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Chapter 13: Our Environment

ST 13: THRT UATaR0T — HYUT AigH Td AR &t

13.1 Eco-system — What are its Components? Food Chains & Webs (qIRd= & Toes, ATER Sf@at

T4 3TER W)

[EN] All interacting organisms in an area together with the non-living constituents of the environment form an
ecosystem. Ecosystems can be Natural (forests, ponds, lakes) or Artificial / Man-made (gardens, crop-fields,

aquariums).

[HI] freht & & T+ft Sfia T aTdTaRoT & Sl ke Ao €U & UTRAS (Ecosystem) SHTd &1 UTRdS UTdpfden (a4, drerd, sfie)
3ryar AHa-[Afd / e (sffan, @4, Sterstasmear/Aquarium) gt dehd gl

Component /
Concept (Tuea /
TeheaT)

Detailed Explanation (English)

fara fareron (f54)

1. Biotic & Abiotic
Components (Sta
T 31 ueeh)

2. Food Chain &
Trophic Levels
(3R sj@e gd uidt
®R)

» Abiotic Components: Physical factors like
temperature, rainfall, wind, soil, and minerals.

« Biotic Components:

1. Producers (3d@T&<R): All green plants and blue-
green algae that make organic compounds
(sugar/starch) from inorganic substances by
photosynthesis.

2. Consumers (Su3ledT): Herbivores (I# 2ioft),
Carnivores, Omnivores, and Parasites.

3. Decomposers (8fUeeeh): Micro-organisms
(bacteria and fungi) that break down dead remains
and waste products into simple inorganic
substances that replenish the soil.

A series of organisms feeding on one another forms
a Food Chain. Each step or level of the food chain
forms a Trophic Level (dttft &R):

« 1st Trophic Level (T,): Autotrophs / Producers
(Green plants).

« 2nd Trophic Level (T,): Herbivores / Primary

consumers (Deer, Goat, Grasshopper).
« 3rd Trophic Level (T3): Small carnivores /

Secondary consumers (Frog, Small fish, Snake).
« 4th Trophic Level (T,4): Larger carnivores / Tertiary

consumers (Lion, Tiger, Eagle).
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o 31Sig "eeh: U, auf, ar], §aT gd @l

o S Heh:

1. IaTgeR: Toft &2 W ud fid-gRa Sarer it
TehTST TEAOT gRT ST §91d 8

2. SUNIRT: AMHRIERI, AATERY, Gaigi Td
ricil

3. 3u=edh: STy 3R sae St sifea

I TarT eht TRl STehTal(~eh Tt &
eI ger e 3 g1

Ueh-GTR T HETUT e aTet Sfial Y sjRae oY
SR ST hed &1 59 Ucdeh dRUT ot
gitft TR (Trophic Level) &g &

o T Gt TR (T4): @St / Iames (&)
o) |

o el ot @R (T,): eERt / mufie
Iusiter (feor, I, fg) |

o et Ui W% (T3): B¢ ANRBR /
e Iusitear (Fe) |

o Tqgef gttt TR (T,): i FiEERt / gdae
IuieT (R, 9T, I19T) |
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Component / Detailed Explanation (English) e faavor (84))
Concept (Tuea /
Hehed=T)
3. Energy Flow & « Green plants in a terrestrial ecosystem capture o el uRds § &R oie ufat o ugH aret
10% Law (S<ifwarg  about 1% of the sunlight energy that falls on their TR TSI T ST 1% W @TeT $Holf
T4 10% =T ) leaves. gead gl
« 10% Law: On average, only 10% of the energy * 10% a1 fAam: gah ot TR & srret oieft
present at one trophic level is transferred to the next  wR & dhad 10% il ol g IR i1 &
trophic level (90% is lost as heat to the environment (9 90% FHtAT g g Ufeharen & =0 g) STt
or used in life processes). 2) 1 3TfIg SMER YEe # g=Ia: 3 a1 4
 Because so little energy is left after 3-4 steps, TROT 8 g &1
food chains generally consist of only 3 or 4 trophic o Il T UATE T&d Yehi&fAdh
levels. (Unidirectional) gar g1
« Energy flow is always unidirectional (Jerf2f2eR)
(Sun - Producers - Herbivores - Carnivores) and
never reverts back.
4.Food Web & « Food Web (31TgR ST11): A network of o JTER SITA: AETd SER @St Al
Biological interconnected branching food chains. TQeh ST |
Magnification « Biological Magnification (Sig-ammasfq): The « Stg-amaf (Biological
(SITER SITe Qd Sd- progressive accumulation of non-biodegradable Magnification): STgR & & IR
3rae) harmful chemicals (like pesticides DDT, heavy e} TR WR 3reig Arfteofi gifiere
metals) at successively higher trophic levels in a AT (S fiereres DDT) 6 Gigar &
food chain. Since humans occupy the top level in any A gfg g1 AT TR TR R A &
food chain, the maximum concentration of these HIROT gHIR SRR H & TR Gaifdes A1 §
chemicals accumulates in human bodies. dfaa g ot 81

Trophic Levels & 10% Energy Law Pyramid

Ozone Layer Formation & Depletion (0s)

ic Ozone For

4th Trophic Level: T:rti- (Top Carnivores) — 10 J

Str g
ep 1: Oz —(UV Radiation)- O + O (Free Oxygen Atoms)

Step|2: O + Oz -» Os (Ozone Molecule — Shields Earth from UV)

3rd Trophic Level: S¢condary Consumers (Smalj Carnivores) — 100 )

—1,000)

Ozone D & logical ificati
* CFCs (Chlofofluorocarbons) in refrigerants break down Os (UNEP (1987 freeze)
* N i ici i at Top [Trophic Level.

Figure 13.1: Trophic Levels Pyramid (10% Energy Law), Ozone Layer Formation/Depletion & Biological Magnification / = 13.1:
it TR fARfAE (10% it fAaw), sieie w=d vd Sig-smads — TYBA Coaching Centre

13.2 How do our Activities Affect the Environment? Ozone Layer & Waste Management (3
TR &1 YT T HA Jad+T)

[EN] Human activities impact the environment primarily through (1) Depletion of the stratospheric Ozone layer by
CFCs, and (2) Generation of biodegradable and non-biodegradable garbage.

[HI] s fafafeat gaferor st qea U & & UenR & gifad el 8: (1) CFC 8aAT gRT JHATY Hedl chl TSI URd ohl 37U8TY,
aur (2) St fAfeofia vd st fArftentofia ser o1 Aaer|
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Environmental Issue

(gateofia geT)

Mechanism & Impact (English)

uferar, ware g garer (f84))

1. Ozone Layer
Formation & Depletion
(eien= u=a & fRwfor ga
3Y&T)

2. Biodegradable vs
Non-Biodegradable
Wastes (Sig
Aol sam soig
FArfieneofia ueref)

« Ozone (03) is a molecule formed by three atoms of

oxygen. At ground level it is a deadly poison, but in the
upper atmosphere (stratosphere) it shields the Earth
from harmful ultraviolet (UV) radiation from the Sun
(which causes skin cancer and cataracts in humans).

« Formation of Ozone:

Step 1: O, —[UV radiation]> O + O (free oxygen atoms)
Step 2: O + O, - O3 (Ozone).

» Cause of Depletion: Synthetic chemicals like
Chlorofluorocarbons (CFCs) used as refrigerants and
in fire extinguishers.

o UNEP Action (1987): In 1987, the United Nations
Environment Programme (UNEP) forged an agreement
(Montreal Protocol) to freeze CFC production at 1986
levels and make CFC-free refrigerators mandatory.

« Biodegradable Wastes (St fRftazufia): Substances
broken down by biological processes (saprophytic
bacteria/fungi using specific enzymes), e.g.,
vegetable/fruit peels, paper, cotton, leather, wood,
sewage.

« Non-Biodegradable Wastes (3rsta fAr=fierzofia):
Substances that cannot be broken down by biological
enzymes and persist in the environment for a very long
time, e.g., plastics, polythene, glass, DDT, synthetic
pesticides, heavy metals.

» Waste Disposal Methods: Segregation at source,
Composting/Vermicomposting, Recycling of
plastics/paper/metals, Incineration, and following the
3R/5R principle (Reduce, Reuse, Recycle).

NCERT Intext Questions & Complete Solutions

TAHISRE qr37Td U U |t gt e

Intext Page 212 & Page 214

o IS (03) Sifefie & =
TRATU[ST & T &1 agHSd & I
TR R UG I & I a1 gIHRS
R fafeRror (UV radiation) @
qeft Rt R et & (UV oot &
H1E B T & R gl ) |

o fmfor: 0, —(UV)=> O + O qen
0 + 0y > O3 (3itsi) |

o ITUETT T HROT: AThsRex T
S & TRjeRT SFRARIGAIRIehTel
(CFCs)I

« UNEP gsilar (1987): 93« Iy
TgiaRor erfeh (UNEP) 3 1987 &
CFC 3T @t 1986 & &R W
i ezt a1 FwEitar foma

« Sig fAfiavofta geref: & geref st
Sifren UehH (Sramugsit  shaehl &
USiTsHl) gRT SroEfed gt oI §; Se—
AT, Yelt R

« 3rotg fArfiervofig ueref: & uaref
ST SHfares wehm gRT sroafed g gt
3R qafaRor & &8 T 9o 99 @A §;
SA—verrfRen, uiferefi, i, DDTI
o THERT Yeie & IUTT: dt 9 9@
TR T YIERRRUT, T (@Te
), Gish0T (Recycling) am G:
I (Reuse) |

[Question - EN] 1. What are trophic levels? Give an example of a food chain and state the different trophic levels

init.

2. What is the role of decomposers in the ecosystem?
3. Why are some substances biodegradable and some non-biodegradable?
4. Give any two ways in which biodegradable substances would affect the environment.

5. Give any two ways in which non-biodegradable substances would affect the environment.

[1 - HI] 98 212 UF 214 & UraTd U=

[Answer - EN] 1. Each step or level of a food chain where transfer of food energy takes place is called a trophic

level.

Example Food Chain: Grass (Producer — 1st Trophic Level) - Grasshopper (Primary Consumer — 2nd Trophic
Level) - Frog (Secondary Consumer — 3rd Trophic Level) - Snake (Tertiary Consumer — 4th Trophic Level).
2. Decomposers (bacteria and fungi) break down dead remains and organic waste of organisms into simple
inorganic nutrients, cleaning the environment and replenishing soil fertility for producers.
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3. Enzymes of decomposers are specific in their action; they can break down natural organic materials
(biodegradable) but cannot break down human-made synthetic materials like plastics (non-biodegradable).

4. Biodegradable waste impacts: (i) Decomposition in open heaps produces foul smell and gases; (ii) Serves as a
breeding ground for flies and mosquitoes that spread diseases.

5. Non-biodegradable waste impacts: (i) Persist in soil and water for centuries causing land/water pollution and
clogging drains; (ii) Toxic chemicals like DDT enter food chains and cause biological magnification.

[S¥R - HI] 1. 38R 4T & Uk TRUT hl UTH &R hgd 8| TN U1 (UUH Uit ®R—3drean) > fegr (f3a uidt &r—
AMFERY) > Ao (Ffta it TR—aATaER) > ad (agy gt wr—:fidf miaEr) |

2. 3fuEeeh qd Sfial g ufrel i Gl rehefAch Uar # aaeieh UATeRUl i Wes IWd § 3R JaT &l IeRdT s 3@d 3

3. fuTeehl & GSITgH 37+t fohar # fafre gid §; & urepfaes uardf ot sroafed o Tehd & T WiTfed S pfad uaref &t =gl |

4. Sig fFftenzofta o1 gre: (i) T84 R gty g A9 Serrn, (i) Herdl-A<a3l & gua & I She |

5. 31otq f=itenxuftar &t uwra: (i) S a STet UgWuT T A1ferdl 31a%eg a1, (i) STER Sf@a | Fatl a Sd-3H1aef 3= S|

Intext Page 216

[Question - EN] 1. What is ozone and how does it affect any ecosystem?

2. How can you help in reducing the problem of waste disposal? Give any two methods.
[1%1 - HI] g8 216 & UTaTd U

[Answer - EN] 1. Ozone (O3) is a triatomic molecule of oxygen. At ground level it is poisonous, but in the

stratosphere it forms a protective shield that absorbs harmful ultraviolet (UV) radiation from the Sun, protecting
all living organisms in the ecosystem from skin cancer, cataracts, and damage to plants/plankton.

2. Two methods to reduce waste disposal problems:

(i) Segregation & Composting: Separating biodegradable kitchen waste (green bin) to convert it into
compost/manure.

(ii) 3R Principle (Reduce, Reuse, Recycle): Using cloth/jute bags instead of single-use plastic bags and recycling
paper, glass, and metals.

[S¥R - HI] 1. 3579 (03) SHiRfIS & o= tRATULSHT & 91 370] 81 GHATY Heel # ag I I gTfAchRes TR1ah= (UV) farror et
SaLNTd R aTRe= & gt Sfial h &1 et 61

2. FeRT e f gawr wF A & € Iu: (i) St Arierolia R &Y 31T R Ui (Wre) 9T, (i) Wi & I R $us
& Il T IUTNT JUT ST, ST g GIGSTT T Gdshor (Recycling) Tl

NCERT Textbook Exercises — Complete Step-by-Step Solutions
TGS AT & At wei & Fqof fgwrdt g

Q1

[Question - EN] Which of the following groups contain only biodegradable items?
(a) Grass, flowers and leather (b) Grass, wood and plastic (c) Fruit-peels, cake and lime-juice (d) Cake,
wood and grass

[ors1 - HI] R=fafea 7 @ sn-8 aggl A dhae Sa Rfteofiy geref 82

[Answer - EN] Answer: (a) Grass, flowers and leather, (c) Fruit-peels, cake and lime-juice, and (d) Cake, wood
and grass.
(Group (b) contains plastic, which is non-biodegradable).

[S¥R - HI] 3==: (a), (c) a7 (d) =T Tgl & dhae sig fAfteofta geref § (T8 (b) & wifRee sia Arftaeofia 8) |

Q2

[Question - EN] Which of the following constitute a food-chain?
(a) Grass, wheat and mango (b) Grass, goat and human (c) Goat, cow and elephant (d) Grass, fish and goat
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[51%1 - HI] Rfafa O @i SmeR gjae e afor ehd 82 (a) 919, 18 a1 314 (b) ©T9, Sl a1 H1Hd () T, g a1 g1t (d)
T, ASet] qT Tt

[Answer - EN] Answer: (b) Grass, goat and human (Grass - Goat - Human).

[S¥R - HI] S<R: (b) 919, TIeh<} 9T A (919 - Tt > TMa) |

Q3

[Question - EN] Which of the following are environment-friendly practices?

(a) Carrying cloth-bags to put purchases in while shopping

(b) Switching off unnecessary lights and fans

(c) Walking to school instead of getting your mother to drop you on her scooter

(d) All of the above

[o%1 - HI] frafaf@d & @ s afaror-s aagR sedrd 87 (a) SI6TR STid 994 hus ol Sell o ST (b) 3MTaRdsh dod g Ul s
AT (C) Ther & WIH W fAermerd deat ST (d) IuRterd Foft

[Answer - EN] Answer: (d) All of the above.

[S¥R - HI] S<1%: (d) Suie gl

Q4 & Q5
[Question - EN] Q4. What will happen if we kill all the organisms in one trophic level?
Q5. Will the impact of removing all the organisms in a trophic level be different for different trophic levels? Can
the organisms of any trophic level be removed without causing any damage to the ecosystem?
[or%1 - HI] wst 4: o1 g afe g9 Ueh Uit TR o Toft Sfiai ot game o &2
Ul 5: 7 foRddt oY TR & oft T &l gem ot wera fOa-fe e TRi o forg srenT-srer ghm? ar fopeht et @R o Sfiat &t
TR aht grfad g fomr germr Gora 872
[Answer - EN] Ans 4: If all organisms in one trophic level are killed:
(i) The organisms of the next higher trophic level will starve and die due to lack of food.
(ii) The population of the preceding lower trophic level will increase uncontrollably (since their predators are
gone), leading to severe ecological imbalance.
Ans 5: Yes, the impact will be different for different trophic levels (for example, removing all producers will
collapse the entire ecosystem immediately, whereas removing top carnivores will cause overpopulation of
herbivores and overgrazing). No, the organisms of no trophic level can be removed without damaging the
ecosystem because all trophic levels are interdependent.

[SR - HI] S<R 4: IfE Ueh Uie} TR & Toft Sfial ot oo e € a: (i) S99 SRTe (I=) Uil TR & Sftar ofisi & 371 | #R ST,
Jor (i) 399 Rree (A=) gt TR & Sfiat & T sifdfa o @ gg o, s oikf®ifae dgem e gt s
IR 5: &f, U1 fHa-f9= o} Tl o foIg SreT-o1eiT gh (S IcuTedhl st g2 tR YUl UTRds AT gt SIrgem) | 181, fonedt oft
Uit TR o Sfial el uTiRd™ @l Jerar ugeng T gemT d4a 761 g1

Q6

[Question - EN] What is biological magnification? Will the levels of this magnification be different at different

levels of the ecosystem?

[s121 - HI] Sig-smasf= (Biological magnification) a1 &2 orm TR o faf9a TRl W Sig-smaef ot wema ot fo=g-fora gimm?
[Answer - EN] Biological Magnification: The progressive increase in the concentration of harmful, non-
biodegradable chemicals (such as pesticides like DDT) in the bodies of organisms at each successive trophic
level of a food chain.

Yes, the level of biological magnification is different at different trophic levels — it is lowest in producers (T;)
and increases progressively at higher trophic levels, reaching its maximum in top consumers
(humans/vultures).
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[STR - HI] Sig-3maef: SMER Sl & T Sk Ut TR WR Sfial & SRR # sroig Fftensofta gifere a3t (S DDT) &t
TigdT § shideh g Bl Sig-3ad Hed &
g1, fafda aeht woRY oR 59T TR {99 811 §—38 Iatead # gad o quT i Iuanaaren (S9 ama) & gaifdes gt g1

Q7 & Q8

[Question - EN] Q7. What are the problems caused by the non-biodegradable wastes that we generate?
Q8. If all the waste we generate is biodegradable, will this have no impact on the environment?

[5%1 - HI] Ul 7: 89R gRT 3dTfed orotd fAeftenofia &er @ si=-dt guwmd 3= gidt 872

Sl 8: Ife gAR gRT ST TRT &hekT g fArfienoiia gt Ot T 5Tt §9R UafaRur R his UTa a! usim?

[Answer - EN] Ans 7: Problems caused by non-biodegradable wastes:

(i) They do not decompose and accumulate in soil and water bodies, causing land and water pollution.

(i) Plastic bags clog drains and cause death of stray animals (like cows) when swallowed.

(iii) Toxic chemicals leach into groundwater and enter food chains causing biological magnification.

Ans 8: Even if all waste is biodegradable, an excessive amount of it will still harm the environment because
microbial decomposition is a slow natural process. Large heaps of uncollected biodegradable garbage will
produce foul smell, release greenhouse gases (methane, CO,), pollute water, and breed disease-carrying vectors

(flies, mosquitoes).

[STR - HI] 3=k 7: 3159 f=itenoftar e b Iwd: (i) 3 sradfed @l gid 3R A T Siat Uguur therrd &, (ii) diferefis =ferat st
ST el 8 a7 7T gRT FTet S OR SIeht 7 ST ShRUT S &, (iii) §TfenRen THTa S8R Sf@dll | Sehe Sig-3MaeH ahd &l
IR 8: Ife AR Fawr S FArfiaeofia gt aa oft srafdes Amr & evaxt 1 g W sraae i fd ofidft ug St ot gfer thent,
g Res 1 (BYF) FAepaittt ofR Avmarges Aard!-Hwex g=uT |

Q9

[Question - EN] Why is damage to the ozone layer a cause for concern? What steps are being taken to limit this

damage?

[31%1 - HI] 37T oRd <t &1fa gAR forg e a1 fawa ot 82 39 afa ot Hiffa s & folg m ved Ja1q 71q 82
[Answer - EN] Cause for Concern: The stratospheric ozone layer shields the Earth from harmful high-energy
ultraviolet (UV) radiation of the Sun. Depletion of the ozone layer allows UV rays to reach Earth, causing skin
cancer, cataracts, and immune system damage in humans, as well as damaging crops and marine plankton.
Steps Taken: In 1987, the United Nations Environment Programme (UNEP) forged an international agreement
(Montreal Protocol) to freeze the production of Chlorofluorocarbons (CFCs) at 1986 levels, and made it
mandatory for manufacturing companies worldwide to produce CFC-free refrigerators.

[S¥R - HI] 4T &1 RoT: 37T WRd g3 & 3 a7t gTHeRe uRTaT=T (UV) fafaszor @ gedt i e et 81 39 sem @ UV
feRRut gedt R ugenk sl # @ & e, Hifearfae qur el sl Jeha ugdrd! ol

IBTQ 7Y THeH: 1987 & THgad g gafaror srdehd (UNEP) # Tafgafd &+t fh CFC & Iate &l 1986 & &R W gt Hiffa @1
g T fagy R & CFC-He IhoRex s=m1 sifAard forar mam
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