CHAPTER 13

| L

BIODIVERSITY AND
CONSERVATION

191 Biocliversay

13,2 Blodiersiyy Consernation

li an allen from a distant galaxy were Lo visil our planel
Earth. the first thng that would amaze and baffe him
would most probably be the enormous diversity of life
that he would encounter. Even for humans, therich vanety
af living organtsms wilth which they share this plenel never
peases to astonish and fscinate us. The common man
would find it hard to belteve that there are more than
20,000 species ol ants, 3,00.000 species of bectles, 28,000
spectes ol Oshes and nearly 20,000 spectes of orchids.
Ecologists and evolutionary biologists have been tying
i understand the signtlteance of such diversity by asking
important questions— Why are there so many spectes?
Dl such greal diversiiy exist throwghout earth’s histong?
Houp did this diversification come aboul? How and why
s this diversily imporiand fo the blosphere? Would it
Jumction amy differentiy (f the diversily was musch less?
How do humans benefil_fram the diversity of lije?

13.1 BioDIvERSITY

In our bigsphere Innmense divessity (or heleosenelly)
exists nol only at the spectes level but ar all levels of
biological orgamisalion ranging from macromolecules
within oells to biomes. Biodiversity is the term popularised
by the spcloblologist Edward Wilson Lo desciibe the
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combined diversity at all the levels of biclogical organisation.
The mosi imporiant of Lhemy are—

ity Genetic diversity: A single species mighl show hioh diversity al
Lhe genietie level over s distributional range, The genetic variiblion
shown by the medicinal plant Rawoffia vomiforic growing in
different Himalayan ranges might be in tetms of the potency and
cenceniration of lhe actve chemical (reserpine] that the plani
privduces. Indla bas mone than 50,000 genclically dilferent sirains
of e, and 1,000 varteties of mango.
1) Species diversity: The diversity al e spectes level, [or example,
the Western Ghats have a grealer amphibian spectes diversity than
the Eastern Ghais,

ittt} Ecological diversity: At the ecosystem level. Indis; for instance,
with (s deserts, rain foresis, mangroves, coral reels, wellands,
csluaries, anilalpine meadows lias a grealer ecosysiem diversily
than a Scandinavian couniry lke Norway.

It has aken milhons of years of svolutlon. o accumulaie this rich
diversity tn nature, but we could lose all that wealth in less than two
centures if the present rates of species losses conttmie. Btodiversity and
It conservaiion are now vilal envirommental tsses of inlerriational concern
as more and more people around the world begin Lo realise the eritieal
tmportance of biodiversity for oursarvival amd well- betng on tids planet.

13.1.1 How Many Specles are there on Earth and How Many
in India?

Stnoe there are published records of all the spectes discovered and named,
we know how many species i all have been recorded so far; but 1L 1s not
casy to answer the question of how many species there are on earth,
Aecording Lo the Internattonal Unten for Conservaton of Nature and
Natural Resoupces (IUCN) (2004), the tolal number of plant and antmal
specles desenibed so far ts slightly more than 1.5 million, bul we have no
clear tdea of how many spectes are yel (o be discovered and described.
Esttmates vary widely and many of them are only educaled guesses. For
many laxoenomic groups, specles Invenlorles -are more complele n
lemperale than in I.l‘l:iplrﬂj countries, Constdering thal an overwhelmingly
large propartion of the specles willing to be discovered are m the tropics,
biolngisis make a siatistical comparisonof the temperate-iropical species
richness of an exhausuvely siudied group of Insects and extrapolate this
mln o olther soups of animals and plants o come up wilh a gross
esumate of the total mmmber of spectes on carth. Some extreme esttmales
range from 20 (o 50 millton, but a more conservative and sclentifically
sound estimale made by Hobert May places the global species diversiiy
nl abonl 7 mitlton.
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Let us look al some interesting aspects about earth’s hodiversity based
on the currently available species imveniories. More than 70 per cent of
all the species recorded are anlmals, witlle plants [Incloding algae, fungl,
bryophyies, symnosperms and anglosperms) comprise no maors than 22
per cenl of the tolal. Among antmals, Insecls are the most specles-rich
taxonomic group, making up more than 70 per cent of the total. That
means, ol of every 10 anlmals on this planel, 7 are insecis. Again, how
do we explain Uiis enormous diversificatton of Insecis? The number of
Iungt species I thewoild 1s more than the comblied wotal ol the specles
of fishes, amplibians, repliles and mammals. In Figure 13, 1. blodiversity
ts depteled showing spectes number of major laxa.

/_ Invertebrates Yertehmates \

Other andmal groups

\ Alae  Lichens /

Figure 13.1 Representing global biodiversity: proporiionate fumber of
speches of major Luxa of plitts, foveriebrales and vertebsites

It should be noled that these estimates do not give anv Agures for
prokarvoles. Blologisis are nol sure aboul how many prokaryolic species
there might be. The problem 1s that conventional Laxonomic methods are
nol sultahle oridenidyvine microblal species and many speclss are simply
nol culiurabie umder laboralory conditfons. [f we accept biochemical or
molecular critierta [or delineatlng species [or Hhils group. then et diversity
alone might run into milllons.
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Although indts has only 2.4 per cent of the world's land area. Ils share
of the global spectes diversity is an tmpressive 8.1 per cent. Thal s what
tmakes our couniry one of the 12 mega diversity couritries of the wordd.
Nezrly 45,000 spectes of planis and twice as many ol animals have been
recarded from India. How many Uiving spectes are actually there walling
to be discoversd and named? IFwe accept May's global estimstes, only
22 per cent of the (otal species have been recaorded so far, Applying this
propartion o India’s diversity llgures, we esttmate that there are probably
mone than 1 (KL pland species and more Han 3,000,000 aninal species
yel o be discovered and desertbed. Would we over be able Lo complete
the iveritory of e blological wealth of our conniry? Consider the momense
irained manpower (laxonomists) and the time required o complete the
Job. The situallon appears more hopeless when we realise that a large
lraction ol these species faces Lhe threat of becoming extinet even belore
we distover Lthem. Nature's biologieal Ubrary ts hurning even before we
calalogued the (ttles of all the books stocked there.

13.1.2 Patterns of Blodiversity

it} Latitudinal gradients: The diversity of plants and animals 1s
not untform throughout the world bul shows a rather uneven
distributton. For many group of antmals or 'plants; there are
interesiing patterns in diversily, the most well- known being the
latitwdinal gradient in diversity. In general. species diversity
decreases as we move away nom e equaior towards the poles,
With very few exceptions. tropics (latttudinal range of 23.5° N to
2357 5) harbiour more species (han lemperale or polar areas.
Colombla located near the equator has nearty 1,400 spectes ol birds
while New York aL 41° N has 105 species and Greenland al 71° N
orily 56 species. Indta, with much of 1ts land area tn the tropical
latitudes, has more than 1,200 species afbirds, A forest ina tropical
regton lke Equador has up w 10 tmes as many species of vasoular
plants as & forest of equial area in & (emperale regton like e Midwest
of (he USA. The largely (ropical Amazontan ratn forest m South
Americs has the greatest biodiversity on earth- 1 ts home (o more
than 40,000 species of plants. 3.000 of fishes, 1.300 of birds, 427
of mammals, 427 of asnphibians. 378 of repiles and of more than
1.25,000 tnverieliraies. Scienists estimale that in these ram forests
there might be at least two milllon nsecl spectes wailling o be
discoveredand named.
Whai is so spectal about ropics thal mighi accournt for thetr greater
biological diversfiy? Ecologists and evolullonary biologisis have
proposed various hivpotheses:; some important ones are [a) Speciation
s generally a funclion of Ume, unlike lemperale reglons subjected
(o frequent glactations in the past, tropieal Bitades have rematned
refattvely undisturbed for millions of years and thuos, had a long
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Figure 13.2 Showing species aren relationship.
Note that om Jog seale the pehtionship
b Hiiese regardless of the laxonomice group or the
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evolutionarny time for species dversification. (b) Troptcal envimormmenis,
unlike lemperale ones, are less seasonal, relalively more constant
and predictable, Such constanl enwironments promoele niche
specialisation ani lead to a greater species diversity and (¢) There
s more salar energy available in the tropics. which contributes (o
higher productivity: this o torm might contribute indicectly o greater
diversity.

(1t) Species-Area relationships : During his ploneering and extenstve
explorations in the wildemess of South Amencan Jungles, the great
German naturalist and geographer Alexander von Humboldt

observed (Al within a reglon species

richness increased with Inereasing
explored area. but only up to alimit. In
fact. the relation between specles richness
and area far a wide variely of laxa
langlosperm plants, birds, bats,

freshwater fishes) tirms out (o be a

rectangular hvperbola (Mgurel3.2). On

a logarilimic scale. the relationship isa

stralght loe deseribed by the eguation

logS=lngC+ ZlogA
where
5= SpediesTichiness A=Area

Z =slope of the line {regression
ooefficient)
C =Y-mnlerespt
Ecologisls hawve discovered thiat Lhe
valie of £ les In themnge ol 0. ] o022,

region (whelhier 1L s the plants th Britain,
bitreds i Caltfrnita or molluses n New York siate, he slopes of the regresston
line are amazinsly stmilari. But, If you analyse the specles-area
relationships among very large areas like the entire continents, yoo will
Ml thal the slope of the ne o be muct steeper |12 values in (he range
of 0.6 to 1.2). For example, fov frugivarous (rull-eating) birds and
mammealsin the troptca! forests of different conttments, the stope ts foumid
to be 1. 15, What do steeper slopes mean in this context?

13.1.3 The importance of Specles Diversity to the Ecosystem

Dees the mumber of spedies n a comimunity really matier o the funcdiioning
of the ecosystem?This 1s a question for which ecalogists have nol been
able to give a definitive answer, For many decades, ecologists helieved
Lhatl communiies with more species. generally, lend (o be morve stable
than (those with less species. 'Whal exactly s stabllity for a blological
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community? A stable community should not show (oo rach vartation
i productivity from vear Lo vear: 1L must be either resistant or restlient (o
gerasionnl disturbanees nalural or man-mide), and 0 most also bhe
resistant o nvastons by allen speotes. We don'l know how these atidbutes
are linked (o specles richness n 4 commundly, but David Tiiman's.
long-term ecosystem experimenis using ouldoor plots provide some
tentative answers. Tilman found that plots with niore species showed
less year-to-year variatlon in loial Blomass. He also showed Lhal tn his
experiments, tncreased diversity contmbuted to higher productivity,

Although, we may not understand completely how species fichness:
contributes Lo the well-belng ol an ecosysiem. we know etiough to reallse
thal rich biodiversity 15 nol only essential or ecosysiem health bul
Imperative lor the very survival of the human mee an this planet. Al a
time when we are losing spectes-al an alarming pave, one mightl ask—
Dioes it really matier to us tfa few species become exttinet? Would Western
Clials ecosysiems De less [onclional I one of 15 e [og spiecles 1s losl
lorever? How s our quality of Ufe affecied I, say, insiead of 20,000 we
have only 15.000 species of ants on earth?

There are no direct answers to such natve questions bt we can develop
a proper perspecuve through an analogy {the ‘ovet popper hivpothesis’)
used by Stanford ecologist Paul Ehrlich. In an atrplane (ecosysiem) all
parts are jolned lugf:lhér using thousands of rivels (species). If every
Ppassenger travelling tn 1l starts popping a rivel to take home [catsing a
specles (o become extinot). 1L may ool affect Meht safety (proper functiontng
of the ¢cosysicmm) Inttially. bul as mare and more rivels are remuwved, Lthe
plane hecomes dangerously weak over a perod of Ume. Furthermuore,
which rivel 15 remnoved may also be critical. Loss of riveis on the wings:
[kev species that drive major ecosystem functions) 1s obviously a more
seritns lhréal to Mioht safely than |ess of & (W rivels on the seals or
windows instde the plane,

13.1.4 Loss of Blodiversity

While it is doubtful if any new species are being added (throngh spectation)
ikt (he carth's treasury of species, Lhere 15 no douht aboul thelr continuing
losses. The biologteal wealth of our planet has been declining rapidly
and the acmstng finger 15 clearly potnting (o human sctivitles, The
colonisatton of troptcal Pacific Istands by humans Is said to have led to
the extinction ol more than 2,000 species of nathve birds, The [TTCN Red
Lisl (2004) documents the sxtinction of 784 species (inoluding 338
vertehirates, 359 mveriebrates and B7 plants) in the last 500 years. Some
cxamples of recent extinctions inclode the dodo (Mauritius). quagga
(Africa), (hylactne [Aastralid), Steller's Sea Cow [Russia) and hiree
subspectes (Ball, Javan, Casptan) of Uger. The last lwenly vears alone
have witniessed the disappearance of 27 species. Careful analysts of records.
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shows that extincllons across laxa are nol tandom: some groups like
amplilbians appear 1o be more vilnerable 1o extinetion. Adding o the
grim scenario of extinetons 1s the fael that more than 15,500 sjecies
world-wide are facing the threal of extinction. Presenlly, 12 per cenl of
#ll ird spectes, 23 per cent of all mammal species, 32 per cenl of all
amphibian species and 3 L per oenl of all gymnosperm species in the warld
face the threat ol extinelicon.

From a study ol the history of life on éarih (hirough fossil records, we
learn thal large-scale loss of spectes llke the one we are currently
wilnessing have also happencd earlier, even before humans appeared on
the scene. During the long period (> 2 billion yesars) stnee the orlgin and
diversificallon of tfe on éarth (here were five eptsodes of mass extinetion
of spectes. How 1s the "Sixth Extinction’ presently in progress different
from the previous episodes? The difference Is in the 1316s; the ourment
species extinelion rates are estimated (o be 100 to 1,000 times faster
than in the pre-homan tmes and our aclivitles are responsible lor the
[aster rales. Ecologists warn thal if the présenl trends conlinue,
nearly half of all the spectes on earth nitght be wiped but within the next
100 years,

In general, loss of blodiversily 1n a reglon may lead Lo (a) decline n
plant production, (b) lowered resistance to environmental perfturbatlons
sirch as drought and (o) increased vanability in certatn ecosyslem processes
suclh as plant productivity. waler use, and pest and dizsease cyvles.
Causes of blodiversity losses: The acceleraled rales of specles
extinetions that the world 1s ficing now are largely due Lo haman
activilles, There are four major causes [ The Evil Quariel ” s the sobriguel
used lo descrtbe them).

{1} Habitat loss and _fragmentation: This 15 the most tmportant
cause doving animais and plants Lo extinetion. The most draomatic
examples of iabiial loss come from iroplcal min iesis. Onee
covering more than 14 per cenl of the carth’s land surface, these
rain {orests now cover no more than 6 per cenl. They ame belng
destroyved fasi. By the time you finish reading this chapter, 1000
more hectares of raln forest wonld have been last. The Amazon
rain forest (11 15 so hugee thal I ts called the 'lungs of the planet’)
harbouring probably milllons aof species Is being cul and cleared
lor cullivating soya beans or for converston 1o grasslands [or ratsing
bes] caltle. Besides total loss. the degradation of many habllats by
polluiton also threalens the survival of many spectes. When large
habllats are broken up into small fragments due (o various human
activities, mammsls and birds requirine large (errilones and certatn
animais with mlgratory habiis are badly afiected. leading (o
population deciines.

(1) Over-exploitation: Humans have atways depended on naturs for
food and shelter, but when ‘need” turns o ‘greed’, i leads to
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over-exploltation of matnral resources. Many specles extinelions.
i the last 506 years (Stefler's sea cow, passengier plgeon) were due
Lo overexploilation by humians. Presently many marine [sh
populations around the world are over harvesied, endangering the
cantinuerd extstence of some commercially important specles,

it} Alien species invasions: When allen species are tntroduced
unintentionally or deliberately forwhatever purpose, some ol them
Lurn tnvasive, and ciitss desline or extinction of indigenons spechss,
The Nile perch tnbroduced into Lake Viclona tn east Africa led
eventuatly to the extinetion of an ecologically unlgue assemblage of
more than 200 species of cichlid fish in the lake. You must be
[amillar with (he efvironmental damage caused and threal posed
Lo our nalive spectes by Invasive weed species ke carmol grass
(Parthenium, Lantanaand water hyacinth (Eicchorntal, The recent
illegal tntroductton of the Afftcan calfish Clarias gariepinus for
aquaculture purpases 1s posing a threat (o the mdigenous eatfishes
in our rivers,

(tvi Co-extinctions: When a species becomes extinel, the plant and
antmal species assoctated with 1L an obligatory way also become
extinct. When a host fish speotes becomes extinet, iis unigue
assemblage ol parasiies alsb meels the same Ele. Another example
t5 the case of a coevolved plant-pollinator mutualism where
extinction of one tnvanably leads Lo the extinetion of the other.

13.2 BiopiversiTy CONSERVATION

13.2.1 Why Should We Conserve Biodlvarsity?

‘There are many reasons. some abvious and others not so obvious, It all
equally tmportanl. They can be prouped tnto Uiree calegories: narrowly
utilitarian, broadly uiilitanian. and ethical,

The narrowly utilitarian arsuments lor conserving blodiversity are
obwiois: emans dertve countless ditect economlic Benelis rom nature-
food (cereals, pulses. frutis) firewood. fibre. construction material,
Industrial products {(tannins. [ubricants, dyes, resins, perfuimes ) and
products of medicins! mportance. More than 25 per cent of the drugs
aurrently sold in the markel worldwide are dertved an plants and 25,000
species of planis contribute to the traditional medicines nsed by native
peoples arounid theeworld. Nobody knows how many more medicinally
useful planis there are In tropleal rain forests walling to be explored.
With increasing resources pul inlo ‘hloprospecting” (explotng moleculsr,
genetie and spectes-leved diversity for products of economic impartance),
nallons endowed with rich blodiversity can expect 1o reap enomous
benefits.

The broadly utilitarian argument says that blodiversily plays a
majdr role in many ecosysiem services thal nature provides.  The [ast-
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dwindiing Amazen f[erest 1s estimated (o produce, through
photosynithesta, 20 per cenl ol the tolad oxypen i Wie earily's atinosplhiere.
Can we pul an economio value on this service by nature? You can gel
sami idea by fmding out how muach your netghborhood hospltal spends
on a cylinder of oxyeen. Pollinatton (without which planis cannol give
us' [rulls or secds) 15 andllier service, ccosysiems provide ireupgh
pollinators layer - bees, bumblebees, birds and bals, What will be the
vosts of accomplishing pollinatfon without help from naiural
pollinatorsy There are other Intangible beneflts = that we dertve from
nature—he assthelle pleasures of walking ihrough tHiclk woods, watching
spring llowers In (ull blosm or waking up o a bulbul's song in tw
morning. Can we pul a price tag on such things?

The ethical argument for conserving blodiversity relates lowhatl we
owe o milhons of planl, antmal and microbe species willbwhom we share
this planel. Plitiosophically or spiritually. we nesd (o realise thal every
spectes has an Intrinstc value, even if 1t may nol be of curmrent or any
etonomic value o us. We have a morad duty Lo'care for Wieir well-belng
and pass on our blologieal legacy in good order to fulure gencrations,

13.2.2 How do we conserve Blodiversity?

When we conserve and protect the whole ecosystem, 1s blodiverstiy at all
levels 1s protected - we save Lhie entine forest (o save e Uger. This approach
Is called] (i st (on =ile) conserva llom. Howeser, when (here are slinatlons
where an animal or plant s endangered or threatened {organlsms facing
a very lgh risk of exttection m the wild tn the near future) and needs
urgeni measures to save H from extinetion. ex stiu (off site) conservation
15 the destrable approach.

In situ conservation- Faced with the conflict between development and
corservaltlan, many naions (ind it unreabistie and sconamtcally not feastble
o conserve all thelr bological wealth, Invariably, the number of species
walling lo be saved from extinction (ar excesds (lie copsenvation resources
avallable. Una glohal hasts, this problem lias been addresss] by emineni
conservallonisis. They identified for maxtimum prolecilon cerlatn
‘htodiversity hotspots’ regions with very high levels of spectes richness
and high degree of endemism {thal is. species confined to thal region
and not lotmd anywhere else).  [nilially 25 blodiversily holspols were
identificd bul subsequently nine more have been added to the list,
bringing the (otal mumber of biodiversity hotspots: in the world (o 34,
These hotspots are alse regions of accelerated habiiat loss. Three of
these holspots — Weslern Ghats and Sn Lanka, Indo-Burma and
Himalaya — cover our country’™s exeeplionally high blodiversity regtons,
Although all the blodiversity holspols put together cover less than
2 per cent of the earth's land area; the mumber of species they collectively
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harhour s extremely htgh and stricl protection of these holspols conld

reduce the ongoing mass extinctions by almost 30 per cent.

In India, ecologteally unique and blodiversity-rich reglons are legally
prolected as bigsphere reserves, national parks and sanctuaries. Indta
now has 14 blosphere reserves, 90 nattonal parks and 448 wildlife

sanctuares, Indta has also a history of reltgous and cultural tradittens

that emphasised prolection of nature. Inmany cultures. tracts of forest
were sai aside, and sl the tees and wildlife withto were veneraled snd
gtven (olal protection. Such sacred groves are found tn Khas and Jatntia
Hills m Meghsalava, Amavalll Hills of Rajasthan, Western Ghal reglons of
Karnataka and Maharashira and the Sargifa, Chandaand Bastar areas
of Madhya Pradiesh. In Meghalaya, the sacred groves are the last refuges
for a large number of rare and threatened plants.

Ex situ Conservation- [n this approach, (hreatened antmals and plants
are taken oul from thelr natural habltat and placed tn spectal seliing
where they can be protected and given spectal care.  Zoological parks,
botarnical garderss and wildlife safan parks serve Uits purpose, There are
many animals (hal have become extinel in the wild bul continie to be
matntatned tn zoologieal parks. In recent years ex sitn conservation has

adhvanced beyond keeping threatened spectes in enclosures. Now gametes:

of threatened spectes can be preserved in viable and feritle condition for
long perlods using crvopreservallon technlgues, eggs caii be [erlllised i
vitro, and planis can be propagaled using thssue enliure methods, Seeds
of different genetie strins of commerctally tmportant plants can be kept
for lomg periods in seed banks.

Bilodiversity knows nio polittcal boundanes and s conservalion 1s
thesefore a collecttve responsthility of all nations. The historne Convention
on Blologtcal Diversity [‘The Earth Summit’) held tn Rio de Janetro {n
1992, called upon all natons (o take appropriste measures for
conservation of biodiversity and sustatnable utiisation of its benefits. In
a follow-up; the World Summit on Sustatiable Deselopment leld tn 2002
inJohannesbure, South Africa, 190 countries pledged hetr conmitment
lo achleve by 2010, a slgnficant réduction tn the current rate of Blodiversity
luss st global, reglon:] and local levels.

SUMMARY

Since life originoted one carth nenrdy 3.8 billion years ago, there hned
been enormonzs diversificntion of life forms on carth. Blodiversity refers
to the sum total of diversily thit extsis ot all levels afl blological
wrpaniEntinn. O particular importane b6 the diversity al grnetle, species
an ceosystong levels and conservilion ellorls are pimoed ol prolecting
diversity ai all these hinls,

More than 1.5 milllon species have heen reconded in the wordd, bt
there might stilll be nearly 6 million species on carth walling (o by
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diseovered und nunmwd OF this maned species, > 70 per cenl are aninls,
of which 70 por eent are nsccls. The grogp Fungl hos more speeles
thon all tee veriehraie spories combined.  ndin, with obout 45,000
species of plants and (wice ps many species of anfmals; is ope of the 12
mrge ihiversily countries of the workl

Species diversity on earth s ool uniformly distritvited bl shows
interesting paticrns. 1L is generally highest bn the troples aind deercises
towsirsds the poles. Troportionl explarintions for the specles richness of
thiv tropies are: Tropics had more evolitipnary lime; they provide n
relatively constant ervironment and,  they receive more solar energy
which contributes to grealer productivily. Species richness 15 also
fAmction of the area of 8 reglon: the species-aneh refationehip is generlly
i rectangular hyperbolle ~unetion.

£/ s believed thint cimmmnmties wath ngh dversity oo o) e less
varinble, more productive and more resistant (o biological fnvasions.
Earil's fossil llstory tevenls incidenee of mass extimetions o the pest,
bt the present mbes of extinetlon. larsely attribaied (o baman aclivities,
are 100 o 1000 dmes higher, Nearly 700 spoecies Hhave becomie oxtinel
in recen) times. and more thane 15,500 species (of which> 650 are from
Indin) currently face the threat of extinebion, The causes of high
extinction malis al present Inclode kabitd (pariicalicly frests) hesas
and frikgmentation, aver-exploitation. blologital invasions and
co - extind jons,

Earth's rich biodiversity = vilil for the very survival of mankind.
The reasons for mumn'lnghlnd:hmii}' B, nmmﬂy utilitarian broadiy
utilitartan and cthical. Resides the direct benedlts (fopd. fibre. firewoodd,
pharmaceuticals, ete). there are many indireet benefits woe recetve
thraugh - evosystem Serviees such as pollinotion, pedt contral, climale
modernfion fnd flood confrol/We'nlso luive n moml responsibillity (o
tnhe good cane of earth's odiversity ond pass it os o good order to our
next genoration.

Bindiversity conservation may be fn sitr as well as ex sl n o site
cunservation, the endongored specis are prolocted @ thelr naturs)
HiBIELL 50 Lhiel the ontire coosystem 8 protecied. Recootly, 34
‘blodiversiiy. hotspots’ oo the world hove beon proposed for intensive
conservation efforts. O these, three (Westorn Ghats-5ri Lanka,
Himmaliys sniel Inde-Burma) cover Indii's vich biodiversity mglons. Chr
eountry’s (nosity conservation ellorts ane reflecied o s 14 biospliere
reserves, 80 nutional packs, > 450 wildlife sanetunriies and |many sseped
proves: Ex =ity conservation mothodsinclude prolective mointonntice
ol threntenod: spocies i gosogicnl parks aod hotanieal goodens, in, viiro
fertilisation, {i4sue eulture propagation and cryapreservillion of
pameles,

EXERCISES

1o Nome the \hree important componcmts of hiodiversity

2. Hiw do ecolipisis eslbrinte e toinl rvumber of 'species preseril i U

world?
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4. Giwve three hypothosss for explaining why tropics show grestest lowels
af sprcies richness

4. Wihinl t5 U signifleunce of Lthe slope of regression In o specics — aren
relationship?

. Whal ame the mojor canses of speoics losses in o geogmphical reg@ion?

&.  How is bindiversily imporiant for ccosystem nctiomng?

7. Whasl are sacred grovies? Whal s thclr ole in consorvation?

H, Among (he evosyaten sorvices are conlrol of floods gl ol eresdon
How ks this sehieved by the Diotic components of the. sonsyzslom?

9, The species diversity of plonts (22 per cond) 5 much less than that of
arimnls {72 per eomt), Whnt edndd be the explonntions (o how animnls
pihileved preater diversiication?

10, Can you Uink of & situation where we delibiersstely want (o make #
species extinet?  How would you Justify %
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