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gedt gv St

39 3HE F fqaror :

o SgHSH - URY UF o7 Sl FI favigand, wiad; wia-9 q@Ete =56,
TR Tger qem Safafaear Td qeem
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H g o fafa= el 9 3@ d&h T

R0 o dF & IRued-TIeaHed,
SAed o agHed & fava ® 9 g €1 e
4§ 6 gedt W A at |eft Shaui, s
fireteRt SfHed (Biosphere) T € - 3 qaieRol
& W Hedl oh WY YRR TR w2
Sered | geat W qT W Al Gt Sfiferd T2
e &1 Samea gt g, Siqen, wfor (fod
Jeat R A a1 GeH g off ¥) @R e =R

geet W e RIS &Y e I S 2
SiTaeRt foged 99 9 y&l 9, T 9o 9
T e @, wE A
TR T H, ST 9§, F e9R HeX
e del o 9 STl d% § 9T S B

TR & IR0l o IR Sadse @ o R
AfeepR Sie wemsd W & fHed & W 59
Sored R agHed o ff ®d B 9gd @ @
St ot €, St Tk Hed ¥ g Hed | Wdd §9
g fo=Ru FW T

SieHed R U SEh AU o ogd
Tequl awd €1 A a7 3T Uihfaskh Skl S
-ffr, e 7 gt & e aef w2
3 ggHed & al W9 -dagH, 99, STddr 9
i o YR O ft goifad e € Sfaw wewt
1 1, 9 9 Sl oh WY IRERE STEH-U8H
Sfell ok Siifad @, ¢ 9 fasfad 3F ¥ ¥8res
g 2

S

uriRfkafaenrt (Ecology)
TER TS 9 gtremst § v wRfRefawt o
qIfeReT Heet gt o fawa o ugd =il
S e G © f Cseiarst an wikfeerfaent
1 7?7 JGIfH A A €, TR0 Sfaw 9
Iifged T & T W I T qS A A
T © fF dqer & fou fafa= Siaenfar
B 3R &9 @ A STevash €7 39 Hded oh
T @ o fau ot fafay wftmistaetEl
T e oruE H WA eevas €, g
Sifek o oroid qedl | TR Sfdfehar S R
Tifeafant @ &9 ° StaufE & o,
o, faaor, ygfa a 3o Ufdera stawensti o
ff Sfifod & o g 21 wikfefaat e
Staenfe 3R 9ok 9| o Heer 1 € T
Tl 1 Tt fawm éﬂﬁwmﬁwé
Straenfr w1 o9, Wd‘l%{qla'l'ﬁ(\‘}i\ﬂldch )
T T srdway f9H S yae 9 9uul et
e w9 § FHESG 8, 39 Wikad (Ecologi-
cal system) %l Sl €1 TRfefa & g
e (habitat) TafeR o ifder @ TE@fTH
FRHI w1 A 21 fafa= YRR o gEieRw g
fafs= aftfeufae o fa=1 g oF aifids o S
€, W8l IeN-Te YHR & WY 9 Sia-sq
foehTe T NI SH WAl o W @ W 2
9 YUl ol ARfEufae steher (Ecological
adaptation) &&d 2
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SHIAST (ecology) &% ek oI & T
3= (Oikos) ‘ g’ 3R (logy) st
Y et a1 @1 SShiE 1 s
e ‘R den ‘st w1 osted fomm oW
eI W | Yfeseh STeiHR Serieirs-gestt
W diel, Aot Siqett 9 gew Sfare o
‘“SR- oh B T IFIE ¥, TH-SH W M5
TR F FRO A A TH WY @A § o
wieTesh e gFha (Ernst Haeckel),
91 wduem W 1869 H sfigmicisit
(Oekologie) 1% &1 AN e, wiikfeefaert
% T ok ®Y W S S gl StaeE
(SifeeR) o ersifaes (Hifdes qafeRor) wreeht
& UREUE GUh o oI Hl &l
uiftfearfaert famm wed € o Staenfar o
9 | o ShT Hifden waieror | stqees
1 AR eI € uifaet B

It o R (Types of Ecosystems)

qTfds qed: ] bR o ©: Tielid (Terrestrial)
qiids 9 el (Aquatic) WA et aids
H qA: ‘9@’ (Biomes) ® fawaa fwen wm
Tkl 21 @M, drel o Wi s T SHEE R,
S T 9 AFiferss e o qrEn S 21 gest W

i e o o fasrd

fafg= w1 dm w1 fuRen S@ey |
Tqe Geeft avd w71 o7 sty wftfrerfaat
o Ry 9 Sqe o siaddel o el AN hi
‘g’ FEd B SHA oW, d9EME, STl d
fugt weeft sreea ot wife &) 9OR % 9w
W@ WA : o, U &6, A SR Ul
(Tundra) s €| Seitg i 1 998
WA o S STl o uiias § arer S g1 St
RGS H FEERE, SIRAsHd, Jard fafd (Coral
reef), wiids wfmfea &) aet o o TiEs o
e, e, WA, Fes 9 osd (Marshes
and bogs) wfiet

TG ekt ehTd WUTTEt & |T=AT (Structure
and functions of Ecosystems)

TR H W= H T8l STt qelf 7 Sigett i
SSTicEl a1 vl GiHferd 81 98 Seh (ot &
el w1 gSfaal ok) Sfaerd, foaawor @ S
e w1 o 9ftfa war g1 g S gfe 9,
g uifids o Sfas 9 srifas wRe 8 &
arsifass = «ifdsh (Abiotic factors) ®Re
A, a9, G HT YRR, AT, G w1 ferfa
T 3T I STRTETR qwd (e T8 SRS,
el AEEISH, hieeEH, BIERRE, TiyrEm 31e)

gftmfera €1 Sifa @wResl (Biotic factors) #

k&l IS, IR (Wieafaes, fgdoes 9 qdtaeh)
T STUESH I 21 ScqReR ¥ @t ' oY
& e gifed €, S TeRRI-HIATO Ui §RI ST
Ed 9=y < | iR AT y  [fodiias sowie | SRIREMSEECh]
IURH TMRTER R I AR
Td a9y
TRI- U T TETH

for 15.1 : aRET st w1 wOTRt 9 EWEET
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IS S &1 Je| Sof o Suseret | SRy
Sig S8- fewr, Sl 9 S @l g R fral
St snfier €1 fadoes Soft o Sosiemret o @t
TrEER SW- @Y, &, 9] e Wit €1 9
HiaEr, S g HEEr Sid ) R 7, 5%
A ®R % H@ER (Top carnivores) & &Y
o ST ST B1 9 oS SR Ao SNfE| ST,
3 %, W ga el | sk € (S9- el
fitg), de Fo 3 ATeEh, S -~ 3R
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Y=Id: T YR 1 W JEd g STt
& W W™ @ (Grazing food-chain)
3R W @@ F@el (Detritus food chain)
WS G SJEel el (Scaeeh) @ IR et
g™ (qdEe SuHier) e S @, fere
IMRTER AT TR W &l T TR R ol 1 g
giar €, forad vagq, Scasi4 o fasea gfwan
gffera €1 @@ SEen § €9 9 df" X B[
g AR B & W Sl HA el S 1 3T

3T Y&\ SHamY] Yokl i STIEfed X S A
et o ufafda ww@ €

Wi Ui, Saaed R R ¥, wefw
Wty Iudre, fgdiae Sudedel o Ao
ad 81 fgdiaes Susiern R qeftaes Susirermet
o N WY WA 2| UEEh Teh WR W gaehi
W el B #) A swed TR (gas @)
fafa= aef, S9- wEfe 9 srwElTs STl
3R figgt &1 Seiar & fou dives qeal  ufafda
X 3d 81 WA o ] Uk @ - @ |
TER I g B &1 S0 ok fAu - 9w W
Sfifad @ arell T ®iel (Beetle) Th Hesh &l
9o B, S Hesh |iT 1 9IS 8 iR WY Th o9
TR @1 o S €1 UE W HE IR 3 wH 9§
Th TR 9 T TR R o0l Y66 & @E gl
(Food chain) #gadl 81 @& @et 1 i
¥ Uh W ¥ T & W S oF SO
Fofl 7aE (Flow of energy) ed & @ S@and
ek 3THH T B Tk T U 9t Bl €
AR - TR R, W oo W R ®, 9%
e fgdtoeh Susisrsti &1 9o 8 3R qdigs
HrEER o™ fadiaes Sial o 3o e &t gfd
FW T T UHR YAE HERW S TH o
afesh R o R W fsRk 21 qRomeeEsy
T U AEE W TH-g 9 9E g8 ©
YAl oF 39 YRR T8 B (AUl Shdl i @
sJEenstl o fosed ITa= TH W) HI TWE A
(Food web) el ST 21

Qe @l =N e @ ¥ YT qga ugredt
w ik ® iR zEd @t uered w1 ergeeA
affera €

9| o R (Types of Biomes)

fUset oo @ o 9 T § f e o
ol F T2 MM, TH o YUR F FO YHE
A TEEE 3R S W@ifhd Y1 HER & diE
JHE 9EIMH g9 JohX % ¢ 99 dMH, H‘b@’/l(’ﬁq
qEm, e aEm, Seftd S iR 3w
RRE Al R foRmaiet w1 fasRgEs
guiq wRef 15.1 ¥ Sfofa 2

S -TEEfeh =ieh (Biogeochemical Cycle)
Td et 1 ga g {1 o gegol She fraf
21 I8 S SaHed | YR GYONu-fEA g
SfteM gfehan 3| §, S8 9 & forw
WIS 9 Sl BT G STHR §| T HESATT 5
A HEA SESTFIRS, SHSH 9 HETE
ifirer o ufafda g s @1 Rl W TgEe 9
AT 1 Fgd Bl 9 (Faa 0.1 gfaerd)
JeRTSTHYAT0] Gishal | hTH 3771 81 SEhT 378 9
iR A WY Y veeA-TagsH T | SR 9
q ST ®Y G WY oh g A W Gfed @l
S B

qealt W S fafay yR ok Sfifad sl ok
®Y W U W B A Saur fafay ger o
ifeeraenta adsel W Shiferd €1 Staurt sger
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[ROM 15.1: GER & S
= =
. = fergrerang = WOt S
a1 Awm?‘ﬂ—q Al“ﬁmi’@l@l@’ Al. WQooﬁzso Al. W’W AlWﬂ%ﬁ%%@,
(Forest) |A1. smeRE@E™ I 9 faror To e wEH| o EfCReE e

A2, ufrd STETIT A fereron A2 i e 3| A2 T T S
B. Siid sfesieia [A2. 10° ¥ 25° ST | A2. 999H 25° § 30° ot % 94, i
C. sifga g <fayor stemyr T P ySfaal 1 TH

B. ' ot - arfier Sl : S S
- nwy ¥ o RS TEE, el F
0 B. amER0°@30e| oM )| werd Sigu &
2 q R LIRSS ]
C. Wa'ﬁl’( a9 - T w9 | C- Ity 9| B. Hm‘qﬁ%ﬁ@f‘ﬁ
IR 1 = faafa - 750 §|  wmasiwr| o gal W

SR - 1,500 fsf. i gt | T H w
TS 1 e T HU qAT| ST &ITHAT fafeerr - o,
I, STATERT, STHIEROT ¥l R o=, wor S
FHATST 7|C. B o &Y 9 il
Nt | T 9 freredl, T,
TS g qen et el T
(o Tea) ¥ T I A o
=4l Sl
a1« e e C. TRERR HIvERS
% &1 | 400 W S - e,
1,000 faertte XA T Sl
fewor, @, 9fea 3
THRS Al e
qroft|
TEEEt | 1. T 3 3o Teeere|l. e, IR, [AI9HH < 20° H 45° Tl qive @t ¥ |1 ¥ 3 A aTedfa-
2. YR THEA LA, ®a- (21 ¥ 38° Wel TR & S e FT qe TWHUN FIe
3. TS HEEIA TA-@re| 159 35° Tol 1 Sgd HH A GerT, T el Sfrerermd
4. 3frq TEEe 2. TH HEEYA H |2 W 25° ol T B o
T & TR [ : A @ D -50 frr 4. TR, o, few =
3. TUEl ey WY ¥ w5 Tt W@ et
firerd

o gf | 1 S0 e |. STEYE & foener| TH, IO Serery, aut| TR 99 9 e | U, g | ol e
o vt wfoeea| A9, ST, 3| 500 | 1,250 fa.| | B & F adet | st

(=) STftehT 9 WA S0 e o v gl | TR o, s, oW,
2. ¥R % e 9| F : 500 ¥ 900 <1, AFHg I,
g W TR el =R, W9 9 o
FHe afg Sfal
o9, HEl - Fdl g4

S - 3fieh o gaEd
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aEW | IU-TER e 1w q=t 1;miﬁwn?r7=r
AHST o T - faen
3R it e, e,
STelt ®ie, I, T@-
TE ok Uelt, wIS, WA
& SICES |
WA | 1. dren St o (1 3, AR, S| | g0 9 I W : Tewe |V 9 el
(Bequatic) | )t S | @ 9 O U | § fafae - | 2. i 94 qeee | T TRY W 9
2. WETER, WOlA-| e o e S wel & 9
i, S & SR el g & Wi
q4@ (Estuaries)
o | e Sl gedra S o e - Tifaer | qofurdt @ 2ugt YR
(Alttudinal) T ¥ - fwe| T ?i;ﬁ?ﬁm laswe  |% S
TS o Uehl i &l YR TR for=am|

7 fafauar o & 5 ® Tha €1 399 (i,
Sifad w1 &1 dferan ®) fafed wae S9-
T, STl o diven a1 sufedfa wftmfed 2
gToh! STl HER o fafw= wr o f= ©)
Tg fa=ar &= 319 o |r-|ry 9etae (37
a8 ok 12 wEEl W off e @) off ?1 fafu=
ATl | Ul word € T e 100 g ant
T ggAed 9 Sabed Hi 9l H THES
TSH H1 TgoH NN TH GG AU Tk
Med @ 2| A ql ® g8 Her dg |
YOt ekl § B ol WhiA GG oh gNI &l
W@l B U8 Wk Sdl gN qHEttR dwel o
HO ¥ R Bl & I STh 91, 9 9
gt o fowed @ g: o9 g 21 A 9% gea:
IR a9 ¥ Ferferd B 21 Sianed H Sieu 9
THeR0 o 9 ¥ YEEHS T oh @hid a8
S| Y-TEEfs = (Biogeochemical cycles)
#T W 21 ‘aE’ (Bio) 1 e1ef € Sfte qen ‘s’
(Geo) &1 rqd geat W 3IUfeerd wg™, fHgT,
I 9 9 ¥ 7| NG J-TEEAF =k 3 TRR R
g - TEE (Gaseous cycle) R EGRY
dewdl W (Sedimentary cycle), €@ =%

H vl 1 P WS aHed 9 HEHRR B
TADe Foh oh U@ HeR Jeal i uddl W e
S ot g, qewe 9 o W 2l

Setash (The water cycle)
gt Sfreaemd, srgHee o weHed | Sid 61 T
ok S TEd ©, S aXel, T o 3 s | -

39 & Sl 9% el Sl ® (SielHeh o fou
3™ 13 @) |

#re1 9% (The carbon cycle)

geft SfaenfEal o we gEn S @1 g g
Frefieh AT F got T &l SaHed H FHEA
FeA AdIfR o 'Y A Sfet o fommm )
HTe Tk HIe SRS HT IRAfid T T
g Ufgd gl o geR-geomo uiker gn
FHTeA BT SAFAES ok AMHIRI R R Bl
21 3@ YR A FElREEeed 9 OHY a1 g,
S R A -, Yogel™, o
(Sucrose) & &9 ¥ dielf § Hiwd @ S 2
FElEEgE H FT IN HY Ul w1 Sfgw
foranetil & wam @ W ¥ W uRew o dRE
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o7 15.2 : SHET weR

forere | el o Wi o SISl 5N HIe SRS
T g el €, I heieEeed, S U @i
S feranett & wge &t 6, o de & St
A gfad 8 o 21 A WY @ @ weEiiE &
I o €, e gem e g foefed @
S B IMRER SUHT R U weiEEged @i
e eEelEEEe § uRafdd w ¥, iR veed
fehel g1 AW | BiEd &1 T10 9¥ hegEged
HT gl o A W, GeH Sd T Fd T
e SamU[et R hleiiEeed Sfas Uik
BRI 1A SRl | IRafdd gl I1: agHed
F o St ® (o 15.2)1

siieds =% (The oxygen cycle)

Yh-Gee0 fshan &1 9@ we-uRvmm (By
product) sadSH 2| 98 ®EEESIH
sAfedieror o wimfera 8 food o=, e
RS 9 Wol foged T B SRS T
wgd & wfed fwa B 9gd § T@EE qw
SR GOl § SAffisH W S 81 9% AEesT
& T ot A ST 7 dn 9gd ¥ o=
sl 9 T § et s e o e
T €S- P e, Tegfafem e
M| YT | YR TIATU FihA Sk SRA,

iferer el o T fagia
Sl Ul (H,0) o faued @ sfiedisH 3=
Bt € 3R el kT arsareES wfhAr & <R oft
g agHed ¥ wgEdr €
Trsers 9% (The nitrogen cycle)

IIHSA h1 HIEAT H1 YHE Fh AR,
agHeetE T w1 79 ufawa wm @1 fafe=
Frfe A - o ufee, SR s,

EIPEEIR]
BIEEIEE]

TEHSAT EC| Frenfitr
BlREdE BlRETCeau TAMTeRTHLTT
IECCS
S

SIEECiETu
forg 15.3 : \TESIoM Ik

faerif® @ aui®  (Pigment) 3Tk & 98 T
Tequl e 21 (g ¥ W 9 9 I SH
el AEIS i AHT g JoIel 9 9§ T
FH H orgmed ¥) shadd $w fafme yER &
S 8- 9 g1 ey 9 s W1 Tl (Blue
green algae) € 38 YoIel g ®9 H TR
FH H HH | HEEE: WSS AR e
(Fixation) §RT & o § o Sl &1 reierH
1 T 90 Wiaw W Sifee (Biological) ®,
Fofq g & Tev FR Tohd T WA Ao H
yqE i fHgt o gew Sfargstt w1 fwen =
Geiferd diell i SS o W Al ge1 €, el 9 T
agHeed ¥ Ugedl €1 agned § ot fasel swe
(Lightening) & 3faftar fafetor (Cosmic

radiation) I TESSH 1 Afiehiehtor ga 2
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Te@Rl o 9 G g off gHet Afrerisho
#W T agHSAd TEIeH % W aE Al
®Y H I B W B U § gHRT Wi
(Nitrogen assimilation) gl 81 MHER Sigsii
N & WUl o @M W EEHRT (AIEISH) &9
qT 9 el a1 €1 {6 ga wel o SRt o
TreersHl 3T (Excretion of nitrogenous
wastes) g, & sufterq asifen g -eEe
o uftafda & 9 21 s Siam] TEeEe ® AR
o uftafdd w6 o 9ed B © o g 8 ol gj
TS ~AATHTHTT 8 STl 81 S 3T YhR b
STaY] $7 Aeee i A: Wad Asee § uRafad
FT § e B § 3R 39 UfeRan i €l AR
(De-nitrification) el 5@l € (fo 15.3)1

37 @i+ =% (Other mineral cycles)

S Hedt g - TEEfsh di-shieH, Steder,
eSS AR eEeeH o Sffafted diel o wof
Sted o fau oTfye W@ o @gd § ST
it foerd €1 StaufEl & fae srevas 3
it ugred wefis R W et w9 H
foerd €, S9- HITHRE, Wewl, ohfevEd 3R
W WA 3 gersiel oevl o w9 o fHgd,
H o g | stean A 9 W S J 9 S|
&1 S Sl ofel St =k | wiwferd 8 S
€, a9 3 31uer ufhar R geelt i qddt W e
R a” o W 9% YEY WK 2l T e
TS & ®U W R W TEEd ¢ R T
AU W 9% H wie @ W & qeft Shaed
3T TIeR0 H Heeiel STk ¥ U @il
a9 ST @Sl Wi SATERFRdl I U
FW T FB A g Wi 9 WioE & qeror 9@
T Gl H 9@ w &) SiaeniEr w1 geg &
% F Wi sTqefed 9 yarfed gk figt 9 oia
o fet S €
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uriRfterfass Ede (Ecological balance)
foret wias =1 o o Al oF WHRE H
TR Tfdeh WAl ki oTaEen & uikferfas
Tqer ?1 U8 qft §9a €, S SaenE i
fafauar stamepa Tomft w1 wuen: aftedd ot
g, Wfhd A Urepfde s7g##v (Natural
succession) & gRI € e g1 39 Wi o
B YSIT shi T oh Tah ToIE 9qad o &9 |
ot afofq frenr =1 "o 21 T€ Haem Hiy=a
getfael o Wiaedet o SfoE "eA W e B
B geiadl o 51 WA o gud | ol iR
Tger W foHan S 21 Sqe 39 a9| W
faft #xa1 ® % Fo yonfaal e oM T
Shifad @ o faw gad yenfaal W fAdR @t
& (fore@ wefeai 1 gen fivea wdt 8 ek
Gqer o1 Edl ©) 39k SSELl favnd U
HAl | T €, STel wmehTerdt <ig (fewor, S
7 g onfe) et Sem 9 B 21 gEd WE
HOEH (a, IR ) efuw T T SR
TRl & R W) R el ®, o et
ge fEfa wd @1 del o aifeefas Sqer
A oo oF HRU €S- o # 9RfTE
YT o i AU - i) $ia o ol
FH WE HH § YoMqdl o a0 o agar ST
21 T8 qiadT wfaewel o wro ®, wEl fgdm
-yl - W, S IR =g enfE % g
RiWeR WS o M W S € SR URieR
(Original) =i &I ®WEAT &1 &<l 34 21 T
3TIPHT (Succession) haelrdl 2l

AR 3TEge o HRU- T8 TSl o
ST, Wiehfeeh faueMd iR oe Sita Res it
g I o TWEY W URY WHRE h1 Gqer
Hferd i €, S ST QU aIas o S
I T HA | T STEGEH ¥ w3 fgdia
SFTHTUT A 1 Wehfdeh HHRAI W TGS a1
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T off aRfeorfst sga gafad g &1 39+ TR ety oerg Tl o dref 9 ot ggeE o
% IR ®Y K @O TR F A T SR it Aqdey uw S 71 ffve e W St
I TR R g0 GG Sl 71 wHieRe  H fafaear 9t o qaieRiia ekl %1 Gehded T
I ¥ & Uhfah AT S -1 JhY, 37 HRHI k1 GYfad I 9 qHH & UIfdT ok
SR N e ooy FEe qied g 2l T 9 g=E o GHE €N B

3T
1. H@WW:

(i) Fr=feafea § 9 wF Sovsa o @fnfad € -
() oheel e (@) Haa qof
(1) =t S o rele Sie (1) |ft sfifaa sfen

(i) SoEfesi= o9 & e[ e § 9 v 98 @ S S 22
(%) vl (@) =it
(1) He () T 9§ HE T

(iii) =EH o 9T S a1l e & e Siedis fers fefafad § 9 = s 82
(F) I HIEHE (@) IPRA RS
() SAIA RS (9) A Gehe

(iv) UehTeI-GIATOT YiEha 3 i, TehTel ki SUREfd § shra SrEsifeaEe Sd & |
fieteht o1 ATt =2
(%) 9reA (@) wEreEed
(1) TS (%) foerfim

2. TmafafEa weet & ST @ 30 vt o i

(i) wiRfeerfaent & 9 =0 o9e € ?

(ii) W& (Ecological system) 1 22 GUR & Y@ I YR shi amd|
(iii) T e 1 B2 =0E @h S@el 61 Th SSB0 3d g 36eh 3feh & S|
(iv) @@ Sa (Food web) 9 3719 #1 993 &2 3T |igd oard|

(v) <&M (Biome) I 272

3. Trfafaa ot o Sv e 150 vt o i :
(i) IR % fafy= a9 =M (Forest biomes) T Tewqul fagmoaisti 1 i F|
(ii) <& Y-T@Et =% (Biogeochemical cycle) #1 82 agAee | g2
AR (Fixation) 9 Bl 27 99 &Y
(iii) TRferfas Fqer (Ecological balance) @1 B2 3Heh 3TEdeH 1 Uk o
TEqUl Ul T =@l hi
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g
(i) v 9w Y@ foRmE@st w1 Fan gu fava o Amfes W fafv= am o6
faaor =1 g@iEw)
(ii) 1o Thet FOT01 H 9T S o1 U, AET 9 TS@eR Wl R U Gk o ford

3R e Y T ae wiaen wX fF fohg TR o uaft 39 aifest § o1 71
M9 37 Uil o) fafasdn 1 ot oo X Fhd B2



