always needed to make use of quantitative
spatial conservation planning tools.
b). Biotechnological Approaches for Biodiversity Conservation
Though it is generally believed that biotechnology has adverse effects on biodiversity, but in
fact biotechnology offers new means of improving biodiversity. Seed banks are the most
efficient and effective method of ex-situ conservation for the majority of endangered species.
In seed banks, genetic fingerprints are used to establish the origin of a seed or the relatedness
of one plant variety to another.
Tissue culture techniques are of great interest for the collection, multiplication and storage of
plant germplasm (Bunn et al., 2007). Such techniques allow propagating plant material with
high multiplication rates in an aseptic environment. Micro-propagation refers to in vitro mass
production of whole plant from any plant part or cell. Through micro-propagation, elite clonal
material can be very rapidly multiplied. DNA barcoding is a technique in which species
identification is performed by using DNA sequences from a small fragment of the genome,
with the aim of contributing to a wide range of ecological and conservation studies in which
traditional taxonomic identification is not practical.
Invitro Production of Embryos
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Invitro embryo production is another way in biodiversity conservation. Methods used in the
production of embryos in vitro include splitting and cloning of embryos, marker-assisted
selection, sexing of embryos and transfer of new genes into an embryo. Embryo Culture and
Transfer technique is used to introduce fertilized embryos into surrogate mothers. Sometimes
closely related species can be used to produce the offspring of an endangered species.
Production of transgenic crops and animals is another application of biotechnology in
biodiversity conservation. Transgenic crops are more likely to increase agricultural
biodiversity and help maintain native biodiversity rather than to endanger it. Such crops may
prove to be very useful to the farmers and can be of commercial value. However, the practical
benefits and risks of the crops need to be assayed in the field and their products scrutinized. In
case of animals, several lines of transgenic farm animals have been produced, but none have
been commercialized. Some lines are made for the pharmaceutical industry to produce drugs
in their milk. Others may show improved resistances towards certain infections.
Biotechnological methods have many advantages to conventional captive breeding procedures.
Since the animals need not to be moved around, less stress is experienced and the problem of
space for keeping the animals is also solved since samples can be taken in the wild. Storage of
genetic resources will help to preserve biodiversity and counter the effect of genetic drift on
small populations. Even if an animal dies, its genes will still be available for future breeding
work.
c). Biodiversity Conservation Policies and Programmes: National and International
The IUCN (International Union for Conservation of Nature),helps governments at national
level by preparing national biodiversity policies, whereas it provides advice to environmental
conventions such as the Convention on Biological Diversity, CITES and the Framework
Convention on Climate Change in an international level. It also councils the UNESCO on
natural world heritage.
There is a formally accredited permanent observer mission to the United Nations in New York.
It’s been stated in their website that they are the only international observer organization in the
UN General Assembly with proficiency regarding issues concerning the environment,
specifically biodiversity, nature conservation and sustainable natural resource use.
It has solemn relations with the Council of Europe, the Food and Agriculture Organization of
the United Nations (FAO), the International Maritime Organization (IMO), the Organization
of American States (OAS), the United Nations Conference on Trade and Development
(UNCTAD), the United Nations Environment Programme (UNEP), the UNEP World
Conservation Monitoring Centre (UNEP-WCMC), the United Nations Educational, Scientific
and Cultural Organization (UNESCO), the World Intellectual Property Organization (WIPO)
and the World Meteorological Organization (WMO).
d). Habitat Conservation Plan
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Habitat Conservation Plan (HCP) is a permit included in the application for an Incidental Take
Permit that is issued under the United States Endangered Species Act (ESA) to exclusive
establishments that undertake projects that could lead to an outcome of annihilation of an
endangered or threatened species. It is a planning document that ensures that the anticipated
take of a listed species will be minimized or mitigated by conserving the habitat upon which
the species depend, thereby contributing to the recovery of the species as a whole. The
environmental community and landowners take different stands on HCPs.
Following are the strengths:




Flexible to accommodate a wide range of projects that vary greatly in size and scope.
Forces consideration of species by all parties.
Reduced uncertainty for landowners.

The weaknesses are:







Inflexible with regards to changing knowledge relating to species and habitat.
The “No Surprises Policy” has been highly controversial with critics arguing that it
burdens the agencies, rather than landowners, with additional financial and mitigation
responsibilities if unforeseen circumstances arise.
HCPs are viewed as having weak and insufficient monitoring plans. Additionally, the
parties responsible for monitoring HCPs are not regulated in a systematic manner due
to private funding.
Criticism over scientific standards and limited credible scientific data.

Agencies have interpreted the role of HCPs under section 10(a) of the ESA as a means to
contribute to survival of species but not as a recovery tool. The Habitat Conservation Planning
Handbook is inconsistent with this stand and states that “…contribution to recovery is often an
integral product of an HCP…” and in general, conservation plans that are not consistent with
recovery plan objectives should be discourage
e). Convention on Biodiversity
The Convention on Biological Diversity (CBD) is an international agreement adopted at the
Earth Summit, in Rio de Janeiro, in 1992. It has three main objectives:




to conserve biological diversity
to use its components in a sustainable way
to share fairly and equitably the benefits arising from the use of genetic resources.

The CBD was negotiated under the guidance of the United Nations and was signed by more
than 150 government leaders at the Rio Earth Summit (whose official denomination is the
'United Nations Conference on Environment and Development'). The Convention is now
one of the most widely ratified international treaties on environmental issues, with 194-member
countries. Unlike other international agreements that set compulsory targets and obligations,
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the CBD takes a flexible approach to implement rules and regulations. It identifies general
goals and policies, and countries are free to determine how they want to implement them.
One of the CBD's greatest achievements so far has been to generate an enormous amount of
interest in biodiversity which is a critically important environment and developmental issue,
both in developed and developing countries
Conclusion
Biodiversity and Environmental conservation are interrelated and dependent on each other.
Both of them need to be carried side by side to create a natural balance. The extent of human
interference in natural systems has created disturbance in the distribution of biodiversity on the
planet. This has also led to the extinction of many species and enlisted many in endangered and
vulnerable category. Although authorities at national and international level are taking up
programs to reduce the conflict, still a lot needs to be done to maintain the equilibrium between
man and nature.

Paper 03 Biodiversity and Conservation

Environmental
Sciences

Module 02Biodiversity and Environmental Conservation- II

Component-I (A) - Personal Details

Role

Name

Affiliation

Principal Investigator

Prof. Masood Ahsan

Department of

Siddiqui

Geography,
Jamia Millia Islamia,
New Delhi

Paper Coordinator, if any

Dr. Saleha Jamal

Aligarh Muslim
University, Aligarh

Content Writer/Author

Dr. Lubna Siddiqui

Department of
Geography,

(CW)

Jamia Millia Islamia,
New Delhi
Content Reviewer (CR)

Dr. Saleha Jamal

Department of
Geography, Aligarh
Muslim University,
Aligarh

Language Editor (LE)

Component-I (B) - Description of Module

Items

Description of Module

Subject Name

Geography

Paper Name

Environmental Geography

Module Name/Title

Conservation of Biodiversity (Biological Diversity)
Act, 2002

Module Id

EG-16

Pre-requisites
Objectives
Keywords

In-situ, Ex-situ, Control, Extinction, Habitat, Ecosystem,
Species, Plants, Animals

Structure
1.1 Introduction
1.2 Biodiversity loss and their Causes
1.3 Conservation of Biodiversity in the World
1. In-situ (on site) conservation
2. Ex-situ (off-site) Conservation
1.4 Conservation of Biodiversity in India
1.5 Biodiversity Conservation Council of India (BiCCI)

Objectives






Define biodiversity and biodiversity loss
List various causes of biodiversity loss
Describe various methods of conservation of biodiversity in the World
Describe status conservation of biodiversity in India
Discuss about Biodiversity Conservation Council of India (BiCCI)

1.1 Introduction
Before starting the discussion it is necessary to understand the concept of conservation. The
word conservation is derived from two Latin words ‘con’ meaning ‘together’ and ‘servare’
meaning to ‘keep’ or guard. Thus the literal meaning of conservation is to keep together. This
word was coined by Gifford Pinchot. The term conservation is defined as a sacrifice of the
present generation to future generations, whenever it is carried for, this conflict beginning far
before the ideal is reached with conservationist are inclined to advocate. Mostly, we hear the
term conservation with respect to recourse i.e., resource conservation but here the discussion
is with respect to the biodiversity conservation and biodiversity too is a resource. Thus the
present note deals with the conservation of biodiversity, its causes and effects. In the past 20
years remarkable progress has been made towards understanding how the loss of biodiversity

affects the functioning of ecosystems and thus affects society. Soon after the 1992 Earth
Summit in Rio de Janeiro, interest in understanding how biodiversity loss might affect the
dynamics and functioning of ecosystems and the supply of goods and services, grew
dramatically. Major international research initiatives formed; hundreds of experiments were
performed in ecosystems all over the globe; new ecological theories were developed and
tested against experimental results. During the 1980s, concern about the rate at which species
were being lost from ecosystems led to research showing that organisms can influence the
physical formation of habitats, fluxes of elements in biogeochemical cycles, and the
productivity of ecosystems. Such research suggested that loss of certain life forms could
substantially alter the structure and functioning of whole ecosystems. By the 1990s, several
international initiatives were focused on the more specific question of how the diversity of
life forms impacts upon ecosystems. The Scientific Committee on Problems of the
Environment (SCOPE) produced an influential book reviewing the state of knowledge on
biodiversity and ecosystem functioning (BEF). By the mid-1990s, BEF studies had
manipulated the species richness of plants in laboratory and field experiments and suggested
that ecosystem functions, like biomass production and nutrient cycling, respond strongly to
changes in biological diversity.
1.2 Biodiversity loss and their causes
See the irony of the fact that the species are disappearing before even we have named them or
determined their possible uses and role in the biosphere, suggest that it is wised to make
serious attempts to conserve them. It is now that the people of the world are realising that
diversity at all level i.e., gene pool, species and biotic community is important and needs to
be conserved for sustainable development. The major causes of biodiversity decline are land
use changes, pollution, changes in atmospheric CO2 concentrations, changes in the nitrogen
cycle and acid rain, climate alterations, and the introduction of exotic species, all coincident
to human population growth. For rainforests, the primary factor is land conversion. Climate
will probably change least in tropical regions, and nitrogen problems are not as important
because growth in rainforests is usually limited more by low phosphorus levels than by
nitrogen insufficiency. The introduction of exotic species is also less of a problem than in
temperate areas because there is so much diversity in tropical forests that newcomers have
difficulty becoming established. There is also an ethical responsibility of looking after our
planet, so that we may pass it on in a good health to our future generations. But there are

number of factors that are causing threat to our planet’s biodiversity and some factors are
discussed below which are among some of the biggest threats faced by biodiversity today.


Human Population Growth: the human population growth is the very basic and root
cause of the biodiversity loss around the world. Human population exacerbates every
other factor having an impact on rainforests (not to mention other ecosystems). It has
led to an unceasing search for more arable land for food production and livestock
grazing, and for wood for fuel, construction, and energy. Previously undisturbed areas
(which may or may not be suitable for the purposes to which they are constrained) are
being transformed into agricultural or pasture land, stripped of wood, or mined for
resources to support the energy needs of an ever-growing human population. Humans
also tend to settle in areas of high biodiversity, which often have relatively rich soils
and other attractions for human activities. This leads to great threats to biodiversity,
especially since many of these areas have numerous endemic species.



Climate Change: The phenomena of climate change is not new for the planet earth,
throughout the history earth is altered and affected by the climate change in the long
run in other words we can say that ecosystems have come and gone and species
routine go extinct. But the matter of concern here is that during earlier times the rate
of biodiversity loss and species extinction was at a slower rate and natural but during
the contemporary times manmade climate changes have speeded up the process of
extinction and loss without giving any time to ecosystems and species the time to
adopt. Example from today is that the global temperature is rising and Arctic sea ice is
melting which is affecting the marine biodiversity and can shift the vegetation zones
having global implications but the process is so fast that they do not get time to adjust
and ultimately they die and become extinct.



Deforestation and Habitat Loss: deforestation is the direct cause of species
extinction and biodiversity loss because man for satisfying his greed is cutting the
forest at a so rapid rate that it is affecting the habitat and ecosystem. An estimated 18
million acres of forest are lost each year, due in part to logging and other human
practices, destroying the ecosystems on which many species depend. Many species
are widely distributed and thus, initially, habitat destruction may only reduce local
population numbers. Species which are local, endemic, or which have specialized
habitats are much more vulnerable to extinction, since once their particular habitat is
degraded or converted for human activity, they will disappear. Most of the habitats

being destroyed are those which contain the highest levels of biodiversity, such as
lowland tropical wet forests. In this case, habitat loss is caused by clearing, selective
logging, and burning.


Overexploitation: Overhunting, overfishing and over-harvesting contribute greatly to
the loss of biodiversity, killing off numerous species over the past several hundred
years. Poaching and other forms of hunting for profit increase the risk of extinction;
the extinction of an apex predator — or, a predator at the top of a food chain — can
result in catastrophic consequences for ecosystems.



Pollution: From the burning of fossil fuels (releasing dangerous chemicals into the
atmosphere and, in some cases, depleting ozone levels) to dumping 19 billion pounds
of plastic into the ocean every year, pollution completely disrupts the Earth's
ecosystems. While it may not necessarily cause extinction, pollutants do have the
potential to influents species' habits. For example, acid rain, which is typically caused
by the burning of fossil fuels, can acidify smaller bodies of water and soil, negatively
affecting the species that live there by changing breeding and feeding habits.



Agriculture: The dramatic increase in the number of humans during the twentieth
century has instigated a concomitant growth in agriculture, and has led to conversion
of wild lands to croplands, massive diversions of water from lakes, rivers and
underground aquifers, and, at the same time, has polluted water and land resources
with pesticides, fertilizers, and animal wastes. The result has been the destruction,
disturbance or disabling of terrestrial ecosystems, and polluted, oxygen-depleted and
atrophied water resources. Formerly, agriculture in different regions of the world was
relatively independent and local. Now, however, much of it has become part of the
global exchange economy and has caused significant changes in social organization.

1.3 Conservation of Biodiversity in the World
People make the use of term preservation and conservation as synonyms but there is a
difference of hemisphere in the meaning of both the term. In ecological context
preservation means upkeep of rare and endangered species of plants and animals in
specially protected areas so that their population may increase to optimum level. No use
of such resources is permitted. On the other hand conservation is a process which aim at
proper use preservation and management of natural resources in such a way that they are
always available for judicious use by humans as well as ecological balance is maintained.
Conservation is thus defined as the establishment and observation of economically,

socially and politically acceptable norms, standards, patterns or models of behaviours in
the use of natural resources by a given society. Conservation is the planned management
of natural resources, to retain the balance in nature and retain the diversity. It also
includes wise use of natural resources in such a way that the needs of present generation
are met and at the same time leaving enough for the future generations. The conservation
of biodiversity is important to prevent the loss of genetic diversity of a species, save a
species from becoming extinct and protect ecosystems damage and degradation. Thus the
conservation efforts can be grouped into the following two categories:
1. In-situ (on-site) Conservation: In-Situ conservation includes the protection of
plants and animals within their natural habitats or in protected areas. Protected
areas are land or sea dedicated to protect and maintain biodiversity. The in-situ
strategy emphasizes protection of total ecosystems for the conservation of
overall biodiversity of genes, populations, species, communities and the
ecological processes. The in-situ approach includes protection of a group of
typical ecosystems through a network of protected areas as recognised by the
UNEP and the World Conservation Union (IUCN). In situ conservation of
biodiversity is advantageous in that it is a cheap and convenient method that
requires people’s our supportive role. It maintains all organisms at different
trophic levels from producers to top consumers such as carnivores. In natural
environment, organisms not only live and multiply but also evolve and
continue to maintain their ability to resist various environmental tresses such
as drought storm, snow, temperature fluctuations, excessive rains, flood, fires,
pathogens etc. In situ conservation requires only elimination of factors
detrimental to the existence of the species and allows the larger number of
species to grow simultaneously and flourish in their natural environment in
which they were growing since a long time. The only disadvantage of in situ
conservation is that it requires larger areas and minimizes the space for
inhibiting human population which is increasing tremendously. The following
areas may be set aside for in situ conservation:


National Parks and Wildlife Sanctuaries (terrestrial protected areas):
the earliest national parks, the Yellowstone in USA (established in 1872)
and the Royal near Sydney, Australia, were chosen because of their scenic
beauty and recreational values. Many similar areas throughout the world

now protect rare species or wilderness areas. The United Nations has
recognised 102102 protected areas covering more than 18.8 million km2
covering 11.5 per cent of the earth’s land surface and 12.65 per cent
including the marine areas during 2003. There are 41997 protected areas
around the world which fulfils the norms of IUCN categories.


Marine Protected Area: since 1986 the IUCN has been promoting
establishment of global system of marine protected areas. These are the
areas of inter-tidal and sub-tidal region taken together with their overlying
water and associated flora and fauna which have been reserved by law or
other effective means to protect it. The main objective of marine protected
areas are protection and restoration of depleted population of marine
organisms, protection of endangered species and critical habitats,
conserving and restoring marine ecosystem health for effective fishing
management, to maintain biodiversity and ecological processes of marine
and coastal ecosystems to use marine resources in sustainable and
equitable way. According to World Database on Protected Areas records,
4116 protected areas in the UN list contain marine and coastal elements,
covering 4.3 million km2.



Biosphere Reserves: biosphere reserves are a special category of
protected areas of land or coastal environments where people are an
integral component of the system. These are representative examples of
natural biomes and contain unique biological communities. The concept of
biosphere reserve was launched in 1975 as a part of the UNESCO’s man
and Biosphere Programme dealing with the conservation of ecosystems
and the genetic resources contained therein.

2. Ex-situ (off-site) Conservation: conservation of plants and animals outside
their natural habitats. These include botanical gardens, zoo, and gene banks;
seed bank, tissue culture and cryopreservation.


Seed Gene Bank: the crop species diversity have declined with the
onset of modern agricultural techniques, which will have severe
implications on food security of the planet given environmental
degradation, pests, epidemics and climate change. Seed gene banks are
the easiest way to store germplasm of wild and cultivated plants at low

temperature in cold rooms. Preservation of genetic resources is carried
out in the field gene banks under normal growing conditions in the
case of plants which do not produce seeds for example banana and
plantains.


In-vitro Gene Bank: these are short and medium term storage for a
range of crops woody species, fruit trees and horticultural species
using tissue culture techniques. Tissue culture systems allow the
propagation of plants with high multiplication rates in an aseptic
environment. The cells are grown on a gel and fed with suitable
nutrients and hormones to give rise to entire plants.



DNA Bank Network: this is a worldwide unique concept. DNA band
databases of all partners are linked and are accessible via a central web
portal, providing DNA samples of complementary collections
(microorganisms, protists, plants, algae, fungi and animals).

1.4 Conservation of Biodiversity in India
The country has taken significant steps for biodiversity conservation. Apart from establishing
protected areas, a National Biodiversity Act was passed in 2002 which got the assent of
President on 5 Feb 2003 and Biodiversity Rules were framed in 2004. A National
Biodiversity Action Plan 2008 was released on 24 Feb 2009. India is the second most
populous country, and therefore any plan attempting at conservation must consider socioeconomic development as the mounting human pressure threatens the biotic resources of the
country. Furthermore, ours is predominantly an agriculture country, and hence, policy makers
should realize that conservation and sustainable utilization of biodiversity is the key to all
developmental planning projects.


In-situ (on site)



Protected Area: The protected areas are biogeographical areas where biological
diversity along with natural and cultural resources are protected, maintained and
managed through legal and administrative measures. The demarcation of biodiversity
in each area is determined on the basis of climatic and physiological conditions. In
these areas, hunting, firewood collection, timber harvesting etc. are prohibited so that
the wild plants and animals can grow and multiply freely without any hindrance.
Some protected areas are: Cold desert (Ladakh and Spiti), Hot desert (Thar), Saline

Swampy area (Sunderban and Rann of Kutch), Tropical moist deciduous forest
(Western Ghats and north East) etc. Protected areas include national parks,
sanctuaries and biosphere reserves. There are 37,000 protected areas throughout the
world. As per World Conservation Monitoring Centre, India has 581 protected areas,
national parks and sanctuaries.


National Parks of India: A National Park is an area of land set aside to conserve the
scenery (or environment) and natural objects and the wildlife therein. Under sec. 35 of
the wildlife Protection Act (1972), whenever it appears to the State Government that
an area, whether within a sanctuary or not, is by reason of its ecological, faunal, floral,
geo-morphological or zoological importance, needed to be constituted as a National
park for the purpose of propagating or developing wildlife therein or its environment,
it may, by notification, declare its intention to constitute such as a National Park. All
kinds of destruction, exploitation and removal of wildlife and damage to the habitat of
any animal are strictly prohibited inside a National park. Grazing of domestic animals
is also prohibited. However, the Chief Wildlife Warden may, after prior approval of
the state government, permit destruction, exploitation and removal of wildlife from
the NP if necessary for the improvement and better management of wildlife therein.
There are 102 existing national parks in India covering an area of 40075 km2 which is
1.22 per cent of the geographical area of the country. In addition to the above, 75
national parks covering an area of 16608 sq km are proposed in the Protected Area
Network Report. The network of parks will go upto 177 after full implementation of
the above report. Some of the important national parks of India are namely;
Biological Park, Nandankanan (Odisha), Corbett national Park, Nainital (U.P.),
Kaziranga National Park (Assam), Hazaribagh National Park, (Hazaribagh,
Jharkhand), Bandhavgarh National Park (M.P), Bandipur National Park (Karnataka),
Kanha National Park (M.P), Reibul Lamjao National Park (Manipur) and Nawgaon
National Park (Maharashtra).



Sanctuaries: Similar to the National park, a wildlife sanctuary is dedicated to protect
wildlife, but it considers the conservation of species only and also the boundary of it
is not limited by state legislation. These are the areas where only wild animals (fauna)
are present. The activities like harvesting of timbers, collection of forest products,
cultivation of lands etc. are permitted as long as these do not interfere with the
project. That is, controlled biotic interference is permitted in sanctuaries, which

allows visiting of tourists for recreation. The area under a sanctuary remains in
between 0.61 to 7818 km. Some important sanctuaries of India are as follows;
Nandankanan Zoological Park, Chilika (Nalaban) Sanctuary, Nelapattu Bird
Sanctuary, Salim Ali Bird Sanctuary, Dandeli Wildlife Sanctuary, Darrah Wildlife
Sanctuary etc.


Biosphere Reserves: the Ministry of Environment and Forest has notified 19
biosphere reserves in India which are also notified as National Parks. Nine of the
nineteen biosphere reserves are a part of the World Network of Biosphere Reserves,
based on the UNESCO Man and the Biosphere Programme list. The Gulf of Mannar,
Nilgiri and Sunderbans biosphere reserves in India included in the list of the man and
Biosphere programme. Biosphere reserves or natural reserves are multipurpose
protected areas with boundaries circumscribed by legislation. The main aim of
biosphere reserve is to preserve genetic diversity in representative ecosystems by
protecting wild animals, traditional life style of inhabitant and domesticated plant/
animal genetic resources. These are scientifically managed allowing only the tourists
to visit. Some of the important biosphere reserves in India are located at Nanda Devi,
Manas, Dehang Debang, Gulf of Mannar, Nilgiri, Sunderbans, Pachmarhi, Great
Nicobar, Khanghendzonga etc.



Community Reserves can be declared by the State Government in any private or
community land, not comprised within a National Park, Sanctuary or a Conservation
Reserve, where an individual or a community has volunteered to conserve wildlife
and its habitat. Community Reserves are declared for the purpose of protecting fauna,
flora and traditional or cultural conservation values and practices. As in the case of a
Conservation Reserve, the rights of people living inside a Community Reserve are not
affected.



Ex-situ (off-site)



Botanical Gardens and Zoos: to complement in-situ conservation, ex-situ
conservation is being undertaken through setting up botanical gardens, zoos,
medicinal plants parks etc by various agencies The Indian Botanical Garden in
Howrah (West Bengal) is over 200 years old. Other important botanical gardens are in
Ooty, Bangalore and Lucknow. The most recent one is The Botanical Garden of
Indian Republic established at NOIDA, near Delhi in April, 2002.



Gene Banks: ex-situ collection and preservation of genetic resources is done through
gene banks and seed banks. The National Bureau of Plant Genetic Resources
(NBPGR), New Delhi preserves seeds of wild relatives of crop plants as well as
cultivated varieties the National Bureau of Animal Genetic Resources at Karnal,
Haryana maintains the genetic material for domesticated animals, and the National
Bureau of Fish Genetic Resources, Lucknow for fishes.
Cryopreservation: (“freeze preservation”) is particularly useful for conserving
vegetative propagated crops. Cryopreservation is the storage of material at ultra low
temperature of liquid nitrogen (-1960C) and essentially involves suspension of all
metabolic processes and activities. Cryopreservation has been successfully applied to
meristems, zygotic and somatic embryos, pollen, protoplasts cells and suspension
cultures of a number of plant species.

1.5 Biodiversity Conservation Council of India (BiCCI)
Biodiversity Conservation Council of India is a non-profitable public charitable trust formed
with an intention to conserve and manage the biodiversity of India. One of its primary
objectives is to document all traditional farming, pastoralist systems and livestock practices
and create bio-cultural protocols for communities and ecosystems on the lines of established
practices. The objectives of BiCCI include documenting the indigenous bio-diversity of flora
and fauna, raising awareness on the bio-diversity wealth and its importance in ecological
balance. BiCCI aims to protect and promote traditional knowledge being practiced in
farming, medicine, livestock keeping, food etc., impart training in the same, protect our
ecosystem from invasion of non-native species of plants or animals and to work on
eradication of the invasive alien species. BiCCI endeavours to support in-situ conservation,
ex-situ and crypto preservation of native livestock, promote research in the indispensability
of native livestock/plants in farming, food security of the country, economical freedom of
rural households, and empowerment of women through sustainable means.

Process of Biodiversity Conservation
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1.1 Biodiversity
Biodiversity or biological diversity refers to the variety of life on earth. In other words,
biodiversity simply means variety of living species of organisms of both plant and animals
communities in an ecosystem having certain specific environmental conditions and larger
spatial scale such as tropical rainforest ecosystem, savannah ecosystem, temperate grassland
ecosystem etc.Biodiversity is the variability among living organisms from all sources,
including terrestrial, marine, and other aquatic ecosystems and the ecological complexes of
which they are part; this includes diversity within species, between species, and of
ecosystems.Biodiversity forms the foundation of the vast array of ecosystem services that
critically contribute to human well-being. The term biodiversity was first coined by Walter G.
Rosen in the year 1986. The term biodiversity encompasses three categories: ‘genetic
diversity’, ‘species diversity’ and ‘ecosystem diversity’. Genetic diversity describes the
variation of genes within a species, species diversity describes the variety of species with in a
region and ecosystem diversity refers to the number and distribution of ecosystem.

1.2 Biodiversity Hotspots
A biodiversity hotspot is a biogeographic region that is both a significant reservoir of
biodiversity and is threatened with destruction. The term ‘biodiversity hotspots’ was first
coined and used by Norman Myers, a British Ecologist, in the year 1988. He defined
biodiversity hotspot as those areas which have rich biological communities including plants,
animals and microorganisms wherein endemic species predominate. The biodiversity
hotspots also illustrate the uneven distribution of biodiversity on the earth. According to
Myers to qualify as a hotspot an area must contain 0.5 per cent of or 1500 of the world’s
300000 plant species and should have lost 70 per cent or more of its primary vegetation.
Myers suggested that global conservation efforts should be concentrated in areas where there
were high numbers of endemic species and the threat to those species was high. The
reasoning behind this approach is that the most cost effective way of reducing species
extinctions is to focus resources on saving centers of threatened endemic species.The main
purpose of describing hotspots is to emphasize spatial variation in the value of biodiversity.
As the locations of biodiversity hotspots describe areas of relatively high value, they are often
used to guide conservation policy and planning. Conservation International adopted Myers’
hotspots as its institutional blueprint in 1989, and in 1999, the organization undertook an
extensive global review which introduced quantitative thresholds for the designation of
biodiversity hotspots. A reworking of the hotspots analysis in 2004 resulted in the system in
place today. Currently, 34 biodiversity hotspots have been identified, most of which occur in
tropical forests. They represent just 2.3% of Earth’s land surface (They once covered 15.7 per
cent of the Earth’s land surface), but between them they contain around 50% of the world’s
endemic plant species and 42% of all terrestrial vertebrates. Overall, Hotspots have lost
around 86% of their original habitat and additionally are considered to be significantly
threatened by extinctions induced by climate change.
1.3 Biodiversity Hotspots in the World
In the contemporary times 34 biodiversity hotspots areas have been identified in the world
(Fig.2). It may be mentioned that the endemic species are those species of plants and animals
including micro-organisms which are found in a specific areas.


North and Central America: California Floristic Province; Madrean pine-oak
woodlands; Mesoamerica



The Caribbean: Caribbean Islands



South America: Atlantic Forest; Cerrado; Chilean Winter Rainfall-Valdivian Forests,
Tumbes-Chocó-Magdalena; Tropical Andes



Europe: Mediterranean Basin



Africa: Cape Floristic Region; Coastal Forests of Eastern Africa; Eastern
Afromontane; Guinean Forests of West Africa; Horn of Africa; Madagascar and the
Indian Ocean Islands; Maputaland-Pondoland-Albany; Succulent Karoo



Central Asia: Mountains of Central Asia



South Asia:Himalaya (Nepal) ; Indo-Burma (India and Myanmar); Western Ghats
and Sri Lank (India & Sri Lanka)



South East Asia and Asia-Pacific: East Melanesian Islands; New Caledonia; New
Zealand; Philippines; Polynesia-Micronesia; Southwest Australia; Sundaland;
Wallacea



East Asia: Japan; Mountains of Southwest China



West Asia: Caucasus; Irano-Anatolian

Source: UNEP/Global Environment Outlook
Total Described Species - 1750000
Possible total of all species (including unknown species) - 14000000
Fig. 1

1.4 Biodiversity Hotspots in India
India shares its territories into three biodiversity hotspots viz. Eastern Himalaya, Western
Ghats and Indo-Burma (Fig. 3). There are four Hotspots regions in India namely Himalaya,
Indo-Burma, Sundalands and Western Ghats and Sri Lanka. Out of them, Himalaya and
Western Ghats are mostly located within India’s territory. In the Indo-Burma Biodiversity
hotspot, India shares only a small part in north East India.


The Indo-Burma: Indo- Burma biodiversity hotspot includes parts of northeastern
India, Bangladesh, Malaysia, Myanmar, Thailand, Vietnam, Laos, Cambodia and
southern China.Encompassing more than 2 million km² of tropical Asia, Indo-Burma
is still revealing its biological treasures. This hotspot also holds remarkable endemism
in freshwater turtle species, most of which are threatened with extinction, due to overharvesting and extensive habitat loss. Bird life in Indo-Burma is also incredibly
diverse, holding almost 1,300 different bird species, including the threatened whiteeared night-heron, the grey-crowned crocias, and the orange-necked partridge. The
Indo-Burma hotspot encompasses 2,373,000 km² of tropical Asia east of the GangesBrahmaputra lowlands. Formerly including the Himalaya chain and the associated
foothills in Nepal, Bhutan and India, the Indo-Burma hotspot has now been more
narrowly redefined as the Indo-Chinese sub-region. The hotspot contains the Lower
Mekong Catchment. It begins in eastern Bangladesh and then extends across northeastern India, south of the Brahmaputra River, to encompass nearly all of Myanmar,
part of southern and western Yunnan Province in China, all of the Lao People’s
Democratic Republic, Cambodia and Vietnam, the vast majority of Thailand and a
small part of Peninsular Malaysia.A wide diversity of ecosystems is represented in
this hotspot, including mixed wet evergreen, dryevergreen, deciduous, and montane
forests. There are also patches of shrub lands and woodlandson karst limestone
outcrops and, in some coastal areas, scattered heath forests. In addition, a widevariety
of distinctive and localized vegetation formations occur in Indo-Burma, including
lowlandfloodplain swamps, mangroves, and seasonally inundated grasslands. A
conservative estimate of total plant diversity in the hotspot reveals about 13,500
vascular plant species, of which about 7,000 (52%) are endemic. Among the flora of
the Indo-Burma Hotspot are a wide array of orchid and ginger species (there are more
than 1,000 orchid species in Thailand alone) and many tropical hardwood trees,
including commercially valuable dipterocarp species and teak

Fig. 3



Himalaya: Himalaya includes the entire Himalayan region and that falling in
Pakistan, Tibet, Nepal, Bhutan, China and Myanmar. The Himalaya Hotspot is home
to the world's highest mountains, including Mt. Everest. The mountains rise abruptly,
resulting in a diversity of ecosystems that range from alluvial grasslands and
subtropical broadleaf forests to alpine meadows above the tree line. This immense
mountain range, which covers nearly 750,000 km², has been divided into two regions:
the Eastern Himalaya, which covers parts of Nepal, Bhutan, the northeast Indian
states of West Bengal, Sikkim, Assam, and Arunachal Pradesh, southeast Tibet

(Autonomous Region of China), and northern Myanmar; and the Western Himalaya,
covering the Kumaon-Garhwal, northwest Kashmir, and northern Pakistan. Of the
estimated 10,000 species of plants in the Himalaya hotspot, about 3,160 are endemic,
as are 71 genera. The region is characterized by the presence of colored
rhododendrons, bamboos and variety of orchid species. This region is characterized
by endangered species such as Bharal, Ibex, Markhor, Takin and others are Hungul
and Musk Dear.


Sundalands: Sundalands includesNicobar group of islands and Indonesia, Malaysia,
Singapore, Brunei and Philippines.The Sundaland hotspot covers the western half of
the Indo-Malayan archipelago, an arc of some 17,000 equatorial islands, and is
dominated by two of the largest islands in the world: Borneo (725,000 km²) and
Sumatra (427,300 km²). Politically, Sundaland covers a small portion of southern
Thailand (provinces of Pattani, Yala, and Narathiwat); nearly all of Malaysia (nearly
all of Peninsular Malaysia and the East Malaysian states of Sarawak and Sabah in
northern Borneo); Singapore at the tip of the Malay Peninsula; all of Brunei
Darussalam; and all of the western half of the mega diversity country of Indonesia,
including Kalimantan (the Indonesian portion of Borneo, Sumatra, Java, and Bali).
The Nicobar Islands (a part of Andaman and Nicobar group of archipelago), which are
under Indian jurisdiction, are also included. Sundaland is one of the biologically
richest hotspots on Earth, holding about 25,000 species of vascular plants, 15,000 (60
per cent) of which are found nowhere else.



Western Ghats and Sri Lanka: Western Ghats and Sri Lankaincludes entire Western
Ghats and Sri Lanka.Faced with tremendous population pressure, the forests of the
Western Ghats and Sri Lanka have been dramatically impacted by the demands for
timber and agricultural land. Remaining forests of the Western Ghats are heavily
fragmented; in Sri Lanka, only 1.5% of the original forest remains. The entire extent
of hotspot was originally about 1,82,500 square kms, but due to tremendous
population pressure, now only 12,445 square Km or 6.8 per cent is in pristine
condition. Population levels are also applying increased stress on the fringes of
protected areas where many farms, loggers, and poachers use the resources illegally.
Due in part to the varying effect of the yearly monsoons and the high mountain
regions, this hotspot is home to a rich endemic assemblage of plants, reptiles, and

amphibians. Sri Lanka alone may be home to as many as 140 endemic species of
amphibians. The region also houses important populations of Asian Elephants, Indian
Tigers, and the Endangered Lion-tailed Macaque. Freshwater fish endemism is
extremely high as well, with over 140 native species. There are a minimum of 6,000
vascular plant species in the Western Ghats and Sri Lanka hotspot, of which more
than 3,000 (52 per cent) are endemic. There are also more than 80 endemic plant
genera, many of which have only one species. Extremely high population pressure in
both countries of this hotspot has seriously stressed the region's biodiversity. There
are more than one billion people in India and almost 20 million in Sri Lanka. Nearly
50 million people occur in the hotspot overall, at a density of 260 people/km² (one of
the highest in hotspots). It is likely that no more than about 25 per cent of the extent of
original native vegetation remains in relatively
1.5 Biodiversity Hope Spot
A hope spot is an area of ocean that is under special protection because of its wildlife and
significant under water habitat.Since they are places where human activities and impacts
will be minimized, the unique and vital ecosystems within the Hope Spots will have a
chance to recover and to flourish. Work on some Hope Spots has already commenced,
with advanced management plans being put in place, while others are still in the early
stages. Each Hope Spot has been carefully chosen for its geographical uniqueness, its
diversity of marine life, and/or its exceptional habitat. Full protection of these vital areas
of the ocean must become a global priority.
1.6 Hope Spots in the World
The first question which comes into the mind is that when the ocean is so vast they why
the identification of hope spots becomes necessary for the conservation and management
of ocean and marine life. The answer lies in the fact that, until recently, we humans also
viewed the ocean’s natural resources as limitless. In the 20th century, artisan fishing gave
way to factory trawlers that pull up thousands of pounds of marine life at a time. It was
not until recent decades that the effects of industrial fishing became obvious. The United
Nations estimates that 60 percent of the world’s major marine ecosystems have been
degraded or are being used unsustainably. Take Pacific blue fin tuna, for example, whose
populations have crashed over 97 percent from historic norms. This is one side of the
story that we are taking out more than enough from our oceans for satisfying our needs
and wants. The other side of the story is that, beyond taking too much out, we are also

putting too much into the ocean. Did you know that ships on the high seas routinely dump
trash and sewage into the ocean? Or that plastic pollution has permeated the entire ocean
forming massive gyres, with plastic pollution being found even in the once pristine Arctic
Sea. Beyond trash, man-made carbon dioxide is also dissolving into the ocean, making it
more acidic, while rising global temperatures have caused widespread coral bleaching.
For example, did you know the U.S. lost half of its coral reefs in the Caribbean in one
year due to a massive bleaching event?
The ocean as a system, our life support system, is in trouble and whatever we can do,
whether it’s in our community, state or country, region, or in the high seas, we should
really respect what the ocean gives us,” says Sylvia Earle. “Not what we can take out of
the ocean in terms of pounds of fish, minerals, oil or gas or the fact that we can use the
ocean as a dumpsite. What we extract from the ocean that’s most meaningful is our
existence. Our job should be to return this favour and keep the ocean alive.” Sylvia Earle
is an oceanographer and was born in 1935 and is also known by the term ‘her deepness’
has lead more than 50 expeditions around the world with more than 6000 hours under
water. As an explorer-in-residence at the National Geographic Society, she is an advocate
for underwater creatures and their ocean habitat. In recent years, Sylvia Earle has worked
to create a network of marine protected areas throughout the world. From her immense
effort it can be inferred that the beautiful thing about the ocean is that humans don’t have
to do anything to bring it back to health. All we need to do is stop taking so much out and
putting so much into it. We can accomplish this by establishing marine protected areas
(MPAs), places where resource extraction, whether of fish or deep-sea oil and gas, isn’t
allowed. Science shows that marine life bounces back when we take the pressure off
marine ecosystems and give the fish, sharks, coral and phytoplankton some breathing
room to regenerate and thrive. During the 3rd International Marine Protected Areas
Congress (IMPAC 3), the Mission Blue and IUCN have launched 31 new Mission Blue
Hope Spots Marine Protected Areas across the globe to massively scale up the level of
marine protection that experts consider necessary for a sustainable future. A Hope Spot is
an area of ocean that merits special protection because of its wildlife and significant
underwater habitats. Each Hope Spot can give the ocean a breathing space from human
activities so that it may recover and flourish. Dr. Earle named these areas Hope Spots
because they represent a real hope to restore the health of our imperiled ocean. The 31
new announcements come in addition to the 19 Hope Spots that Mission Blue has worked
to protect over the last four years. We are fortunate to live in ‘a sweet spot in time.’ Now

we know what is happening to our fragile blue planet and its ocean, and we also know
what steps are needed to change the course we are on. With this message of hope,
Mission Blue and IUCN are mobilizing a growing international community of
stakeholders to take the urgent action needed to reverse the ocean’s current state of peril
while we are still in this special sweet spot in time. The geographical location of hope
spots are given in Fig. 4.
1.7 Hope Spots in India
Andaman and Nicobar Islands and Lakshadweep islands have recently been named as the
new "hope spots" by the International Union for Conservation of Nature (IUCN) and
Mission Blue, an organization involved in the study of oceans. The two groups of islands,
considered extremely rich in marine biodiversity, are the first places in India to have been
added in the list of 50 global 'hope spots'. Earlier, 13 hope spots had been identified all
around the world. The additional list of 31 new hope spots was released by IUCN and
Mission Blue on October 23, 2013. Mission Blue is an initiative of the Sylvia Earle
Alliance to ignite public support for the protection of Hope Spots through the creation of
a global network of marine protected areas to safeguard 20 per cent of the ocean by
2020.The Andaman and Nicobar have 556 islets with unique flora and fauna.
The Andaman and Nicobar islands are home to some of the richest varieties of flora and
fauna, with 86 per cent of the islands covered in primary tropical rain-forests. Of the 2000
plus species of plants that grow on the islands, at least 1,300 are exclusive and not found
in mainland India. There are around 270 species and sub-species of birds in these two
islands of which around 106 have been declared endemic. The Andaman Woodpigeon,
Andaman Padauk and Dugong have been declared the state bird, the state tree and state
animal respectively. There are about 96 wildlife sanctuaries, nine national parks and one
biosphere reserve in the islands. Andaman and Nicobar islands have been declared a hope
spot as it has some of world’s unique of birds and plants. In the case of Lakshadweep, the
coral reefs are quite sensitive to the ocean environment and that needs protection. These
are some of the reasons behind declaring these areas as areas of hope spots by IUCN.
Lakshadweep is home to some of the unique plant and animal species that add to the
beauty of this archipelago. However, the few studies done in these waters indicate that
these systems are perhaps the richest marine environments in the country. The mangrove
forests of the Andaman’s are among the most extensive in India, and perhaps the least
disturbed. The extensive sea grass meadows in the north are home to the highly

endangered dugong, and may represent the most feasible place for its conservation in the
subcontinent.
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