v
gt av Siaq

$9 P @ faaror :

e SgHSd - URY TF IFF el #1 [GUard, wRkad; Sta-9 I9rEd 99,
IR g aeT Safataear Td G




geat u¥ Sited

q YK o fafq= 1=l ¥ o9 % o7

el & oM & IRAed-wIaHed,
SAfed o agHed & fava ® 9 g €1 e
S T gedt W A at |eft Saud, s
fiereht S/eved (Biosphere) a1 € - 3 qafeRol
& W el o WY UREe fmAr e €
Stersd | gt W I W arel g Sfifed w2
et €1 Steree @t qreif, siger, wifor (feres
Jeat W e aTel YeH Sid off §) R 9 =R

geaft W e oIS ©X STE g S 2
Sitaert foged 97 & yaf @, ¥ 99 9
T N wE FRARR %, g@ e
THTA A H, STATH 9F H, I R HiX
TEY R oh A Wel qeh | 9 ST 2

TWE oF THEN] o YRS qded ¥ o 2
AfFR a wedesd W € faod & |y I
STetied SR argred d off wd &1 "gd @ ™
Sfa off &, S T Hed ¥ T Hed H WA wY
¥ oo & 2

S 3R THeh e UAERUl o §gd
Tequl a €1 A I 3T UIhfash Hehl
~9fq, St 9 gt o o TREie fma w3 )
3 ggHed & ql W9 -dagH, 99, eTddr @
g o e 9 oft geifaa e € St et
1 qfH, 9 9 Sl oh WY IR STRH-URH
et o Shferd &, 9g o foskfad g9 & e
g 2

1S

uifkafaert (Ecology)
TIER T 9 uferst § g uiiferfast 9
qIieRe Geot guaeet o fowa o ugd gl @
e wefi g © T Csemtenrsit’ @ aifeefaent
F B2 SR Y WFd ®, wAieRu- S o
sifae qwll o Bel ¥ o @1 I8 S ST
Ik 2 foF Tqem & fau fafa= shaenfar s
B 3R &9 A S AevEsh 27 39 HdeH oh
T w1 o fau & fafay wivmi/steatar @
T fouie oue ® wE emawes €, fowd
Sifereh @ 3TSE el W TR sl S @
TREfet @ &9 9 Souial o 5,
forerme, foraeor, ygfa & 3k Wfdehal ofarenesi |
ot Shifeq w1 9 wafua 21 witfeafast haa
StaenfEl ek 3eh oTE o ey i € T
T 21 frdt favm e o fREd favm @y o
St 1 qfF, S steren a1 (rifas qw)
g U ordgay foad el gae 9 9wl §Een
e Y ¥ gHE 8, 39 WRad (Ecologi-
cal system) el Sl €1 wiRkfeafa & g o
@@ (habitat) TafeR & sifde o T@@Et®
FRH H1 A Bl fafi= yeR % qaEeRr o
fafy= aRftufal § fa= ger o TiRas 9 s
€, Wl SIeM-3Tel WK h Ue § Sie-sig
It %1 g 3 TR0 & TR B 9 &
9 YR sl qIRFEfde see (Ecological
adaptation) #&d 2
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SeRielst (ecology) ¥R ek WO oh &l
=l (Oikos) ‘ #Wgeh@’ 2R (logy) <iisit’
Y et = 81 iTH™ w1 M
e R oqen ‘a1 ot famm W
I W 2| Wieseh HTER shietsi-geat
W e, weA, Sqe o gad Sftere &
‘SR~ oh ®Y T AT ¥, ThH-SH W M3
TN F FRO A A TH WY WA § oA
yiieret eFw kel (Ernst Haeckel),
91 wdyem W9 1869 H sfigmicisit
(Oekologie) 1% &1 Yo fohan, iikfeerfaent
% O H BT W S S R SernfE
(SiferR) & srifaes (difde waferor) weehl
& UREUE GUh dn oTIT Hl &l
wiftfearfaet famm wed € o Stawnfar o
9 | o ShT Hifden waieRor 9 sfqes
1 AR STeEA € aiifaent )

uIfiaT o U (Types of Ecosystems)

qTfas Ged: 3 YR o ©: Tielid (Terrestrial)
qids 9 Sefld (Aquatic) TRE | ereftd ariids
F q9: ‘9™’ (Biomes) ® fawaa feen sm
a1 M, diel o witEl 1 T wHEE R,
S U 9 Aok @ W g S 81 gesl W

ifae e o T fasra

fafe= am &1 dm w1 fuRer Seey |
AUe Feelt v w71 o7 sty wftfeerfaat
H URY g g3l oF TqdaHl ok o AN Wi
‘g’ Fed 1 TEE oW, 99EE, omdd d
g wadl srEga off wite €1 9OR % %
W@ TRdA : o, U &, TR SR Ul
(Tundra) W@ €| Sefd T &1 wqs
IR & I Sel o Ui W sier S 1 W
A § AR, SaReq@, yard f9fd (Coral
reef), Wit wfmfaa € a9 5@ o wRkds o
#iel, dree, WA, %9 9 Sasd (Marshes
and bogs) et €

TG st ShTd WUTTElt & WM (Structure

and functions of Ecosystems)

st Sl ST | @l Sues el o wiqe
gt 1 i dfmfad @1 98 Sk (wiforr =
qeil 1 gSfaal o) s, feRor & St
e w ff aftfa e g1 g %) e 9,
gt wiites o S 9 ewifas ®RE 8 Tl
arsifass = wifde (Abiotic factors) ®Rel |
AIHE, o, T hT TR, STeal, GI1 w1 feefd
9 Tl a1 SAhTElTR a7 (HTE TR AFES,
e, AEEISH, ohieEd, BIEhRH, TirEm a71fe)
gftafea €1 Sifess sRel (Biotic factors) ®

T SRS, U (Wt fgdas 9 gdEs)
T 3TTEeH IMHE ¢l IRl § 9t g8 oY
£ E gftaferd 8, S TRR-GeeAuu gfwa g o9
sﬁ‘;ls;éa | qrerfHeR SR , Wweﬂw | @ﬁaj@ﬁw
Td Ty
- T A ST

o 15.1

: T Rt hTE QUTTEt o S=FT
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s o B 19U Sof o SusieRmett | SR
Sig - fetor, s, TR iR Tl dei W ek
Sfrer Infer €1 fgdaes Soft o Susiemet o gt
Aiaed S9- 9, 9, I oA Wit §1 s
SR e e b
=H ®R % HA@EN (Top carnivores) & &Y
H ST ST @1 S-S SR e SfE| SAqEe,
4 €, St ga Shel W fR § (S@- e @ik
fitg), qe1 Fo 3 ATeEh, S -~ 3R
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IEA: & YR 1 W G U S
& W€ W™ Suen (Grazing food-chain)
#R 3T @™ @en (Detritus food chain)
=TS @TE el el (Scqeeh) § SRH BT
HEER) (JdEe Sudie) q% S 8, e
MR To99 &R W &1 8 TR WS90 h1 g9
g 7, Toras voe, Scasia 9 e gfwang
wfiwfera 81 @@ Jeen 9 € 9@ o" & gk
T 3R B TR W SN 9 Bl Sl B STE

311 G&W SETY] okl i TTefed Y 3= WA
vt o uftafda w2

TR ST, SaaRs W R #, weafw
et Sude, fgdiae Sudearst o wiem
Ta ?1 fgdias sustismn fR gdiaes Sawierst
o gNI @I W B| TEEh Fh T R Gah!
w AR B T A owes TR (gawl &)
fafer= erelf, SI9- wEfas o SThER Tagal
e e e e
F 24 &1 RS o e Tk @’ - e 9
TR I gU B 21 SR & forw - Y W
Siiferd W a1e T wiel (Beetle) T Hash &l
9o €, S W T 1 9isH ¢ SR GiY Tk 9
SN @ fn S 21 98 W % SR T HH 9
Th TR 9 T TR W o0 JoE€ 3 @R ga@a
(Food chain) Seeidl €1 @ S@el i Fihan
HUh W TR TR W Sl oh BRI Fl
it 5@ (Flow of energy) ®ed & @ SE@end
T SR T BH Tk TR W JEI B T
SRS - Uk W@, W 9 W fAR 7, 9%
e fgdioes Sudissti &1 9o 8 3R g
WhtEr A Tadoen Al A S i A g
#W €l T TR YS HEOER SE Th 9
afferen R @ R W fasi @)1 uRomesy
@R §EAt SEUE ¥ TH-TWR ¥ e g8 €
YT o 39 TR T[S B (ST Sidl i @
J@ensT o fashed IU@e BM W) & @E WA
(Food Web)Eh%TTrﬂTﬂ%I

g JEdl W8 @Y e ¥ Y ga grett
W ek @ iR o wrefew gref @1 eTeeA
gfmfaa 2

ST oF Wk (Types of Biomes)

fsel eeEE @ ey o U ® feR CamEm’ @
el N 22 IS, BH o GUR o P9 YW
qEE TEEN 3R S% Wifhd il HER o Ui
A5 dldH 9 JhR % 94 9, H{’{‘*"l('i\lq
IEm, TEYfA 9y, Sefm 9@ SR 3w
e Al gt favmaet w1 famaruds
o FRoft 15.1 # =fviq 7

& Y-TEEfek =itk (Biogeochemical Cycle)
gd St 1 9 9 21 faw gegel she fef
21 & Sl SaHed | YHW GYANu-fHA g
S ufshan STRY e €, S w Uil @ fag
IS o Fell 1 &I SMER T YR G901
TE HEA SRS, SIS o HETh
qifier & qREfda & Wt 1 el W qgEd o
YA K1 9gd Bl 9 (shaa 0.1 ufder)
TRTITHTATO] Yfsha § T a1 21 HehT 38 9
ek WM diY T yerea-feorest fman o @R 9
q STEE ®Y 9 UIY o g A | Gfed ®l
ST B

geat W Sfad fafay y&R o Sfifad sief o
w9 § g ST @1 A Shaur fafay geR o
wifeerqenta iadsl W Shiferd €1 Staurt sger
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TROT 15.1: TR o SAH

e il & T fasi

_ s T @
E R IU-UehT PEN) [, ar ot S
T |A S HEHE (AL AT 10° | A1 qume 20° § 050 | Al. e, te | Al SEET 96 % g,
(Forest) |A1. qaem@™ IR T gieqoT o @I TF T 7 SERCRCE RC ]
A2, TofaTdt SIS T Ao A2, i qe | A2, T TR S
B. i e [A2. 10° § 25° 3T | A2, A9 25° §30°| s & T, s
C. aifza ER Rl o B. 3U9TS, 79— w1 TR
B. whoud o, | T - AR AW i ] e e
o T | Hie-we,
wadt-gdt e, 1,000 fHs#te T e FEe
o 7 o o TEE, Tl F
B. aEmo0e§30| NS TWED| e sigs
7 B q WML T ST
C. Tm I IW a1 - gaF g 9 |C. FTEET T B. ey T He T
qefa W |1 500 fash wohn figh | SO W wH
WA W FT | T WA a|  swanasa| o0
T, STATEHT, SR Tl non T =, w et
FHATST 7|C. B o wY o AEF el
Y S qeW w9 9 T frreredt, @,
e kg qen e efl, el e
(amt ) o Tl IR 9 Wheh
| )
= < pE: fer C. TEEER WHITHR
% w1 H 400 ¥ oS - W,
1,000 fiefto A T A
fexor, @, 9fed a
RS A e
ot
T |1, T S yeeee| 1. WeRI, HIAER, [T9HE : 20° W 45° Wl gy qot § |1 ¥ 3 = aedfa-
2. TR TRRW | HEeIel, ®e- (21 ¥ 38° Fel W 5 7ee | FS TS TR e
3. T HEEE TA-Eredl| 15 9 35° Fel 1 e Ay | I, O A S
4 ¥ TR |2 T TRREE (2§ 25° ol T 2 &
Tivor &1 T ant : A | D -50 faert %;‘Jﬁigﬁm
3. OGN Sadrg W [H HH frerd
T fi | 1 I e | 1. SR foemer| T, S ey, S| W g A e 4, Ug o el Ffeed
>, Vit | 9, R, 2w 500 § 1,250 fu ) | B S 1 e | b STgafefl
(S TR 9 9w |31 A o ¥fd wg) | o, s, o,
2. N % e 9| & : 500 ¥ 900 =T, AFRITEI,
T I TR eell, 9%, |9 9 o1

He 3T Sfal
o9, HEl - Hel 94
S - 37k o gerEn
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aEE | SU-TER wen ﬁ@mﬂa"ﬁ kil uTUﬁGn?rEr
el o g - faa
TR T S, e,
et =, IR, We-
TE o U, FIS, Hia
a1 Sfa-wig
SeAd |1 dT Sa % |1, A, w00 | L W ;e | A S AT
(Acquatic)| ) w5 | A T O | qrowm § fafasm - |2 oo 6 <o | T TR TR A
2. WETHIR, Y- | e @ el it o & g H
fufay, ¥ & SR aeft S1g 3 ot
q4@ (Estuaries)
wdE | S vedE Sfor o -
(Altitudinal) T S - fedeE maaﬂf;ﬁ?ﬂm— ?ﬁ;ﬁu m?;;?
wd AR ] SR TR Fera

9 fafaea & € 51 ®© "hd &1 399 (ereifq,
Siferd @A 1 gleran ®) fafvaa ware w@-
S, Sl 9 e awell i suftefq wftafad 21
Th! STl HER o fafq= am | fa= 2
T To=Tan &g B o wre-wy " (312
a9 o 12 e § o fum 2) off @1 fafa=
Al @ U word € 5 fisd 100 g aut
¥ ggfed 9 Saded &I Gl H IHEHS
Thi 1 e NI Tk Sl eiq Sgard
fed @ 21 THEt a1 98 dqer qY o
IOt Skl | B Sl Fehid Y6 oh g oAl
WAl B IE Wk Al gR TE@ECAE T
SR F XA BN € X ITH AY, 5A A
g o faore 9 qH: R e 71 3 9% ge:
IR a9 ¥ Heferd g €1 SeHed § Siaur |
TIeR0 o W9 3 qEES qw@l oh @i Yae
S 9-TEEfs = (Biogeochemical cycles)
F7  F1 A (Bio) w1 3tef ® S qen ‘s
(Geo) &1 drcqd geal W Iufeerd wg™, fHgT,
qg 9 WA G B WG J-TEAAE Th I TER h

¥ qaref 1 g YeR/@d dgHed 9 HEM@rR £
TASe! Tk oh U@ HeR Yeal i Juddl W i
S el figl, dqewe 9 = WgH el

Sierash (The water cycle)

[ SuRl, agHed d TWeHed | S & Th
=k ST TEd §, S e, 719 o 319 31ae | o-
39 & S % Hel Sl ® (SielHeh o fou
3™ 13 @) |

@1 =% (The carbon cycle)

gefi Sfraenfel § wEA aEn S @ 98 |l
Frefieh ATk 1 Jot T &1 SaHed H THEA
FHEA A o w9 H ostal ® fomwEE 2
a5 e SESAFIES H IRafdd ®9 B
Te qiadd diel W Yehe-EIeTu gfihdr g
HTa S8 SATFAES o AR NI SARH Bl
21 3@ YA U FEEEed 9 GHY a1 T,
S wEfE AifR S8-wE, Sy, Tohi
(Sucrose) & &9 § qief o wfad @ S 2l

g - Tk WE (Gaseous cycle) 3R TEW
dedl W% (Sedimentary cycle), THE =H

FEEESIH H1 FB AN W qe H Sfgw
foranett o WA © S ?1 3@ ufEE % IRE
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E el A e )
T | s E
Tq AR
S
Iz

T 15.2 : e oeR

faere o qefi o Wi 9 SISl §RT HIeH SEAFIRS
T g B €, I heleeed, S U @i
Sifaes feranett & vge 7 B9, 9 Wl % St
o dfed = W 1A qE @ @ ok o
I S0 €, e geu Siai g fawfed @
S B YMRER SUAN RS T HeREeed w
e eEeAlEe § uRafdd wd ¥, N voed
foh el g aTgHed | BiEd & T 99 SEeEged
T Sgell oF W W, ¥ S 37T H T
geH SHemUpstl N wEieRged SifeiS ik
BRI hTeH SEsiadEe | uRafid g JH: JgHed
H o Wt 7 (Fo 15.2)1

siids = (The oxygen cycle)

Th-HYeu fohal w1 YHE We-uRvm (By
product) efSH Bl T8 HEEESH *
i | gfmford & foed i, e
TR 9 5o fagad e €1 ol =%
wgd & wfed e 21 9gd @ T@EtS qw
AR Fimgol § AferfisH o S 81 g8 AEesT
& WY foeet e ST © dr 9gd ¥ 1
@fel g i ° o #8 W o AlGERe
T & S TIRA SRS, TeIAfgn iiEs
M| YIRS | TRTO-HTATOT WieH o SN,

ifae e o T fasra

S et (H,0) o faued | st 3=
Bl © 31 el w1 rouieds Wik o SR St
e agHed | ugudl B

TEersT 9% (The nitrogen cycle)

JHEA HI WA HT Y@ FH ARG,
IHeea TE w1 79 wiawm wm @) fafe

JgHESA™
BIECISES
AIHSA EC] et
Rllticacxu| RIREIET TR
GECCS
iy Aifires
A 4 ~
o 15.3 : WTESIoE Wk

foerfid & avfe (Pigment) & ¥ I8 T
Tequl e 21 (g ¥ W 9 9 9 §H
et AEIS i AHTI g qIel €9 9 U
FH o erEmed ¥) dhadd $w fafie yER &
S - 9 g1 a9 s W1 Tl (Blue
green algae) & 36 T e w9 o TR
#E W "em €| W AgieH AR e
(Fixation) SR & oM # o Sl &1 reeier
1 @A 90 Wiaw Wi Sifae (Biological) ®,
teiq e & Tev R Tehd 2| WA SIS
yq@ da fHgt oF gea Semnet & feen 3
Hefer Gl w1 SIS o 1Y ol g9 €, 8l ¥ 98
agHed H gedl ¢ agHee § ot faselt swen
(Lightening) & 3faftal fafetor (Cosmic
radiation) gRI TE2ISH 1 TR0 Bl
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Te@rR o 9 G g off "t Afrerieo
FW T agHSAd TESH % T We A
®9 H IUC TH W T UEl § HRT TR
(Nitrogen assimilation) gidr €1 IR Sigsii
g 3 WHl o @M W SEHRT (AIEINH) O
qT 9 =l Sl @1 R ga qiel o Seed o
gl Ul (Excretion of nitrogenous
wastes) g, & sufter asifan  gr EerEe
4 ftafia e S 81 o i) TgeEe ® g
¥ uftafdd w6 o 9ed e © o g 8 del gr
A2 ~ARTHTRIT B Sl Bl hsS 3 YR o
STTaY] §9 A8ee i H: s Algesd | gRafdd
3 T e Bl € 31 W ihAl i € Ao
(De-nitrification) & S € (fa= 15.3)1

37 @i+l =% (Other mineral cycles)

S Hedt | Yo - TEEfsh di-shie, Serde,
eSS 3R eEeieH o eAfaftad diel @ wioft
Sfted oh fofu stcafuss wew o WBd 9 o
gfe fied €1 Stauial & fau smawas 3
Gfel T W dR W st ®9 |
fierd &, S- HIThRE, Hewl, ohfeyEd 3R
WY W 3 gersiel oevl o w9 H g,
o o1 Site H steren Al o Tl Sl H 9w S
& STel Siiel Sevl Sl =k W WitHferd g S
g, q9 A 1uer Wihd g gea i qudt W SR
it 9] & WYg % TEW S ?| T e
oI o ®T T oAd W TEAd © SR AT
e ¥ = H wftd @ W € el Shauw
3T qATaRul | Hesiial sTaee ¥ 3o |fsl
AUl | B AU @Sl Sl STeRERd i I
F T FO T S Wl 9 Wi & e 9
7 @il 1 WIa e &1 SaeniEr w1 geg %
TR A WS TqEfed 9 yarfed gk figt 9 e
o faar wmd €
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uriRfkerfass Ede (Ecological balance)
fordt Ti@s a1 oa™ # Sl o WEE W
T Tfdeh WAl ki sTerken & uiiRfeerfden
TqeA B gE qWft G9e ©, & Sieend &t
fafaudr sdaerd TRt w1 wae: aiEdd o
g, @fehd THT Urepfde sg##v (Natural
succession) & gN € e €1 39 Wik o
T YSITG h1 T o Th T8 dqad o &9 °
off afvfq feren ST "owan 21 T@ Haer e
goifaat o wfeeadl o smoEh weAm 9@ e 2
S Jotadl o 91 @A o6 Fod § off wter
Gqer g feRan Sar @1 Oqed 39 A W
frflt wxar ® T $o gefaal o dieH o
Shifad @ o faw i yenfaal w® fadR &t
g (fomg yenfaal 1 gen fafvea wdt 2 @R
Gqer o1 Edl §) ok SSEvl T W o
et & foerd €, Sl e Sq (o, S
9 g onf]) ererfesd Sem § B 1 TE WE
HERR (9, W) sfusw TR W SR
TRl & R | R ed R, e s
e frata wd @1 dul o wifefas dqer
¥ a9ged o wRU €1 98- oAl # Rfae
TSI | g EUE SE- T it | ol
I WF HH § Yefadl o foaaor § sgaa o
21 78 ufedd wfaeuei oF wRo €, Wl fgdm
TA-FSAITeEl Si- =, §E SN g e % 9|
URRTR TSIl o M W ST § SR URReh
(Original) @i s ®=Al &I w&a <4 21 Tl
3IPHT (Succession) heeldl 2l

TR 3TEge o HRU- T8 TSaal bl
AN, Wiehfoeh faued iR oe S R ot
g U % TWEY W URY GHRE h GoH
Tt g1 ®, S SFarTen R TRdT & G
1 Yl HLal 21 TH STEGeH W g o= Ty
SIHHYT 3T €| WIehfaeh HHEHI T SHEE 3o
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ifaes et o 9o fasid

g off wifeofaert oga guifed g2 =1 399 TaieR faer oerg ol § a9 Wit ggeEt |
o oEfeeh ®9 W @ TR A e € SR wfte siqdsy qw W #) ffved ol WS
T TAfeRT R g0 9 el §1 wHieRer  H fafaedr 9ef of qafawiia Skl %1 Gehdsd T
e U & Wehfaw IS SW -ag 9ehd, 39 el 1 WHfHd @F o HH & WiRdd o
S iR % Sy was gfedd B S U o 96 % q@ SR g

1.

T
SEAh{cTR U :
(i) fr=fafed § 9 8 Sovea o wftufed 2 .
() ohered Y (@) ke Hroft
(M) gt g 9 g S (=) gt Sfifaa st
(i) SwEhfeae oe & feq f= § @ vy 99 9 9 9| 272
(%) Wl (@) wdt
(1) " () T 9§ HE Tl
(iii) =EH H 9T SH ol R o g siedse et Fefafed § 9 = o= 82
(F) 3PRA HTEHE (W) IPRA RS
(1) SATA RS (9) TIH Gehe

(iv) TehTRI-GIATO Yfeha o R, Tehtel o1 SUREfd § e SEsifrEe Sd o 919
fieTet o s =2
(F) WA (@) HEREEgE
() uEEfiE (%) forerfi

Frefafas wot & 3% e 30 vt ® i

(1) wiRfeerfasst @ M9 = woeM ¢ ?

(ii) &S (Ecological system) &1 82 GUR & Yg@ I bRl i @]
(iii) ST ST 91 8?2 =R @ J@ell HT Th ISE0T 3d U 38 3T TR S|
(iv) @ s (Food web) ¥ &9 &1 HHzd 227 S<EL0l Higd &ad|

(v) 99H (Biome) 1 22

Trfofaa w9t o ST oI 150 Il | ST
(i) HOR < faf= a9 s=M (Forest biomes) 1 AUl faeiodiei 1 JuH |
(i) < I-TEEh =ik (Biogeochemical cycle) 1 27 e H AZISH h
Afieriel (Fixation) 9 Bl 82 v Y|
(iii) wiftfearfas e (Ecological balance) 1 2?2 8ok e &1 Uk o
Te@qul I i == AR
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(i) Yo% =W w1 @ fowmast #f Jad gu fava o aHtad W fafy= s o

faaor =t <TTEW)

(i) o9 Thet FO A 9T WM A U8, Wt 9 AIEER qe W U G e ford
SR e o9 T I8 s w¥ fF g gR o uafl 39 aifest § o1 71
39 27t & fafaudr &1 off Sool@ X ghd 77
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