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. SaHEe - YRy UF = S &1 fawivard, wkdy; Sia-y T@Ehd =@,
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q q&ih o fafq= 1=l 9§ o9 % o7

T & 91 B IRued-taHed,
SAted 9 agHSH o U | W geh g1 3T
S ® R gedt W e A gt e, S
fierert Siaved (Biosphere) o € - 3 qafeRol
% W Hedl o WY UREe fmar e 2
Serisd | YAl W AT WM ared Gl Sfiferd T2
e &1 Stemee @t drel, siqen, wifor (fes
geell W @ ol ged S oft €) @R S e =R

Jeet W e RIS &Y STE g S 2
Sfiaur fogerd gd & ¢af @, 991 9 9
e e e e
ThIA ST B, ST 9 B, 9 g9 Hie
et ¥NIdel oF WiH Sl 9 H 91T S 7

Wk o ARl o UREIN Sfadsy ¥ o R
HAferenat Sfta Toeded W & field © W 9
SeHee 3R agHed W o Wd Bl 9gd ° U9
Sher ot €, St U Hed ° S Hed | wWdd ®9
¥ foeror & 2

S 3R THeh TEh UAERUl % §gd
Tequl ad €1 A a7 I Uihfash Sehl o
~gff, /@1 9 gt o Wy uReae fma w2
Y oA o qwdl S a9, 96, Sl o
g o w9 oft guifaa e € Sfae s
1 qfH, 9 9 T o WY TREARE SEH-T8H
Sttal o6 Sfifad @, 98- 9 fasfad 3F § Wes
I

S

uiRerfaent (Ecology)
AR TS 9 ufeel § oorg uiRftufast a
TIieRe Gedt gaeeti o faw o ugd givl @
A H G © TR CgeRrartsh’ @ aiifertaent
F E? SEIh AT WA ©, THeRu- e |
IS awel o Hel W S €| TS S SFedd
ek & o dqer o forg fafu= Shaenfat =
B 3R S @ A STEvas 87 39 He %
T wA o fau ff fafay witmistaafE &
T foviy orum W @ erevass ¥, fowd
Siferer o orSig el H TRy Sfdfehan S ©|
TRftafdet @ &9 9 Siauiel & 99,
foerma, foraeor, ygfa & 3ok Wfdehal oTawensti
ff Sifaa @1 9 gafua 21 wifeefas) shaa
SttarenfEl iR S9er STE o Fee i g e
T 21 foret fagm e o foreht faom e &
St 1 9, e sreren arg (i qwe)
9 U eriday fSed s gams 9 que et
e ®9 9 gHEING B, 39 9iiasd (Ecologi-
cal system) el Sl €1 wiRkfefd & oo o
e (habitat) TafeR o sifdes o TG
HRH H AT Bl fafiE YR % qEfeRr 4
fafa= afiftafaal # 9= &R o aifias ae s
€, Wl SIeM-Te WhR o e § Sie-sig
faehtd % g1 SH ARl o 1 ® W g
39 YRl ! AIRfEafae steher (Ecological
adaptation) &&d 2
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ShIArST (ecology) ¥R ek oM o I
7= (Oikos) ‘ g’ @R (logy) wirstt’
Y fHeleht o1 1 SNSHIE 1 IMEh
aed ‘R oden ‘et w1 osred fomm W
I W B WSk FTER shiaen-geat
W diel, 7oAl Sqetl 9 gew Sfampe o
‘SR o B H I §, ThH-gE R fya
T F OFRU H A TE Y @A § oA
yiiemeh e f9ha (Ernst Haeckel),
91 wduem W 1869 H sfigahicisit
(Oekologie) 1% &1 YT fohan, iRkfEerfaent
%A@ o ®Y H WM S 2l StaefE
(Sifaer) = arsifaes (Hifdes qaferor) seeht
¥ URE® FUh S T w1 Bl
TIRfeerfaent famm sed €1 31a: Staufal 1
AMIE G o ST Aifder qaieRor 9 sadeae
1 O ATEH € wRfefaRt )

Tt o W (Types of Ecosystems)

qTfas TeAd: 3 YohR o ©: Tielid (Terrestrial)
s & Selld (Aquatic) IEs | el aifids
H qA: ‘9EM’ (Biomes) # fawe feen wn
Hehd 21 M, Gl o Wit % U wHEE R,
S Uk 9 ek & § U S ® 1 et W

kS

e i & T fagia

fafe= sm &1 ¥ @1 fuRen S@eyg 9
I Heelt I H F1 ora: faw aftfearfaat
# R g Sqe o AqdaHl o o AN H
‘S’ wed B sHd oW, drqEH, ol |
fgt wae srga ot wihe €1 9OR &% P
Y@ ad : oF, O e, Heee SR Zugl
(Tundra) s €| Seig wids &1 S
RS o A STl o wias § e S g1 Wt
TRds ¥ HEEIRE, SaRAeqd, yard 9 (Coral
reef), Wfes oftafad 1 99 St o Wi o
#iel, dree, ARad, #=9 9 asd (Marshes
and bogs) wfiet

TGS ki h1d YOG o W31 (Structure

and functions of Ecosystems)

IS ot GTEAT W 8l SUers Uil o wigetl i
STl o1 aui |fHferd 81 98 Seh (WorEt &
Wl H TS op) Sfde, faawer @ S
we & ot aftfa e 1 W S ogfe 9,
et wiftds o Sfes o oSifoss ®R% B e
arsifass = wifds (Abiotic factors) ®Rel o
TAIEE, 9, FF HT YRR, SAEAT, G w1 ferfa
9 3TSIfereh A1 TS qwdl (e TS IS,
e, SIS, ohiegTaH, HIEhE, TIIyr=m ofe)
gfinferd &1 Sifes @Repi (Biotic factors)
SIS, Iudle (Wierfhes, fgdioer 9 qdtash)
qq ATEEH IMHA &1 Scaen § g vl Ui
aftnferd €, S Fehe-Seevo Wishar gRI ST

#| B
|
\
L
qm—q;;ra?aa AT

o 15.1

: T ki hTd QUTTet 8 |=FT
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ST T B | Jem Soft o Suviee  SeRert
Sig S8- fwo, TRd, g2 SR el gl W el
e snfeer €1 fgdares Sioft o Susiieest o @t
HiEeR! SW- @Y, =@, 9] e Wit € e
Hiaed, S T waRd sel ® AR 7, 5%
M &R % AEER (Top carnivores) & &9
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= 3 YRR i WE Ty g ST
& = Wm @ (Grazing food-chain)
#R W @@ g@en (Detritus food chain)
=S @TE SJEel del (Scaeeh) § 3R et
qER (e SudiE) d S @, e
IR ToH TR R F| T T R Sl T g

o ST S @1 W oS SR e g STTEe,
3 €, St ga Sl W sk & (- e ik
fitg), qe1 Fo 3 ATeEh, S -~ 3R

gidr ©, Foras vaud, 3casia 9 fased gfwan
gfifera 1 @@ Saen d €9 9@ df" @ B
T N B W W S HH B S 21 WS

3T Ye&H e Faeh! i TTEfed FL 3% A
werelf o uRafda w2l

T e =N ©E @ § Y| qga gxrel
W feft @ iR Tad wefr gRied w1 eroeed

eIt SULRT, Scaeeh W AR #, s
Tt Iudie, fodioes Iudieietl o6 e
ad g1 fgdiaes Susiiemn e qetaes Sasieret
o ENI @I W[ 2| 3UEEH Tk W R Gaehi
W feRk Bd ®1 A e 3= (FAsl i)
faf=1 werelf, S wEfTh o STl STEgE
AR T 1 Seitar o forQ iwes aeell § giEf
X 3 2| TGS o SEry] U @ - e 9
TER I g B 1 SR ok faw - g W
Sfifad @ arel T ®iel (Beetle) T Hesdh i
9IS 7, S Hesh | T 9IS § IR WY Th 9
SR @1 fon S €1 I @ % SR 39 w9 9
Th TR TR TR T S J616 & G @
(Food chain) el €1 @RI §@a i Ffhan
HTh W TR TR W S oh SR Fl
it FaE (Flow of energy) ed & @ SE@and
gerk STHH 7 B Uk T U 9l Bl S
SR - Tk W, W oo W fasi ®, a%
Ieh fgdioeh Susiiermati w1 Wi 8 IR gdiaes
HraER 3 g Shel @ o9+ oo &1 gfd
FW T T YRR YAF HERM 9 TH 9
aferh YR & R | R 21 uRommesy
T A AEE W TH-g 9 9E g e
YS! o 39 YRR S B (AU SHal i @
sJ@enst o fashed ITa= BF W) &l @R S
(Food web) @l Sl 2l

gfifera 1
ST oF Wk (Types of Biomes)

fUoe e 9 39 SF Y § R ‘emm’ @
aef 1 B2 omell, BH o HON o 9 yH
AR UEEH 3R 3= W@ifhd Y §UR % Uf"
A5 dldH 9 JhX % . 99 M, "l(’%‘%l('lﬁlq
qEE, @Y 9@, Sefta 9 iR $ee
TRIT Gl R fowmaret w1 fawRgEsw
U wRoft 15.1 | 9fvia 2

@ Y-TEEfeh =tk (Biogeochemical Cycle)
gd S 1 9 9id 21 faw gegel sfe fef
21 FE Tl SoHed § WY WYOU-THa gr
e Wi TRy it B, W et o & forg
TS o STl kT & MR B Jh19 TIAT F
N e SESATFAES, SAfeRdSH d i
qifier & afafda & St 21 eRdt W qgEH ol
gAfarg &1 9gd Bl WM (Fad 0.1 faerd)
TRTITETCIT0T Fishal § hTH 3Tl 81 Skl e 9
feren W W ot yaE-Tergsia foman o SR 9
G RS ®q W W o g Wil W Wea @l
ST B

Jeat W Sftad fafay y&R o Sifaad sl o
®Y W g ST @1 A Staur) fafay ger o
wifeerdenta sfadsel W Sifad €1 St sgad
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TRON 15.1: TER o 99

i et o 9o o

_ Setarg Haieht FAEfasta 9
qEH | U-UER LER) et TaT vt =
T |A. SOl (AL A WY 10° | A1 qumE 20° § 250 | Al. ST, dves | Al SEET 96 % g,
(Forest) |A1. yaeRE ENAC B L Fo s wH|  oeiwtedn| @ @ g
A2, ol 8T T A | A2. i i | A2 T A S
B. s sfesida [A2. 10° § 25° 3T | A2, O9HF 25° §30°| % g4, e
C. Sifas q Jfegor SA&MT o B. 3IUSTS, 376 EEUCRIND) T
B. wiwd o, | T - AR S| | e
1 Tt T H Fle-Ta,
ST-et e, O00THHETF | et w2 e w3
ol 3 T #q H st i) oTfl i
B. dmHH 20° ¥ 30° FATHERT SISl =61
SN o ¥ R ST
C. T a4 SW| o qrmegg|C. dFda  F|B. wEW W AR W™
SR B I | g - 750 @|  dwwawiwy| o 9@ e
ECINICEUILS 1,500 fisf. i fgd | T #
TS H 5 T RQU qe AT &I q fafeem - i,
AN, SAATERT, STEIHROT 3| Taeh T =, R s
S g|C. I o Hq @ HH IS
Wi | W w9 AW et T,
T g de el Tell, T I
(a0t <fed) ¥ TRIE! ¥R 9 W
e a7t
o g fewm C. WETER FR
% &9 | 400 oS - T,
1,000 foortto kAR S
oo, @, dfea @
THAEE  AE e
qroft
Lt |1, T 9 IO HEEeE|l. TeRI, I, [AaHH : 20° H45° Tl uiys dwet @ |1 ¥ 3 =gF aFeafd-
2. TR TEEIA eI, ®a- (21 ¥ 38° Fol W g TEel | TS TS WA e
3. 7 TEEeE AT | 159 35° Tl 1 wgd o Ay |, O A S
430 TERRE |2 TH TR 9|2 § 25° Wl e & |
o & Tk [ : A ¥ D -50 s %ﬂgﬁm
3. Z0g ioay WY (@ &H frere
o ofiy | 1S wfesdE | 1. T F foremet| T, T ey, At | WA G A W | 5, U F el Fted
o vt wfosed|  &F, STEfern, 2| 500 @ 1,250 fet.| | € & i uaelt | i ergarefal
(e SRRt 9 R | S0 i o ¥ gl | TR foaw, s, 4w,
2. 7T o F 9| = 500 ¥ 900 AL =Td1, AFHSATHI,
T I TR F1eft, 9%, W9 9 o

FHiE g Sl
o, Hal - hel 98
S - i o qerem
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— AT
IEH | IU-TER LER ﬁﬁmmﬁ et i e
SEECHC IRl
TR oI S, e,
SiTett =E, ¥R, TWe-
WE o Uall, HIS,
A Sia-<ig
S |1 A e S |1 g, A, W] | e 4 1. 5@ ; TeRe |V S S e
(Acquatie) | ) woy w1 35 | A o O I | quom o fafae - | 2 o S aoRe | SR WY WS o
2. TETENR, WeA-| orem @ A s W @
fify, SN = ST el g & Wi
HQ (Estuaries)
wdE | St wekdta S o6 -
(Altitudinal) mé@—mwawjifw_?ﬁﬁiﬁg m@;ﬁgﬁ
TS 9 Ueht Tad & Sl AR aﬂaﬂmﬁ?ﬁl

g fafaua & & foa w® Td €1 399 (s1efq,
Shfad w3 1 dferan o) fafueaa yae S@-
Soll, STt & o avell @i Sutefa afmfed 2
TR STl HER o fafa= wri § fa= 2
IE fa=Tar &= B9 oF |-\ et (27
i o 12 WEMl # off fam ®) o 21 fafu=
ATl W Al =l © foh fuset 100 wig ot
H ggHed 9 SaHed %l WAl B qHEH
Thi T e ORI Uk @l fUiq e<eld
ed @1 2| TEEE qwl # 98 Haer dig |
Yot SHcehl § B AT Tk Y@ oF g ol
WAl T AT THk Al 5N qHEE T o
FTINTU ¥ IR el § 3R Sk A1g, WA o

¥ yered 1 g YeR/GK agHed J HeMErR €
TAS! =k o U@ YeR Yool i quuel | 18
S aelt figl, dewe 9 o= =g H R

Sierash (The water cycle)

ot SauRl, agHed 9 WiaHed | Sd & Th
<ok ST T@d ®, S @l 19 9 39 3erwen § 2-
W & Soi 9% el Sl ¢ (SierEeh o fag
3™ 13 @) |

@11 =% (The carbon cycle)

quff Sl o wee g S ?1 a8 g
Frfeh AfTH H got T &) SaHed H THE

gt o fooed @ g o9 e 21 3 = ge:
IR A ¥ Herferd g 71 Saned d Saurd 9
TIeR0] o d9 ¥ qEEHS Tl oh =i Y9
S -HEfe W (Biogeochemical cycles)
#2 S 2| ‘o’ (Bio) &1 e1ef € Sfe qen ‘s’
(Geo) &1 arcad geat W Sufeerd g™, figT,
9 9 el ¥ B WA -THEARER =h & GHR ok

e AT o ®9 H Sfal ® fawmE ®)
HTE <5k e SESAFIES % IRafdd ®9 B
Te qiadd diel W Yehe-EIeTe gfhdr g
HTe S8 SATFAES o AR 10T R SARH Bl
21 39 Ufhd U HEleRed 9 To@mE o1 €,
S wEfe A SE-wE, S|, Wohie
(Sucrose) & &9 ¥ qigi o wfad @ S 2l

g - T® THF (Gaseous cycle) 3R TE
dedl W (Sedimentary cycle), THE =H

FElEESed H1 FB AN W qi KT Sfaw
foranett o WM B S ?1 3@ uREE % IRE



Tq TR
e ’—’

— e sl )
o 15.2 : e Tw

farere @ Uil o TNl o SIS gRI e SEstIES
T g B €, I HrEieEeed, S dei s
S franetl § g & B9, 3 Uil o Sdet
4 dfad e W B A Y @ d wreeEiEl &
G S €, I gem Sfel g fasfed
S 2| WERERT SUHM fRA U weiREeed i
FTeA eEsiiadEe § uRafdd w8, 3R e
fohall N1 IHed H Bied 1 ST I weEEeed
1 Sgetl oF WA W, GeH Sid 1T Hd T
e Sam[et gN SreigReed Ses gfshan
BRI e SEsiieEe | uRafdd st IH: agHed
F o St ® (o 15.2)1

siids =% (The oxygen cycle)
JERI-Gyawu a1 yq@ we-ufomm (By
product) SeSH 21 T8 HEEESIH
affediertor o wimfera @ foed o=, e
RS 9 Wol fagad e 21 SAfaieE uw
agd € wifedt Wiehan 21 Sgd 9 TEmEtie awdl

AR Fitmgon | stferdisH I St @1 € AgeeH
o @l ety TrEde oA @ e Wgd § ST

e i & T fagia

St A (H,0) o faseq o sAfrfio 3=
eidt & 3R el shi Srodieds Wi o <R ot
Te agHed | Tgdl €

TE2IS =% (The nitrogen cycle)

AHSA HI G HT YHE FIH LS,
aHeeta T w1 79 wfawa 9w @1 fafe=

EIRLEIp]
BIECASE|
AHSA Stel e
TR TeRToT RIREIETY HifirepeRtor
siees |1
N (it
\ 4 -
for 15.3 : TgEiA ww

o o

foeifiq @ 9uie  (Pigment) 3k H I8 TH
Tequl e 21 (g ¥ W 9 9 7 §H
et AZISH i AHTI g Tl 9 9 TS0
FH o ergmd ¥) dhad $w A yER &
e SH- g1 S 9 & W= Tl (Blue
green algae) € 8 Yol g ®7 H TR0
FE W WA E| WEE: AEeST e e
(Fixation) g1 € WM @ St &1 gisH
%1 T 90 Wfae W Sifes (Biological) €,
eiq e & T8l Y Tehd | T SIS
yq@ g gt o gaa SiemvEt w5 e =
Hefer diel 1 5S o 1Y ol 991 €, 98l 9 98

Gl 9 dwl § A 65 W@ o SRS
T © S-SR SiaTgE, Tegfifem tfse

M| GATRTT | TeRTe-FIATOT Tk o SN,

aTgred W UgEdl 8 aHed | off fastelt =R
(Lightening) & 31dfiar fafetor (Cosmic

radiation) gRI TE2ISH &1 TR0l Bl
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Te@rR o 5 WL Sfta off gHent AR
W B dgHeHd eSO 3@ e A
F9 H TR eF W B Wl H gt @i
(Nitrogen assimilation) gidl 1 el sigsii
g T Uiel o @M W THHT (EISH) $
IOT Y el Sa1 21 R ga del o Seed &
gl oUfiTe (Excretion of nitrogenous
wastes) g, & sufeerq dsifen g -geEe
4 qftafda e S &1 5o Sian] TgeEe ® g
4 uftafdd e o "ed B © 9 gH: 8 ueEl g
SIS ~ARTHTRTOT B STl 81 S 39 TR 5
SaTT] 3 AEeS i YH: A Aeeed W uRafdd
T T e Bl ¢ 31 TH WiHAT i S TEehion
(De-nitrification) =@ sl & (fo1 15.3)1

87 @il =k (Other mineral cycles)

e Hed | q@T - TEEfTeh qeel-shie, StierdisH,
eSS 3R RS o SAfafted diel o wiof
Sttad o fau eTafus wew™ o Wgd W I
Gffte foe € StaafE & fa srawas 3
Gffts wgel Wfgd AR W SRR ®9 A
fierd &, S- BIThRE, Hewl, ohfeyEd 3R
WY W 3 gersiel oevl o w9 o g,
o 1 S H osteren AfcAl @ WHE S H e S
&1 ST Sl ofel St =k | "o 8 S
€, 99 3 39er Ukl g gest 1 qdd W eI
i o & Wgg a% U S 21 S e
qo®e o ®Y W YAd W TEEd © SR fRY
9T ¥ = § vfee 7 W &1 aef Shaurd
3T qATeReT | Horeial sTeee ¥ Iufierd @it
dEul | B AU @S Sl STEREIRdl i
Fd € FT o Sq Wl 9 wioE & qeror 9
31 @il ol W i B Sl s gog ok
TR A WS TEfed 9 yarfed gk gt o oot
¥ e W 2
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urRfkerfass Gae (Ecological balance)
fordt wii@s =1 o™ o Siel o 9q&E o
QR Tfdeh WAl Shi 3Tereer &1 urifeerfdes
Gqer €1 TE aWft W9 ©, W& Seen i
fafauar sTaepd Tomft w1 wue: aitedd ot
g, «fehd TH Urepfde s7g%A7 (Natural
succession) & gW € e €1 39 WG o
T YSITG 1 TS o Th T8 dqed o &9 °
off afvfq feren ST Tovean 21 T@ Haem Hfy=a
yefaal o wfaeqef o et Team | g 2
% gfadl o 5 @A o "ed | ot qafery
Tqer T fhal Sa1 ?1 Sqer 39 e W oot
faeft oz ® fo6 oo yonfaal o dieH @
Sitfad @ o faw gad gefael @ sk St
g (fomg gefaat =1 "en ffvea wd 2 @ik
Hqe S @l ) ok Saeul favne o oh
et o foerd €, Sl Rt Sq (R, Se
q Y onfe) srertush wem W g Bl e W
HOEH (I, IR eAR) ofuw T T iR
SRRl & R W R e €, or: st
gen et wd 21 del o aifefas dqer
4 ageld o RO €| SE- ol URfTR
TSt o Wi SEUE SH- T ia o ol
F % HT W YAl o a0 § akara ST
21 g uRed whaemdl & wwor ®, wEl fgda
TA-FSAITeEl oS- T, §ig SN =g e % g
URRTR FSTeEl o TM W ST ¥ @I yRs
(Original) =i &1 = & &€l 3d €1 F&!
3IPHT (Succession) hecldl 2l

TR STEge™ o ®RO- T8 YShiaal o
AT, Wik faued iR oa Sa e ot
g O % TWEY W URY WS 1 GdeH
wferd el 2, S SFarTen QU Wi & Gger
I AT FEA | W STHIEH § e o fgdia
STHHTT 3T €| WIehfeeh HHEHI W SHEET o
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T off TRfeerfiet sga gafed g 81 369 TR faer eerg ol § diel @ ot gaeE §
& (R ®9 H A TR F A € R wfte sfqdey qw e @) fAfvea ot w St
A TERT R f g0 9 el #1 wdieRer W fafaedr @l of qafenuiia Skl 1 Gehddh 2
e 9 & Whfaew IR S 9@ ehd, 31 kRl b1 GHfud o 9 @Hg € wiRkdsd &
SR R e Sererg war ufedd B g U o 96 % q@ SR g

Bt - | ¢ <
1. SEdehica® U9 :
(i) Frefafas & 9 %9 Savsa § giufed ¢
() oheel g (@) Haet gl
(1) |t S o 3reie Sie (%) |eft Sfifea Sl
(ii) Swrefead o o Heq = & 9 fFg 7 9 90 S 272
(F) W= (@) wd
(1) He (%) 39 9 g T
(iii) =™ o WE M o1 AR o e e et Fefeiad o & s« 872
(F) 3RA HEHE (@) 3PRA RS
(1) AR EeEe (91) TIH Gehe
(iv) TRTST-GYeIU Gishal o S, TehTel ohi SUTEATT | ShieA SEATFIES Sel oh |
fietet o1 st =72
(%) WA (@) FeEEgd
() AT (%) ferfes

2. TrefeafEa woi o SO0 o 30 WISl | S :
(i) wRfeerfient 9 o9 =0 9920 © ?
(ii) W (Ecological system) 1 22 HOR & Yq@ WRdd YR ! Q|
(iii) T ST 1 B2 =E @ STl &1 Tk S0 2d U $8eh 3 R S|
(iv) @M@ S (Food web) ¥ 39 #o11 Togid €2 SeE{0 Higd wam)|
(v) <@ (Biome) =1 2

3. TAfafaa ot o ST o 150 vreat | S
(i) ¥R o fafg= a9 9™M (Forest biomes) T Hew@qul fagioaistl s Jui 1|
(ii) 9 9-T@Ef =% (Biogeochemical cycle) o1 82 SgHed § g2 ol
MR (Fixation) 9 gdl 82 90 &Y
(iii) Rfeafass Gge (Ecological balance) 11 8?2 $8eh 318 ol Uk b
eIl U T == HL
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i w e
(i) TS FEH T YHE favarstt i sad ge fava o Aefasd | fafv= smm o
foraeor =t eIzl
(i) 3779 Tohet TOTOT H U M o U, ST o TSR dill W U Hiia o fog

SR e 39 foT e wiaeor Y fR fohd gehR o uafl 39 daifest § o1d B
Y 2 ufer @) fafaud w1 ot Sooi@ T TR 272



