CHAPTER 1 3
Qur Environment

e have heard the word ‘enwtronment” olten being used an the
television, 1o newspapers and by people arouml us. Our olders Lell
s that the ‘environment® 1s riot whiat 11 wsed 1o be cariler; athers sav thal
wir should work (n a healthy ‘onvicormament'; ol global symmlls Bevalvig
the developed and ﬂl‘-:‘lﬂ_l-ﬂplﬂﬁ countries are regulariy held to discnss
‘enwvironmental’ issues. Inthis chaptor, wie shall be studving how varions
componenis in Lhe environment interact with each other and how we
el the environment

13.1 ECO-SYSTEM — WHAT ARE ITS COMPONENTS?

All organtsms such as plants, animals. microorganisms and human
beines as well as the physicasl sormoundings interact with cach other
andd matntain & balanee in nature, Al mitericting organisms 4 an
area together with/tbe non-tbing constituents of e environment form
an eeosystem.. Thus, an ecosyStem conststs af blotle componenis
comprising Mving organisms and ablolle components comprising
plivsical fntlors ke ternperatore., rainfll, wind. soll and minerals.

Forexample, W vou visil s garden yvou will Bod diferent planis, siacli
as grasses, Lrves: fower bearing plunls ke rose. jasmine, sunffower
and animals lke frogs, insects arud birds. All thess living organisms
miteracl with éach other and thetr growth, reprodoction and other
activitles are affeeted by the ablote components of coosystem. So a grden
15 an ecosyslemn. OLT ypes of eonsystems are forests, ponds amd lakes.
These s patura] coosystems whitle gardims and crop-flelds sm oman-
made fariifeisl) coosystems,

Acthvity 13.1

+ You mighi have seen an aquortum. let s iy to design one,

+ What are the things that we need to keep in mind when we create.
an wquarham’ The fsb wonld peed @ free space for swimming (4
cnuldhealnm-lnﬂ.mlmwﬁmmdﬂﬂﬂ

¢ We siin pruvide oxyiten (birongh an exygen primp erator) and
.!!.Bhﬁndwm::hlsummuhmmumﬂt.HL
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o I we adida Few atuitic plants s antnads 11 can beeamne a sell
wmmmtmwmwmm

% an’ example af @ human-made ecosystem.
o Chr we lave the agrartum o8 soch afler we sel i up? Why Qoes

1t husve to by clenmed onee 1o whille? Do we hove 0 cleon roends
or lakes i ihe snme manmer! Why or wiiy moll

Wi letve siecti In earller olasses (sl organisms cati be grouped as
prclucers, consimmers arid decompasers accordiig Lo the mannet n
whitch Usey obtatn Hietr sustenance from e envirommenil, Lol is recall
whiat we bave learmt hrongh the sell sustaining ecasystem creatod by
us abowre, Which orgatisms can make organlc compounds ke sugar
and starch from muorgatiie snbstances nsing the redtanl energy of the
Suiii U prresence of chilomoplyli? All grecti planits and certain baclisria
whiely cant produce fuod by phiotesynthests come under s category
arid are called the producers.

Organtsins depend on Lhe producers either direcily or niirectly for
Lelr sustenanee? These organisms which consime Lie food produaced,
elther directly fraan producers e mdireelly by Feed g an other constomess
are the consumers. Consumers can boe classed variously as herbivores.,
carntvores, cmuplvores and parasites. Can you give examples for cach of
Lhese calegnries ol consumers?

= jmagine the siination where you do nol clean the aguariiom and
some Nsh and plants have dixl Have vou ever thooghl wiist
happens when an argsmsm die<? The microorgantsms, oompristng
bacleria and fungl, break-down the dead remains and waste
products of orgnaisms. These microorganisms are the decomposers
as they break-down the compiex grganie subsiances inlo simple
Inarganic substances that go into the soll and are used up once
more by the plants. Whal will happen to the garbage, and dead
animils and plants i their absence? W the natuml replendsiment
of the safl Lake place, even (Edecampaosers are nol Lhere?

Activity 13.2
R T . el o i
amm;ﬂ whit lnh‘mld et alhers? %hh:‘tﬁﬂmﬂd IWW: Esﬁmﬂ
olherwise?

- thmm&mddmwhnwmﬂunrmmnwmuwnr
organtsms. ore deprndent on each other

- mu#:@.trwm‘mﬂrmmﬂmmmm
a cham abut least three sieps. | | =1 - |

© Would vou constder any one Sroup of crganisms to be of primary
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Figure 13.1

Food cham tn natume
la) Inn foresl, (i 0
arossfand amd (o] tma
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13.1.1 Food Chains and Webs

inActivity 13,4 wy have formed a series of organisms feeding
ult ene another. This serfes or organlsms taking part
varois hlotlce levels foim & food chain (Flg. 13.1).

Each step or level of the fosd chatn forms a trophic level,
The anlotrophs or the prodocers ane al the Brst trophic love],
They ftx up the solar enerpy and muke 1L avaltidble for

f copsumers come 3t the second, small camivores or the

secondary comsumers al the third and larger camtvores or
) the terttary comsummers fimm the fourth frophic eved (Fz 14.9),
We know that the food we eat acls as a fael to provide us
energy Lo do work. Thus the interactions among varous
companents of the envirenment involves Row of enetgy from
oife caimpanent of the system (o anollier, Aswe Have studled.
(he autotrophs caplure the energy present n surlight and
comvert (b into chemical energy. This energy supporisail (he
activities of the Iving world. From attotrophs, the enetgy gocs
to thie heterotrophs and decompesers, HowiwT, &8 we saw i
the previons Chapter on Sources of Energy’, when one form
ol energy Is changed (o another. some energy 15 iost Lo the
mmviromment in feims which cannol be uséd agin The fow
of rnergy betwsen various components of Lhe enviropmenl
has beéen extenstvely studied'and it has been found that—
The green plants ina lerresirial ecosysiem capture aboul
1% of the energy of sunlight that fafls on thetr leaves and convert it
mi food coergy.
When gmm pliants are ealtn by primary consumers, 4 greal deal
of energy 1s Jost as heal Io the environmenl, some amount goes
inlo dipestton and tn demnge work and Uie rest poes (owarnds growth
and regroduction. An average of 10% ol the foad caten 1s larmed
Iz Its own body and made avallable (or e next Tevel of
SCONSUINEeTS.
Therelorn: 10% ean be taken as the average vahie for the amount
of omganie nestter that s present & each stop and eaches the next
level of consumens.
Sineeso Uitle energy s avatlable for e next lovel of consumers,
food chiatns generaily constst of only three or four steps. The loss
of energy Al cach step Is so greal Lhal very Hille nsable energy
renuatis afler fouar rophic levels,
Thefe are gonerally a greater number of mdividuals al the Tower
troplite levels of an ecosystem, the greatest mumber s of the

producers.

The length and compleniy of food chatns vary greatly. Each organism
Is gemerally eaten by two ormaore other Kitds of orgazisms widceh in
trirn are ezten by several other organisms. So instear of a stratghi
liewe Forxd chiatn, the relationship can be shown as 4 senes of branching
lines called a food web [Flg 13.3).

4
T
% ¥ lheterotrophs or tie constumers. The herbivores or the primary
T
%
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From the energy fow dlagrm (Fg, 13.4),
bwi thimgs become cear. Firstly, L (ow of
eniefpy s unidirectional. The energy Lhat s
captured by the autotrophs does nol revert
back to the solar input and the energy which
passes o the herbivores does niot comye back
to antotrophs. As il moves progresstvely
tiromgh the vartous tophic leviels 1t is no
longer avallable to the previous level,
Secenudly, Uie eoergy avatlable al each trophi:
leved gels diminished progressively due 1o Joss
of snergy al cach lovel

Another interesiing aspect of od chaln
Is how unknowingly some harmiul
chemivals eoter our bodtes thmough the fond
chatm. You have rread 1o Class IX bow water
geis polinted. Ono of the reasons isthe use of
severdal pesticides and other cliemicals 1o
prolect our crops from discases and pests,
These chetnteals are elther washed down into
tie sol or into the water bodies, From the
sotl, these o absorbed by the plants along
wilh water and mdnerals, and from the water
badies these are taken up by aquatio plants

._“Ill_a .'1_' ;
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Figure 13.3
Food teb. constsitng af
mary food chuxins

Fljure 134 Do showtng flowe af ETHTRA 0T an enespstem
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ard ammals. This is one of the ways in which they enter the food chatn,
As these chemicals are nol degradable. these gel accumulated
progressively il each trophic teved. As homsn belmgs ocoupy e lop
Ievel tn any food chain, the maximum concentralton of these chemicals
grt acoumudatled tnour bodies. This phenomenon s known as hiologeal
magrification. This is Lhe reason why our bod grams such as wheat
and rice, veoetabdes and frols, and even meal, ofmiatn varying amounts
of pestcide restdues, They canpol always be retmoved by wasling or
other menns.

Activity 13.3

o Newspuiper roports about pesticide levels i ready-mode food (e
arg offen ssen hese doys ool some slates bave banned ese
produgts: Debsie in-grongs the oeed for such byos ' .

© Wit db o m&muulzuumﬂmmsnm?m.
Ilems? Coubid pesticiides get into our bodies om liraingh
attier food prodosts too? == e

+ Inscuss what mdlmd-umuheﬂ:m:lmd lnrndumnurmlnhfnf
praticides,

Q U E S{a I @::’3'3

Whani ave tmphic leelsY Ghveoan ssampie of o food chain aod sinie 'the
dilferenl rophic jevels m

Wiluil 1s the ride ol decomponsers 11 e ecosysbem’y

148

13.2 HOW DO OUR ACTIVITIES AFFECT THE
ENVIRONMENT?

Wi are an integral part of Lie envirommenl, Charniges In Uw enviropmenl
alfect us and ouractivities chiange the eoviromment arouned us. We have
already seen in Class IX how our activitles podiute the enviromnmend, in
thits chapler. we shall be looking al two of the emvironmental problems
n detan, that 15, deplelicn of the azone layer amd waste disposal.

13.2.1 Ozone Layer and How it is Getting Depleted

Oeone {0,) 15 4 moleoule formed by (hiree atoms of oxygen. While O
which we normally refer (o as dxygen, 15 essimtial fr all aetobie forms or
life. Oreorie, 1s a deadly poison. However, al (e lugher levels af the

almosphere, ogons perfornns an essential functiore it shickds the surface

of the earth trom nltraviolet [17V) mdiation from (e Sun. This radiation
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is Jughly damaging Lo oreamdsins, for exsample, 11 0s Known Lo cause skin
catcer in human betngs.

Ozomie &l the higher levels of the atmosphere 18 a produoct of UV
radiation arting on oxygen (0,) molecule. The Wigher energy LiV
mmdlialions splll apan some maleculer oxygen () tnter free oxygen (0]
atoms. These atoms then combine with the maleeular oxygirn lo form
e as shiowi—

0y 0+

43y 50y
([ THTY

The amount of ceone (0 (he almosphere began Lo drop shiarply 1o
Use 1980s. Tlis docrease Has been Uideed (o syrthelie chemileals ke
chilorolluorocarbons (CFCs) which are used as mofreerants and i e
extinguishiers. In 1887, e Limuted Natons Environrment Trogratine
[UNED succeeded 1 forging anagreement Lo freeze CFC production at
14986 levels: It 15 mow mandatory for all the manufaeindng companies
to make CFC-froe mirigensors throughont the world.

Actlvity 13.4

wwmmmmm- W teports. which
chemicils are responsibile for the depletion of the ozane ;
- mﬂmtrunnmmuumputmpiﬂhmﬁnmurmu
these chemicals have succesded o reducing the domag o ithe
mmmsmmﬂummmmmwwm
reeent years!

13.2.2 Managing the Garbage we Produce

In our dalty activilles, wi generate a lol of material that are thrown
away, What are some of these waste materials? What happens after we
Hirow (hem away? Lol us perorm dn acuvity o tnd answers (o Hiese
uesiinns.

Activity 13.5
« Colleel wisbe materdn] oot your homes. THEs could tichide all
the woste generaied a day, ke idichen waste (spotlt food;

vegetable peels, wmmmmmmm
mﬁ; nmu:hrhdnuuﬂumﬂmhhbwhmmd
Vet wer.

- hwlﬂamtéﬂmhumlmur:ﬂmlmwﬂlmlnm
spce avaulabils you can coliel the matertil W an old bnekéts
Noswier pot dind cover eith ol least §5 em ol sdll.

= Kesp s mterial motsi and observe i 16 doy Intervabe.

© Wit are the matertils tisl st anelangsd over long periods
ol Lime?

« Whal are Wie mtilertils which change (htr foom am sirietiare
e dme?

O Uiwsme mustertals Uit are clmigerd, witel anes cluings Uhe tstist?
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We have seenin the chapter on “Life Processes’ thal the food we eat 1s
digested by vanions enzvmes th o body. Have you ever wondered why
thie same erzyme does ot break-down everyilitng we cat? Emzymes ane
spectfic i thetr action, spoctiic engymes are Reeded for the break-down
of a parttcnlar substanee. That (s why we will not get any energy 1§ woe
try Lo eal coall Becanse of this, muny imman-made matenals ke plastics
will not be broken down by Lhe action of bacteria or olher saprophiytes.
These mutertals will be acted apon by plivsical processes ke Heat and
pressure. but under the ambltent congditions foand (o our envirommymi,
these perstst for a Jonge Ume.

Substanices Uit are broken down by blolegical processes are saud
to he biodegradable, Tlow many of the substances you burjed were
biodegradable? Substances that are nol broken down in 1his manner
aresatd (o be non-bisdegradable. These subsiances mav be tnert and
stmply persist in Lhe environment (or a tong Ume or may hiom e varions
mesibiers ol e eoo-sysiinm.

Actlvity 13.6

. HEH:!HIHMWWWMMHMMMM'
and noo-blodegrdible sibstinces,

. Ihmhngmwﬁnurmhuwmrmﬂmmm
mmmm&mﬂmju

Iy bf;ﬂuﬁﬂmﬂh‘mmﬂ#nhc

1 ﬁﬂmmmmmmm
urhmnmmL
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Wiy are samye sibstances odeyraboile amel e non-bidlegradable
Ghm any twn wiys i owihich sdegmdable sststanees sanihl nlee) e
cnviromment

Give piny s woays B whiteh' i -tlvdlegirniinble sithatzinees wonkl affisel
th ernATEnmeTt

214

VisE Gy (owm o chbv. el s e ssare L0 ind hiaps ol gartsage all over
thie place. Visit any ploce of tourist mieres! and we are sure o Ao e
place ltiered with empty food wrappers. In the farller classes we hove
latkeld alimn thls poldeon of desling with - the garbnge lmbwe gmernie. Let
i iy Jook af the peoblom a b more deeply.
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Activity 13.7

« Foud ont whit happets o the wasde genesited al home. s thee a
sviliem 1 place o collitel thils waste?

© Fmd owd bow the loral body |panchayaz, municipal corparbon.
residenit wellure assonlatiin] deals with the wasie, Are there
mechantsms in place Lo treat the Blodegradable snd uon:
btodegmatable wasies separniely?

. Eghﬂﬂrlmmhwﬂnhmﬁmmmnmy

» How much of this wasie ts biodegradatie?

« Culculate how mich waste ts generated m the classtopm:

o Eugmmy:nnhumwnhm“m

Activity 13.8

. Fuﬂumhuwu:nmqpm“mﬂnmuﬂuuﬂwl Are there
mu:lmﬁmpmphnelnmurz&mhwmtﬁhdhnmm '

_;_ngl_hundhymirmnlmm :
« Pt nut how the lora) ndustries i your hﬂhuldrmhh*

Antmmmmmmhmﬁq !Hi:-nilnud.,ﬂlﬂ' ;

mmmmwmumw r

%

Improvements m our Ue-style have resulled in grealer amounis af
wasle material generallon. Changes i attttude also Hive o role (o play,
with mare and more (hings we use becoming dispesable. Changes in
packaging have resulled in mueh of our‘Waste becoming non-
odegradaltie, What do you think will be the fmpact of these on our
envirnen?

ﬂlﬂpﬂlﬁh cups in trains

If you sk vour paras, lhqzjrm]lpmimﬁyremunhcra v whien les In trams wis
mnn]mplnsncg!mwhm Tiadd 1o be returned 10 the vendor. The mitroduction of
disposable ctpswas hatlod s 4 siop forward for seasons of lyglene. No one @1 Uisl e
perliaps thm.tghllllnnﬂ Lite mpact causad By Ui disposal ol milllons of these cups ot a
'dnﬂyhm gmimmwmmmh dispiosalile cups made of clay, were
suggesied as an allermative. Bul i e thonghl showed (hat making these kidhads on
a large scale would resull 1n the loss of the fertile (op-soll. Now disposable paper-cups
are belng used. What do you think are the advantages of disposable paper-cups over
disposalile plastic cups?

O Envirommoesn)|. 815
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Actlvity 13.9

+ Search Al titermiel or Bbrary to find ool what hvsrdous matortals
have [0 be deall with while disposing of glectmonle flems. How wonld:
theme matertals affect (e Antmonent?

i out b ;ﬂ'-uhrlllrf recyelod. Dhes the recycling process
Bavi any fmpact on ' Emtrormernt?

QUESTIONS

1.  Whal bs e g e iloes U sfforl aby ecivipsiem

P How cnn you help i reducing ibe pmblan of wesie digpesal?® Sive ™
any two i lu=ls }

= Thovanous components of an eoosystem an tnterdependent.

* Theproducers make the energy from sunlight svallabie o tae rest of the ecosystem.

= There s a loss of encrgy as we go frmm one trophio level to the next. tis tmits the
pamber of rophie levels in e food-chaim.

= Human activities have an tmpact an the enviratment.

= Tl use of chemicals ko QFCs lias endangered the czone layor: Stee U oxone
laver protects against the ultraviolon radigiion from the Sun, this could damage
the eovirorsment.

= The waste we genirate may be biodegradabie or not-biodegradabie.

= The dispasal of e wasti we generate i canstng serious eovirommental problems.

<% >

m :

. Wihith of the fallowing groups contatn only blodegradable ilems?
@ Grass, fowers and leather
fl} ::mﬁ.qud and plastic
ey l"i‘ﬁ!LIi“ﬂtﬂ.mhand Wme-jiice
() Cake, wond and grass.
2, Which af the followtng constitute 3 lood-chat?
(a)  Grass, wheal and mangn

[b)  Gmiss, goat and human
~ =
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fs)  Gont. cow anid clephamt

{d} CGrass. fishand goat

Whitch of the following dre environmenit-moendly praciiees?
lal Camying cloth-bags to put purchases in while shoppiag

{B)  Switching o T unnecessary Hghisand fans

jol  Walking (o school msiead of getting your mother is drop you on her scooter

A1 Al orthe above
‘What will happen fwe kifl all the organisms in one traphic levet:

Wil the tmpuet of removing all U ofganisms i1 4. troplie levei hﬂdtm!ﬂml for
different trophic levels” Can the onginismes afany trophiclevel be removed withiont
eaustng any damage i e coosystem?

Wit ts blologtcal magnlleation? Wil mnmamwmmmg
different Wvels of the ltmymm?

'mlmﬂaﬁmhmmm wmmﬂmmmmwﬂ
Al the waste we generate 15 Bodvamdable, wmtlunhhvt!lﬁhﬁpnmnntm
ervironment ?

‘Why ts damagn o thbummhymammrm mmrﬁ"ﬂlﬁtﬁi@m being taken

fo it this damage?:

_ 3 =il =

U Envirormoesi
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