
IIIII
Bs3-23

EGOLOGYAND PHYSIOLOGV

BLOCKS:5&6

B R
 A

 O
 U



B R
 A

 O
 U



BLOCK I V
BCOI-OGY

B R
 A

 O
 U



B R
 A

 O
 U



ZOOLOGY

ECOLOGY, PHYSIOLOGY

BLOCKS 5 - 6

BIIrcK V
BTOCK VI

ANDHRA PRAT}BSH OPEN
HYDERABAD

1991

ECOT{)GY

PHYSILOGY

UNTVERSITY

Kffi
\&

B R
 A

 O
 U



Edltor
Prof P. Ramachander Rao

lVrlters
Sri J. Konete Rao I

Dr K. Baktavatsal Rao
Sri P. Kailasapathi
Dr V. Chandrasekharam
Dr S. Vrjaya Lakshmi
Sri G. Manohar Reddy
Dr K. R. Purushotham
Dr M. A. Uday Kumar

Assoclrte Edltor
Dr (Mrs) Girija Ncti

Cover lhrfgn
M. Ramesh
Graphlcs
M. RameSh

Andhra'Pradesh Open University
Hyderabad - 500 ,t82

First Published 1985.

Copyright @ 1985 A.P. Open University
Second Published - L99L.

All rights reservbd. No part of this book may be produced in any form without
permission in writing from the University.

This tex forms part of an Open University Cburse. The complete syllabus fbr the course
appears at the end of this tqc.

Further information on Open University Gourses may be obtained from the Director,
(AcademiQ, A.P. open university, G-3-ils, somajiguda, Hyderabad - s00 492 (A.p.)

Phototypesctting at Shri Gopala Kwlk Grrphlce & Prlntad !r Shrl Gopala Kwik Gnphlct, Hyd.nbd . 16.

B R
 A

 O
 U



PREFACE

Tht! bool dcdt witb thc topie in Cytolory, Gcnctlcq Erolutioa, Zoogcography, Eoology and

Aninal Phpiologr includcd in thc ey[abrrr for thc thrid ycar of tho ?milry ooursc offcred

by thc Andhra Pradcrh Opon Unirrorsig. Thesc topics gcncrdly cover thc nCorcr arca of

thc rubjcct to bc atudicd in thc third ycu of the thrcc yoar dogrcc ooursc in Scicncc (B.Sc).

'Thc ryllabru for thc srkc of convrnicnce is dividcd into scwral Blocl$ cac,h of which comprise

a nunbcr of units. Each Block goncrally covcrs a specific area of the subject. Thc unig are

prcparcd by spodalistl in accordance with thc format so dcsigned as to cnablc tho studcnt

to rcad rnd r6&ntand thcn without mue.h diffiarlty. Each urit bringF with a etatcmcnt of

iB olricdhrcs follovcd by qmopcis and has at its end areignments intedcd to tcst thc gtudcnts

compehcorioo of itr sublcc natter. Technical tcrns with which thc studcnt may not gcacrally

bc fa6ili1r rrc givrn at thc cnd of caei unit under thc hcad nGlossary'.

Thc coursc matcrial of this papcr is divided into Six Blocks. Thc Bloc*s are in turn divided

into thirty six unis. Block-I deals with the important topics in Cytolory. The topics in Genetics

are included under Blocl'II.

Inportant topics likc human syndromes, inborn crrors of metabollism and operon conccpt arc

also includcd tmder this Btoctc

Block - m dcals with thc general topics on qolution like thcoricg ovidenccs, synthctic

thcory ctc. Unit - 19, ewlution of man and horec is gvEo. Principlcs of Zoogcography is,

gircn in Bloc&-IV.

Bloc[ - V deals with Ecologr. Besidcs gencral .h"pt"ts, importaat topics likc pollution and

wild lifc conservation arc includcd undcr EcologL

The fust Block is dcrcted for the topics on Aoinal Physiologr. Specid topics like Nutrition,

Negrotransmitterg Biological rhythms and Inmrmological rcsponses are gircn under the Serenth

Block.

lte University hopes that this material will help thc students to get acquainted with the

topics on Cltolory, Geneticg Erclution, Zoogcography, Ecology and Animal Phpiolory.
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FUNDAIVIEI\TTAL CONCEPTS OF
ECOSYSTEM, roOD CHAINS,
ENERGY ELOW, TROPHIC tEYEtS
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2l,l OBJECTT\{ES

To e:plain.the-le.aninq of ecologr, concepts of eosystem and energl flow within thc ocoeystcm.At the end of this unit you will- be able to e:rplain
o the components of Ecosystems

o enefg5l flow in Ecosystems etc.

21.2 INTRODUCTION

The woid 'ecologt' is derived from the Greek word, oikas meaning house or habitation and'logos' meaning s1udy. Thus literally it means 'at home,. rhe studfoi firlri 
"rgl1i*i ,t"iienviroflment (both physical and biotic components) i."rraij-tnJ inte, sf,eae? ioteraciorsconstitute ecology.

Th-e study of ecology of a an individual is called arrtecologr,xld the sturdy of the goups
belonging to a same species is called Population aotogr.- The aquatic ecblogr includes
Iieshwater, estuarine and rharine:hrrestriat ecolory includl forest, grassland, cropland and
dcsert.

Since man is influenced by environment like other organisms,the study of gencral principles
of ecology provides the background for understanding [e human relation. ni uppryrog cgrtain
ecologicai prnciples, forestry, 4griculture, horticulire, pest contro! aquaorltgrc, otg be
thoroughly developed. Knowledge of ecolory is essential'to the solviag of certain problemslike erosion; disposal of wastes, control oi "l"ri."t "od ""dio""ti""- 

mr"ri p"riJ* 
"renvironment, etc..

21.3 ECOSYSTEM

Fcosystem can be said to be the functional unit in ecologr. It iircIudes
organisms and the nonli'ing environment, each influencing ihe other, and
for the maintenance of life.

the study of tiytng
both are necectarry
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The term, ecosystep, was first coined by A.G.Tansley in 1y35. Karl Mobius considered the

community of oystei reef to be biocoenosts in 1877'

From the trophic (nourishment) point of view ecosystem has two components, namely, an

autotrophic component in which- the light enersr is fxed through photospthesis and a

heterotrophic component in which the rearrangement, utilization and decomposition of complex

.ot".ot"r ooeur. irom the structural point of view the ecosystem.has four basic tmits'

1) Abiotlc substances: They include the inorganic and organic compounds of the environment.

carbon, nitrogen carbondioxide, water, tydrogen and phosphates which are involved in

nutrient cycles form the inorganic compounds. proteins, carbohydrates, lipids, amino acids

form the Lrganic compounds. In addition, temperature, light, humidity and other climatic

factors are also included.

2) Biotic substances: They include the producers, consumers and decomposers.

a.

i) producers: fhese are autotrophs, mostly green plants which manufacture the complex organic

substances (carbohydrates) from simple inorganic substances'

ii) Macreconsumers: These are heterotrophs, mostly animals, which feed on other organisms or

the'organic matsrial. They can be primary consumers (herbivores) that feed on the primary

consumers.

iii) Microconsumer.s: These are heterotrophs, mostlybacteria and fungi, also called saprotrophs

of decomposers. They break down the con.plex composition'

Thus one of the important features of ecosystems. is the interaction of autotrophic and

heterotrophi" *-por,"rrts. The organisms involved in these processes are stratified one above

the other, the autotrophic metab;tsm occuring in the broln belt' this type of separation

i*ar to iossible clasihcation of energy circuiii into i) g:1fuS circuit - direct consumption

of living p-tr ii1 organic detritus circiit-accumlation and decomposition of dead material.

21.3.1 The pond ecosystem

A ponu or a lake constitutes the best example of an ecosystem (Fig 2l'.1)

Fig 21.1 Four basic Units of Ecoqntem A: abiotic substance, B: Producers ' rooted and floating

ptints Br producers Phytoplankton; C: Primary consumer (hcrbivores) bottom fo3ms: Cr Primary

tb*rln"o (herbivores).Zooplankton; CZ Secondary consume6 (Camivores) C: tertiary Consumers

(Secondary carnivores) D: decomposers' bacteria & fungi.
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The abiotic substances of a freshwater pond are \trater, dissolved orygen, carbondioxide,
inorganic salts like phosphates, nitrites, chlorides of sodinr, potassium, calcium, etc., and a
group of organic compounds like amino acids, humic acids, etc.

Lakes and ponds are vertically stratified in relation to the intensity of wavglength, absorption,
pressure, temperature etc. They are as .follows:

1. Littoral zons It is the shailow water region into which the light can penetrate. The upper
layers are oxygen rich ancl warm called epilimnion.

a) Producers: Rooted plants and phytoplankton. Rooted plants with floating leaves: eg,
Waterlilies ( Nymplrca ), Ne lumbo, Trapa, potanwgeton, etc.

Rooted plants with submergei leaves: Mostly pond weeds e.g. Valisrruria, Elodeo arrcl
Myiophyllunt, Ceratophylhntt. Hltdrilla, Cirura, Nitella, Spirogtra, Zygnenm, Oscillatoia. Rivulaia.
etc, [n addition, there are some protozoans like Euglena, verticellq stenter, etc.,

b) consumers: In the peripheral regions, snail, midge larvae are the primary consumers. Dragon
fly, Damsel fly larvae are ths secondary consumers (carnivores). But in the benthic region, a
number of consumers exist. For examplc, Crvfish, lsopod, Clams. Worms, ancl tiee swimrning
fauna (Nekton) constitute the Psranruecitun.larvae cf Culex, Gertis,etc. beetles, rvater snakes.
fish likes sunfish, salamanders, [urtlos, Zooplankton offers a typical example with thc
Cladocerons, water fliesDaphnia, Sintoceplryalous, coppods andosuqcods, totificn etc.,

The floating members (Neuston) of the littoral zone consist of "urface insects like beetles and
water strides.

Decomposers protozoans, nematodes, copepods, etc

2. Limnetic zone

It extends upto 10 meters from water surface. This is also called sublittoral zone. The
communities in this include plankton, nekton, and a few neuston. The term euphotic zone
refers to both littoral and limnetic zones.

a) Producers : Phytoplankton includes the members of Chloroplryceae, Cyartopltyceae : algaelike
dinoflagellat es. Euglena and L'olvox. Usually, they appear as pond blooms in early spring and
in the later part of autumn.

b) Consumers : The primary consumers are copepods, Cladocerans, Rotifers, Cyclops is the
most subundant form. Many crustaceans are plankton feeders and some are predators.
Blooms bf zooplankton appear irnmediately after the phytoplankton. The nekton (iecondary
consumers) are mostly fish.

Profundal Zone

It is characterised by the absence of light and hence they depend on the members of limnetic
and littoral zones for food. In return, the profundal zone proviiles nutrients rvhich are carried
out by currents and swimming animals to other zones, producers and consumers are lacking
in this zone. The saproyhytes or decomposers constitute the communities. Bacteria and fungi
are abundant. The animal consumers are benthic-chionomid larvae, annelids, clams, planktonic
forms-plankton larvae.,'Most of the bacteria act as decomposers, while a few are pathogenic.

Ponds show a clear stratification having an upper production zone and a lower decomposing
or nutrient generating zone. In the upper most layers (the first two matters), photosynthesis
exceeds respiration. In the bottorn' layers of rvater where the light intcnsity is less only
respiration occurs.
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2L.4 ENERGY FLOW IN BCOSYSTEMS

Energ5r may be defined as the capacity to do work. The changes energy in ecosystems involving

transmission and utilisation at different trbphic levels constitute the energy flow circuits.

There are two kinds of energy: potential and kinetic. While the Potential energy is the energy

at rest.. Kinetic energy is due to motion and results in work.

The utilization of energy is described by two laws of Thermodlmamics. The first is called law

of conservation of e4ergf which states that energy is neither created nor destroyed. This

means that energy is simply transformed from one place to another or from one form to

another.

The second law states that spontaneous transformation of energy into potential energy is not

LNVo efficient. For example, when an animal takes in potential energy as food, it gets

converted into heat. At every step, while transferring energy from one organism to another,

a large part of it is reduced to heat.

The transfer of food energy from plants (source) through'repeated eating ancl being eaten is

referred to as food chain. The shorter the food chain, the greater is the energy available.

A simple food chain may have 3 or 4 links:

Aquatic ecosystem:

Carnivore
(Fish)

Carnivore
(Squid)

Carnivore
(Seal)

Terrestrial ecosystem:

Plant -€ Mouse ---rsnake 

-) 

Hawk

These carnivores are linked with several food chains. Thus the food chains are interconrtected

with one another. This interchange of various food chains is called food web.

Basically two types of food chains are in existence:

(1) grazing food chains and (2) detritus food chain.

1) Grazing food chain

It starts from green plants and ends with the carnivore by passing through the herbivore.

This chain is called predator chain. Similarly parasitic chains also exist where small organisms

consume large ones without ki[ing them completely.

2) Detritus food chain

The transfer of energ5l from dead organic matter idto microorganisgls and then into their

predators is termed detritus food chain.

Autotrophs 
-.-|' 

H erbivore {Primary
Green plants Zooplankton I

conePods I
t"Iarv

fertiary

4
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In the detritus food chaiq ener5/ flow occurs continuously rather than as a stepwise flow.
In the grazrp, food chain.energ5r storage is in the tissues otliving beings, but ia aitritus fooa
chain the'energ/ may be stored outside the organisms.

The.se organisos ingest the organic matter and excrete the reminder as simple organic molecules.
1[he waste thus excreted from one organism may be immediately utilised by a second organism
and the process repeated. Sometimes lnstead of the breakdoum of complex substances into
simple ones the original wastes may be converted directly into COz and water. In the majority
of instances the organic Batter is converted to humic acids or humus,

As we pass from ono step to another in the guing food chain, the number and mass of
organisms get limited by the amount of energr available. Since some ener5r is lost as heat
in each uansformatioqthe step becomes progressively smaller. The pro{ucer level forms the
base and the successivc levels make the apex and thus the figtre as$rmes the shape of a
pyranld and this is called the .ecologlcal py,ramtd,.

1he ecological pyramids may tr of 3 types:

1. PJnamld oinumberr

It illustrates the population density, relationships within and among the trophic levels. The
number of animals at the base are more than at higher lerrels and decreases at eac.h trophic
level due to reduced gfowth rate and prcdation.

The pyramid of numbers ignores the biomass and does not indicate the enerry transformed.
e.g., pond or lake ecosystem. The lowest trophic level is irccupied by diatoms, which are
abundant. The second trophic level is occupied by copepods, the third and fourth are
occupied by smaller and larger fish. There is considerable reduction in the number of animals
from the base to the tip of the pyramid.

2, Pyramld of Blomass

Biomass is defrned as the total weight of dry mafter present in the ecos),stem at any given
time. This tlpe of pyramid shows decrease in biomass from lower ts highel trophic levels.
In terrestrial ecos)rstem, the tip aro autotrophs, herbivores, primary, secondary and tertiary
carnivores, etc.,

LAROE
FISH

/ *ru FrsH \

/ copiPoDs \
/ OIATOMS \

A

AT,"-\
/ PRTMARv \

/ cARruvme \

/ HERBT,,RE \

/ AuTorRoPHs \

B

Ytg 21.2 Ecpnomical $namid A ' Thc upright Pyramid of numbers in a pond B - The upright
$ramid of numbcr in crop figld

3. $rramld of energr

In indicates the amount of energl flow at each tropic level in the ecosystem as well as the
role played by different organisms in the transfer of energr. Greater amount of energr is
available a! prodlcer level than at the primary consumer level. So the amount of energ5r
decreases from the base to the apex of the pyramid.
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CheckYour hogress

1. The transfer of energy from dead organic matter into microorganisms and then into their
predators is termed

2. The carnivores are linked with several food chains. Thus the food chdins are interconnected
with one another. The interchange of various food chains is called

21.5 SUMMARY

1. Ecology is the study of organisms and their environment. Ecological principles help in human

advancement. Ecosystem is the basic functional unit in ecology. In the ecoslatem nutriEnts are

cycled through biotic and abiotic components.

2. Abiotic substances include organic and inorganic compounds.

3. Biotic substances include the produ@rs, consumers and decomposers. These are called
trophic levels.

4. Energl within the ecosystem floun 1[16rrgh circuits. The trarrsfer of enerry within the
components of ecoslntem is called food chain.

5. The ecological pyramids represent the relationship of populations within and among the

trophic levels.

2L.6 CHECK YOUR PROGRESS I MODBL AT{SWERS

L. Detritus food cham

2. 'Food Web'.

2L.7 MODEL E)GIVIINATION QUESTIONS

L Answer the following in about 30 lines each:

1. Describe the functional aspect of ecosystem.

2. Define ecosystem and describe the components of pond ecosystem.

3. What is ecolog5r? Eqplain its significance.

4. Describe different kinds of ecological pyramids.

5. What is food chain? Describe different tlpes of food chains.
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UNIT I 22 ECOLOGICAL FACTORS

Contents

22.L Objectives
22.2 Introduction
22.3 Temperature
?2.4 Light
22.5 Water
22.6 Summary
22.7 check Your Progress - Model Answers
22.8 Model Examination Question

22.I OBJECTTVES

This Unit deals with three important abiotic factors - temperature, light and water. At the
end of this unii you will be able to explain:-

O temperature tolerance in animals,

a mechanisms regulating the body temperature,
o effect of temperature on animals and adaptations to overcome cold and heat,
o similarly you will be able to explain in detail, the other two parameters of ecological importance.

22.2 INTRODUCTION

The environment is a complex of several factors. Charles Darwin first described the influence
of abiotic and biotic factors on the organisms.

The abiotic factors can be classified into two classes, namely, physical factors (temperature,
iighq y31s1. wind, etc. and chemical factors (pH, nutrientr, it").

223 TEMPERATURE

It is one of the most important and essential ecological factors. It acts as a limiting factor
for growth and distribution of organisms.

Various species shift between homeothermy and poikilothermy and these are knoum as
heterotherms: e.g., pigmy mouse which aestivates or hibernates according to changes in
temperature. Humming bird become nocturnal in hot weather.

Effect of ternperaturc on animals

1' Metabolism: Most of the metabolic activities in animals are regulated by enzymes which in
turo are influenced by temperature. Increasing in temperature up to certain limit increases
the enryme activity thereby increase the metabolic rate. Most of ihe enrymes show increase
in enzyme activity from 1fc to 4goc and later on show retardation.

An increa'se in temperature by 10"C causcs two to three-fold increase in the rate of a
biological process. This is called ,,Vant Hofps law.,,
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2. Dcielopmenh In general the eggs and larvae of terrestrial species require a higher temperature

than adults.

3. Growth: Adult trouts do not grov untill the water is warmer than 10oC. The lengthof oyster

increase from 1.4 mm to 10.3 mm when the temperature increases from 10o C to ZOo C.

4. Morphologr: a) In warm humid climates many insects, birds and mammals have darker

pigpentation than when living in cool and dry climates. This phenomenon is called'Glober

ruie'. (b) Temperature "- rffr"t the relative size of certain parts of the body. Birds and

nammals living in colder regions attain greater body size than those living in warmer reglolls.

This is called'Bergmann's ntle'.

The extremities like tail, ears and tegs of mammals become shorter in cold climates. This is

called .Allen's rule, e.g Mice reared at 31oC have longer tails than those of the same strain

,"-"a 
"t 

ffC. fenpe-rature is knou,n to influence the number of vertebrate in certain species

of fish, which obay th, ,Jordoo,s rule' e.g., the fsh living in 4'8oc have 56 vertebrae while

the same species living in temperature of 10-11oC possess 54 vertebrae

The relationship between seasonal changes in temperature and the body form may be e:rplained

by a remarkabli phenomenon dled'Cyclomorphosis'.It is best exhibited by certain cladocerans.

e'.g., Daphino. fh* crusta@ans show striking differences in the size of the hel,nets or the

fila pro;ectioos between winter and suomer months (Coker, 193L). In winter the head is

round-in-shape. During spnng a hetmet like projection develops *9 "Tq it's maximum

size in summir. Dgring-autumn it gets rcduced and disappears dtirgether in winter to resume

tle usual shape of a iound head (Fig. 22.1) Such a kind of cyclomorphosT shows a clear

relationship between the temperature and thc morphological changes. Tyvo hypotheses were

put forward to orplain this cyclomorphosiS.

Iirg 2.l C!'clonophcis in Daphnia l. Wintc 2' Spring 3' Summa 4' Auh'mn'

1. Buopncyhyaothesls:Asthetemperatureofwaterrisesduringsummcr, thebuoyancyofwater

becomesreduced: Therefore, to aidthe floatation process in summpr, certain adaptationslike

projections ofthe head oocur.

2. Stablttyhpothesis: Accosdingto this, the helmet actslike a rudder andgives greater stability

to the animal.

Ailaptations to temPeraturc

Anhals become dormant to overdome the effects of temperature'

The torm. ,hibernation, is u$ed to describe the situations in which metabolism is reduced

during winter. Many poikilothers hibernate in cracks and crevices or in mud. In homeotherms,

during hibernation, body temperature, metabolism, respiration, heart beat are redtrced. For

this Jow.activity the animal derives enerS/ from organic reserves like glycogen. Hedgehogs,

8

ffitj;i;E
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bats and rodeu'ts are some of the mammals which undergo hibernation . Hiberation consists

9f low temperature of the body (h1,po-thermia) 
".qorp-i"d by sleep. Hibernatioa is first

induced by cold environment and later regurated by iniernal harmoncs.

Aestivation refers to the reduced activity or dormancy during srrmmer.to avoid excess heat
in summer. It is seen only in some invertebrates and in certain mammals: e.&, Heteropteran
bugs, the snail, Ariophanta. Many insects undergo diapause, a condition a*iog which the
morphological growth and development of animal are suspcnded or retardcd"

In'animals thermal migrations do occur. the journeys under taken by ariinals that enablc them
to escape from extremely hot or cold situations are called 'thermal migrations,. e.g: round
squirrels do not move out of their burrows to avoid the severity of tcmperat*" i winter
or in summer. Frogs turtles and amphibians make short hips into or out of water for cooling
ot warming. Many fshes and aquatic animals leave the shore in summer; others migrate into
deep water during winter to avoid low temperatures. Insects migrate from north t soutt.
Migration is well exhibited by birds. In their cases in addition to temperature, other.'factors
like food, breeding climate, etc., are responsible.

22.4 LIGHT

Light is a form -of radiant energy from sun. The radiant enersr is trapped and utilized by
geen plants through photosynthesis. Unlike temperaturg tight ir- a non-lethal factor and has
a specific direction in its flow.

In addition to visible light, sun emits other radiations of different wave lengths-cosmic rays,
gamma rays, X-rayn, UV rayq infra red, radio waves, electromagnetic waves. Of bulk of solar
radiation, visible light forms only a narrow region of electromagnetic spectrum 1fig. na)

UV

t00

80

10

20
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B

Fig. 22.2 Electromagnetic Spectrum of tight.

About L|Vo of the light reaching water is reflected back and only ?.yVo

water. The longer rays are absorbed by surface water while the shortest

penetrates into the

rays penetrate deep.
Depending on the penetration of light, ooeans are divided into euphirtic mne (upto 50 mgters
depth), disphotic zone (between 80-200 meters) and aphotic zone (below 200 meters). In
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oceans algae are distributed dccording to the depth of light rays; green algae lie in intertidal

zone: brown algae in somervhat deeper layers and red algae in deep oceanic waters of which

they are a characteristic feature.

Effects of light on organisms

Metabolism: The light absorbed by the animal results in ionization of protoplasm and thereby

increases the enzyme activity and the general metabolic rate. Cave animals show a less

metabolic rate than others. The best example of the photochemical reaction is the photosynthetic

process occuring in Plants.

Pigmentation: The pigmentation of skin is associated with light. The pigments seen in

chromatophores are directly controlled by the intensity of light. Certain aquatic animals lose

their colour when removed from light. Cave dwelling amphibians and fishes have little or no

colour but when exposed to light, they tend to develop pigmentation on their bodies'

Animals protect themselves from enemies by pigmentation. This is called protective colouration.

Some reptiles, amphibians, fish, crustaceans, insects are able to change their colour in order

to match their surroundings.

Orientation: Oriented locomotory movements torvards and away from source of light is called
,phototaxis'. The movement of an organism towards the sourc.c of light is said to be photopositive

or positively phototactic. Euglena and Ranats move towards the source of light while platruia,

earthworm, copepods, siphonophores. etc., move away from the source of light i.e., negatively

phototactlc. When only one part of an organism shows mqvement positive to the light sourcc,

it is called Phototropism flagellum in Euglena and polyp of coelenterates move towards light.

The movement of animals at a constant angle towards the source of light is called light

compass reaction or celestial orientation. Such orientation has been observed in fishes, turtles,

lizards. birds. etc.

Photoperiodism: The photoperiod is measured in terms of the length of the day. Regular

cyclical operarion of light (day) and dark (night) are knorvn to influence behavior and

metabolism of animals. These responses of different organisms to the rhythmical occurancLl

of light and dark is called 'photoperiodism'. Similar to diurnal periodicity there exists seasonal,

lunar periodicity, etc. Most of the mammmals are diurnal and only a few like bats and rodents

nocturnal.

The rhythmicities are exogenous and endogenous. Organisms respond to exogenous factors

like light, intensity, humidity, temperature, tides, etc. The endogenous rhythmicities and innate

and little affected by temperature and chemical inhibitors. The Physiological properties of

animals like appetite, sleep, awakeness, etc., are also under the in[luence of diurnal rhythms.

Development and Growth: Light in some cases accelerates the development for example,

Salmon larvae do not develop in the absence of light. In sorne cases absence of light enhances

the development e.g., ,trytilus larvae.

With increase in depth, the size of the eyes increases in organism upto the upper limit of

lightless zone, below which the eyes are smaller; and eyes are completely degenerated in

bottom dwellers. Many fishes have large telescopic eyes, some crustaceans at 800 m depth

are able to see the objects with the adjustment of rods and cones the pigments in the retina

of the eye. In terrestrial nocturnal animals like owls and geckos, there are large protruding

eyes.

Due to the lightlessness animals may become carnivores. They have large mouths, teeth and

elastic stomach and abdominal walls.
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Bioluminiscence

The light of biological origin is called 'bioluminiscence', also popularly called 'phosphorescence,.
, Luminious animals are reported fiom protozoa through chordata. Luminiscence in animals is
the result of a chemical reaction in which a substrate is oxidized giving rise to light.

Light production may be:

intracellular (e.g., Nactituca, Ophiotlrix)
or oCracellular (e.g., Aaercpents, Balutoglossus)
or slmbiotic bacteria (e.g., Loligo, Sepiq Teleost)

Rober Boyle (1677) first noticed the occurence of bioluminiscence in fungi. But Dubios (1837)
e*racted the light producing substance called .luciferinr.

Production of light is duc to a chemical reaction:

Luciferin * Luciferase 

-{ 

Luciferin ,-. Luciferase complex
(Substrate) (En4nne)

This complex in the presence of Oz gives light.

The light produced by animals is said to be cold light, iince no heat is evolved.

In deep sea habitat, it is ihe only source of light. In fireflies it is used to recognise the
opposite sex and to communicate mating signals. It also acts as a lure to attract prey and as
a warning to frighten the predator.

22.5 WATER

lVater is the medium of aquatic environment. Any change in the quality of water in terrestrial
or aquatic ecosystems may have a profound effect on its biotic community. The main sources
of water are rainfall, hu'-nidity, moist, fog etc.,

It is a universal solvent and is the chief component of the living celt. It exists as gas, liquid
or solid.

In pure water the number of H+ and OH+ ions are equal showing neural (7.0)pH. Some
waters have excesses of H+ and are said to be acidic 1o-O.lpU;, wtrite ottreis have excess
of OH- ions and said to be basic (2.1-ta.opH).

The water having the soluble salts of calcium and magnesium such as chlorides, sulphates
and bicarbonates is called 'hardwater'. If these salts are absent, water is said to be soft in
nature. The hardness or softness can be detected with the leather we get with soap. Hardness
of water may be temporary or permanent.

Thc continuous circulation of water between the atmosphere and earth's surface is known as
'hydrologic' cycle. The ocean is the reservoir of water. it gets evaporated by solar radiation.

All organisms have to maintain a certain amount of water in their bodies. The maintenance
of water level between internal environment is called osmoreguration.

Aquatlc envlronment

In the aquatic ecos),stem animats facp the problem of excess water. In fresh water fishes,
osmotic concentration of salts h blood is greater than that of surroundings, i.e., hlpertonic.
In them water enter the body through mouth and gills. In the marine mediu- there is water
loss from the body, since the osmotic concentration in the sea water is nigher than that of
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body fluids, i.e., hypotonic. Depending on the tolerance of salinity, animals are classified as

euryhaline or stenohaline.

Organisms living in pond, on lake develop a variety of methods or adaptations to cope with

the {rying or fouling of water. Some invertebrates like protozoans, sponges, and crustaceans,

develop resistant spores. Daphnia reproduces rapidly before the water gets dried. Some fishes

undergo such physiological changes as would enable them to live in grass or mud: from

example, Protopterus can live in mud, and cocoon in drought. It secretes a substance around

the body which prevents water loss from the body. Amphibians live in burrows and go through

their dormancy phase.

Terrestrial environment

The water problem in terrestrial environment is acute. Animals adapt themselves to various

devices so as to minimise the loss of water. Animals get water by drinking by absorbing.

through skin, from their food, and from the water produced by metabolism. The following

adaptive features may be seen.

1. Impervious skin: Animals living in dry areas (like deserts) have thick impermeable body

covering. Such integument is seen in insects. birds and ma-mals. Ruminants apd rodents do

not have the sweat glatds.Phrytosoma.etfiibits a spiny skin. Desert dwellers show in digging

mechanism. Certain amphibians, and earthworms restrict themielves to swamps, moist, soil or

similar damp places.

2. Internal lungs or tracheal slstem: The mode of respiration has some relations to water. Gills

in crustaceans are provided with a water retaining carapace. It serves as a liquid environment

for the gills. The scales on the fish are impermeable to water or exchange of gases, which are

limited to gills. The internal lungs in snails, spiders, amphibians, reptiles, birds and mammals

and the tracheal system in insects have the capacity to save water.

3. Selective food: Most of the herbivores depends on the food having a large amount of water.

For example, for goat, and the carnivores get the water from the blood of their prey. Insects

feed on those parts of the plants which have a high water content. Most of the animals make

use of the water released through the oxidation of fats, and carbohydrates. The camel in the

desert can live for 1.L days without drinking water as the water obtained from the oxidation of
fat in its hump and the water in special compartments of stomach its water requirement.

4. Dry excretion: Water saving insects, reptiles and birds excrete the dry nitrogenous wastes as

solid uric acid.

5. Suspended animation: Animals with simple organization like rotifers, nematodes,snail,

etc.,retain their vitality in dry environment. Other animals like frogs, etc.,aestivate durrng

draught and are active during the moist season ofXhe year.

Many animals adapt themselves to the burrowing habit in order to avoid water loss. Birds

and mammals migrate when they face the scarcity of water.

Checkyour progness

Animals which can regulate their body temperature are called those

which can not maintain constant body temperature are called

is used to describe the situations in which metabolism is reduced during

L.

2. The term
winter.

L2
heat in summar.

refers to the reduced activity or dormancy during summer to avoid excess
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22,6 SUMMARY

1. Animals are classified as eurythermal or stenothermal on the basis of their tolerance of
changes in temperature. Similarly, animals which can regulate their body temperature are
called homeotherms; those which cannot maintain constant body temperature are called
poikilotherms.

2. Temperature effect on animals may be seen in their behaviour, metabolism, growth,
development, size of the body parts, etc. They undergo aestivation (summer sleep and
hibernation (wiriter sleep)to overcome the effects of unfavourable temperature.

3. The non-availability of light affects the metabolism, pigmentation,growtb, development, and
orientation of the animals. Biological light is called'Bioluminiscence'.

4. The circulation of water between atmosphere and earth's surface is known as 'hydrologic
cycle'.

5. A number of adaptations like dry excretion, suspended animation, impervious skin, selective
food, change in mode of respiration, g/pe of food, etc., are seen in terrestrial animals to
counteract the loss ofwater.

22.7 CHECK YOUR PROGRESS .MODEL AT.{SWERS

L. homeotherms, poikilotherms

2. 'hibernhtion'
Aestivation

22.8 MODEL EXAMINATION QUESTIONS.

I. Attempt the following in about 30 lines each:

L. Discuss the importance of temperature and light as ecological factors in animals.

2. Enumerate the adaptations to temperature seen in animals.

3. Give an account of biological light- its occrurenoe, mechanism of production, and
significance.

4. 'Water is the medium of aquatic environmeat,- Discuss.

5. Discuss homeothermy and pokilothermy.

IL Write notes on the following in about 10 lineseach:

1' Thermal stratification 2. Dormancy 3. Clclomorphosis 4. Allen's rule 5. Jordon's
rule 6. Eurythermy 7. Stenothermy 8. Electromagnetic spectrum 9. Photoperiodism 10.
Bioluminiscence 1"1. Universal solvent 12. Hydrological cycle.
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23.6 Model Examination Questions

23,L OBJECTTVES

This unit deals about the communi8 structure. At the end of this unit you will be able to
e4plain about:

a comnunitycomposition,

a speeiesdiversity

a ecologicalniche

a community stability, stratification etc.,

o the causes of ecological succession, types of succession, climax.

23.2 COMMUI{ITY STRUCTURE

23.2.1 Introduction

Community is a group of different kinds of pbpulations living in a given area or a physical
habitat. Clarke (1%7) defined community as the group of plants and animals inhabiting a
natural area. It was described as 'biocenose'by mobious (1880). The biotic community along
with environment forms the ecosystem.

The components of communities are populations and the population is an assemblage of
individuals belonging to a single species. Accordi'g to Kendeigh (L974), the community may
be distinguished as major or minor. Major communities are l'arge, relatively independent and
self sustaining units. Major communities are called societies which are'dependent on neighboring
ones.
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a)

b,1

A Comrnunity has the following characreristics:

23.2.2 Species diversity and dominance

Even though all organisms in a community are equally important in their function, relatively
few species exert influence by virtue of their number, size, production, etc. Some spacies are
found only in one community - exclusive species - whereas other live in many communities
' ubiquitous species. Of the total number of species in a commmunity very few are abundant
in individuals or biomass. The dominant species there-few in number account for the energy
flow in each trophic group. But it is the large.number of species that determine the species
diversity. [n a forest community trees are dominant. Grasses play a similar but a resticted
role in a prairie community, mussels and barnacres on the rocky sea shore etc.

23.2.3 Community composition

Size: Communities may be large covering thousands of square kilometers: e.g., Oceanic
community. Some may be small like a lake or a desert covering hundreds of square kilometers.
Other may have still smaller communities. A horse shoe crab with a dozen species of molluses
worms and barnacles attached to its shell comprises a microcommunity.

Trophic Structure The trophic structure determines the pattern of movement of energy and
nutrients through the community. The major communities may trophic (feeding) tevets tit<e
those of producers, consumers, transformers and decomposers. Most of thi plants are
consistent in that they synthesize their food material except a few like epiphytes and
insectivorous plants, that consumes are n6t so consistent. They may eat herbivores or
carnivores. Some other animals like frogs show variation. Within the life cycle tadpoles are
herbivorous while adults are carnivorous.

Number and Variety of Species: Each community maintains a perfect balance between
producers and consumers. Each trophic level may be represented by one, few or many species.
deep sea or a desert may have fewspecieswith a small number of individuals but some habitats
having a less number of species and more of individuals in each species can also be seen.

?3.3.4 Ecological niche

The functional role or the specific position of a species within the community is called the
ecological niche. as per Odum, the ecological niche includes not only the space occupied by
an organism but also its role in a community, i.e. how it transforms energy, behavls, and
responds to physical and biotic environment. Thus the habitat of an organism may be compared
to the address of a person and the niche to his profession.

Two aquatic bugs, the notonecta and corixa, may live in one and the same habitat but occupy
different trophic niches. Notonecta is an active predator feeding on other animals, while corixa
feeds on decaying vegetation.

when the niches overlap to a large extent, natural selection operates through competition
and results in the elimination of one species. Generall5 no two species in a coimunity occupy
the same niche. This phenomenon is called 'Gause's principat. In such cases one is always
superior to the other and the other is drivan out of existence thro,rgh competition.

organisms which occupy the same ecological niches in different geographical regions are
known as ecological equivalents. For example, the Antelope of NAmerica is ecologica[y
equivalent to the kangaroo of Australia, since both are gradng herbivores of grasslands. Some
species occupy a broad eeological niche. For example man has been a herbivore, a carnivore
and an omnivore in most of the time.

c)
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?3.2.5 CommunitY stabilitY

Some communities like tropical rain forest and coral reef are stable' Their populations remain

constant over long periods of time. Other communities like Tundra are variable as the

environmental fluctuations operate on them. As per Hairston et al (1968), the stability of a

community is related so the microenvironment and community diversity.

23.2.6 Ecotone and edge effect

The demarcation between two communities is possible when the dominants of adjacent

communiiies show clear differences. Such a junction Tone between two or more communities

is called 'ecotone'. e.g., border between forest and grassland. Ecotones may be narrow or

wide. The ecotone hls species seen in both the overlapping communities and the species

characteristic of its own. The tendency of the ecotone in possessing the species found in

neither or the major communities is called 'edge effect'. For example, the owl depends on

the forest for nesting and on grassland for food (field rodents).

23.2.7 Factor Compensation and ecotype

Organisms may develop certain adaptations to temperature, light, .*ut"l,- 
oxygen' etc' Such

faJor compensation o"r*. at both species and community levels. Species with wide geographical

ranges always develop locally adapted populations called ecotypes which have genetically a

different tolerance range and optima in response to environmental factors (odum, 1971)' Frogs

at one e[reme of distribution undergo rapid development at a low temperature while others

at anolher eKreme of distribution show a much retarded development at a higher temperature'

23.2.8 CommunitY stratification

Stratification refers to the vertical or horizonatal layers of organisms and the result of their

activities upon the environment.

a) vertical stratification: In the grassland community three strata, namel|, srtbterranean, floor

and herbaceous, may be recognised. The subterranean contain roots of plants and provides

permanent residencl to soil bacteria, protozoans, nematodes' worms and the burrowing

animals. The floor stratum contains vegetation, rhizomes of grasses and animals like insects'

reptiles and rodents. The herbaceous stratum is formed of upper parts of grasscs and herbs

and the animals include a variety of insects, birds and ruminants.

In the pond and lake three zirnes are recognised which arc littoral, mimetic and

profundal zones. Vertical movement of plankion affects its distribution. Thus vertical

stratification is a common feature of many biotic communities.

Horizontal stratification: Singing birds divide the community into territories, and each male

of a species establishes and defends an area in which the pair nests and feed. the interaction

among the birds has brought about a distribution which is regular rather than random.

Temporal stratification: Biotic communities show differentiation (stratification) in time also'

Different groups of species occur at different times during the seasonal cycle. Seasonal and

daily differentiation occur in forests. One group of insects are active during the day and

urroih", group at night and a third group during the twilight transition of morning and evening.

The warbler{ fly catcheqs and other insectivorous birds are active during the day; the bats at

night and hawks at dusk.

b,;

c)
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233 ECOLOGICAL SUCCESSION

w!t1a community comos into existence, it shows growth, reproduction, maturity and senescenceand finally death' when it perishes, the area t"il u" occupied by another community. Thisprocess of one community replacing another occurs so long as the stahle community occupiesthe area' The pJocess 
-is 

called 
"*Lgi"ut 

succession or eco-system development. In succession,the entire sequenco of communities irom its inception to tie terminal product is collectivelycalled 'serc' and the individual transitional communities are called rseral stagesl or ,seral
communlties'' when succession starts from a barren area such as bare ,ock oi open waterit is called primary succession. If an advanced successionat stage is destroyed and the recovering
stages reach the climax co--unity it is called secondary- successioi. while the primary

::ff::tT I " l*, term process, rhe secondary ,o..r.rion occurs quickly and proceedsrap(uy' In the succession the first community or organisms to become established are calledpioneer communities,.

233.1 Causes for succession

fhe Suses for ecological succession may be phrrcat and biotic. The erosion or depositionby win4 precipitation, flowing water, waves 
-ett. 

from the ,urr..r factors of succession.Increase in parasites and predators reduce the abundan* 
"fp;;. c;;;r.-;;?"ar."a

due to scarcity food; physical nature of the habitat also changt. After the death 
"f ;#;the material' returned-to the soil changes the pH, moisture coitent, etc. The excretion, deadand decomposed bodies o! living being aeration by burrowers all increase the humic acids.changes in temperature, relative humidity also tend to alter the community.

2I
11-5ff'
l\r.r- ^I 
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Fig' 8'r succession from a-pon! 1. Phytoplankton 2._submerged stage 3. floating stage 4. RcedSwamp Sage 5. Sedge meadow Stage 6.'Shrub Stage 7. Tr"" .ii**- "
An example of primary succession is a pond and its commurrity getting converted to dryland
with entirely different communities. In the pioneer stage the newly formed ponds are barren
at bottom' the first organisms to apper are the phytoplankton and zooplankton. They add
organic matter to the bottom: The vegetation along the margin may move to deepbr water
and so the margin of pond also is reduced. some vegetation is carried.from an adjacent land.At this stage some submerged plants appear along with certain flies and crustaceans. The
death of these plants leads to more humus at bottom and binds with mud. ThE water becomes
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shallow and unsuitable for submerged plants and they are replaced by Pistia. Nymphea etc'

Animals found are snails, beetler, uorphibiurs, etc. Further shallowing of ponds leads to the

emergence of water plants, and Mayfly or dragon flies complete their nymphal stages on the

subm-erged stems. Then the water scorpion, water bug and other beetles appear' Annelids'

kingfish-er like birds ducks, weavers, etc., become common, Animals carry the materials to

porid. rhots make the water still shallower, sediment also is washed so that the hydrophytes

can grow. These changes bring in the permanent pond to a temporary one which dry up in

summer. Then the ,nu]h *hi"[ can aestivare make their appearance. If the climate is dry, a

grassland is produced. If it is moist, a woodland with shrubs and small trees are formed'

A volcanic explosion occurred on the 7th of August, 1883 on the Indonesian island Krakatoa

causing part of the island to disappear. This may be taken as an example of secondary

succession. The reminder was covered with volcanic debris to a depth of 60 meters and light

was not practicable. One year later the glass and single spider ware found. By 1908 aboft

202 species have taken up residenc" on th" land. It increirsed to 880 species by t%a and a

young forest developed on one part of the island. Seadings of beech, maple and other tolerant

.p""i". that exist ai minor. members grow into mature trees with the removal of pines' The

pine seedtingS are unable to develop in the shade of maturs trees' Once the mature pines

*" gor,", the species composition of tn" forests changes completely paving the way to the

emergence of a community of mixed woods. Thus secondary succession originating in the old

fields- produce a lransibrri co*lrrurrity of pines but eventually the typical climax forest was

restored.

23.3.2 Climax

The community that ends a succession is termed'climax'' As succession proceeds from the

early pioneer community to the climax, productivity tends to increase. There is a difference

of opinion among ecologists as to whether the optimum productivity occurs in the serial stages

or in the climax stage.-Whittakai (1953) states that the productivity is greater in the late

serial stages than in the earlier ones while Olson (L963) has found that in many ecosystems'

productMty as measurpd by the accumulation of energy iu organic matter will continue to

show a net increase until the climax is reached and even beyond- Bliss and cantilon (1957)

have found an increase in produclivity from the pioneer to the second stage of development

and thereafter a decline. Another way of regarding productivity and succession'is to consider

the ratio at productivity to the utilizaiion of organic matter by all the organisms of community'

During the serial stages productivity is greater than utilization but when the climax is reached,

productivity wilt equal utilization (Olson, 1963)'

To summarise, succession involves at least four basic concepts:

1. There is a dynamic shifting of species on the composition of the community'

2. The specieS changes in an orderly way. It may be possible to predict what type of community

would follow an existing one.

3. The sequence of changes of communitibs is directional. Each succeeding community type is

more like the clima:r type at least in physical characteristics.

4. The ultimate community type is the climax c'lmmunity'

Check Your Progress

j.. The functional role of the specific position cf a species within the community is

called
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2. The demarcation between two communities is possible when the dominants of adjacent
communities show clear differences. Such a junction zone between two or more communities
is called

3. The tendency of the ecotone in possessing the species found in neither or the major
communities is called

23.4 SUMMARY

1. Community is an assemblage of different populations living in a given area.

2. Community has characteristics Iike the species diversity and dominance, community
composition, ecological niche, and community stability.

3. Community has vertical, horizontal and temporal stratification.

4. The ecological succession can be brought about by physical and biotic factors.

5. Communities usually end in a succession called climax.

23.5 CHECK YOUR PROGRESS . MODEL Ah{SWERS

L. ecological niche

2. ecotone

3. 'edge effect'

23.6 MODEL EXAMINATION QUESTIONS

I. Answer the fotlowing in about 30 lines:

1. What is biotic community. Explain its different characteristics.

2. What is meant of ecological succession. Enumerate various processes of ecological
succession with one example.

3. Describe the various stages in the deyelopment of climax successions in nature.

II. Answer the lbllowing in about l0lines:

1. What are the causes for succession.

2. What do you mean by community stratification.

3. E4plain ecological indicators.

4. Write about ecological niche with a suitable example.

5. What factors do you consider important in community composition.
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23.6 Model Examination Questions

24.L OBJECTI\MS

The objectives oi this unit is to know the characteristics of population namely the natality,

mortality'etc. At the end of this unit you will atso be able to explain

o the growth form of population and the factors that influence growth.

24.2 INTRODUCTION

According to Krebs (1976) a population may be defined as a group of organisms of the same

species occupying a particular area in a given time. The word population is derived from a'
latin word populus meaning 'people'. It is a self regulating system that helps in maintaining

stability in ecosystem. The study of population is called demography. The study of number

of organisms and the factors that determine their distribution and abundance is called population

ecology.

The characteristics of a populatiou include: 1. Those that it shares with an organism called

biological attributes. 2. Those that are unique of its own-Unique attributes. Mostly these are

statistical i.e. the biological features .expressed as statistical functions.

24.3 BIOLOGICAL ATTRIBUTES

Population has a definite structure ald composition at any given time. Any population usually

consists of the larvae, juvenile, mature, |reeder, the speht; male and female, small, medium

and large sized individuals. They may beiong to different races, varieties, subspecies etc. Sinco
number of adults, sub-adults, males or females v4ry from timb to time it may be said that the
composition of population also varies with tirne.

Population exhibits ontogenic characters iri normal conditions. Therefore we can say it has

history similar to individuals.

L.
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3. Like organisms population has to face the impact of environmcntal crlanges.

4. Population grows, differentiates and maintains itself as does the organisn.r.

Unique attributes

These attributes are meaningful only at the group level and therefore unique of population
and cannot be related to a single individual. 

r r'-r

24.3.1 Population density

The density of a population is the total number of individuals per unit area or volume. For
ex. 100 trees/ta; 20,000 diatoms/cu m of water not 100 pounds of fish/acre of water surface
etc' When size of the individuals of a population is uniform, density is expressecl in numbers,
when the size is variable then the density is represented as biomass.

Population density is the total number of species within a narural habitat. It is a numcrical
concept and can be expressed by the equation;

D =bwhereD = Density

t n = number
a : area

t = time

24.3,2 Population growth

The growth form of a population is

Natality: It is the inherent capacity
production of new individuals uncler
hatching or by birth.

Natality rs the number of individuals born per female per unit time. In case where individuals
are born, the birth rate is equal to natality.

Birth rate 'b'= No. of births per uhit time
Average population

Mortality: It is the force that decreases the individuals or it is the trropulation declining factor.
As natality is expressed as the rate of gain or birth of individuals in a unit time, morality is
expressed as loss of individuals in unit time or the number dying ih a given time. The ratio
of death (d) is expressed as;

d = No. of deaths per unit time
Average population

The age at which death occurs is sigificant
among mature individuals. Further the age
when more young ones are born than the
leave the area.

specific mortalities at different ages of life history could help in determining the forces
underlying the population mortality. A complete picture of rnoriality in a popufition can be
represented by a statistical device called life table. Life table is the format for describing
mortality rates in a population. it was first introduced by pearl (1921).

Life tables are useful for computing the average longevity of a population, for showing the
a$e composition, for showing dilferences between species, for showing the critical stages in

influenced by natality, nlortality ancl dispersion.

of a population to incrcase in numbers. it includes thu
ideal conditions by means of asexual division germination,

because birth rate will fall if death occurs mostly
of death would alter the structure of population.
habit can supporl., the surplus must either die or

2t

1

o

I -M*-?

B R
 A

 O
 U



life cycle at which mortaliti is high, for showing success r:f a species in a biotype, and in

the control of pests.

Curves may be plotted from data cf tife table. Thr number of individuals of a population at

the beglnning oi ug" interval are plctted on horizontal and the nurnber of survivors at time

interval on vertical and the resulting curva is called survive curve"

In nature three types of survivorship curves are obtained:

i-. Convex tlpe, in which population mortality rate is low untii the end of life span. Ex. large

anirnals and man"

Population charhcteristically increase in size in a (i) sigmoid 'S' shaped or logistic fashion (ii)

'J'shaped

In the 'J' Shaped growth form population density increases rapidly and then stops suddenly.

In the sigmoid type it increases slowly and then more rapidly and finally very soon slows

down gradually until equilibrium is reached. Simple growth form of a self limiting population

is said to be logistic and e4pressed in the form of 'S' shaped curve called 'logistic curve'.

The level beyond which no major increase can occur represents saturation level or carryiirg

capacity (k).

M.3.6 Population fluctuation

When population complete their growth and arrive at asympote level, the density tends to

fluctuate abovo and bolow this level. The irregular or asymmetric deviations from the mean

numerical stability deviations are callod oscillations. The fluctuations may result from changes

in physical cnvironment and interaciton within the population or between the closely interacting

populations. [n nature seasonal and annual fluctuations can be noted.

Scasonal chdnges are typical of most freshwater and oceanic plankton populations ex. pfankton

blooms. $uch blooms are largcr in spring and caused as a rbsult of various external nonbiological

factors.

Oscilations Hhibit regularity for which reason they aro referrcd as cycles. Species exhibiting

such cyclic variations arc called cyclic spccies. Oscillations may be the rosult of intrinsic

factors guch as predation, disease.Violent oscillations are common in populations which show

T' shaped $owth form and damped oscillations are cLaractpristic of 'S' shaped growth form.

I

U 3.7 . Population regulation

Ia a siUple ecosptem, populations'are regulated by physical components of the environment

lihe weather, water curretrts, floods, storms etc. Many plants and animals have the intrinsic

sel.f regulatory mechanisms such as' failure of reproduction and self inflicted mortality for

cootrolling the size of the populatidn. Populations grow when natality exceeds mortality and

they decline when mortality exceeds natality. The limitatiqn sf animal number is affected by

the interaction of two processes : density independent and density dependent factors.

The density indopendent factors are those, the effects of which are independent of size of
the population. These are oxtrinsic factors which tend to regulate the density of a population

under different conditions, An increase in the number of species on a habitat say ocean, does

not affect the temperature or salinity of water, but changes in these factors are brought about

by agents correlated to density. The density dependertt factors are intrinsic or biotic. Some

of the density dependent factors are competition, reproduction, predation, emigration and

disease.

Poputations always try to evolve towards self regulation. Direct density dependence can only

renrlate any population. The effect of combination of factors involved in density dependence
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U.3.8 Home range and territoriality

Home range is an area which is regularly traversed by an individuals,in search of food, mate
etc. The portion of it which is actively defended from the entry of the members of the same
species is called territory. The teritbry may be well seen in social organisnis like hive of
bees, colony of ants, by a breeding pair or by a singte individual. Territory is well established
in vertebrates and certain arthropods which have complicated'reproductive behaviour like nest
building, egg laying or protecting the young. The return of an animal to. its tcrritory is referred
to as homing. This is familiar among birds many species of insects, and certain crusta@ans.

Check your progness

is the number of individuals born per female per unit time.

Birth rate'b' :
Loss of irrdividuals in unit time or the number dyrng in a given time is

L.

)
9c

3.

?.4.4 SUMMARY

L.

2.

3.

4.

5.

Population is a group of organisms of the same species in an area.

Population has two characteristics: the biological and unique.

Population growth is influenced by birth rate (natality), death rate (mortality) and dispersion.

Population may be dassified based on the age distribution.

The population shows 'J' or 'S' shaped curves when the density and time are plotted in a grap!.

Populationsmayshow the periodof positivegrowth, equilibrium, fluctuations (or) oscillations,
d period of negative grofih or extrinsic.

gn is regulated by density independent and density dependent factors.

ROGRESS . MODEL AT{SWERS

factors.
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II. Answer the following in about l0 lines.

1. Explain the types of age p)namids.

2. Write about biotic Potential.

3. ,, Describe the survive curves of the animal populations.

4. Distinguish'territory' from 'home range'.

5. Write about age distribution in man and other animals.

26
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UNIT 25 EI\TVIRONMENTAL POLLUTION -
RADIATION HAZARDS

Contents

25.L Objectives

25.2 Introduction
2i.3 Thermal pollution
25.4 Air pollution
25.5 Water pollution
?5.6 Noise polluton
25.7 Soil pollution
25.8 Metal pollution
25.9 Racliation Hazards
25.L0 Summary
25.LI Check Your Progress - Model Answers

25.L2 N{odel Examination Questiorls

25.L OBJECTIVES

Thc objectives of this unit is to explain the major concepts of environmental pollution and
the measures to control it. et the end of this unit you will be able to discuss in detail about
the

sources o[ air, wat"er, soil and n<lise pollution and their effect on animals and man

radiation hazards on human health.

o

o

25.2 INTRODUCTION

Environmcntal pollution may bc defined as an undesirable or harmful change in the
physicochemical or biologicat characteristics of biosphere. These changes rnay directly or
indirectly afffect man or through his consumption of water and agricultural and other biological
products, as well as his physical possessions or his opportunities for recreation and appreciation
of nature. Polh:tion and contamination are the two terms sometimes used interchangeably.
Contamination is the presence of harmful substances or organisms that may cause disease or
discomfort to a human being. Polluted material need not necessarily be contaminated. The
presence of a small amount of pollutants (agents that cause pollution) may have a graced
influence on human health.

Poilutants are of two types

1. Non degradable : Aluminium cans, Hg salts, phenolic compounds and DOT which do not
easily breakdown or change into simpler components. These are stable and accumulate by
way of biogeochemical cycles

2. Itiodegradable : They are unstable substances of domestic sewage rvhich can be decomposed
by natural processesr They can be removed by natural waste treatment mechanisms.

Pollutions has been a major cause of hazards and a check is necessary to save human
civilization from destruction. it has been observed that because of pollution there is an increase

n
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in mortality and sickness froni environmentally concerned
gastric ill effects and cadcer. Usually, pollution may be

account of the sources and health hazhrds caused by

environment is given hereunder:

respiratory disease, mental disorder,
aquatic terrestrial or aerial. A brief
different kinds of pollution in the

25.3 THERMAL POLLUTION

n4. number of industries require water for cooling and the resultant warm water is discharged

into lakes or rivers. The large amount of waste heat that is carried as hot water may cause

thermal pollution. It produces distinct changes in the organisms living near the streams or

rivers. Increase in temperature by 10oC may double the rate of number of chemical reactions

and decay in the organic matter, rusting of iron etc., and finally lead to a significant exchange

of salts in the organism. Thus thermal pollution can affect the members of aquatic environment.

25,4 AIR POTLUTION

.Air is a mixture of gases consisting of approximately 18-80Vo of nitrogen, ZLVo of oxygen, LVo

of argon, 0.03Vo of carbondioxide and a number of minor gaseous elements like neon, helium,
methane, krypton, etc. Owing to some natural processes or human activities the concentration
of gases increases in the air and then the air is said to be polluted

Severe air pollution may affect human health and may be responsible for fatal diseases in
them. Lung diseases among coal miners who inhale mine dust for years is a striking example

of it. The pollutants may cause many diseases such as Emphysema, chronic bronchitis, lung
cancer and respiratory diseases among children. When the levels of pollutants in air increase

beyond permissable limits there is an increase in the incidence of bronchitis, sore throat and

eye irritations and in frequency of their occurence.

Air pollution can be caused by the combustion sources, industrial and community activities,

personal habits like smoking, etc. The cornbustion sources include (1) power plants, domestic

heating equipment which produce sulphur dioxide, nitrogen oxides and'(2) Motor vehicles

which produce photochemical oxidant type like carbon monoxide and lead etc. Cigarette

smoking is a personal pollution of the inhaled air. It contains a high concentration of CO an

polycyclic aromatic compounds such as benzopyrine. [t is related to chronic respiratory diseases

and the cardioyascular diseases.

Some of the air pollutants are SO2, CO and oxides of nitrogen.

SOz : Originates from the combustion of coal and genera\ly it induces irritation in respiratory
epithelium and in the eyes. It is responsible for cough, pharyngitis, headache, etc.

SO2 in atmosphere does not for long remain in a gaseous state. It reacts with the moisture
to form HzSO+ and produces acid rain that falls on the earth; the pH values of the rain
reaching far below (2.8). Such environmental acidity may affect the fish, and other aquatic
animals and inhibit the forest growth..

CO : Its main source is release from the gasoline engine and the burning of coal. It combines
with Hb to form carboryhaemoglobin and reduces the orygen transport. The nervous system

is affected at levels of.2.5Vo of carboryhaemoglobin.

Symptoms of the low level of CO poisoning are headache and psychomotor impairment. But
advanced stages are indicated in nausea, heart palpitations and difficulty in breathing.

28
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ffdes of Nitrogen

Roblnson & Robins OnD have estimated that biological production of NO and NOz amounts
to 1 billion metric tons annually while man's combustion processes produce 48 million metric
tons of NOz annually

Sometimes the atomic orygen (O) combines with hydrocarbons (methane, toluene, ethane) in
the prcsence of sunlight and forms the photochemical smog (the combined effect of oz)ne,
formaldchyde, PAN). The eye, nose and throat irritations associated with this type of pollution
are felt instanteneously.

SOz- HzSO+ Haze

--l
Sunlight + NO2

Fig. 25.1 A schsme of the reactions involved in photochemical air pollution

Mearurcs to control alr pollutlon

1. The devicel ':h as positive crank casc ventilation, ralvc and catalytic convcrter which reduce
exhaust by rcbiles are being tried out in some advanccd countries.

2. Particulate

are capabl 2'
s may be controlled by electrostatic precipitators which
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Industrial wastes usually contain traces or large quantities of raw materials, intermediate

products, final products, co-products and byproducts of any ancillary or processing chemicals

used. In India most of the rivers or streams are pollutted with industrial effluents. Waste

waters of different industries such as petrochemical complexes, fertilisers, oil refineries, synthetic

material plants for drugs fibre rubber, plastics etc. may contain detergents srrlvents, cyanides,

heavy metals and organic acids, dyes, pigments, phenolic compounds, tanning agents, sulfides

and ammonia. Of the compounds mentioned, many are biocidal and toxic. The chemicals of
industrial wastes are toxic to animals like crab snail, effects on the structure and functions

of the liver, kidneyl reproductive and respiratory s)4stem. mercury a is used in a number of
is 0.03 mg/litre, but in the contaminated waters like Minimata bay in Japan, the levels are

as high as 1-10 ngAitre. In the 1950's in Japan illness and death occurred among fisharman

who ingested fish, crab, shell fish contaminated with methyl marcury from Japanese coastal

industries. The mercury poisoning produced a crippling and fatal disease called 'Minimata
disease'. In the initial stages, numbness of limb, lip, tongue, deafness,loss of vision, cellular

degeneration in brain, cerebral cortex occurred and this led to coma (South wick, 1976). The

consumption degeneration and it was reported from Handigdu, karnataka. The disease is

iclentified as Haniligodu syndrome.

Water related hazards t'rom ingestion of biological agents

The biological agents transmitted through water are pathogenic bacteria, viruses, parasites and

other organisms.

Table 2 : Shows disease attributed to ingestion of water borne bacteria

Disease

Cholera

Typhoid

Gastroenteritis

Diarrhoea

Leptospriralis

Causative organisms

Vibrio cltoleruv

Salrttonella tYPlti

Sligella, Proteus sP, etc.

Entantoeba coli

Leptospira sp

2.

,1
J.

Viruses multiplyin the alimentarytract of man and maybe excreted through faces. The viruses

found in sewage and polluted waters are poliovirus, echoviruses, virus of infectious hepatitis,

adenovirus and reovirus, etc.,

Parasites: Entantoeba histolytica, the causative agent for intestinal amoebiosis and amoebic

liver abscess is present whereever sanitary conditions are poor (WIJI) committee on

amoebiosis, 1969). The guinea worm which causes dracontiasis is transmitted through wells

and ponds infested with copepod intermediary host. Ascais'ltuttbico;Ces may also be

waterborne although ingestions of contaminated coil is the main route.

i) Schistosomiasis: It is a chronic disease, that causes serious pathological lesions, saps

energy, lowers resistance and reduces output of work. Artificial lakes, reservoirs, may have

increased populations of freshwater snails and a corresponding increase in schistosomiasis.

In man three species of helimenths Scltistosotrta ntansoni, Sjaponicturt, S. haenntabilun arc
responsible for the incidence ofihe disease. The eggs released through faeces and urine hatch

as miracidea, reach water and make their way into the snails (Biontplulaia, Bulintts,

Ortcomelania). They enerry from snails as cercaria and enter man through the skin.

Ancylostoma duodenale: It is the round worm responsible for ancylostomiasis. The eggs

passed through faeces of infected psrson hatch and larvae develop into thc filariform which

is infective to man.

4.

ii)
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iii) trptospiratis is by bacterial infection from vertebrates to man through direct contact with
water.

Diseases transmitted by water associated insect vectors:

i) The most rvidespread is malaria which is caused by water associated vectors.

ii) Onchocerciasis or riverblindness: The disease is transmitted by blackflies (Simulium sp) and

is of considerable economic importance in the vicinity of breeding grounds for vector where
large resident populations may become partially or totally blind.

iii) Filariasis causedbyWuchereria bancrofti.It is widelydistributedin AfricaandAsiaspecially
due to increased urbanization and industrialisation. With vast movements of populations and

the breeding of the major vectors the mosqwto- Culespipierts, fatiganshavegreatly increased.

25.6 NOISE POPULATION

Noise is generally defined as a sound without any agreeable musical quality or as an unwanted

or undesired sound. Noise is produced by machines, traffic noise by truck and cars. Use of
radio, public address system, music, etc., may pollute the environment. Noise from supersonic
jets also produce harmful effects.

Effects of noise

1. Prolonged exposure to noise is known to lead to deterioration of the internal ear and

subsequently deafness.

2. Noise produces annoyance and interferes with rest and sleep.

3. Physiological effects of noise include dilation of pupils, the paling cif skin, the tensing of
muscles, the diminishing of gastric secretions, increase in diastolic blood pressure,

nervousness, irritability and anxiety, hypo or hyper glycemia and effects on the endocrine
system. The physical pain results at a level of 140 perceived Noise decibals (PNdB) which is
the threshold level of pain. And sound above 70 dB resting for more than 3(X) milliseconds can.

interrupt deep sleep.

4. Noise may effect the performance of psychomotor tasks.

Control of industrial noise

Delining permissible sound limits.

Measuring the noise at workplace, at sourse and in .eiucing the same at source.

Creating acoustic zones to prevent air borne propagation of noise.

By sound proofing and in using personal protection devices.

In communities, traffic constitutes the major noise nuisance. and in th,.r'house personal
equipment like radio, TV, etc. Noise from various forms of transport and its transmission at
home may be reduced :

by controlling the emission of noise.

by conbolling the transmission of noise through proper planning and the use of traffrc
engineering techniQues.

by controlling the reception of the noise at home. 
3l

1.

7.

3.

4.

5.

i)

ii)

iii)
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25.7 SOIL POLLUTION

Soil and land pollution is caused by insanitary habits, various agricultural practices, improper
disposal of solid and liquid wastes and also by atmospheric. pollution.

Contamlnation of soil by agricultural chemicais

Fertilizers are used with the intention of raising crops but incidentally may contaminate the
soil with their impurities. It can also be polluted with industrial wastes that contain the organic
chemicals. In the past few years herbicides, insecticides, and fumigants have broughtahnt a
number of changes in the soil.

Herbicides

A non persistant 2,4 -D and highly persistent 2:4,5-T
vegetation and there is evidence to suggest that 2, 4,

human features.

fs used as and indiscriminate killer of
5-T may being about teratogenecity of

Insecticldes

Thcy are of 3 types, the inorganic, natural substances and synthetic organic compounds. The
organic compounds are of 2 types- the oryanopltospltotous and orsenic. The natural substances
are derived from 2 plants. (L) Rotenone-front tlrc roots of Denis etliptica. lt is non persistent
but toxic to fistr, (2) The flowers of Chrysanthenuun yield pyrethrum. It is non-persistent and
non-toxic to most of the animal groups. In some cases it is an ideal insecticidi.

Thc widcly uscd are organochlorines, e.g., DDT. It is highly toxic to insects;but the freshwater.
fish also is most rnrlnerable to it. It metabolizes into DDE AND DDD. Its ability to build
up in fmd chain is well developed as.

ln Zooplankton
Needle fish

Herons
Gulls

0.4 ppm
2,07 ppm

3.57 ppm

75.5 ppm

DDT inhibits the CaCO3 deposition in oviducts of certain birds and thin shelled eggs.

BHC is a mixture of several isomers of which the BHC'(Lindane)is lethal to many animals.
Others are dieldrin, aldrin, endrin,endosulphon and heptachlor. A number of thpm are
transformed in the soil.

25.E METAL POLLUTION

Of the metals important are Cd, Pb and Hg.

Cadmium

It is not essoutial for human body. The sources are soil, vegetation and food, It can enter
6s, tr confamihaht' from rnines,.cheqical industries, electroplatin& super phosphate fertilizers
urd cadoiunr containing pesticides.
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Chronic Cd poisoning produces proteinuria and affects the kidney.'It is known to affect the
testis of laboratory animals and mammals. The cadmium released from mines fs1 coataminxf6d
water and paddy. This leads to the out break of an epidemic with is called ltat- Ital dlsease
(ouch'otch) because of the painful slmptoms resulting from multiple fractures. Besides skeletal
deformation, it leads to loss of body weight,proteinuria and glaucona.

Lead

occurs naturally in plants and soil. Man madc sources include lead surelting and refining
b39s 

lanufacture, storage batteries,painti,agricultural application of lead o"r"n"lt", incineration
of lead plastics,etc. It is released in the form of 

""roiot 
into the air from automobiles. The

average conten! of lead in human food is 0.2 mg/hq,, Although the safe limit for lead is g0
Ug/100g of blood, even at lower levels(30-40 U g10o g bloodj inhibition of enzlmes involved
in the syrthesis of seem can be shown to occur.

Mercury

Man made sources are mines, alkali plants, pulp and paper, plastig electronic industries,
drpgs, etc. Burning fossil fuels and great amounts if it to atmosphere. The level of Hg in
blood is striking index of its concentration in the body. In Drosophila organic -Lr"ury *produce mutations,chromosomal abberations. Mercury joisoning occurred on a major scale in
Japan due to the discharge of industrial wastes in Minimata Bay. Minimata dlsease occur
mostly in fisherman who eat the fish containing methyl mercury.

25.9 RADIATION HAZARDS

The discovery of X-rays'by W.I(Roentgen and their application in many fiel& has led to the
realization that the radiation has dangerous effects on tiving cerc.

lonising radiation may .be divided into 2 groups:

1. Electromagnetic radiation (X-rays and gamma rays,;

2' Corpuscularradiations like alpha, betaparticles (electrons),andprotonswhichare electrically
charged whereas neutrons have no charge. The radiation emitted by these r,vo groups have
similar pathologic effects.

Biological effects of ionizing radiation

Information regarding this is obtained from

1. Patients who underwent diagnostic procedures with X-rays and radioisotopes.

2' occupationally exposed person (e.g., radiologists, workers involvedin mining of radioactive
ores).

3. Member exposed to the atomic bomb explosion of nuclear lveapons.

Bacq and Alexandet (l1)61)have given detailed descriptions of different tlpes of radiation and
therr biologic effects.

lonizing radiation influence the biological system in huo ways.

1. The effect ofhighlevelsresultsindeathofasevere iojury, whereas

2' low levels cause long term effects such as mutations, carcinogenesis which appear,months or
lears after enposure.

B
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The radiation effects are indicated by the onset of illness, early lethality, destruction of bone

marroq damage to intestinal tract associated with diarrhoea, haemarrhage, CNS systems,

dermatitis, sterility. But much less is known about the effects of small doses like L00 rad. In
respect of how low doses leukaemogenesis and carcinogenesis are at present considered the

most serious long term risk. The long term effects fotlowing high doses are cataract formation,

neurological damage and general shortening of the lifespan.

Radiation injury at cellular level

Even though the nature of the lesions caused by radiation in cells has not been discovered,

DNA, RNA, RNA protein complex, cell membranes and related organelles are regarded as

the primary targets of radiation injury. It.is also evident that nucleus is the most vulnerable

part. Cell division is affected even at low level. The available mutagenic effects of radiation

suggests that genetic DNA is an important target of radiation'

Chromosomes

As a result of hradiation, the chromosomes at metaphase appeiu sticky and clumped and the

boundaries between them are lost, At anaphase, incomplete separation of chromatids is

accompanied by bridges of chrornatic material between the cells. This lead to incomplete

division of chromosome material in the daughter cells. Another effect , id the breakage of
chrornatids or whole chromosomes. The broken fragments may be deleted or may rejoin the

original chromatid or other broken ctrromatids causing.several kinds of chromosomal abberations.

e.g., abnormal chromosomes like ring chromosomes multicentric, etc.,

Effect on embryos

The'embryos are more sensitive to the action of X-rays in their early phase of development,

before the organogenesis. Even if the immediate effect of radiation resulting in cell destruction

not.much there may be much consequencss as malformations.

Check your progness

1. Define the following:

L. Non degradable

2. Biodegradable

L.

25.10 SUMMARY

Environmental pollution is an undesirable change in the physicochemical and biological

characteristics of biosphere.

Pollution is causo.r by solid, liquid and gaseous wastes. In addition, heat, noise and

radioisotopes also contribute to the pollution.

Air pollution is mainly from the oxides of sulphur, nitrogen and carbon. When thea exceed

their tolerance limits they cause deleterious effects on animal and plant life.

Water is contaminated by industrial wastes, sewage, agricultural run off and also the presence

of pathogenic organisms. Noise is generally defined as unwanted sound. The agricultural

chemicals such as pesticides, and herbicides mayremain as residues in non-target organisms

and finally reach man ,to cause number of abnormal situations. Certain heavy metals

discharged from the industries as effluents also may affect the organisms living nearby.

2.

3.

4.
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25.11 CHECK YOUR PROGRESS . MODEL AI{SWERS

1. non degradabls aluminium cans, Hgsalts, phenolic compounds and DDT which do not easily
breakdown or change into simpler components. These are stable and accumulate by way oi
biogeochemical cycle.

2. Biodegradable: They are unstable substances of domestic sewage whic\ can be decomposed
by national processes. They can be renewed by national waste treatment mechanisms.

25.12 MODEL EXAIVIINATION QUESTIONS

I. Answer the following in about 30 lines.

1. Write an essay on the environmental pollution and its control methods.

. 2- Describe the sources of water pollution. Enumerate th'e effect of water pollutants on
the aquatic lif.e and on man.

3. Write an essay on air pollution. Discuss the methods to control air pollution.

4, Describe the radiation hazards of human health.

U. Ansnrer the following in about l0lines:

1. Enumerate &e biological agents that are transmitted through contaminated water.

2- Distinguishnondegradablepollutantsfromdegradablepollutants.

3. Whatdo you mean by thermal pollution.

4, E:rplain noise pollution.

5. Metal pollution and its effect on biological systems.

3s
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UNIT.26 WILD LIFEMANAGBMBNT

Contents

?fi.L Objectives

?6.2 Introduction
?6.3 Project Tiger
?6.4 Gif lion Sanctuary Project

?i.5 Crocodile Breeding Project

26.6 Important Wild Life Sanctuaries and national parks in India

?6.7 Summary

?6.8 Check Your Progress-Model Answers

?5.9 Model Examination Questions
?6.10 Glossary (Ecology)

26.I OBJECTTVES

This unit explains the meaning of wild life, the calses for extinction of plants and animals

and the management principles., At the end of this unit you will be able to describe in detail

about the

O measures taken by Government to conserve the wild life that are endangered

o the importance of sanctuaries and national parks to India

o Objectives, management and the achievements in respect of Tiger project, Gir Lion sanctuary'

Crocodile breeding Project.
Wild life refers to animals and birds inhabiting our forests. The love and regard for wild life
is a part of India's culture. Yet many of the agencies are faced with the threat of extinction.

The wild life in India'includes 500 riammals, 3000 species of birds, besides an innumerable

number of reptiles, fishes, insects and other animals. Under the schedule I of Wild Life
(protection) Act, L972 as many as 66 species of mammals, 38 species of birds and 18 species

of amphibians and reptiles (including 3 species of crocodiles) are held to be as rare and

endangered. The cheetah has become extinct. The Bengal tiger population is drastically reduced

(from 40,000 to 1827 in LnD. The lion is confined only to a few areas. The deer like Hangul

in Kashmir, Swamp deer in M.P are now included in the list of endangered species' The

antelope and the blac\ buck which were in thousands some 50 years ago is now confined to

small pockets surviving under the strict protection. Among birds, the species which are

regarded as having become extinct are the pink-headed duck, morrntain quail and Jerdon's

courser, (Recently spotted in cuddapah regron). The great Indian bustard and the white winged

wood duck have become so rare that they may soon become extinct.

The Siberian crane, a visitor to Bharatpur.sanctuary ( Rajasthan) in winter, as now found in

reduced numbers. The gangetic gharial, the estuarine crocodile are reaching the point of
extinction. Even though these are only a few examples, several hundieds of the animals in

world have become extinct.

However,extinction is a biological phenomenon depending on the circumstances. Each species

exists for a certain period and ultimately becomes extinct. One of the important causes of
extinction or depletion of numbers is the destruction of a species as a result of commercial

exploitation.Many plants are also subjected to extinction due to the ignorance of their potential

and ecologiCal functions.The major causes of extinction in the recent past in respect of both
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plants and animals are environmental changes due to the destruction of natural habitats,deforestation, granng and urbanization.

In 1n ecosYstem producers, consumers and decomposes are linked in food cluins. variousfood chains are joined at different tropic levels forming compricated food webs. In this intricatefood web the function of each orgrni** is importani Destruction of a particular li,k in thefood chain in the web may lead to imbatance which may threaten the existence of man himself.wild animals are subjected to indiscrirninate killings io meet man,s needs for flesh,skin, furfor medicinal value, pr'tection of domestic animals from predation etc.
In view of the necessity to conserve
for wild life. T'he objectives are a)
sanctuaries.

wild life the Govt. of India (Lgsz) constiruted a Board
preseruing wild life and b) creating natural parks and

Y"d-"I this scene, ptotection has gjven to Indiarn lion, snow leopard c.heetah and others. Lateri n lg12' the witd LiIb Protection act was pronrulgated. rrr" a"t prohibits hunting, kiltringcapturing trapping , injuring wild animals in the forest, and in the public or private lands.The-Act has a provisi?n t:i setting up National parks and sanctuaries where wild life canreceive protection. Under this Act :

i) the hunting of tiger, black buck, leopard, wol[pangolin,wilrl buffalo, the great Indian Bustard,crocodile etc, is prohibited.

ii) thehrintingof other animals like cneetah, sambar, gaur, bearetc",is regulated throughthe issueof licences by the Chief Wild Life Warden.

iii) in case of violation of the above mentioned, provision is made for imposing of a fine of Rs.?-OB/-as penalty and imprisonment for 2-6 years.

i') the Act prohibits the trading of live anirnars, their meat,skin erc.
v) In the wild Life Act a new section for the creation of biosphere reserves has beenincorporated enabling the central Govt. to declare appropriate areas as biosphere reservesin consultation with the states concerned.

The man and Biosphere.(MAB)programme was evolved with the objectives of (1) maintainingthe integrity and diversity of biotic communities of prants and animars with in the naturalecosystem' (2) safeguarding the genetic diversity of tire .p""i"* and (3) prol,iding areas forecological and environmental research, as we[ as education and training.
Legislation

1' The forests anrJ protection of wild life animals and birds are included in the 42nd amendmentto the constitution in 1976.

2' Legal and ilregar trade ofendangered species in India is regurated.
3' The cjovt' promulgatecl in 1980 the Forest conservation ordinance which prohibits theconversion of a forest land and diversion to other purposes.

4. A separate Department of Environment was created.

5' A separate training course for wild life rnanagernent was started at the Forest ResearchInstitute, Deharadun.

-6' rrr; co1 
ls3mpowered to declare any area as sanctuary or national park. In India L9 nationatparks and 202 sanctuaries are in existince

7. In any sanctuary ornational park there should be 3 zones:

-"I
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,) Core zone: Entry into this is restricted except for purposes of research (population estimation,

etc).

ii) Intermediary zone Used by wild Life for gazing.Visitors are allowed into this.

iii) Buffer zone: The place where facilities for camping tourists are provided'

g. Section 33 of the Wild Life protection Ad $nD authorises the Wild Life Chief Warden to

controt, manage and maintain all sanctuaries.

Thus the basic idea of establishing sanctuaries is to preserve the ecosystem of forests available

in the sanctuary and work in such a manner that a congenial habitat is provided for wild

life.

The projects planned for the preseryation of ondangered species are briefly discussed here

under:

263 PROJECT TIGER

Tiger conservation in India is attempted not only to save the endangered species but to

prlrrru, the biotopes of sizable magritude. It was initiated as a Central Sector sctreme in

1973 with 9 reserves. T\vo more reserves have since been added and under these 11 reserves

the population of tigers has gone up from 268 in L{12 to 613 in 19Tl . The project @vers

2.10 percent of the total forest 
"r"u 

1u,aoo sq kms) in 10 Siates. The reserves are Manas

(Asqan), Palamau (Bihar), Similipal (Orissa), Corbet (U.P.) Ratambhore (Rajasthan), Iknha

i"f.f.l ivielghat (Maharastra), Bandipur (Karnataka), Sunderban (West Bengal), Poriyar (Kerala)

and Sariska (Rajasthan).

Management

The management strategl has been to identiS the- limiting factors of the habitat through

triilt* fitbo".friog FTe protection, elimination of cattle 
-g*og, 

eradication of wceds, soil

conseryation measures, ctc.

The griding priciples of management are as herc under:

1. To slimeqate all forms of human e:rploitation.

Z, To restore and damage caused by man to the ecosystem and bring it up as close to its natual

level of functioning as Possible

g. To build up the wild life population upto the intrinsic supportiag limit of the habitat.

To encourage research on it ettaUit"t and wild animals

4, The project was given the status oia centrally sponsored scheme Later the WorldWld Llfe

funi OfrtrlD prorid"a nnancial assistance amounting to US $ 1 million. It is administered by

the steering Committee appointed by Govt. of India. The execution of the project is done by

the State governments of respectivereserve areas.

Achievements

1. Fire breaks are maintained along the external boundaries of resErves and core areas. Several

fire observation towers are erected.

L Acommunication systemisinstalledto oonveymessages of anti-poaching animalmonitoring.

etc.

3. Relocation of human settlements outside thp reserves in order to avoid hindrance to the

development of Preserves.
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4. to provide water, several steps like the construction of dams, diggrng of seasonal waterholes,

deepening of the wells and fitting them with pumps and wind mills,, etc harrs been done.

5. Grazing has been completely stopped in core areas of all tiger reserves.

6. Improvement in soil conservation measures and the preserving of the environment paved the

way of the dispersal of prey and predator populations.

7 . One of the main aims of the project is the promotion of research into thc wild life. It rvas takcn

up the methodolory and the programming for monitoring research and documcntation of
data were finalised.

Besides conserving tiger and the entire ecosystem, protection is given to other threatened

species. The Indian one horned Rhino, clouded leopard, wamp deer, 9!U, four horned

antelope, black buck, crocodile and Gharial.

26.4 GIR LION SAI'.{CTUARY PROJECT

The project area is 258.t1sq. km. The lion population in 1979 numbered Z)5 including thc

cubs. Gir forest in Saurashrta of Gujarat is a unique line of the liae (panthcra lco pcrsica),

it harbours the remnant populations of many species which once constitutcd thc wcdth of
India including the spotted deer, sambar, Indian garclie, nilgai, wild boar and four horncd

antelope.

Thc shooting of the species continued till the popfilation was reduced to 15. With adoquatc

timely protection measures the population has increased to Z).

Gir sanctuary faced the problem of over-grazing by domestic live stock specially duriag the

monsoon months. due to this the natural wild animals like sambar, 4ilgai, etc, have beconc

rare. The natural regeneration of trees left out inhibited tiy the donestic liwstock. In thc

absence of natural prey lions come to feed on cattle, which led to the owners poisoning tho

lions. Considering these facts, the go*. of India issuod orders ia tl?L, that a) Thc sanctuary

should be closed to grazing by domestic live stock; b) a physical barrier should be provided

for the aiea; and c) The gir resident maldharis should be'shifted'to placcs outside thc

sanctuary.

Distinctive Features of the proiect

In the year L!72 the project was sanctioned by the Govt. of Gujarat with the following

objective :

1. To encourage wild life especially the endangered lion in the Gir forests.

2. To preserve all non-human elements of the existing ecosystem in'their natural relationship.

3. To minimise human interference and to provide recreational facilities to tourists.

4. to present over-grazing.

5. To improve the condition of the maldharis and phase their resettlement outside the sanc$ary.

Results achieved so far

The construction of a wall and the raising of the live hedge along the nain btock of sanctuary

kept out the migratory cattle. The improvement of the habitat and the minimising of the

human interference stepped up the wild life population tremendously (see the table given

below).
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Species Number of wild animals in Gir as 0n
197fr L974 1977

Panther

Hyaena

Spotted deer

Sambar

Blue bull

Wild boar

Four horned antelope

Gazella

Monkey

Lion

4564

278

1068

L09

256

227

177

(in 1e68)

155

1L

4517

746

1528

T922

t)J7

195

3e38

180

(in \974)

161

R.t

84:l r

76A

2036

2365

L042

330

6tt95

20)
(in 1979)

26.5 CROCODII-E BRE,EDING PROJECT

There are three species of crocodiles in India.

L. Salt water or estuaries crocodile (Crocodile porosus) :

2. Fresh water swamp crocodile or Mrrgger (Crocodytus pohtstia).

3. The Gharial (Gaviatis garryeticus).

As the result of the demand of the luxurious leather market and the use of spohisticated
hunting methods the crocodile population has drastically declined. Crocodile hunting i. ;rg"l,
banned now in India. The wild Life Protection act $ilz) lists both species of crocodile and
the Gharial in its schedule. According to the FAo report 

'(Lg74) 
only management will ,".ar"

the population of the crocodile quickly and it upp"rr tnat wiitrout managemenr the gharial
will become extinct. T'hey have a high facunclity level and long reproductive life and under
effective control and sound management, crocodile could rapiJly build up their numbers.

A crocodile Breeding project was proposed with the following objectives:

To locate the best available areas for crocodiles in Inrlia

To collect the eggs soon after they were laicl and transport them to protectecl areas for
hatching, rearing the young till they attain the size .r"cessary for puttin! them track in their
natural habitat.

' To improve thc tcchnical competence to achieve to objective No.2 as statecl above.

To set up a net-work of sanctuaries suited to the three crocodilian species.

To build up expertise in the management of wild life sanctuaries throughout the country.
Crocodile rearing centres have been developed in eight states. The most important of which
are the following:

Satkoshia Gorge wife sanctuary - Orissa - Gharial

1_.

2.

3.

4.

5.

6.

L.
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3.

4.

5.

6.

Kukrait

Iktoh

7. Sunderbans

8. Guindy Part

Lucknorv Gharial

Chambal rNer Gharial

Nandankaman Biological Park orissa

Katernia ghat wild life sanctuary U.P

All thiee species

Gharial

West Bengal Salt Water

Madras Mugger

So hr 2flm gbariah hayc becn hatclred in the rearing stations. In atl 324 ghariats, f68 salt

watcr crocodiles and 218 muggcrs wpre releascd into the witd by various centres of crooodile

breedhg and managpment Prqiects.

wld ufc sanetuaries and national Pt$q_ln l|[dq

S.No, State Name of Sanctury/

National "park

Animals protected

1. Arrdhra Pradesh 1.. Pakhal Sanctuary
(Warangal Dt.)

2. Ta&ai Sanctuary
(Warangal Dt.)

3,. Ikwal Sanctuary

(Adilabad Dt.)

4. Kolleru (W. Godavari Migratory birds like

Dt.) Nehpat, Pulicat painted stroks, pelicons,

(Nellore Dt.) Telineela' flamingos, etc'

puram (Srikakulam Dl)
Pocharam (Medak)
Bird Sanctuaries.

5. Nehru Zoolqical park ry parks only,

Hyderabad. with lions'

Mahaveer-Vanasthali, Deer Safari parks and

Hy&rabad.
Indira Gandhi 7n

Trgers & Bison

Bison, Trger

Trger, Cheetah,

Indian gazelle

dolphinarium & Marine
notcurnal animals comPlor

YizW, corner and crocodile

Chakali-gattu Dser Parh breeding farms.

Guntur

6. Srisailotn'
Nagarjunasagar.

Trggr & Crocodiles.

7. Kinnerasant Sanctuap! Tiger, Bear and Desrs.

(Khammam Dt.)

8. KondapallY National Deer

Park (Krishna Dt.)

g. Crocodile Brecding Gocoditcs

Center, Hyderabad.
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10. papi-hills Sanctuary Crocodilcs Tiger,.Bicon.
(E"Godavari)

11. Ettipothal Crocodile Crocodiles.
Farm (Guntur Dt.) ,

2. Arunachal pradesh L Namdapha Wild Lifc Dear
Sanctualy

2. pakhui Wild Life Deer
sanctuary

g. L,ali Chapori Wild Lifc Deer
Sancturary

. " ,4. , Itanagar Wild Life Dcer
Sanctuary

2, Kaziranga Sanuuary Rhinoceros

4, West Bengal L Jaldapara Sanctuary Rhinoccros
(Jelpaigiri)

park gamc Tiger Reserve

6. Gujarat L Gir forest Sanctuaiy Indian Uon
7. Karnataka , r. , Bandipur Sancuary Etephant & Bison

2. Sri Rangrpatnam Birds (Local & nigratory)
Thittu Sanctuary

8. Kashmir 1. Dachilam Sanctuary Kashnir Stag

9. Kerala L periyar Game Sanctuary Elephant & Bison

10. Madhya Pradesh l. Shivaputi National park Chinkara

2. Kanha National park Swamp_Deer,
(Mandia Dt.) Bisoa-& Tiger.

11. Maharashtra L Taroba National park Tiger, Deer & Boar
(Chanda Dt.)

12. Manipur 1. Kabul-Lampu Sanctuary Manipur Deer

A. Nagaland L Itanagar Wild Life Tiger, Sambar, ElcphantSanctuary und Trgopan ilrytr,"

2. pulie-Bedge Wild Life Tiger, Sam.bar, ElephantSanctuary- -a Tr4gopan'Blyd;-

n
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14. Orissa 1. Simlipal Tiger Reserve Tiger, Deer

Ur. Rajasthan 1. pharatpur (Bird) Migatory bird.s

, National Park

t 2. Rathambore and Tiger
Sarike Tiger Reserve

.16. Tamilnadu 1. Mudunalai Saacturary Elephant & Bison

2. Vedanthangal Bird Sanctuary Migratory Birds

17, Uttar Pradesh 1. Corbet National Park Elephint & Tiger

2. Chandraprabha Sanctuary Introduced Lion
(Varanasi)

3. Rajaji Game Sanctuary' Introduced Lion
(Saharoapur)

4. Dudhwa National Park Tiger

5. National Chambal Sanctuary Crocodile

CheckYour Progness

1. What is Wild Life Protection Act

26,7 SUMMARY

1. To understand the meaning of wildlife, the causes for extinction of plan'ts and animals and the
management principles.

2. Measures taken by government to conserve the wild life that ate endangered.

3. To understand the importance of sanctuaries and national parks in India.

4. To know the objectives,management and the achievements in respect of Tiger project , Gir
Lion sanctuarycrocodile breeding projecl

Synopsis

1. Wild life refers to the animals of forests,birds , reptiles,amphibiansf,nhes and the plants that
we came across in our surroundings.

2. Some of the animals, facing the threat of extinction are Bengal tiger, Lioq Har,gul deer in .
Kashmir, Swamp deer in Madhya pradesh, Black brrck, pink dreaded duck, mountain quaii,
Siberian crane etc.

3. To preserve wild life and to create natural parks and sanctuaries wild life board was constituted
in India inl952.

4. Wild life was included in 42 and amendment of the constitution in 1976.

5. Several projects have been launched to protect the endangered animals.
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26.E CHECK YOUR PROGRESS . MODEL ANSWER

1. lnl97L,the wildlife protection Act was promulgated'

The Act prohibits hunting Killing , capturing , trapping injuring wild animals rn thc

forest, 
"nd 

in the public or private lands. The act has provision for setting up National

parks and sanctioners where wild life can receive protection.

26.9. MODEL E)GIVIINATION QUESTIONS

L Ansx,er the followlng ln about 30lines

t. Write an essay on wildlife managemcnt.

2. what measures do you suggest for conserving the endangered spccies.

3. Name a few sanctuaries, their location and the animals protected under each of them.

4. List out the important endangered species of mammals'

IL Answer the foltowlng in about l0lines.

1. What is the sigrrihcance of 'Tiger project'.

2. What is the importance of Gir lion sanctuary.

3. How crocodiles conserved under Crocodile breeding project'

4. Write about Natiorial parks in India.

GLOSSARY

(Evolution and Zoogeography)

Achelulean Lower paleolithic culture characterised by bifacial tools with round

cutting edges.

Apes : Tailless or shor ttailed old world, Semi ercct primates also known as

anthropoid apes. Gorilla, chimpanzee Gibbon etc.

Artefacts Simple object (as a tool or ornament) showing human rvork hum,an work:

(artifatcs) man ship - a product of any civilization.

Aurignacean Upper paleolithic culture marked by finely made artefacts of stone and

bone, paintings and engravings.

Biogenesis Living things come from living things'

Beagle Name of the shop in which Darwin travelled'

Blastula Stage of delelopment when embroy is a hollow sphere of cells arranled

in a single layer.

Blubber A layer of thick fat.under the skin of whales.

Baclneard bulge of Asign of higher human development whereby the of cranium brain

cranium proj""t. b"t ind the foremen magnurh and cohsequently the cranium also

bulgcs correspondingly.
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Barrier A factor that tends to restrict the free movement, mingling or
interbroeding of individuals or populations.Generally refers to a

material or phflcal object or set of objects that democrates or senues as.

an obstruction.

Crust Upper surfaceof the earth.

Cenical Vertebrae Vertebrae present ia thc neck region of vertebrates.

Coniinental Islands Usually large islands situated close to main land masscs and rrtic,h arc
knorm to be in ph,6lcal contact with them in the past.

Continental shelf A shallow, submarine plane of varying widtb forming a bordcr to a
continent and typically ending in a steep slope to thc oceanic al4ns.

Discontinuous A peculiar type of distribution rvtcre a cloeely related group of animals

distributioa are situated in widely separate areas on the earth.

Dispersal 
ffifl:::" 

or the result of spreadi"g or organisms from one place to

Diastema A space between teeth in a jaw, especially refers to the hap between the

incisors and premolars and particularly in circumstances where canine

I tooth is absent.

Digitigrade Walking on the digits with the posterior of the foot more or less raised.

(Cats, Dogs etc are examples)

Foremen magnum The opening in the skull through which the spind cord passes to becomc

Medulla oblongata, the hind most part of the brain.

Gastrula Ttvo layered and latet threcJayered embronic stage of development.

Gene frequency Number of occurences of character representing a gene in a population.

Glacial age (Ice age) A time of wide spread of glaciation or advance of ice sheets from the

poles (This was pleistocenc age- also called age.)

Hernia A protrusion of an organ or part , through connective a wall of the cavity

in which it is normalty enclosed or located.

Hlpsodont Teeth of the category having high crowns as in horse.

kolation Separation of one species from another so that they are unable to inter
breed. It may be due to distance or some barriers.

Island fauna Having a restricted or is date natural range or habitat in
(generally)oceanic islands.

Mutation A stable change of agene such that the changed character is inheritedby
offspring cells.

Mimicrv 
*HT,'##n",1,"T,:ffitr :i:$:: 

or inanimate objects in rorm' -

Mousterian Iower paleolithic culture characterised by welt made flask tools often

considerable the work of Neanderthal man.

45

B R
 A

 O
 U



Natural selectioa Intensive selection by nature weeding out unadapted forms and bringing
out modific.ations ihrough ,u".".iir. generations which make the
organism fit to live in an environment.

Nictitating Thin, transparent eyelid-like memtrane in aqtratic vertebrates which
opens and closes laterally on eyeball.

Nuchal crests See sagittal crests.

Orrgn The act of being created or born. Every species must have a
"slow'beginning one or other areaof the world at one time or other.

Prodigality Tendency of producing large number of offspring by asexually or sexually.

Patagium Wing-like expansion of skin between digits of the forelimb and other parts
of body which helps in gliding movements.

Pneumatic bone Hollow, vacuolated bone which is filled with air.

Plantigrade Walking on the sole with the heel touching the ground as in man or bear.

Population pressure The organisms inhabitation a particular locality i.e. a group of
interbreeding organisms is called as a population . When a particular or
given geographic area is unable to support the increased number of
population, the pressure is said to build up.

Rumen First part of the stomach in cud-chewing herbivorous mammals with trro
or four digits.

Rattle Epidermal modification of end part of taill in rattle snake. It becomes
hollow and dry. Produces warning sound when snake moves.

Receding forehead A primitive human character. In modern men this is vertical . In primitive
forms or species the forehead slopes back or recedes back restricting the
development of fore brain. The seat of intelligence or modern man.

Struggle for Survival Survival of the fittest. Competetion between all organisms, between
individuals and physical environment.

Serological tests Precipitative tests. Tests conducted oD the blood plasma of different
organisms to know their closer kinship.

Synthetic Theory Modern theory of evolution.A proper blending of theory of Natural
selection of Darwin and theory of inheritance by Mendel.

' Selection Natural selection explained by Darwin.

Sagttal crests Elevated part of the skull in the region of skull . A primitive human

, character where powerful neck muscles are attached.

Simian gap A strong wedge in the incisors and canines in the upper jaw of apes into
which the lower canines fit . This is absent in the humans.

Simian shelf A strong wedge in the front part of the lower jaw of Apes to support the
canines and grinding teeth. This absent in human species.
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Supra orbital ridges

Thyroid gland

Uqguligrade

Variation

Wallace line

Bony ridges situated above the orbits. This is a prehuman or primitive
human, ond simian character.

Endocrine gland situate in thp neck region of vertebrates. It secretes
thyroxine hormone containing iodine which promotes grofih and
metamorphosis.

Walking on the tips of digits or hobfs as in cattle horses etc.

Differences be,tween two organism* or parts of organisms.

A hlpothetical or i*agt ary line or boundary separating the diatic fauna
from those of Australasia (as well as nora) and forming a sommon
bound aryof Australia and oriental. Biogeqgraphic regionr. (S"" the Tert
for this as well as Lydekker,s and weber,, iiorrl. -

GLOSSARY

(Ecolory)

Abiotic factor

Aestivation

Autotrophic

Association

Benthos

Biological clock

Biochenical ox5gen
demand (BOD)

Biodegradable

Characteristic
species

Climax

Comurunity

Carrying capacity

Competition

Chlorinated
hydrocarhcns

Density

Epilimnion \

Ecological factors of nonliving nature.

A situation in which organisms spend the unfavourable seasons.

Organism capable of producing organic materials from inorganic
materials.

unit in community charagterized by uniformity of species composition .

organisms resting at the bottom sediments.

occurrence of processes in organisms in a rhythmic way.

Amount of dissolved orygen required by micro organisms in water.

capable of being decomposed by bacterial action.

Species limited to certain community so that they can be used to identify
the type of community.

The community capable of perpetuation under the prevaiting climatic
and edaphic conditions. -

Groups of population of plants and animals living tqgether in a given
space.

It is the density level at saturation or equilbrium.

An'interspecific or in traspecific interaction

Synthetic organic compounds contaioing Carbon, Hydrogen and
chlorine er DDT, chloriane, Deildrin etc.

Number of individuals in relation to space.

upper layer of warm water in a stratified lake.
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Ecosystem It is a unit of biosphere consisting of living and nonliving. substances

interacting to produce exchange' of materials between them'

Ecotone Transition Zone between the diverse communities'

fcotype A sub species adapted'to a particular set of cnvironmental eonditiods.

Erosion Wearing away of earth's surface by wind and water'

Hlpolimnion lnwer layer of cold water in a stratified lake'

Herbicide Chemical that kills or injures plant life.

Lcntie habitat Habitatwith standingwater ex,pond.

Lotic habitat Rpnningwatsrbodies or.,springintcrfacc.

Littoral zone Shallowwaterregionwithlightpenetratetobottom.

Limnetic zone Water zonc with effective light penetration.

Life Tablc Tabulation presentina complete data on mortality rates of a population.

i.ogistic curve 'S'Shaped growth curve of a population'

Neuston The organisms which live at air water interface'

Nokton , Latge active swimming organism.

Planktoa Animals or plants which can not overcome currents'

Phytoplankton Plankton forms of plant material.

periphyton Animils or plants that are clinging to stem or leaves or rootcd plants.

profirndal zone Water znne atthe bottoms beyond the penetration of light.

Photoperiodism Responses of animals and plants to light and darkness .

population Group of interacting individuals in a given space.

Pesticide An agent that kills the pest Erlnsecticide'

Pollution An unfavourable alteration of the environment.

Radiosotope An isotope that disintegrates emitting radiationenergt

Specolory CommunitYecologl

Self regulation Population regulation in which the increasE is prevented- by the internal

adjLtments in behaviour , physiologt within the population .

Thermocline The subsurface layer of the lake.

Thermorcgulation Regulationofconstantbodytemperature'

Territory An area that is defended against the intrusions of others of same specics.

Teratogen A chemical substance that can cause devclopmeatal malformations in an

embryo or foetus.

Zooplankton Plankton forms of animals.

[8
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Unit -27 CARBOIIYDRATES, PROTEINS Af{D
FATS I BIOLOGICAL OXIDATION
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n.L Objective
n.2 Introduction
n 3 Carbohydrates

n .3.LClassification of carbohydrates

n.4 Proteins
n.4.L Structure of Proteins

n.5 Lipids
n .s.LClassification of LiPids

n.6 Biological Oxidation

n 3 Summary

n8 Check Your Progress - Model Answors
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2I ,L OBJECTIVES

This unit is to know the basic chemical composition of living organisms and their chemical

nature.

By the end of this unit you will be able to describe:

O carbohydrates, classification of carbohydrates and their metabolism

o, similarlyproteins and.lipids, thcir classifications and metabolisms

a and Biological Oxidation.

272 INTRODUCTION

All living organisms are mainly composed of organic substances like carbohydrates, proteins,

fats and nucleic acids. Besides, minerals like sodium" potassium, calciurq phosphorous, iron

etc., are also present in the living organisms.

As you know, food is an essential requirement for anima\ !o get energf {or sy1{nip the

g.ofri and mainten-.". fooO is also h.ioty consists o-f cgrbohydrates, proJfu,Iats, mineralg

fit*,ir" etc., plants synthesise carbohydrates by way of photosynthesis and this becomes basis

r"r-it" pi"ai,&ion ori"rt or or org"oi" substances. aniiats git thcse food sirbstances directly

or indirectly from the plants.

In this present chapter it iS attempted to discuss the basic chemical nature of carbohy&ates'

pDtein$ and fats. a"a uf* an elementary idea of their metabolism and functional sigpificance

wil also be discussed.

273 CARBOHTDRATES

Carbohydrates serves a .as a main source for energt for all tiving organisms. Substaaces lile
sugars and starch are some of tho best examples for carbohydrates. Chemicaly spcating

- 
Here'R' iefie-senii*tfib*Elkflor -aiyt

acidic group, where as - NHz represent the basic gropp'

Oepending upon the chemical nature (i.e.,'R'), amino acids are divided into neutral, acidic

and basic amino acids.

Neutral amino acids : Leucine, Phenylalaaine Qrstine'

Acidic aminq acids : Glutamic acid. Aspartic acid'
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carbohydratcs gcncrdly consists of carbot, hydrogpa and oryggn ehments in thcir molecules
in the proportior of L2:1 and caa bc rcprescmed by a generd formula.

Cn (HzO)a

Carbohydrates may be defined as aldehyde or ketonc dcrivates of polyhydric (more than
onc-OH Sfoup) alcohols or as compounds that yield these substances on hydrolysis.

27 3.1 Classiflcation of Carbohydrates

Gcnerally carbo&ydrates are classificd as mono, di and polpaccharides, based on the ngmber
of saccharide units present" The tors saccharide is coined' for some carbohydrates likc
sggro--p (cane suqaf). glucose- fructose etc- hecarr<c nf their nntrrre of sweetne$-

Example :

RlO H R2
t ll t*--l+ ! I

Hr N -iH-c- | oH + H | il * iu * cooH ---*1r....-*

Rr6
lll

HrN-CH-*C-NH
?-ep-tid? bond

Re

I-- cH * cooH * Hro

Many such peptide bonds between different amino acids give iise to proteins.

27.4.1 Structure of Proteins

Protein structure can be considered at levels of organisation.

1. Primary structure

It is the sequence of amino acids arranged in the protein molecule.

2. Secondarystructure

It is the folding of polypeptide chains into coiled or plated structures held together by hydrogen
bonds-or folding stabilized by disulp hide bonds.

Tertiary structure

It is a long peptide chain coiled and variously folded in itself resulting highly specific three
dimensional configuration by the various weak molecular forces within ttri protein. The various
forces involved in the maintenance of tertiary structure are hydrogen bonds. Van der weal,s
forces, disulphide bridges and ionic bonds.

4. Quaternary structure

The union of different polypeptides to give a functionally active molecular structure.

Eg: Formation of Haemoglobin from four polypeptide chains

Metabolism

In animals, after protein digestion, the amino acicls are absorbed into the blood circulation
and reach liver and other tissues. In liver, the amino acids can be utilised for energy production.
In the process of amino acid.s break down the ammonia formed from the urrino group is
converted to urea and will be excreted. Besides, the amino acids are also utilised for the
protein synthesis and other biologically important substances.

27,5 LIPIDS

Lipids are irnportant dietary constituents.
grven to these heteroseneous comnorrndc

They include fats, waxes etc. The name 'lipid' is
henalleF nf fhrtir inc..lrrLlo ra.rfrrr..: l- rrra*ao E)..G
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