s

é TS

" VY.

,___;___%;.‘\)r]: _
gt gv St

39 SHE & [AR :
o SgHSH - URY UF o7 Wl &1 fFwivard, wRkad; Sta- q9Etie w6,
IR g aeT Safafae Ta G
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11093CHI5

qeat T Sted

9 g o fafq= o=l 9 319 d% oM

e o dF & URHed-TaHed,
Sded o agHed & fava ® o g €1 e
S ® R gedt W W A gt Saur, S
et Sigmied (Biosphere) SH € - 3 waferol
% W Hedl & WY USRS fEa wd €
Sege § geal T qT W arel @ Sfiferd e
wfeer &1 Siawsa gt g, Sqew, wior (food
Yol W @ a1t GeH g ot €) 2R 3T 9w

Yeal W Sfted OIS g1 SE Rl Sl €l
Sraurl foyad 99 9 gl 9, 95 9d |
g H e ferameR qw, gut et ),
THTA A H, STATH 9 H, F TR HX
TEY R oh AW el qh H I S 2

TWE oh THERY % YRS SAqded ¥ & el
@ g Temed W & faed € WY %o
Seted SR agFed d off wd g1 9gd @ ™
S St e e £ e e
q oo w3 €

SaHged 3R THeh I UAERUl % §gd
Tewl aw@ g1 3 T T Wepfash Hew! o9
~gff, 51 9 fagt o o IRefE i w7
3 gHed o dwl S -dEH, 99, Tdar o
gd o gk @ ot goifed B €1 Sfaw et
1 g, 9 9 A oF WY IRERE ARE-YSH
Siral o Siifod @, 984 9 fashfad 8H | 9
Bl 2l

S

uiiRfearfaat (Ecology)
TER 9 9 gt o omu uiRkfeufaet @
TIieReT Heet gt o fawa o qgd =i
A e w R T e @ R
N 82 S Y S §, FAERu- Sifaes o
it qwal o el @ 9 B FE Sl STedd
o € o dqem o fou fafi= Shaenfat =
B IR =9 @ i MavIsh €7 39 GqoH o
T wH o fau o fafay wiforeisieentEl o
T foeiv UM H @ emEvas €, foed
Sifeeh & 3ig dwel § @Ry Sk SR ©|
TRfEfe! @ &9 ¥ Souial o 59,
forerm, faawor, g 9 3er Ufdepal stareensti o
ft Sifad w4 9 gafud 21 aiifeufas) shaa
SterenfiEl o ek Y9 § GaY Rl 8 A
T 2 et favm &= o fodt favm ¥ge &
STt 1 qfF, S s1eren 91 (rifas qw)
Yt erdgeay fSed e yore o 9w Eeny
e Y ¥ gHEG 8, 39 Wiad (Ecologi-
cal system) el S g1 TRfeafa & g
3™ (habitat) FafeRor & wifdes o THEtS
R w1 AN B fafa= YR & wEeRo o
fafy= afifeafaat o f= yoeR & oiias o S
g, @l S-S YR o dig ° Sie-Siq
o™ 1 g0 W YAfR0 % AL B W 7
9 YR Wi qIRREfde e (Ecological
adaptation) #&d 2|
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SHIAST (ecology) W&k ek wIHN &6 J
3= (Oikos) ‘ g’ @R (logy) ‘st
Y fHetey o1 81 SATRiE w1 INfeseh
ad ‘e o ‘s’ W AY fomm A
I W B WSk STeiER sehietsn-geat
o g, T, Sigett °F geH Sherupet o
‘SR- o B H I ®, Th-gE W aNfa
TN F IR A TH Y WA § o
yrofemeh e 9k a (Ernst Haeckel),
57 ey W 1869 H sisahlarst
(Oekologie) ¥ &1 TART fohan, wRkfeerfaent
% FE ek ®Y H WM S B StaenE
(Sifaer) 9 sreifaess (ifae waferor) sewt
& URERE GUh S TSI H OBl
uiftfeerfaen! fomm wed &1 ora: Shaenfar w1
TG G o ST Aifqer qHieaRor 9 Sadeaw
1 SR SeEd € uiifefant @)

uifias o U (Types of Ecosystems)

RS q&rd: ] YR & §: el (Terrestrial)
qids 9 Selld (Aquatic) 9ids| T aiikast
& qA: ‘9@M’ (Biomes) ¥ fawea fwan wm
Hehdl 1 @, el o Wi 1 T SHEE R,
S U 9 drifas & W g S @1 gedt ™

Jifesk et o 9o fagia

fafa= a=m &1 dw w1 fuRon Seery o9
YT Geeh qed Hd 21 ora: fawm ufifeerfaa
¥ URY o Wqel ok sfaddsl o oped A ohi
‘g’ Fed B sHH 99, dT9HM, STddl
fogt geft oroma ot wffa € GUR & F9
Y@ U : o, S e, He SR Zuel
(Tundra) @ €1 Seig i w1 9qs
RS o qS STt & ufdT § dier S @1 g
A H AR, SAReq@, Jard f9fd (Coral
reef), Wi witmferd 81 @S Sial o qiias |
giel, aretre, 9ia, %98 9 Saed (Marshes
and bogs) e &

UTad okt hrd YUTIell o |OeAT (Structure

and functions of Ecosystems)

RS H T H T8l SUersd qe 9 Siget 1
WeTfEl s oo Gt €1 T8 Sk (Wi |
el o wSfaEl ob) sfaer, faawor @ SRt
e &1 o aftfd & 81 g S gfe g,
i uifids o Sifas o swifas wRe B2
amifaes @ fifdsw (Abiotic factors) SRl ¥
AIEE, 6, § 1 TR, STRAl, Ga1 w1 feafd
9 eTSifaeh A1 SThTelh qed (HTEA ST STERIEE,
ST, AE2ISH, hieSEH , T, eIy 1)
Hftgferd 1 Sifess R (Biotic factors) ®

T SRS, U (Wufae, fgdos 9 gdEes)
oIl STT5eeh NS ¢ IAEH § 99 &8 uig
£ B wftafera &, S URe-Geawol UfsRan g’y 319l
zﬁ:;ﬁm;éa | qrerfes SAeRT , mwﬁw | @}ﬂajwsﬂw
T ST
HI- I el AT
foT 15.1 : afEs &t w1 yoret 9 ST
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qIS S0 &1 9| 97t o SUWeRISt § e
g - o, TR, g2 SR gl del W el
Sita wnther €1 fediees Soft oF Susernet o |
EER S9- i, 9, IR e witd € $w
Pt R I R T e S
=H ®R % H@ER (Top carnivores) & &Y
o ST ST B 1 8- oS SR Aol S| A,
a ®, S g Stell W MR ® (S@- whien 3R
fitg), de1 F 3 AT, S -SRI 3R
3T g&H STy gaeh! ol TTHfed HL I O
el o ufEfdd s 2l

Wfheh SN, Scargsh W R ®, Sfew
mufaes U, fodas Susigaet o |ieH
Td ?1 fgdias sustiemn f gdiae Sawierst
% N WU WA 21 IEEH A% TR W Gah
w® fsR B T A ATEE TR (YA HD)
fafsg= weyerf, SiG- wreifeh o TRl Tl
I R et e
FI A 2| G o SEm] Th @ - e 9
R 98 gL B | ST ok faw - We W
Shifad Y&+ aren T *igl (Beetle) Th Hesh &l
G 2, S Uk G 1 9ISH 2 3R 9 T o
TN @1 for S €1 98 W wH SR 39 %H 9
Th TR 9 T TR R o0 Ja©8 & @ESga@al
(Food chain) geil 81 @@ @l i qishan
T Tk ¥ § W & W 90l o SO H
Foft 7aE (Flow of energy) Fed €1 @l §Eerd
Tk STRT A TR TH TR H IS e
SRS - Tk W@, W o= W AR 7, 9%
I fgdioeh Subiersti 1 9isF ? 3R gdias
Hraert o fgdas Sfal @ 1 wier 1 gfd
F B TH YRR TS HEER Se TH 9
s YR o ReR W R g1 aRomesy
T A EuE ¥ TH-TW 9 9e g €
YTl oF 39 TR T B (AUl Sidl i @
el o fashed IS BH W) H @ Sa
(Food web)‘eh%T?ﬂaT%I

133

Y=Id: S YRR 1 W ey g St
& =0 @@ g@en (Grazing food-chain)
3R o @@ @en (Detritus food chain)
WE W @l gl (Scaed) ¥ 3R g
HiEer (e SuAET) e sl @, fores
IMHTERT TEod & W &1 8¢ &R T Sl ol g
giar =, Toad vae, Scasiq 9 fased gfwamn
affera €1 @ geen § o9 9 ufe @ e
2 3R B W W S HY B A€ B IS
TME @l =N TE @l § Y qa ggieft
o At ® o 3ud sl uere w1 eraEes
Hitfed 21
9T % Weh (Types of Biomes)

frsd e 9 o S Y § R ‘e’ @
Ao 1 72 oMel, TH @ WER ok $w Y@
T TEEH SR = Y@ifhd Hi| HER o U
Y@ 9EH 3@ YRR T : o S, HeeE
T, TG GE, Sofd 9| iR 3w
yeefE SRl ST foRaret w1 fawrgds
i greft 15.1 # afvfa 21

e Y-TEEfeR =gk (Biogeochemical Cycle)

gd ot 1 O g #1 fae gegel She fasik
21 TEY Soll SoHed § YR GYOU-THRA g
Sied gfsran SR hidl €, S 8¢ Ui o feu
WIS ol 1 G STER €1 T ST 6
A HTEA SESTFIRS, SEASH 9 e
Aifier o fafda g i 81 eRdl W TgEd 9
FAAY 1 9gd S 99 (Faa 0.1 FfawE)
YRRTETAT0 Gfshal § 19 STl ©1 39T 319 9
ferer WM I8 w1 yeeA-foresi fmar o 3R 9w
qT e ®9 9 WY o A= 9 | Gfed @l
I

gedt W e fafay y&R o Sfifad sial &
w9 H gEl S gl 3 St fafay ger o
TiRfeerdata siqdst @ Sifaa &1 e agaa

2021-22



134

TR 15.1: TER o5 a4\

e i % T g

STy, waeft FAEfasTd
Eipit] SU-UR LEN fediwamt Tar ot =
T |A. SOl (AL R WE 10° | A1 qumE 20° § 250 | Al. S, tves | Al. SEET 96 % g,
(Forest) |Al. e ERC B Fo e wH|  oeiwiewn| @ o
A2, o) e W | A, i a | A2 TR S
B. v s [A2. 10° § 25° ST | A2, d9HF 25° ¥ 30° et ¥ 4, afes
C. difEa 9 fequr s1ene To B. 3USTS, 3f9- I T
B. woed amfem, | T - AE | g a]| e
R e 1,000 fasse T S I
BESRGAET T T e
B. awmooc@s0e|  OMC WD) e Sigel w
ERG 2 T R T ST
C. Tmm a S| % - @A =g §|C. dTEE 9| B. e T e T
TR T =3 foafa - 750 §|  Ovm awiwy| o Al el 5
EERIERCINE 1,500 fieh. i fgd | Fomen 6w
eI F $D T HAe @] adangaq A - i,
I, STATERT, SN S| . d=, o e
HATST 7 |C. T R &Y A Al
RN g | W E freredl, @,
g g qen el Tefl, et
(s <feq) ¥ TSN ¥R A T
=4 Sl
=1 < e fe C. TEEER R
o ®9 F 400 9 oS - W,
1,000 figrft A TE S
feor, momy, 9fed 1
TS Al &
ot
TEEA (1. T 3 37 HeeeE|l. eI, SICeN, [A9EH ¢ 20° §45° W qive qwa 9@ |1 ¥ 3 = aTea-
2. 3TEfYTsh HHE TEEIEA!, ®a- (21 H 382 Tol W S T | TS T8 WA ke
3. e wEEee -G | 15 9 352 el 1 Sgd A |, S e S
4. ¥t TR T T (2 ¥ 25 Wl 3 2 = wafl
o & T [ < AW D -50 e %ﬂ%@%
20 Sereg IS [© A el
o f | 1 IO HfeE | L THFT F foremet| T, I erary, aut| WU 9 A W | 5, Ug o e e
o, i wfosie| 8, STeforn, <R 500 | 1,250 faH.| | B gFE 1 udel | i srufeefq)
(=) STftemT 9 wrE | S0 fH o o gl | TR o, s, oW,
2. T % e 9| & : 500 ¥ 900 . <1, AFRg T,
g I TR F1eft, <%, §f9 9 o=

FHig oNfg el
9, HEl - hel 94
S - 37k o gerEm
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aEw | IT-TER wen mmsﬁ kil wrﬁ?rma
wHe! o g4 - faa
R et Se, e,
STett =, IR, We-
WE & Uell, HIS, T
S Sia-3ig
WA= | 1. T St o | 1. S, A, 9Rad| g o0 g L W ;e | A S AT
(Acquatic) | » ot w11 o 9 3 A YW | g N fafges - | 2. Sl S oRe | TN TRY THEE 9
2. WETETR, WTA-| grgere 9 S s AP
fufs, SR o SR et Siq 3wl
q49 (Estuaries)
w0 St weldta Siforer o6 -
(Altitudinal) ma@_mwaw‘ifm‘fﬁﬁz@ mﬂﬁﬁ;
TSI o Teh! v & AR war{mf;q:ml

g fafaum # & S w @ 71 38 (319iq,
Sifad w4 *1 gferan ®) fafed yae S@-
S, St 9 qives dwal skl sufeafa gfmfaa 2
! STASAT HOR o fafq= am o fa= 2
Tg fa=rar &5 39 o |ie-wi 9t (37eiq
ad o 12 7 o ot fa=m ®) o @1 fafe=
Al @ U word € o fusd 100 #g ant
T agHed 9 SoMed i " H qHEt
U HT TIOH NI Tk ST ffq SKelE
ed @ | A a1 g8 Gqer dig |
IOt ekl ¥ B S WhiA YATE oF §NT &l
®d 2 FE 9% Al gW q@EtE dwi
FFTNTUT W RY Bl © 3R 3k a1, i o
fgY o fased @ gH: SRy 2iar 81 3 = gea:
IR 99 ¥ e B 21 Siamed H Sieu 9
TSR] oF o9 ¥ THEMS awdl o =ohid o
S -THAfs ¥ (Biogeochemical cycles)
FT 9 21 T’ (Bio) 1 e1ef € S qen ‘s’
(Geo) &1 Aad Yeal W Iufeerd @z, fHgT,
I 9 S ¥ B W9 J-TE@EEE T« GRR F
& - T I (Gaseous cycle) 3R EGR
T =% (Sedimentary cycle), TE@ =%

A qarel 1 g YeR/A dgHed 9 HEMErR £
TADel Foh oF U@ HeR Jeal i quddl W i
S At gt qewe 9 o= g €

Sierash (The water cycle)
e Sftaemll, sHed 9 wemsd | S hl Th
oh S TEd €, S @, T o 3 e | -

39 & S 9% Hel Sl ® (SiefHeh o fou
FeE 13 <@)|

@1 =% (The carbon cycle)

gt SteenfEl o wed g S g1 ge g
FTefaeh ATk 1 Gol a0 &1 SaHed | 3Eed
HEA AR o ®Y W oStel | faemmE g
FTe T hlET SEIFIES 1 giafdd &9 2
7€ ufedd diel H WeRRI-EIewo SiwEr |
FHe €8 RS o ANTHIH N AR Bl
21 3@ YRR W FEERSed 9 THE o1l R,
S FEfTR AR SH-T, Soge, TR
(Sucrose) & ®9 H dief | wfed 8 W@ 2
FEEESE T FT IA Y el # Sfaw
frasti o WM B S 21 39 ufEA % AR
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E ‘—,iqlgq'smlq FT SRS i‘
5 |8 g
EE ¥ :
; [ e T 2
LG@J Td TER
[ et T
I e

o7 15.2 : A <k

forere & el o TNl o SSi g e SEaES
9 g el €, I heieEged, S Ul @i
S Frmeh % R T R, 3 e % S
4 Hfad B S B9 U Ol SRRl ok
qSF 0 €, oI ged Sial g fasfed @
4 2| ERTERT SUHM o MU HreieEeed i
e SESAEE | ufafdd wid ®, 3R voed
fsra g1 argred ® ied €1 3T 9Y FeEiEEged
T Sgell o WA W, W Sid T H T
e el R hEeEecH SladsH gfhal
BRI e SRsiiade o uiafdd gt Ii: agHea
H en ot © (Faat 15.2)1

siiRds =% (The oxygen cycle)

Yh-HYeu fRa w1 Y@ §e-uRvmM (By
product) fFfsH 2| I8 FEieEeH *
sffedieror o wfmfer @ @ o=, sreq
TEAFES 9 Wl e T 21 SRS =%
wgd & wfed e 21 9gd § w@EtE aw
AR w4 stferdisH I St 81 98 g
& T oA TS ST 7 der 9gd ¥ o=
el 9 d@ ° fAast #8 WE o AlaEs
TR © - SR Sfage, TefatEm e
| GG H FeRTe-GIT0 Yfehan & SN,

Jifesk et o 9o fagia

S Ul (H,0) o faued 9 sfiedisH 3=
B & S diel w1 SToaieESt gihe o <R off
TE agHed W Tged B

AEers @9 (The nitrogen cycle)

AHSA HT WAl BT GGG FIH AN,
IgHed T\ w1 78 wfaem wm 71 fafu=

JIHEA™
BIECICES
CIREEIR] S sienfir
BiHEGEau| RIlfETEy BIfEGEau
. LEGE
g Rlico
\ A ~
forx 15.3 : WTESIoE wIeh

foerfid @ i (Pigment) oK ¥ I8 T&
Tequl e T (9 ¥ W 9 § T \H
et e i AR Sa I €Y 9 U0
#H o orud €) shad g9 e YRR %
S - 9 g1 a9 5 W= T (Blue
green algae) € 38 Y& T ®9 H TR0
HE Y HWH §| GEEd: TESH AR eI
(Fixation) g & ¥4I ¥ o Sl €1 AgaisH
T ST 90 Ufqerd AF Sk (Biological) 2,
Feiq e & TeU R Tehd B WA B
ygE dia fHgl o gew Sfargst w1 fwen =
Geiferd el i WS o T Al g1 €, el 9 T
IRHed | Tgad ¢ agHed | o faed =R
(Lightening) 9 3{diar fafstor (Cosmic
radiation) g0 eSS 1 ATTHIHT Bl
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TRl s T Sfta ot 39T AfTenteno
F T agHSHd TESH % TH WE A
w9 H ST B9 W U H s8Rt Wit
(Nitrogen assimilation) il €1 SR Siqei
T T Ul oh W W IEHT (AEINA) F
qT S =l Sar @1 fRY ga drel o SHed o
TrEereHT afiTe (Excretion of nitrogenous
wastes) g1, & Sufter SR g1 AEeEe
H ufafdd & 9 21w S TEgEe ®i AR
o ufafdd 0 & 9em e € o g: w0 de gr
TS ~AATHHT 8 Sl &1 B 379 ThR b
a3 Aeee i YA: WA Asee § uRafdd
W T e Bl ¢ 31 W iehA i € Ao
(De-nitrification) se1 Sl & (551 15.3)]

37 @i+ =% (Other mineral cycles)

S Hed H q& - TEAfeh qeail-hie, StierdisH,
eSS 3R eEgeH o eAfdie diel @ wioft
SfteA oh foiu stcafuss wew o Wgd 9 T
gftel foed 81 Saufal o fou emawas 3
gftel ugred wefes AR W SRl w9 W
ferd &, - IThRE, Howl, ohfevdd 3R
R U 3 geeia @au o w9 H gl
o o1 3 H steren Al o THE Sl H 9T S
&1 V& e o0 Sel =k o Hiferd g S
€, a9 4 379L Uikl g geal i qddl W SN
i ae ¥ UYE a% Tgd S ©1 A e
qo®e o ®Y W e W TgEd ¢ R TR
que U Wk H wftel S &1 gl Shaurd
3T qATaRT | Hesiial sTaee § Iufer @ist
AUl | B AT @IS i STERART hl T
#d €| TS A g Wl 9 WivE o deror 9
o @il ®1 9 w3 &) SaefEr w1 geg o
g I WS 3Tefed 9 yarfed g gt 9 wia
§ fie S €
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uriRf¥erfass e (Ecological balance)
fordll wIas =1 oo # Sfal oF WHRE H
TER Tfdeh WAl i sTaeen g aifeerfas
Gqer 21 98 qft G9d €, W& Siaen i
fafguar sTeTeRd TRl w1 wue: aiEdd o
g, afes w@ wreRfas srg@@wr (Natural
succession) & gN & @1 81 3W wiids o
T ISl B TSN % T o S % w o
ot afvfa fren <1 "ovar 21 7@ Hqem ffv=m
wenfaat ® wigeqef o eaet weAm 9@ a2l
T T A T T A A e
Tger g fRan ar ®1 Gqed 39 a| Wt
frlt wxa ® T Fo gfaal o oo o
Sifad & o fau gad yonfaai W ARk @t
g (foeg wefaa =1 en ffvea @ @ ok
o 1 @dl §) $Heh Sl foeier S| ok
Al ¥ o €, S e sig (fezon, Ste
9 g onfz) erefs gen ¥ e €1 Tu W
qigERl (S, IR emfy) erfud A @ iR
IR & R W FR g9 €, o 3Tt
e fEfa @dl 21 Wl o aiifefaes Haer
Y ageld o RO €| SE- ol i URfYE
TSt o Wi STEUM SH- T i o ol
H AE FH F YAl o6 faawor § S_era
21 e iteEd wiaedel o wRo ¥, Wl g
TA-FSAITeEl oS- =, §E SN g e & g
R STl o M W S SR uRfeR
(Original) =i w1 HTEF 1 &8 <d €1 Tl
3TIPHU (Succession) hacirdl 2l

qRfefde STHqeH o HRU- T8 JSadl
T, Wehfaeh faUeME 3R AMe S wRe ot
g I & TWeY W URY GHSE H1 GdoH
Jfad e, S STarTen @ WS % Gqer
I g A §1 TH e 9 B o {5
STHAY S T1 WIehfaeh GO T SHEEA o6
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g ot witfeerfaen) sga gwifaa &8 81 36q weiero fagie e ol § diel 9 gofl ggeEl o
o ofgh ®Y hl W e R R € R i saddy ww W B ffvea T WS
YA TR0 R g0 GG Sl 1 wHeRer  H fafgear 98t o qaieRviia Rkl S Gohdd T
I O & Wehfaw MUST S8 -aig gU, 37 Rl K1 GHFFd I 9 G9H & WRdA
SRl SR e oty Test afteda g © WU F I9E % @ MR E

IS = | ¢ -
1.  SgAeRicaH I :
(i) Tr=fafaa § 9 % Sorsa § gidfod 8
() ohael oY (@) oheet ol
(1) |t S F e S (%) |eft sfifea el
(i) SorEHfesi= oM@ & e e § @ fhg 98 9 9 S 872
(%) ot (@) wt
() eI (%) 39 9 HE Tl
(iii) =™ o T S o1 AR o e s et Mt 9§ § 1 o1 87?
(F) SRA HEHE (@) A RS
(1) SARRA 2R (91) A Fehe
(iv) WeRTSI-GTIToT Hishan o SN, WehTel shi SURfd § e SEATRAES Sl o @1l
THeTeRt =R oA 272
(F) W (@) HeEEg
() TfHAIES (=) forerfem

2. Trafafaa got & 38 @ 30 vt o i

() wRfefaet ¥ o9 =1 9921 § 2

(ii) W& (Ecological system) &1 ¥? ¥R o WH@ TIRkds YehRi ! <aTd|
(iii) ST @l 1 8?7 =RE WrE SGell 1 Th IR0 3d G THoh e &R «ard|
(iv) @ e (Food web) ¥ 9 =1 993 87 30 Higd =am|

(v) 9@™ (Biome) T 22

3. Trfafaa woit o STv e 150 vt o i :
(i) IR & fafy= a9 9=M (Forest biomes) &1 Agw@qUl foRarsti 1 i &
(i) @ 9-T@ER =% (Biogeochemical cycle) 1 82 agwed | A1g2isH i
AfRRTT (Fixation) w9 BiaT 27 90 &L
(iii) wiRfeafass Hqe (Ecological balance) 1 82 $Heh 3TEder i Uk
Tewqul Ul i ==t Hi
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gl

(i) Y& aE™ F g foRmarstt w1 gad gu fava o amfad | fafv= a6
faaeor =1 g@iEU)

(i) 1o Thet FOT01 A 91T SH A1 U, Wt 9 HEER dE W U G o ford
3R e oY fo v widar Y fF fore TR o ueft 39 anfedt | o1 1
M9 37 ufeEl o1 fafasd o1 o Soorg o Fhd B2
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