The environmentmeans everything thatsuroun ds us—ourhouse, garden, town, shops,
hills. rivers, ocean, the air.soil, sunlighteic_andalsothe plants and animals aroundus.

Alllhving andnon-living things that occur naturally on earth constitote the natoral
environment. We alsolnowthatall lnvine oreanisms are dependent on the environment
fortherrsunvival Therrlifeisregulaiedbythe environment andin tum theyvmfloence the
environment. Thus, the environmentwith alliscomponentsis avibrantandintricate
entitv. We needto think twice before doing anvthine thatwould disturb the delicate
balance between the environment andits variouscomponents. Buthow dowe know
what affect our activities have on the environment ?In order tonurture our environment
weneedtounderstandits variouscomponentsandtheirrelationship:

(Graphic to show natural environment)
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Aftercompletingthislesson, thelearnerwill be able to:

*  define ecosystem and give examples of interdependence of aguatic and
terrestrial ecosystents;

o establish relationship benween biotic and abiotic component of an ecosystem;

*  gxplain the interdependence of autoirophs, heterotrophs and saprophyies in
a biotic communin;

*  explain the importance of food chain. food web, different trophic levels and
energy flow in an ecosvstem;

e highlight the importance of cycling of minerals citing the example of carbon,
nitrogen and water and the role played by lomarns in mainiaining rhe cvcles;!

®  Fecognise the various services provided by the ecosvstem;
s justify the vole of adaptation in the living world:

*  correlate the benefits of cooperation in the various fypes of association such
as mutualism, commensalism and symbiosis.

» identifv the factors which lead to population growth.

29.1 ECOSYSTEM AND ITS COMPONENTS

Living organisms drawtheirnutrition andoxyeen forsunivalfromthe environment In
the process, plants and amimals interact with each other and also their physical
environment Thus. an ecosystem may be defined as “a bielegical environment
consisting of all erganisms living in a particular area, as well as the non-living
physical components of the envirenment with which the erganisms interact™.

A GTansley in 1935 put forward the concept of ecosystem. The word ecosystem
15 dertved from the greek word “eikes meaning home and systema meaning
svstem™.

An ecosvstem can either be natoral or homan-designed. How are these two
different from each other?

All ecosystems that exist in natore are Natoral ecosystem. Thev can either be
terresirial or aguatic. Grasslands and deserts constitute the terrestrial ecosystem
while rrvers, ponds and oceans form the agquatic ecosystem. On the other hand,
man-made or human designed ecosvstem 15 an artificzal ecosvsteme g gardens.
aguarium, crop fields etc.
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29.2 COMPONENTS OF AN ECOSYSTEM AND THEIR

RELATTONSHIP

Both, non-living andinving thin ssconstitute an ecosvstem. Accordinglyvthey are termed
as ablotic andbiolicComponents.

Abiofic: Abioticcomponents are the non-Inan g physical andchemical factorsm
the environmentof an ecosvsten.

« Biotic: Bioticcomponents are the organisms which include plants, animals and
MICT0-0r SANISS 1 AN eCosYsiemL

Table 29.1 Components of the ecosvsiem

Sunfight Primarvproducers
Temperamre Herbivores
Precipitation Camivores

Waier or moisture Onmivores

Soil Detritivoreselr.
Ajrefc.

All of these components vary over space and time. You musthave observed that
plants of coastal regions. hilly areas and deserts are distinctly different from each
other, Dovou knowwhv? It is becaonse each one has different abiotic components
like temperature, soil and moisture. Thus, we see that the abiotic components
affect the various organisis in the environment.

Carmivores _.-.. _
L ——%
e =
Sunlighi figer
Ferhivores
Soil .
= Eartiwormy - i
—— =y - =~ - Wiiter
L S Fish

Fig. 29.1 Components of an ecosystem.
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List the biotic and abietic components shovwn in figore 29.1

S. No. BIOTIC ABIOTIC

H vou have five biotic and three abiotic components correct, then vour score is
excellent

Four biotic and three abiotic components correct, then it is zood
Anvthing below this, vou need to revise.

These environmental factors-"biotic” and “abiotic™ are important in all the
ecosystems. Can yvou now think how all Iiving beings are totally dependent
on the abiofic components of the environment? Yes, voo are right. The green
plants manufactore their food with the help of sunlight, CO_andchlorophyll
(the zreen pigment present in the leaves of the plants). The herbivores and
carnivores including humans are dependent on the food produced by the
plants. Plants, animals and other organisms reiease back carbon dioxide,
oxveen, water and other nutrients into the environment. This not only
enriches the soil but also replenishes the atmosphere. You will read about
this in the subsequent section. Thus. we can say that we all eat a hit of
sunlight every dav.

29.3 BIOTIC COMMUNITY

Biotic community refers to populations of various kKinds of organisms lving
together and sharnng the same habitat An ecossystem houses several biotic
communines which interact with each other. For example, one can ebserve
populations of different kinds of birds, insects and many other animals on a tree,
Irving in the same environment, muteally sustaining and mterdependent. This
assemhbly of different organisms constitutes a biotic community. Depending on the
mode of nutrition, members of abiotic community arecategorisedintoaotetrophs,
heterotrophs and saproirophs.

Autotrophs (Gr. Auto- self; rophos-feeder): You know that all plants (except for
a few parasiic plants) can manufacture their own food bv the process of
photosynthesis, butdovou know that there are certain organisms that donotutilize
sunlight vetcan manufacture their food by the process of chemopsynthesis. Certain
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bacteriabelong o thiscategony: Since the plants provide food to all the animals directly
orindirectlythey are alsocalled produocers.

Autotrophs formthebasisof anvbiotic systemas thevirapsolar energyiomanufaciure
foodforall.

In terrestrial ecosystems, the autotrophs are mainty the rootedplants whilein aguatic
ecosyvsien floating plantscalled phvtoplankion andshaliowwaterroptedplantscalled
macrophyviesare the examples of autotrophs.

Heterotrophs (Gr-heteros - other; trophs - feeder) arecalledconsum ers which feed
on plants and animals. Consumers include herbiveres (that eat plant material) and
carnivores (which eat other animals).

Saprotrophs (Gr: sapros - rotten: trophos - feeder) also called decompaosers
feed on dead and decaving matter. They break down the complex organic
compounds of dead plants and animals into simpler forms and return them back
into the environment. Decompeosers form an impertant link between the living
and non-living component of the ecosystem. Some bacteria andfungi belongz to
this category.

Members of a bietic community

! ‘ .
Antotrophs Heterotrophs Saprophytes
{plants, algae) J’ {some bacteria and fungi)
v ' v

Primary consumers  Secondary consumers  Tertiary consamers

' | ‘

Herbivores Primary Carnivores (Secondary & Tertiary
{cow, sheep) (frog, peacock) Carnivores)
{lion., tiger)

You can name many more examples of primary COnsumers, Secondary consumers
and tertiary’ consumers. List some of them in the space provided.

Pondis a good example of an ecosystem to onderstand the concept of abiotic and
biotic components and theiwr relationship. A pond has three different lavers: top.
middle and bottom. All the three 1ayvers differ ereathy from each other in terms of
temperature, lichtcondifons, oxveen content and other factors that affect the lnves
of the biotic components living in 1t If vou have taken a dip in a pond then yvou
musthave experienced thatthe temperature of thewater at the top is different from
its deeper lavers.
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Fig. 2972 shows the biotic and abiotic components of an ecosvstem. WWater,
dissobved oxveen, carbon dioxide. mmnerals, soil and stones are the abiotic
components. A nafral pond also has thousands of different species of plants and
animals Inang together. Some are nacroscopic, that s, these are too small o be
seen with the naked eve while some others are macroscopic. These constitute the
biotc component Greater the number of species present in the pond, the swonger
and healthier 1t 15. Here, Inving thines are bom. they live, breathe, feed, excrete,
maove, grow, reproduce, become foodfor others and diewithin the pond.

1) Zooplanktons
vl {Herbivores)
RN Phytoplankions Primary cons
A (Producers) eonsumers,  \eiliperal
il ) o
Anoted vegetation '*‘;,f;l- il f"'_.—' Y =4
{Producers) .E. (i) Sug s Lestuss
Muskgrass [fes * Seeandury consumers
' ‘t\ [Sé_cali:lary carmivired)
A * Tertiary comsumers ;
: e " e Sediment

Fig. 29.1 The pond scosystem showing the biofie end abiotic components

29.4 FOOD CHAIN AND FOOD WEB

Ohserve fisure 292 Yoo can make out that oreanisms form achain of *eating” and
‘being eaten’. In the fie vou can see that small fish is feedine on phytoplanktons
which in turn 15 being eaten by a bigeer fish. This constitetes the food chain. A
simple food chain basically consists of producers. herbivores and camivores. Just
like the pond, a simple food chain in a terrestrial ecosystem links the trees and
shrubs (producers), the giraffes (herbivores that eat trees and shrubs) and the lions
(carnivores that eat the herbivores). Each link in thischain 1s foodfor thenextlevel
and is said to be at a particolar trophic level {trophos means feeding). In the
example. trees and shrubs are the producers and occupy trophic 1evel L oiraffe
comes at trophic level II, while lon occupies the third trophic level. As food
provides enerey. food chain mav be defined as “succession of organisms in an
ecological community that constitutes a passing on of food energy from one
organism to another as each consumes a lower member andin turnis preved
vpon by a higher member of the food chain.”
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Differenttypes of foodchain can existin an ecosystem. The examples given belowswill
helpvou tounderstandthevariousfoodchams.

1. Grazingfoodchainisfoundbothin aquatic aswell as erasslandecosysiem. Ifis
the mostcommon foodchain foundin the terrestrial ecosysten.

« Foodchainin aterrestrial ecosysiem:

VR
. “H '._1‘ i
i LR ) {
Crrass Rihahit Wl Tiger
A
U R ‘__pm
firaay Ereanshopper Fny Swrkan Hivwd

¢« Foodchain in an aguatic ecosysten:

FPicidopland ton Amociv Chetnrioe Sl Pl
] K
FEA — s e T,
W .
Y Merverain s e
Phyiegfankrean e ensigui Smesfler-fish
i Zaplantion . a l
= -=( -
Higriper fish

Crpcoilile

2. Detritos food chain: This tvpe of food chain starts from dead organic matter.
The dead organic matter is broken down into simple notrients by micro-
organisms like fungl and bacteria, These simple nutrients and decomposers
are then consumed by smaller carnivores which in turn become foodfor larger

Carnivores.
Adrcro-organism Eurtiworm Frenr Snerke

{Fevding on diad

orgranic Meatterd Pu::ru k

Asinular detritus foodchain also existin an aguatlic ecosystem
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Environment However, mostanimals form apart of more than one foodchain and eatmore than one
kKindoffoodin ordertomesttherrfoodandenergvrequirements. These interconnecied
foodchains formafeedweb. (figure 29.3)

Nofes

Fig. 28.3 A food web

Significance of foodchain andfoodweh:
1. Thevhelptomaintain ecological balance.
2 Thevhelpinunderstanding thefeedingrelations amon g oreanisms.

3 Energvilowandnutrientcyele talkes place throogh them.

¢ Goforawalkin anearby park or field or riverside or seabeach.
¢  Nopte down the various abiotic andbiotic factors.

*  Onachartpapermakeacollage of these biotic and abiotic factors. Youcan draw
andpaste pictures of these. With the help of arrowsvou can showhowthe biotic
factors are dependent on the ahotic factors.

# Mentionthefoodchain thatyvou have ohservedyvourself Which trophiclevel of the
foodchamvourepresent? Dovou representmaore than one 7 Youcan drawthe food
webin the space provided.

P
1
b
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29.4. ENERGY FLOW IN AN ECOSYSTEM

Weknowthatfoodprovides enerey andthusin afoodchain, enerevis passedfromone
linktoanother. This enereyflowisunidirectionali e the enereyv-which is ransferredfrom
one trophiclevel tothe next doesnotcome back (figure 29 4) When aherbivore eats,
onlvafraction of the energy(thatit eets from the plantfood) becomes newbodymass:
therest of the enereyis lost as heat or is nsedup by the herbivore to carry out its life
processes (e.g . movement. digestion. respiration. reproduction). Therefore.when the
herbivore s eaten by acamivore, onlyasmall amountof total energvisrecervedbyvihe
carntvore. Of the enereyv transferredfromthe herhivore to the carnivore, some enersy
willbelostasheat or “usedup” byvthecarnivore. The carnivore then has to eatmany
herbivores to getenough enerevio grow. Because of the laree amountof enereythat
is1ostateach link, the amountof enerey thatis transferred eets lesser andlesser aswe

zpupthefoodchan (figure 29.3).
E | i

)y | | D

| Producers Primary Consumer  Segondary Consumer  tertiary Consumer
First trophic level Secomdtrophic level  third rophic level  fourth mophic level

L

Fig. 29.4 Enercy Flow

@,ﬂ
3

10,000 keal —— 1000 kea]l —— 100 kea] —— 10 keal
NU =Enerzy not ntilized

Fig. 29.3 Energy Flow at different irophic ievels'in an ecosvten. Boxes indicaie the
sianding crop biomars and pipes (=) indicare the energy flowing
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Fromthefig 20 3 nameaherbivore, collectivelyname the animals that are at trophic
level 1, andmention the animal that eets the least energy

INTEXT QUESTIONS 29.1

1. Sunlisht forms the abiotic component of ecosystem, name one biotic
component.

]

Why are planfs called producers? Which trophic level do they occupy in an
Ecosystem?

Laa

(Give one reason in support of the statement that “foodweb 1s ajumble of food
chains”.

4. Constructone foodchain andonefoodwebfromthefollowing

Tiger. grains. vultore, frog, snake, grass. cat, sheep. peacock, wolf. rabbit.
phyvtoplankton, small fish, rat, large fish.

29.6 BIOGEOCHEMICAIL OR NUTRIENT CYCLES

There 15 a constant need of nutrients by the biotic community for their survival
and they take these from the environment. Nutrients in the form of oxyvgen.carbon
tioxide, nitrogen. phosphorus, sulphur or water exists in a definite amount in the
emvironment. The amount of these nutrients however varies i different parts of
an ecosysiem at a eiven time. But these elements are never lost and nature has its
own method of replenishing them 1n a cvelic manner. The movement of these
nutrients in a cytlic manner in the environment constitotes the biogeochemical
crles. Thus, a “biogeochemical cyvele is the cyvele in which nitrogen, carbon,
and other inorganic elements of the soil. atmosphere, etc. of a region are
convertedinto the organic substances of animals or plants and released back
into the environment.”
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It is acyrhc pathway by which achemical element or molecule moves through the
emvironmentunlike energyflowwhich isunidirectional

Letusnowstudy afewof the biogeochemicalcyeles.
A Carbon cvele

The carbon cyvrle is the hingeochemical cvele by which carbon is exchaneed
between soil, water and atmosphere (air) of the earth. It is the most important
cvrle of the earth and allows for carbon to he recyeled by all of ifs organisms
(figure 29.6).

Itjustifies the saving “what zoes aroundcomes around™

Fhotosynthoo

Decomposition
Green Plant Make

organic Compound

Hespiration

Fig. 28.6 Carbon Cycle

After studying the carhon cyvele, can vou think of anv two ways by which human
actovities have been interferin e with nature’scarbon cyele. Write them down in the
space providedbelow:

B. Nitrogen cycle
What is nifrogen cvele

Nitrogen cycle is the biogeochemical cyrle that describes the transformation of
nitrogen and nitrogen-containing compounds in nature. Atmospheric nitrogen is
the biggestsource of nitrogen. Green plants absorb nitrogen in the form of nitrates
and nitrites from the soil and water. Animals get nitrogen when they feed upon
plants. Nitrogen is an essentidl component of proteins and noclei acids in Iving
organismsi{fizure 20.7).
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Enviromment Momospheric nitrogen N

2

: g
~ S Fied by lightening
£ Nirogen + Oxygen

Hertvines E

= Oxides olnitnogen
Notes % (NI ind KO

Soil mitrates N,
Mitrogen cyele

Fig. 20.7 Nitrogen Cycle

Thenitrogencyvelecan bestudiedin frve steps:

i. Nitrogenfixation: Aswecanseein thefisure. above, nitrogencan befixedin two

WS

a Lishtening dunngclondformation: Nitrogen andoxyveencombine witheach
other to form oxides of nitrogen in the atmosphere by lightening. These
nitrogen oxides then dissohve inramn water and on reaching the earth 'ssurface
becomes a part of the so1l andwater.

b. Freelningmicro-oreanismspresentin thesoil andbvihesymbiotc bacteria
in therootnoduies of certain leguminoos plants: Microbes like the blue green
aleae andbacteriafix the atmospheric nitrogen mtonimites andnitrates. These
nitrogenouscompounds are then releasedinto thesoil.

i Niirogenassimilation: Plants absorbnitrogen in the formof nitrates to prepare
amuno acids. Thisnifrogen isthen taken up bythe animals in theformof proteins
through the fondchain.

iii. Ammonification: The proteinsin the body of the animals are broken down into
simplerformlikeurea andammonia Theseare thenremovediromthebodyalong
withurme andexcreta. Deadplants andanimmals alsoretumnifrogen to thesoilas
ammoniuvm compounds. These ammonivm compounds are then converted to
ammoniaty ammonifyingbacteria
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iv.

Nifrification: Conversion of anmmoniaintonitratesiscallednimficafion Nitrifying
bacterialike Nirrosobacter and Nitrosomonasfoundin the soil comvert ammonia
intonitrate Some otherbacteriapresentin thesoilconvert ammoniaintonitrites.
Some of this nifrates andnitrites are again taken up v the plantsfor theirnotation

Nimmifying bacteria —3 Convertammoniatonitrate
( Nitrosobacrer. Nitrosomonas)

Deniirification: Denitrifving bacteria like Preudomonas and Clostridium
Ining in the soil redoce the soil nifrites and nitrates into nitrogen which is
returnedbackinto the atmosphere.

Demtrifyingbacteria —+ Reducenifrates andnifrites to
(Pseudomonas, Clostrdiim) nifrogen

Nowcan vou think of some ways v which nature and human activities are adding
nifrogen into the atmosphere? Write at least two of these in the space provided
below

C. Water cyele

You all know that water is very essential for all Inving orzanisms but the earth has
a limited amount of water. The water keeps going from one component of an
ecosvstem to anothercomponentin acvelic manner which 1scalled the watercyecle
(figure 29.8).

T

/
&,

Fig. 29.8 Water Cvele
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INTEXT QUESTIONS 29.2

1. Name anv two ways which are responsible for addine carbon dioxide in the
atmosphere.

Nofes

2. Name the bacteria which live in the roots of the leguminous plants and are
responsible for nitrogen fixation.

3 What 15 the process of conversion of free atmospheric nitrogen into nitrites
and nitrates called?

4. 'Whatis the role plaved by denitrifvinge bacteria and nitnifyine bacteria in the
nifrogen cvrle? Give the name of one denitrifyving bacteria and one for
nifrifying bacteria.

Lt

Mention anvonerole thatvou plavin the (1) nitrogen cvele and (1) carbon oyvele.

6. Nitrogen is an essential component of the proteins and nucleic acids in living
beings. Mention any one way by which youo obtain nitrogen for vour growth.

=]

Mention one way in which increasing deforestation by humans is influencing
the carbon cvele:

29.7T ECOSYSTEM SERVICES

Have vou ever given a thought how the ecosystems are valuable to us? We 2ain
benefitfromsome of the resources of our natural ecosystemfree of coste g

We take in oxvgen (plants take in carbon dioxide) from the emvironment. The
foresis, rovers and oceans control the climate. There is also anatmral check on the
pests by the predators and parasites thus Keeping the diseasesundercontrol

Can vou Iive without taking food or water? Nao!! Where do von get them from?
Right!!! Plants and aleae trap solar energy for photosynthesis and produce food
for all orgamisms. Water, minerals. biomass foels. wood (for fuel and for
constructing houses) required for our daily needs are all provided by the
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environment. Think of many more services that are provided by oor environment
andlistthembelow

EcosystemServices.
I

2.

3.

4.

5.

Although our environment provides us with so many valoable resources free of
cost, the need of the hour 15 to appreciate its value and judicionsly utilize the
servicesso thatwecan leave themfor onrfuture generation.

29.8 ADAPTATIONS IN ORGANISMS

We walkwith our legs, birds fIvwith therr wings while whales swimwith flippers.
Why are the limbs different in them? Yoo will say, we walk on land, birds soar in
arr and whales Irve and move in water. You are righi. The limbs are adapted to the
environment in which the thev Iive. Adaptations are special features that allow
a plant or animal to live in a particular place or habitat. Can vou tell how the
frog is adapted to jump on land and swwim in water? Limbs help them to jump and
webhelps inswinmmne. The Inving things adaptthemselvessothatthevean:

o snccessfullvocompeteforfood

o defendthemselvesfromattack by other organisms

» findfavourablecondiionsioreprodoce

» respondefficientlytothechaneein environment

29.8.1 Aquatic adaptations in plants:

Aquatic plants are called hydrophytes (hyvdro: water: phvie: plant). For a life in
Water:

« Hydrophvteshavereducedrootsystemaswateris easily available.

 Floating leaves have stomata only on their opper surface while the submerged
oneshavenostomataatall

o The leaves are thin and narrow for example Hvdrilla, or long, flat, ribbon
shaped for example Vallismeria. These adaptations protect the plant body
from any damage due to watercuorrents.
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Environment e« The stem mav be long, slender
andspongy. opreventthemirom
getting carnied away by water
cumrente.g lotns
Notes » Flat leaves on surface plants

are for floatation. The broad L otiss
upper surface is coated with % 1
wax which acts as water
repellant, for example lotus.

water ity

o  Examples: water Iily, Hvdrilla. ) ' i _
Nalligiag T Qi Wity Fallisneria I Hvelrill
(Eschhornia). Fig, 20.9 Same Agquatic Piants

Idennfy anyvone adaptivefeature in each of these aguatic plants

Aquatic plant Adaptive feature

29.8.2 Aquatic adaptations in animals:

The animalsthatlive mwatershow the followinecharacteristics:
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1. Streamlinedbody (pointed at both ends) that reduces friction when the animal Enviromment
moves through the water.

)

Smuooth, almosthairless hodyhelps aguatic mammeals move through the water
with littie friction.

Webbedfeetin ducks. (formedfromthin skin between the toes), work like paddles Notes
forswimming.

L

4. Flattenedtail thatserve asoar

L

Fins of fish help to swim. steer and maintain balance: Awhale has flippers for
SWinnmning.

6. Long legs and necks in cranes keep the bodies of wading birds out of the
water. The lonz neck helps the birds to reach the water, or below it, for food

{. Blubber of whale, a thick laver of fat or oil stored between the skin and
muscles of the body. provides insulation.

&.  Eves are positioned on top of the head which allows animals to hide in water
and still detect predators or prev-above the water.

0. Transparent evelids cover the eyes water of animals swimmung anderwater.

10. Nosirils positioned near the top of the head allow animais to come to the
surface to breathe in air. Nostrils close when the animal eoes under the water
e.z. whales, dolphines.

11. Some fish have swim bladder which is filled with air to help maintain
buoyancy:

12 Fish and aguatic invertebrates like prawns have gills for respiration.

i @

Fig. 2910 Aqguatic Animals
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29.8.3 Terresirial adaptations in plants:

Terrestrial plants include mesophytes (meso =moderate) and xetophyies (Xero
=scarce water).

M esophyviic adaptations:

Mesophytes are terrestrial plantswhich are adapted toneither aparticolarlvdrynor
particularly wet environment. Mesophytes include the majonty of terrestrial
plantswhich have thefollowing adaptations:

» Mesophytes eenerallvrequoire
acontinuouswatersupphyand
have large, thin and hroad
leaves with alarge nomber of
stomata on the vndersides of
leaves.

* The roots of mesophvies are

well developed. branched and
provided with arootcap.
¢ The shoot svstem i5 well
oreanised.
Xerophytic adaptations : Fig. 20.11 Mesophytes

Xerophytesare deseriplants, well adaptedto high temperature andwatershortages.
They are adaptedtostore andconserve water. The adaptations that Xerophytes may
exhibitare:

» Succulent leaves and stems to store water e.2. cacti. Succulent: soft.fleshy.
waterstoring structures.

* Thevhavefewornoleaveswhich redoce
transpiration.

» Manvdesertirees andshrubs have thomns
forprotection from enemies.

o Fewersiomata toredoce water loss.

» Deep widespread root svsiem caters o
maximumwater uptake.

Fig. 29.11 Soms Xerophytes (Cacti,
Casuaring eic.

29.8.4 Adaptations in desert animals:

e Most of the desert animals avoid being out in the sun during the day. Many
desert mammals. reptiles. and-amphibians 1rve in burrows to escape the
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intense desertheat. Thevcome out doring the nightwhen the temperatures are
low:

» Due to constant exposure to hizh temperatures. desert animals need to
maintain their body temperatures at an optimum level forwhich some of them
have developedlong hody parts that provide ereater body surface to dissipate
heat.

o These animals have scalvskin, resistantto deving.
« Camelshave ahump tostore fat.

e A camel can drink very large amounts of
water in one day or survive for a relatively
long time without drinking ansy'water. They
can excrete concentrated urine when there is
waterscarcities and thusreduce loss of water.

e  Desert animals like reptiles have minimised
loss of water by excreting urine in the form
of insoluble uric acid. This ensures very
]j_[ﬂgm!astagg ofwater Fig. 20.13 Dezerr Animal (Camel|

9.7.5 Adaptations to survive in extreme cold and scarcity of water

e The animalswhich Iive incoldclimates have very thickfur over the body'to trap
airandinsulateit
o Thevalsohavealaverof storedfatunder the skin to grve additionalinsulation.

¢« Thebodyshape andsize of mansycoldclimate mammalsiswell adaptedtothecold
climate Thevareroundandbuolicywith shartlees. ears andtail. These adaptations
helptoconserveheat

*  Pencums have a thick 1aver of densely packedfeathers toreduce heatloss Its
flippers and legs are also adapied to reduce heat loss.

Polar Bear Penguin

Fig. 29.14 Polar bear and penguin
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29.7.6 Aerial adaptations in animals:

Aerial animals include asmall number of animals that are able toflyin air, These animals
come to the trees or land or water for safetv or shelter. These are called arboreal
animals (which dwell ontrees). Thevmaywalk orrun onlandor glide in airfor ashort
whiletolandon the tree orground. Fivingsquirrel. fiving lizard. treefroes. lemurs and
monkevsbelong to this group. True asrial animals are birds andbats. These animals
exhibit adaptations to balance themselves and stav in air. soaring or fiving. These
adaptations mclude:

Streamlinedbodytosteerthrough the air.
Wings - Forelimbs are modifiedintowings tohelp them tofhy.

Birds havewings that are coveredwith feathers which trap airtokeep the body
warm and help the bird to fIv. Bats have an
extension of the skin between fingers of
forelimbwhichhelpthemtofy:

Bones- Bones arehollowtomake thembicht

Flight muscles - Vervstrong flishtmmscles
are attached from the body to the wings.

Fig.29.15 Bar

NVisitanearbyvpondor alake and observe thevarious planfs thatvoucansee. Try
tofindtheirrcommon andscientfic names.

Make alistof -
Plants thatwerefloatinz on the surface of the water

1
2.  Remain on the surface but hadroots or stem in water

Nowstudythe adaptations thathelp themtofloat orremain on the surface of water.

Name of the plant Special featores
1 (i) {ii)
2 () (i)

INTEXT QUESTIONS 293

Why are leaves of water ilveoatedwith wax on the uppersurface?
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2. Nametbtwotree dwellers.

Lad

Enumerate the adaptations of birds that enable them to flyv so easily (Any
owo).

4. How are penzuins able to sunvive in the extreme cold conditions X Any two
adaptations)

L

Whyw da the desert plants have fewer stomata?

6. Humans are not adapted for aguatic life. Tist any twao challenges that von
wouldface when vou go for swinuming in a pond/lake and the wass by which
vou would overcome them and become an effective swimmer.

299 POPULATION INTERACTION

You have learnt that all Ining organisms are interdependent, otherwise it would
be difficulttolive together in apopulation.

Whatis population?

Population is a eroup of similar individuals Inving in a parficular geographical
area. Populations of different species of organisms lrve in the same ecosystem.
When organisms encounter one another n their habitats. they can infloence each
other in a number of wavs. Some inferactions are harmful to one or both of the
oreanisms. Others are beneficial

Such relationships can be characterised into different tvpes depending on the
interaction andthe extenttowhich they associate.

1. Mutualism: Mutoalism in an interaction between individoals belonging to
two different species. that henefit both members: Lichen is a complete enfiny
formed by the association of an alea and a funzus. The main body of the lichen is
formedby fungus. The alza manufaciures food for itself as well as for the fuonens.
while the funzus provideswater, minerals andsheltertothe alza

2. Commensalism: Commensalism is an interspecific interaction where one
species benefis and the other 15 vnaffected (neither harmed nor benefitted).
Comimensal relationships may involve one organism using another for
transportation or for housing. For example. hermidt crab lives in gastropod shell to
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protect their body: Sucker fish attaches itself ta the nnder surface of shark and gets
afree ride. It 1s thus protected from 15 predators and is also widely dispersed in
thisway

3. Parasitism: It includes one organism Iiving in or on the body of another
Irving organism from which it derives nourishment and in the process harms 1its
host For example: tapeworminving in the intestine of man.

4. Symbiesis: Aclose interaction between two or more different orzanisms of
different species living in close physical association. You are guite fammiliar with
pollination of flowers where the flowering plants are cross pollinated by the bees
which benefit by getting nectar from the plants. Plants pollinated in this manner
produce less pollen than do plants that rely on the wind to transfer polien. This is
an example of svmbiotic association.

This is the term that relates to parasitism. commensalism an dmuinalism T iterally
the word symbiosis means Iiving toeether. More important for us to understand
is that emphasis is on the interactions that involve a close relationship between
two kind of organisms.

INTEXT QUESTIONS 29.4

1. Howisthesuckerfish benefitied byattaching itself to theshark's body?What
tvpe of association 1s it?

2 ¥ alza provides food to the fongos that lives on it, what does the funzus do
for the alga?

29.10 POPULATION GROWTH

Population is an ageresate of indrviduals belonging to the same species.

Population of any species does not remain static. It underzoes changes. Now the
question arises as to why does the population Keeps chaneing? [etus trv to find
an answer ta this goestion.

Population growth 15 the change in the number of individuals of any speciesin a
population at a grven time. The size of the population depends upon the density,
natality (birth rate), mortality (death rate), population dispersal, age distribution.
and environmental resistance that the population has to face.

SCIENCE AND TECENOLOGY




29.10.1 Population growth:

The provisionsfor life in azeosraphical areawhere apopulation Ives is hnmted. Only
certain number of oreanismscan Iivecomfortablyvin the area When this nomber gets
exceededitis termedas “population srowth ™.

Growth rate of apopulation is the difference between the birth rate andthe death rate.
When the birth rate 1s more than the death rate, then the population densitvincreases.

Birth rate or natality: It is defined as the number of 1rve births per thousand per

Mortalify rate: The mortality rate of a population is the number of individuals
dvingperthousandperunitime.

29.10.2 Population dispersal

lissthemovemnentof indrvidoals or groups of Iving organssms bvwhich theyexpandthe
space orrange within which thevlive. Dispersal operateswhen organisms leave the
space that theyhave previousty occupied, or inwhich theywere born andsettie innew
areas. It affects thesize of the population. Population dispersalcan be of two tyvpes:

1. Emigration: Ifisthe permanent outwardmovementof the orzanismsfroma grven
population. Itdecreasesthesize of thelocal populaton.

2. Immigration: Itisthe permanentinwardmovementof the oreanisms fromoutside
into a given population . Itincreases the size of the local population.
29.10.3 Environmental resistance

Itis theresistance presentedby the environmentalconditions toprevent thespeciesfrom
reprodocing atmaximmumrate andthus limiting aspecies from growang outofcontrol.
Emvironmental resistance includeshoth abiotic factors like temperature, space eic_and
biotic factors like natural enemaes. Environment keeps a check on the rise in the
populabion size.

The physical andbiologicalfactors thattogether prevent aspecies fromreproducing at
immaximmrate iscalledenvironmental resistance.

Carrving Capacity: It1s the maximum population that the environmentcan sustain
mndefinitely:
29.10.4 Growth curves:

The zrowth of a population can be expressed in the form of a mathematical
expression called the growth curve. If the number of oreganisms 15 plotied azainst
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time, we getacurve which 1scalled the population growtheurve. Population growth
curve hasacharacterssticshape.

There are twoforms of growth corves. namely. J-shaped growthcurve and S-shaped
or sigmoidal growthcurve.

29.10.5 S-shaped growth curve:

When asmallnumber of orzanisms first enter aprevionshyunoccupiedarea, the srowth
isslow atfirst asitadapts tonewconditions and establishesitself. Reproduction in these
organisms takes place after acertain period of time. Thisiscalledthe lagphase Duonng
this phase, both natalitv andmortalityremain small andrelatvelvoonstant Gradoally,
the erowth becomesrapidandthe population increasesrapidly. Now: the natalitvrate
increaseswhile themortalityremams low Thisiscalledgrowth phase. Therapidrise
in populafion 1s becanse of the availability of plenty of foodandalsobecause thereis
nocompetton between the biotc potential andthe naturalresources. Butthe number
of organisms cannotcontinue toincrease atafaster andfasterrate hecanse eventoally
somethmein the environmentwill become innting andcause an mncrease in the nomber
of deaths_ For animals, food, water orresting sites maybe in short supply, or predators
or disease mayvkill manvindmviduals. Plants mayviackwater, sollnumients orsunlight.
Evenmally; the nomber of in dividuals entering the population willbecome equal to the
number of indnadoais leavingitbydeath orrieratnon andthe population size becomes
stable. Thispartof the population erowthcurveiscalledstable phase where the natalify
rate andmortalityrate are approximatelyvegual The graphsoobtainedis S-shapedand
iscalledthesigmoidcurve.

29.10.6 J-shaped growth corve:

The J-shaped erowth curve describes a situation in which the population growth
continues in an exponential form until the environmental resistance becomes
effective. As the environmental resistance becomes effecttve. there is a stiff
competition for survival and the growth rate stops abruptly. There 15 a sudden
increase in mortality (population crash).

Teemaitionel ahaze
Expangoial phase E
E 3
H =
b &
& &
Timg——* Time ——
Fig. 20,18 S-shaped cuwrve Fig. 2917 J-shaped curve

SCIENCEAND TECENOLOGY




INTEXT QUESTIONS 295

1.

2.

.

=

When does the population densityvincrease?

What is the diff erence between Enigration andImmigration ?

Whatislazphase?

@" WHAT YOU HAVE LEARNT

An ecosvstem 1S a functionally independent unit of biotic and abiotic
components of an ecosystem.

Physical and chemmical factors, plants, animals and micro-organisms are the
structural component of an ecosystem.

Biotic community is the living together and sharing of the same habitat by
different organisms which are classified as antotrophs. heterotrophs and
saprophvies on the basis of theirmode of nutrition.

All the Inving organisms are interdependent through food chains and food
webs. An ecological imbalance 15 caused if amy single species of the
communitvistemoved.

Source of enersy for all the ecosystems is solar radiation which is absorbed
by autotrophs and passed on to the consumers in the form of food (orzanic
substances).

The enerey flow in an ecosystem 1s unidirectional and the amount of energy
that is transferred from one trophic Ievel to another geis lesser and 1esser as
we zofarther alongthefoodchain.

The notrients move from the non-lrving to the inving and back to the non-
Iving component of the ecosystem in a more or less circular manner. These
nuirientcyrles areknown asbiogeochemicaloyeles.

Biosphere. gensphere, hydrosphere. and atmosphere are the maincomponents
of the biogeochemicalcyrles.

Adaptations are special featwres that allow a plant or an animal to Irve in a
particular habatat.
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Enviromment ¢« Population of different species of organisms have svolved certain features
thathelpthemtoirve together inclose association.

» (Onthebasisof the interaction and the extent tawhich the organisms associate
with each other, the association can be called as mumalism, commensalism
orsvmhinsis.

Notes
« Population doesnotremain static.

» Population growth 1s the change in the nomber of individoals of any species
in apopulation ata eiven fime.

e« Size of the population depends vpon the natality, mortality, immigration and
BT eraton.

« FEnvironmentalresistance prevents aspeciesfromreproducing af its maximum
rate.

» Population erowth curves are either J-shapedor S-shaped.

Whatis an ecosystem?Name the various components of an ecosysten.

&
%

Isdewritus abioiccomponentoris it an abiotic component of an ecosystem?

Laa

What is thefunction of Nirrosamonas innitrogencyvele?

4. With thehelp of suitable examples differentiate between the detritus and grazing
foodchain.

Whatis the significance of foodchain andfoodweh?

LA

6. Whydoesthe enerev decrease aswe go alongthe foodchain from producersto
tertiarvconsumers?

7. Whatwillhappen if all the animals areremovedfromapond?
§.  Whyisthenuvmber of trophic level restricted tofour orfivein afoodchain?

9. What is the difference between enerey flow and biogeochemical cvele in an
ecosystem?

10. How are camels able to sunave 1n extreme heat?
11. Why do polar bear have thick fur over their body?

12. Compare the S-shaped pattern of population =rowth with the J-shaped
pattern of population growth.
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. Whatispopulation dispersal?What are the two types of population dispersal?

Whatis the main canse of population explosion?
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13. Dovwvou think population remains static? Support vour answer with-suitable
explanation.
16. Trv to complete the table ziven below
Faatnre How is the featnme Name of the
advantzgeons to the plantfanimal if is
organsm’ found
1 Nostrils positioned near the
top of the head of animals
F.3 To store water Cacti

!.l.J

T oss of water by excreting
uric acid in water

4. Hollow bone Binds
3: Trap air to keep the body | Bads
warm and help the bird to
fly
i Presence of fhippers and
legs
g Thin. bread leaves with a
large number of stomata on
the underside of leaves
8. Acts as @ water repellent Water Iily
and allows them fo remain
afloat on the surface of
water
17. Extensive poaching and hunting has recuced the tiger population in Asia to

a dangerous level

(a) What are they hunted for (2 points)

{b) Draw afood web with tiger as the top level campvore (At least 2 food
chain to be shown)

(c) What effect will removal of the tiser have on (1) the herbrvore (i)
producer?

(You can answer this question by making a food chain)

Plants, animals andmicroorganisms (anyone).
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2. Thevprodoce thefoodfor all the animals etther directty or indicectly. first trophic
level

3. Animals eat more than one Kind of foodin order tomeet theirfood and energy
requirements

4. Refer to text

292

1. Factones.vehicles.bumingwood.living organisms (respiration) (anytwao)

2. Rhizobium

3. Ammonification

4. Dentrifvingbacteriareducesnitrate tonitrogen.

o  Nirifyinghacteriaconverts ammaoniatonitrate.
o  Example: denitrifying bacteria—Pseudomonas, Clostridiun: [any one)
e Nitrifying bacteria Nisrosobactor, Nitrosomonas

5. (1)Release/excrete N, asnitrogen compounds in the nrine/excreta) (i) Release
CO, to the-atmosphere

6. Asfood/asvegetablesimeat{ Anvother)

7. Leadtoincreasein thelevel of atmosphericcarbon dioxide

29.3

1. Wax acts asawaterrepellent.

2. Flvingsguirelflvinelizard/ treefroes/lemurs/monkevs (anyviwo)

3. Streamlined body, hollow bones, strong flight muscles. wines covered with
feathers, forelimbs modified into wings.

4. Presence of thick laver of densely packed feathers, flippers and lecs are
adapted to reduce heat loss.

5.  Toreduce water 1loss:

6. Challenges: Keeping afloat. breathing, eves getting affected (Anv twa)
How to overcome: Ty to move hands and feet so as to smim/keep the nose
above water to breathe air; wear water mask (any two)

294

1. Ttisprotectedfrom its predators: can be widely dispersed. Commensalism
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2. Fungusprovideswater,shelterandmuneralstothe alza Environment

29.5

1. 'When birth rate is more than the death rate.
2. FErmisration Notes
(1) Itisthe permanent cutwardmovementof the organismsfromagiven population.
(i1) Decreasethesize of the population.
Immigration
(1) TItisthe permanentinwardmovementof the organismsfromoutside info a
erven populaton.
(1) Increasesthesizeofthelocal population.

3. Whenthe mdnaduals enterapreviousivunoccupiedarea, the erowth isslow atfirst
asitadaptsto thenewconditions and establishesitself.
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