macaque has hair around the face. Bird life in
India is both rich and colourful. Tiger is the
national  animal, peacock ' is national bird,
Pheasants, geese, ducks, mynahs, parakeets,

pigeons, cranes, hormbills and sunbirds are found
in forests and wetlands.

What is Biodiversity

The term biodiversity was coined by Walter

_G. Rosen in _1985. It has been defined variously
such as “the richness in variety and vanability of
species of all living organisms in a given region
(habitat)”. A concise defimtion of biodiversity is
“the totality of genes, species, and ecosystems in
a region (IUCN, UNEP, 1992).

According to the US. Office of Technology
Assessment (1987), biological diversity i1s “the
variety and variability among living organisms and
the ecological complexes in which they occur”.

R*\

As shown in Figure 18.3, this conce
subdivided at three levels as follows

1. Genetic diversity
At finer levels of

includes the genetic variation within spe
among geographically separated popula
among individuals within single populs

”f‘l:fillllhiﬂll.ln_ big

2. Species diversity
Biodiversity at its most basic level ind
full range of species on curt T
microorganisms such as viruses, baclg
protists through the multi-cellular king
plants, animals and fungi

3. Community/Ecosystem diversit
On a wider scale, biodiversity includes jm
in the biological communities in u.h.l_im
live, the ecosystem in which communifies exis
and the interactions among these levelss
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pha diversity
This refers to number of species in a single
_community, This diversity comes closest 1o the
popular concept of species richness and can be
used to compare the number of species in different

ecosystem types.

/ﬁ*m diversity

This refers 1o the degree to which species

composition _changes. _glong _an_enyironmental’

gnﬁlicnt,__ Beta diversity is high for example, if
“MiE _speciescomposition_of _moss _communities
changes at_successively higher elevations on_a
mountain_ slope, but is low if the same species

7“13; the whole mountain side.
Samma diversity

This apphies to larger geographical scales and
defined as “the rate at which additional species
are  encountered as  geographical replacements
within a habitat type in different locahties. Thus
gamma_diversity is_a_species tumover rate with
distance between sites of similar_habitat or with
expanding geographic_arcas .

slobal Biodiversity

Approximate numbers of species (plants, ammals,
microorganisms) which have been identified and
described from all over the world (Gibbs, W.
2001 are as follows

Major taxonomic Mumber of
group identified species
Higher plants 270,000
Alpae 40,000
Fungi 72,000
Bactena 4.000
{including cyanobacteria)
Viruses 1,550
Mammals 4,650
Birds 9,700
Repules 7.150
Fish 26,950
Amphibians 4,780
m l,ﬂ”.m
43,000

/" Crosaceans

The known und  described MR ey f

1

organisms 0N the earth is between |
million which in fewer than 15% of g, .
!

pumber. The predicted number of oy
varies from 5 to 30 million (CGasien |,

averaging at 14 million. About 61% of 1, i;w
species. are insects. 11

e |

il".fr

-

y Biodiversity is !

Rich in Tropics ?

The reasons are as follows : ,

(1) Over geological times the tropics haye had |
more stable climate than the lemperate ey
In tropics, therefore, Jocal species continyg
to live there itself, whereas in temperate they
tend to disperse 1o other areas.

(2) Tropical communities are  older (hy
temperate ones and. therefore, there his bey
more time for them to evolve, This coul
have allowed them greater degree o
specialisaton and local adaptation o ocon

(3) Warm temperatures and hagh humdity in moy
tropical areas provide favourable condition
for many species that are unable 10 surviv
N temperiate areas.

(4) In ropics, there may be greater pressure from
pests, parasites and diseases. This does ndl
allow any single species to dominate and tha
there is opportunity for many species to o
exist. On the contrary in temperate zond
there is reduced pest pressure due to cold
and there is one or a few dominating specis
that exclude many other species.

(5) Among plants, rates of outcrossing appear
be higher in tropics, Higher raes :
outcrossing may lead to higher levels
genetic variability.

(6) Tropical areas receive more solar energy |
the year. Thus tropical communities ar m::
productive or greater resource base that
support a wider range of specics.

Conservation of Biodiversity



Option value

This value of A species is s polential o pro e
4N economic benefit to human society at some
Pomt in the future, The growing biotechnolog)
industry is finding new species to tackle pollution,
and F-i;._thf problems of cancer. AIDS elc

Existence value

This is assigned to protect wildlife, People vilue
chansmatic animals such as lion, panda, birds L_.“-'
in direct way 1o contribute meney (o conservation
organisations. Govermniments also spend money on

conservation,
Bioethics and Conservation

Besides economi argumenis pul to justfy the
protection of biodiversity, there are also strong
bioethical arguments for the same. These ethical
arguments have roots in the value systems of most
religions, philosophies, and cultures and thus can
be easily undersicod by general public. They
appeal o a respect for life, a reverence for the
living world, a sense of intrinsic value in nature,
and a concept of divine creation. Ethical arguments
tor conserving biodiversity appeal to the nobler
instinets of people, and are based on widely held
truths. People will accept these arguments on the
basis of their belief systems. Following are the
key ethical arguments put for conservation of
biodiversity.

Key ethical arguments

Several ethical arguments can be made regardless

of their economic value. The following assertions

based on the intrinsic value of species are
important for conservation of biodiversity,

(1} Each species has a right to exist. Each
species has value for its own sake, an
intrinsic value unrelated to human needs,

(2) Al species are interdependent. The loss of
one  species may  have far reaching
consequences  for  other members of
community,

(3) Humans must live within the same
ecological limitations as other species do,

(4) People must take responsibility for their
actions.

(5) People have a responsibility to future
generations.

Resources should not be wa

()

(7y A respect lor human ]if q

diversity is compatible with P
hiodiversily.

(&) MNature has spiritual and esther:
that transcend economic

(9% Hil,u.il'l.'l.‘f‘-'l!_"- 15 needed 1o
angin o life, and finalh

(10}  Deep ecolagy. There hag |
human life style I-.1|.||.||:_' the ey

As stated |'I'l.- Aldo [.L"!I|:|a]:_| (1945,

g W

is right when it teénds 1o i 't
integrity, stability, and beauty of o i P
community. It is wrons o ’E
otherwise™. Une of the most wejpq.. "%
environmental philosophies is ge.,, M*

“Deep Ecology Living Ay fi -. ”‘
Mattered” by Devall and Sesginns |IJ<E
and Sessions (1987). Deep ecolog,, o
with the premise that all species |1';:'.| . I:
in themselves, and that humans have ”
right to reduce this richness. Since I":'L'm_---[;
human activities are destroying the earth'
biodiversity, existing political, economi- |
technological and l‘[].“u““.-:\._
must be changed. One of (he ,“‘.;\.'
important changes involves enhancing f.‘;;:
life  quality of people, u:nph:];.c,,nﬂ
improvement  in EnvIironmental glality.
aesthetics, culture, and religion, rather thar
higher levels of material consumption. Deep
ecology urges professional biologists,
philosophers, and all concerned people 1o
escape  from their namow, everyda
concerns and to act and live “as if nature
maattered”,

Causes of Extinction

The most serious aspect of the loss of biodiversity
is the extinction of species. Communities can be
degraded and reduced in area, but as long as ¢
onginal species survive, the communities still h&'if
the potential to recover. However, once 4 . o
is eliminated, the unique information contained l;
its DNA and the special contribution of chﬁrﬂ: ¢
that it possesses are unlikely ever to be repeal

again. Once a Eg:lﬂcius goes extingt, 1S bha"':ﬁls
for further evolution are lost. j_fp_ﬂf___,,“"“..-

ideological




necas.

|. Habitat Destruction
The primary cause of the loss of biodiversity 18
not direct human exploitation but the habitat
destruction that inevitably results from the
expansion of human populations and human
activities. The greatest destruction of biological
communities has occurred during the last 150 years
with human population increasing from 1 billion
in 1850, to 2 billion in 1930, to 5.3 billion in

—

1990. and an estimated figure of 6.5 billion by
the year 2000. Habitat loss is the primary threal
to majority of vertebrates currently facing
extinction. In many countries, particularly on
islands and where human population density is
high, most of the original habitat has been
destroyed. More than 50% of the wildlife habitat
has been destroyed in 49 out of 61 Old World
tropical countries (IUCN, UNEP 1986). In tropical
Asia, fully 65% of the wildlife habitat has been
lost, with particularly high rates of destruction in
Bangladesh (94%), Hong Kong (95%), Sri Lanka
(85%), Vietnam (80%), and India (80%).

In many cases, the factors causing habitat
destruction are the large industrial and commercial
activities, associated with a global economy, such

as mmmg, cattle ranching, commercial fishing,




9. Habitat Fragmentation
Habitats that formerly occupied wide areqg im;
now often divided up nto pieces by roads, fields)
owns,  canals, powerlines . etc. H“*‘iht:
s the process where g large

o~

I'r;’.gnmmutiun .
{ habitat is both, reduced iy ared

continuous area o
and divided into WO OF more fragments, Whey

habitat 18 destroyed there 18 often a patchwork of
habitat fragments left behind. These fragments .-m-;::
often isolated from ORE another by a hlghlﬁ
modified or degraded landscape. Habitat fragmenig
differ from the original habitat in two ways, One i
fragments have a greater amount of edge for [|‘|g§; :
area of habitat, and second, the centre of ecach
habitat fragment 18 closer to an edge. Habit
fragmentation may limit the potential of species:
for dispersal and colonisation. It also reduces thel:
foraging ability of animals. Habitat fragmentation]
causes such edge effects as microclimatic changes®®
in light, temperature, wind elc.

3. Habitat Degradation and Pollution

Some activities may not affect the dominant
species in the community, but other species are
greatly affected by such habitat degradation, For
example, physical degradation of forest habitat by
uncontrolled ground fires, might not kill the trees,
but the rich perennial wild plant community and
insect fauna on the forest floor would be greally
affected. Boating and diving in coral reef areas
degrade the fragile species. The mos! subtle for!
of habitat degradation is environmental polllt
the most common causes of which are pesticides
industrial chemicals and wastes, emissions "
factories and automobiles, and sediment deposi®
from eroded. hill sides, Effecs of PO
- ) "'-mﬁan_m_-irpoﬂ"m‘"
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5, Disease

Human aotivities may increase the incidence of

.II'I\l malivie

disease in wild species, The extent of the discase
mereases when animals are conlined o a nature
weerve rather than being able to disperse over a
e arca, Also, animals are more prone to
ifection when they are under stress. Ammals held
in caplivity are also more prone o higher level
of discase.

6. Overexploitation

Inereasing human population has escalated the use
of natural resources. Methods of harvesting have
wen dramatically modified to have maximum
pins; In traditional societies, there existed some
wrols o prevent overexploitation n severul
¥ays, In comtrast to this, in much of the world
May resources are exploited a5 rapidly  as
Pssible, Overexploitation of resources also occurs
A commercial market develops for 3
M}' unexploited or Jocally used species. The
ey example is wade in furs. Overexploitation
Weitens ghout one-third of the endangercd
"ehrates in the world, as well as other wtr;_n:r':l
"OWing  rural erty. increasingly ethe
"'ha_d: of h""ﬁl:;::s Jﬂ the globalisation ol :Ihr
combine 1o exploit specics 1© 11 Pm;"
 Stincion, Eyen if o species is not coPEIC
Minateq itation the popt
E’fﬁ e s 1 . th, speces i asbe 1

4U3
yltin Foor (hom o uliivalion
I
i | MM
VLLEPET L
i | il
j ool
W 1 11
I'h | |"l"l'|
1 ] (| " 'II-
£ i his 1O
Ly | s Wil peopic AT (e
i H1 ters who have amved more
L1 | | clos ikied th land. In
]| the world have had
particularly  a  long  association  with  human
OC1eL since  the Iropmcs have been inee o

glacianon and are pari ularly amenable (0 human
settlement. People have lived in every terrestnal
ccosystem for thousands of years as hunters,
fishermen, gatherers and farmers

A common patlern in many countries of the
developing world is that local farmers are forced
off their land by large landowners and business
interests, often backed vp by the govemment, the
police, and the army. The local farmers often have
no choice Except o move (o remec undes |.:|L'l|"n.‘|..|
arcas and attempt for their livelihood through
shifting cultivation. This commeonly practiced
agnicultural known Swidden
agriculture, slash-and-burn and
jhum cultivation grealy affects forest strociure
and species composition by creaing a mosaic of
forest patches of different ages. In shifting
cultivation, plots of patural tre¢ vegetation are
burnt away and the cleared patches are formed
for two or three seasons, after which their fertility
poes down 10 a pont where adequate crop
&m]u.;u-.m is no longer possible. The wees are
cul down, the fallen material is bumt, and crops
are planted in nutrient-rich ash. After two or three
harvests, the nutrients are washed out of soil by
the rain. The farmer then abandons this patch and
cuts down & new patch of forest trees elsewhere
for crop production.

This system, jhum cultivation in North-
Eastern India is practiced in these areas because
the farmers are unwilling 10 spend the time and

mOney required 10 develop more permanent forms

syatem, alsp  as

agriculinre,
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Mamimals
M is_of the world, two
[pdan hipiversity hotspts (Western {i_hil_lb._...i_!l_d_ .
——— nalayas) extend 10i0 neighbournng
hats into 51 Lanka, and

fagem Himalayas into Myanmar constituting Indo-
(Burma) region. n Eastern Himalayas,
wmerous primitive  angiosperm families as
Hagnoliaceae and Winteraceae with primitive
gera like Magnolia and Betula are found. Asian
Hephants, Indian tigers and lion-tailed macaque
« found in the Western Ghats.
The Himalaya and the Western Ghats arc the
'F_ Indian mountain hiodiversity global
m: These both show rich and unigque
el of tich species endemism.
E richness and unigeness of biodiversity 10
fimlayan hotspot is shown in Table 18.8.

e mymm of the Western Ghats include
[ el cvergiecn forests, the monlane
m:imm‘ﬂl forests. moist deciduous forests elc.
% gfﬂssimd ecosystems are unique of this
#”ﬂu:;;mm of Western Ghats biodiversity
B T 130
e addition 1o these two, there are about 40
¥ Sites in different biogeographic ZOn€S of

India which have high degree of ende 3
genetic diversity These are as follows
(1) Andaman group of islands
3y Nicobar group ol islands
(3) Aguhth}'amuj-.ti Hills
h Ranges (Cardamdi

(4) Anamalal and Hig
Hills)

(5) Palni and Highwa) Mountamns

(6) Nilgiris, Silent Valley - Wyanaad - Kaondag

(7) Shimoga - Kanara

(8) Mahabaleshwar - Khandala Ranges

(9) Konkan - Raigad

Marathwada - Satpura Ranges

(10)

(11) Tirupati - € uddappa - Nallamala Halls
(12) Vizagapatnam — Ganjam — Jevpore Hi
(13) Southern Deccan (Leeward side)

(14) Chotanagar Plateau

(15) Kathiawar - Kutch

(16) Rajasthan - Aravall

(17) Khasia - Jaintia Hills

(18) Patoki - Manipur - Lushai Hills

(19) Assam

(20) Arunachal Pradesh Himalaya

(21) Sikkim Himalaya

(22) Garhwal - Kumaon Himalava



Biodiversity
Conservation Strategies

The establishment of protected areas is o
the strategies used in the managemens
environmental  resources. However,

environmental philosophy, terms, and approac
changing significantly in the past decade
international community involved in oo
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on the

possible mix of Priorities (hay

ﬁ perated by the managemen objectives

g shove, pg:otl:utcd areas have beep £rouped
Mﬂp following Six categories (updated. fyon,
1"”,5 categories dwglﬂp&d by IUCN in 1978):
he Calegory I Strict Nature Reserve/
' Wilderness Aren . Managed
mainly  for  seience or
wilderness protection (includes
WO sub-categories;  Sirict
Nature Reserve - la, and
_ Wilderness Area - ),
5;';15- fegory 1l : National Park - Managed for

g T,
-4 Category IIT :

s 30a <
W.-"

SO e T AT

AL

=] ..':‘.'l g ey
y

ecosystem
recreation
Natural Monument - Managed
mainly for conservation of
specific natural features
Habitat/Species  Management
Area - Managed mainly for
conservation  through man-
agement intervention
Protected Landscape/Seascape
~ Managed mainly for
landscape/seascape

protection  and

v Wildlife Sancluaries
* World Heritage Sites/Sacred Groves/National
Monuments/Cultural Landscapes .~

EX-Situ conservation
This is the conservation outside their habitats,
which includes
o Boanical Gardens/Arboreta/Herbal Gardens
o Seed (Germplasm) Banks
e Pollen Banke/Semen Bank/Ovum Bank
» Biotechnology Use (Tissue culture, Genetic
engineenng eic.)

Protected Areas

Protected areas can be established in many ways.
The two most common mechanisms are,
government action (often at a national level, but
also regionally or locally) and purchases of land
carried out by private conservation organisations.
An increasingly common pattern is that of a
parinership between the government of developing
country in the tropics and intermational
conservation orgamisations, multinational banks.
and governments of developed countries. They
provide funding, training and scientific and
management expertise (o establish protected areas
in developing world. Such collsboration is
accelerating, and the recently created 1.5 billion
US dollar global environment facility, implemented
by the World Bank and U.N. agencies is such an
example.

The ICUN (1985) has developed the following
system of classification for protected areas that
range from minimal to intensive allowed use of
the habitat by man:

strictly protected areas maintained for
e sty coration s cvironmenl
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