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MODULE-
Tfew argarfawt (Plant Ecology)

-1 Ofew ATHIW-ALE, AP @R TR Terew Tfgw AsImia

Aot 9
GFF—2  : APOF—LAA GAR PO LAFACON, IFOHA (&P G

e TAMI TR, AFeE ¥ &R 18
qFF-3 : 2B 5T A AATE F (I 5F, NIGIS 5F 8 THAFA 5F),

TR AGFTF 45

aFF—4  : Tfgn M : wige, IR ¢ i, TN ¢ aifen ge,
FTIW awifen Jgg, Sier Tmitrm Afowmet e Tfer aecm

aPRAToN—aliefiE @ (Mo o 62
qFF-5 : IPRFENC deFSE AT : WD, T, AENF GaR oisal;

A eelFs og 95
GFF6 NG qR g efsfF-I : w1y Sfen @3k T Sfema

FEARF, #ARNTE GaR =NFIFe Srerarem 124
GFF—7 ARG qR Tgw eAfSFH-11 : ToTe Sema Swp=ife

HFARIE qar AFFgen SferarsH 149

aFF-8  : TENGH R Tfgw aAfSF-1II : ANTIEES, FrAwiEs, ARTHwEs,
AFCETH ql TACEN T @R Sitwd TemoieTe Sfetare 160

qFF-9 AT YEA : A, T qES @R Sfgtrd @oF TR 2ol 169

qF5-10 : T sAfaret wEnt - Seren i W, oy TYEE, eemed g,
TS, @& WAt @@ - 188
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qFF-11 : SITedrHa Sfew (S ST ¢ qEa @aR ANenia (1988)

awe GI9 cereaifers e ferem 213
qFF-12 : A : TR, AT FAPTR, AR,

TASITHA A Sfgwmg 231
aFF-13 : 97 e Sfgrga 241
aFF-14 : of*ow fEeTcaa Sfewe 249
aFF-15 : FWAICE Sienge 255

GFF-16 : HACADY ¢ I, W@, IFY, HAA0@ JTE FAe, HICABL@WA
Z5™(5; WiR.3T.Faw, [om ewifomrz aie wife,
SrReAra faom Sfew z; @© (oht 92 264
GFF-17 : Tfew ATHe : FRFHCAF YW, 9F-Mp GR TA-Tp T ;
AR FoS; SeaRer; e Twiw 283
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qFH-1 : Sfegn AFGAWI- AL, *NAPTR @R ¥ Terer

Tfen Tsafawie amfersst (Plant Ecology-

definition, branches, relevance to human civilization)

Ao (Structure)

1.0
11
12
13
14

15
16
1.7

T (Objectives)

2B (Introduction)

wkEEl (Definition)

Sfgw agarfama =MAEE (Brahcnes of Plant Ecology)

R Terer Sfew Asfawia aferset (Reilvance of Plant Ecological
to human civilization)

A (Summary)
eMiieel (Questions)
TeaET (Answers)

1.0 ©Ta (Objectives)

a3 GFHH S5 FF SNl e [Reagfe Sy e gien tof Face oika |
o ITIRWIF 3@l ¢ WY 3oz |

e Tfew AwRmiT ey (14|

o it ww ¢ IR Rewitg Ay ATIRWT 701F |

1.1 &S<E (Introduction)

AT GRLAT AREIET T (ACF 4 I 33 e @ (billions) == Fif
i goifge ot @ »/fiF-«3 (geological era and periods) 2z KRS ST
ABI (ATF T TToT G T2 SfER ¢ [@IF q0o07 | G2SIT T FC T+
sifeda (afbas) Gimstaa (biosphere) S TR |

9
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G TR Oitnd SRG4E € Fil (SRfeE [FAFACHT Ty ARER (o1 @3
TSR TAMI o[22 FCH ey (e Seprae SfeFqe I | SIdd JgF w7 Jomz
AT T SE 7 i s RJrafere 7w witem Seimit w1 @geiE
GIRPTRMR € (e AR ey SARE BF AT SAMF-2W € I WG |
GRFA MCed W ARG wiegeiion FF 3R Sited AREeE el Sikoen
S RFT TF q[ GREGE G ey, GRAbe 93 RISt g/l I@w AT
222 AWM 2 SNy R |

1.2 \igE (Definition)

Sfgr W (@ 14 SRR AN RT3 @ OIRF FeATe A
F(F ORI Sfew AWIRW (Plant Ecology) et |

S w3 e forets @1 23R (Geoffroy S. Halaire) 1856, SResited
AT® AREET TFF AT (Ethology) Ity SRS F |

SIS @il @35 13067 (H. Reiter) 1885, @2 3raieer (Oekologie) * (b a<2d
FE | A =@T Oikos o1 IPPRI @R ‘Logos w1 @i (ATF s (Ecology)
(s GOCR |

AR AN A A [fen it e aw<pivee e for for e
MR | (T (AT FCEDO AT e I 21—

Gl it S1Reps @it (Ernst Hiekel,) 1866 -93 e {feq SRgte™ e
W IR AR Ao A Ao A ez == s |

e @%. 3. FEroH (Frederic Edward Clements) 1916-93 SITe 3RS 2o
GreTRMICTE e |

©ig. B1. =pifer (W. C. Allee) 1945, JteTcee ABwl 2861 GIad 0 O Ao
8 (GRF ARCACR AT T=20F 561 |

Q. @, TeEd (Angus M. Woodbury) 1954-43 TS sy 261 @5 @ el
T GRIET AIFToT ARCICR ACATF Rl T |

3. . @o (E. P. Odum) 1963-93 WO AFHess SAfRTa0e= soweeett @ Reiatenat
TRIFF TURCE 3PS A AR 0 |

D: \ Suvendu \ NSOU\NEP/ 5CC-BT-02
Unit- 1-4\ 2nd Proof \ (Dt. 19.03.2025)
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el fFfereie (Phillipson) 1970-93 STe RETAR (T *NT GRG0 AR (OTo
8 (T AR doE@e TF Webe 27 ORE P A AV A |

et w9, @et. 12 (R. L. Smith) 1972 ©IF +[@ “@fetaros o) RS @3
e ARG (0 ABARWICE G0 YA e RETE e IR0 (@R GigaT
8 OF AfIICR T A I 2T |

BIef (& (&< (Charls J. Krebs) 1972-93 W@ 7341 Gitad K @ aipd  [efaaidt
Al SEfE Mz Renfefes sto oo I e |

SO AW ST g (R, Misra) 1967-97 3te GRzEfed sloe @ FLifFed
A AR T4 AORET OIS B A @ S[&(Pe ABHRW A0 |

BRI TARCE 2R A1 KRN0 e GIPTEMIT 8 ARCICR SieefFl @2
OF I o AR @F [RerTe e AT Srad T 2R |

1.3 Sfgn ATIAWIF *4PWR (Branches of Plant Ecology)

for for wmres fefars ey wifeTrd asarmg =i afow 2zl ey
i [eow [ga Srard =1 21—

Sfgr Awaimice e 13 g4 orel o Fa —

(F) FESABIRW A IS AR (Autecology) : @RIT (FI <6 WS Sregrara
SR Sfegn aeifer Gregers, ¢ Sfgmada sifs«l (Population dynam-
ics), vifafas Sfent (behaviour), i@ 3, 2ipd Tonfra @sig A e
Sebe =W TWE TRyl AVIRWNe I =W (species ecology  or
population ecology) |

() S A AR (Synecology) @t @36 WS sigree [ifen Sfiw
AeIforalS Trem wEE e Sfer Mt (Plant community)  STE
AT G AR AfRe S encenbe 23|

Sfer Iwimia [fey =gl W St 33 == ¢

e TRy Ay (Population Ecology) @ @it @32 awifed or@efs (oa
GFF AT (species individuals) Ay ARG WA 27| G Al

D: \ Suvendu \ NSOU\NEPF/ 5CC-BT-02
Unit- 1-4\ 2nd Proof \ (Dt. 19.03.2025)
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aR AT FoTel ¢ srmfen a Fdifte e 2w, [Rew owis,
Tegidreld @i (survivorship pattern) Teiifr wiitsfbe =31

FTRTIE Ay (Community Ecology) : (i S wite sl #ffre
TS T 2T ¢ it Fogel @ ol sKiena s 23|
JgaIfs ArwRm (Ecosystem Ecology) : 331 @3 #i%id (12 ABfRWgl (@A
YR (PN IPTRIC TR AW FC2d G ARARE Ste SAmHres
AiEE =T ¢ “mieda sme awig TifFe Sesfea St 23|
ofife vl (Landscape Ecology) : @4t &iFfess sifsHmicafSe «fh
GFF TS (a unit of land) SRS GJIfEF ATEFTET AT=IETF ToF
@R SR wcenbe 77 |

&fafs arwarfmt (Biome Ecology) : ojted WS semigses amt fdifae
el Tige e Rge gares SR e J4 agfs, Rer 3z ore:
ME G2 AT SIS 27|

ke AEIamt (Conservation Ecology) : Isufamia @3 *(14ie Cafba @3k
APFoT 7™M MCRT A9 G (T TR SICende 27 |
AgArEml  (Palagoecology) @ @3 WU AR GRIA IR GLTIR
ARCIHTE SPRPHR SIS 27|

TR AEyRm (Space Ecology) : 221 %Ry R Areifes FieT 75 9o
i (TG 7 T2 SIfeae FI0e Aifes 1 976 K631 g G ARToARerw=
(life supporting) ST Al sif SFgAMIE AFEF TS SCAG T 2T |
o< AWM (Human Ecology) : 33 Wie&ifed GePiRdnae  (human
popul ation) AERW @A 2NN 2Ifca o2 SRNGER 87 Aaeiiod
deld ¢ dfefm ienhe 23|

SfeIyEE AR (Evolutionary Ecology) : @it ABetEs I+ 2SR
#eid e G awifS (i agfoere ¢ famare sfes aar Gia sifearfers
AGFT Ao DS =7 |

qR2lfes A (Applied Ecology) : IBIRMIT @2 *10 AWSCET 1w
LIFell 172 Ao ARG € FICel AT Fil s e S w1 23|

D: \ Suvendu \ NSOU\NEP/ 5CC-BT-02
Unit- 1-4\ 2nd Proof \ (Dt. 19.03.2025)
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o IS W (Chemical Ecology) : «2 *1iw [few GReamd Moeee
T € AREER Ao ITEF TE ST SN 1 271 Gels
RO (I IRE M ACATE R welifaes 2ie SRessi sfewaes
¢ ffefm wtabe =3 |

o <5 qwrfvl (Radiation Ecology) : #ifsca= @ GReaide esi [fer couiza
I GR CoTH Amicda AT Zer wtAnal T 2|

e PG TIES Al sirfosre AwIRWy (System Ecology) : 32 IAWIRWER
@3 T #14 T2 RS ifere @ 7729 2Ifzoan, aifeife w91, Fe1eoE
feem Toyift I9aw @ [fen AgeEs soq ¢ fFamas R 6

o ISger Al (Physiological Ecology) : @2 *I (Fiq Wt =it
g e [Rfen oo Aty ERItT PRPEE G gdeifen ol
FARFACHT TTIT AL FTF AN I =

® IPPRI [ e ABIRmyl (Habitat Ecology) : sjfesi Rfew e apm=is
(T &, W&, W, PR, NG 207l AFOrFT SEhAl IR ETRITA
PRI GRFETT ST APPRTAT ! SHAMERLET 2eld ¢ Siesfea 561
90 27|

1.4 SeEaere Sfew AFIAMIE AFfeFel (Relevance of Plant

ecology to human civilization)

AT e [Kfen vaten afos s [fen awifsr Sfen (mdw R
(distribution), @i&i< (dominance) ¢ ©Nf4y (abundance) (ral AR | AP woFT©
@ AT 2rewm Tferaiiere SRt 2iwifs 2Fia (species composition), 2iEifs aipy
(species richness), oI @ oFhex RKfemer AgIte Afbar (Ecosystem diveresity)
%o B3| 92 (& CAbad 2opF 8 AT dold NAelfon S T w0 |

e ¢ weifts ayfeRwir Sfen argarfmin e i @2l TR FRkeE ¢
e A IVIRWT TF TR | azere Mbe e, =T o7 e 7 e,

D: \ Suvendu \ NSOU\NEPF/ 5CC-BT-02
Unit- 1-4\ 2nd Proof \ (Dt. 19.03.2025)
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JPTeE @ Y, W9 AFFE], ANEE e W (Fg ABIRWIT @
SOPRHE |

A Tereld [ ¢ wftafes Myfrre AiFfes «fE@mm e 5 e Al
SO ([T ABIRWIT @ AT |

1.5 A (Summary)

i [fen awifera® (Population), &ReremiE (Community), CI=I7=
AT (ecad), it fNfife AerwIfota®! (ecotype), FremiT Fkfe (ecotone), Tfign
@ (Plant succession), GRffS (biome), GwGs (Biosphere), Aeg (ecosystem),
AMeE, *f 21, (oed (hiomas), GiAtaba (biodiversity) e FHCH ST
8 TN S (R AR SIS eRifed Ager=siFie SRl (ecological status) e € Srysie
e AT ORI AREET Ster € (o] FemeenE Wawd A e a@Ed
(sustainable use) @RIl WK IeTOR SRR IO FACO Al |

IR 561 2 Ry Argerg (global ecosystem) 2ifSfs & aenfen erer®
8 AT Bl ¢ ATOH Sf¥Y IGRN A ARG Gopei A0 | ARCICR
I @R ARG S T (sustainable development) @ TIT Ao I
IR | IR AGoToR 2B ¢ @A SIEl AiFfos T Fafge wizse &kl
s T ¢ RwEace Sifdseg Tof TR | g [, 23f% ¢ toreyfes I9ae
B SR i) [RFIReTIA, 265 8 Beolve Tz AR A& IF gerre Sad 23fz |

BRI GO A S SR A 2 ¢ siftraics MRiweiE e
AT AR Feie T2y SREeIT ooy e el ST 7k TR
AR AT SR |

1.6 WTEe 2Miidet (Model Questions)

|. 3z fF&mat ekt (MCQ) -

1. G O AN [T FCA (el [l 2
(a) BIF TIREES (b) @35 ARG () 2. ol eo  (d) W7, @& Fag

D: \ Suvendu \ NSOU\NEP/ 5CC-BT-02
Unit- 1-4\ 2nd Proof \ (Dt. 19.03.2025)
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2. AT @ =T @ 2Eife canfo Ay RaeiT s snee
3 T OIE ACE—
(@) TECEN (b) WRGEE™  (0) P (d) st Trefe

3. AT “Oikos’ *Rioa oYl 2
(@) GremE (b) #fRc (c) IFRIA (d) IRTNGT

4. IIEE =46 ALEE AN JILT FE (@i [ 2

(a) WIOB 2w (b) «@. 2. fFTaro
(c) ©ig. f. =uifa d) B @ &
5. WA @ = [fey awifs e =it s s a1
27 ©OIF ACE—
(a) AT AT (b) 7= TS
(C) AT BLFIASH (d) SRS et

6. AN (IEAG FACO (@RIT—
(@) RS errRgwes aRl Fdife Rgd gures aIgeg
(b) 2oz T @Fe @FF T GAST ATeF
(€) (T IIFETT AgoF

(d) F7ECeT Aoy
7. AVIRWER @2 =LF IRE oA, sifdfes T, IEoR 97 wE aefe
AR A F—
(a) PO BrEfe (b) TG Tl
(C) SMATTT TIEAS (d) =P TS

8. ITIRMR @ =T ey Fradia Tmore s «k wifeafEre ageEa
AR (o FF 27 OICH 61—
(a) Trierasfemyler awRml (b) TreiferexaiRt Arsrw

(c) FIrfee Al (d) Pow arwarfm

9. (FV CF(Q IBIRWIF @I [REATSIT Trors T4l TW—
(@) WS izt @ I fomgel (b) ITTEE @ TolF A
(c) IF Rew ¢ ANfes sarw  (d) A=A aFs @3 [ TFE=

D: \ Suvendu \ NSOU\NEPF/ 5CC-BT-02
Unit- 1-4\ 2nd Proof \ (Dt. 19.03.2025)
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10. +fedlm Rfer agdifore @ ITIT 2w Ta—
() fon fen aEEifeore fon fon @R @ha ol I
(b) for fom argaifere for fom owifs @Ry «ak awife ek ol AT
(c) fon for AgRifore g2 aulfs 2T @R @32 oEfe adum @l I
(d) fon for argdfere fon for wwgeifon Srwsfma ol A
I, seFee epsl s
1. (F 99 RS =W TIRIT FCIA 2
2. ReAl e Al wee & R ?
3. oo AWM w7, i agfwe o1 [ e ?
4, Read CON-9F o SR ABTRTEF A<el 714 |
5. ghife awfwl ¢z Rl @l wce @RI ?
6. IABARWIT (I =R Sfgn cafom sifoum =enive 2
7. PREEEGE ey [Raw /62
8. WK Neyold FFH CHAF TLE IFe ([ AVIRWIT 2SR ACACT?
1. Foaiast e ¢
@l @, onifel, Sun, M2 @R I S SRR AWIRE Ace! 61 |
TASAFGRWI @8 IS ATRW! Fwice 6 @RI forge |
ALTEI SIS (ATE ANCAN RS 7RG Fow [etarefer wceat o7 |

FAGICOH G, ARG, 0 A, (@RI 3PS G
@St TR A<el fore |

5. WK erely Sfn IAWIRWIT ARTms] ATHCA SACEADA T |

A W D P

D: \ Suvendu \ NSOU\NEP/ 5CC-BT-02
Unit- 1-4\ 2nd Proof \ (Dt. 19.03.2025)
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1.7 TeasleT (Answers)

| SEpEE Sed

AR

RAN 1 2 3 4 5 6 8 9 10
Teq b b c a d a b d c
1. 7efre amie Seq :

AT A2 1 2 3 4 5 6 7 8
SRR R | 1.2 1.2 1.2 1.2 1.3 1.3 1.3 1.4
1. Fogs ome e :

AT AR 1 2 3 4 5
SR AT ;| 1.2 13 13 13 1.4

D: \ Suvendu \ NSOU\NEPF/ 5CC-BT-02
Unit- 1-4\ 2nd Proof \ (Dt. 19.03.2025)




GFF-2 : TG —FA AR AFOFS AFEACeM, AFOFS

0T @R e TAMIE R, POy W AdR
(Ecosystem—concept and types of ecosystems, biotic and
abiotic components, energy flow through ecosystem)

"Té_'l (Structure)

2.0
21
2.2
2.3

2.4

2.5
2.6
2.7

T (Objectives)
awia= ¢ et (Introduction and concept)
AFeFd d=FEqren (Types of ecosystems)
AT TolmieTe— (e @R St&d (Compounds of ecosystem—biotic
and abiotic)
231 T AW R (Abiotic components)
232 &R Telme g (Biotic components)
2.3.2.1 Fre& Teolmsd (Autotrophic producers)
2.3.2.2 4ms (Consumers)
2323 fqraies 9t #ifse$s (Decomposer or transformers)
2.3.3 AW *g« (Food chain)
3gety “fE e[z (Energy flow in ecosystem)
241 =f$ @aitzm *Fiwnz (Stage of energy flow)
242 rgeww «if$ @7itza tafrG; (Features of energy flow in ecosystem)
243 3rgery *If$ e[@Tza TN (Energy flow modes in ecosystem)
2431 @5 aife7ld Tt (Single channel model)
2.4.3.2 f$ e[Qitzd tae-ddet (double channel) at Y-wigfeq
<%=l (Y-shaped model)
A (Summary)
2iFat (Questions)
TeaET (Answers)
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2.0 TTw*] (Objectives)

a3 G SIS FF SNl fEiRe KEngf wEey A g=en tof e oiRa |
® JITST AFH AT Al |

® JITOCT (G @ B(& TAME R |

® IYST ¢ W BT 75 |

o rgergd fafem wiaiefer|

2.1 @[ € «iFel (Introduction and concept)

GITIT (P IPPRICIF I GIF T=mid (Community) @3k S SIS € (S
T TCEd ARifas SreifEFE (interaction) 5itT €3t @ FAHE @< Aefwg
qryey RO Wb 2|

G5 G AT O AR TEK @ e Soimiepnz afefmres @ = @
SVI-2WI SICE A SV SR | T2 T (FIe G SIFLe PRPTRG AT G
TEMTE AT OO Aew Al AR MomE T AT | @2 ARTHRS
fASmieTely fofered EIHIMPR 7P G MR N0 IR AARCICHR S+ AFel SAWI
SRLEF S I T (@ PR TS 90 00 OS2 Yoy A6 | IgeiTT oA
AR A GRS, AR (GRIE), TCCFA A T IPRUT AGO(FIL A
g |

1935 it AERW @, f&. Tisiea (A. G Tandey) “SCRMEET” *f6 53« 3 |
@il (&, @1 f12 (3. M. Smith) 1974-« AFetEs Y2 @RGefer Srard FCae, @sw—

® IS T ABYRWE 24 IFA G5F |

o IFoE Wy W S 5o wRee = |

o 33 ARG Rfen tom «k wite™ T facw aifde |
o JForgd [few AmMmeteR W ey =if$ @< |

o 3 Agery [few awlfS (P =T (population size) @G S S
T I AT @GR SIFeF I RO (equilibrium stage) SICA |
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2.2 AFOFS AR/ECen (Types of ecosystems)

A. R @t (Ellenberg 1973) @ive [l Argergs FwgP™e Keem 1z

|. Qs (Biosphere) @ 9f2dt gro @3 Ageg IR IR RO (al
encompassing) Siie 7S e G G2 ST A0S M AT I T TP
i @2 Jrgey Y|

I, S=Rgeg (Mega ecosystem) : 32! GRIGER 0% fmas! Sryos 328 Igeg |

oFfe SRR 229 or@sfe AgEofe] 21—
(8) @It A LT AFeF (Salt water or marine ecosystem)—s=o Al
Ao G |
(b) =vesw AFeg (Fresh water ecosystem)—=34, =t At g% (Pond, river or
lake)-97 ARFeF |
() SH=IsTE AIFey (Semi terrestrial ecosystem)—gEl Wi @) e Tew @3
AGOCHT Y2 ARCH | GG, WACES I B2 SiRg |
(d) =T AgeT (Terrestrial ecosystem)—=& W6 @} AP FET @2 YT ITT
ST |
(6) ifsss MEng Igeg (Urban industrial ecosystem)—sjay 375 w11, &5l
B SR SN Siwelt (cropland) G 9T @ol Agey 33T w@efe |
1. 32 AFSF (macroecosystem) JMGhE Aged (Forest ecosystem) 328
AT THIRRH |
|V. I2E! AFSF (Mesoecosystem) : 5ETI AR 219151 J0a I9e il (deciduous
borad leaf forest) @ Sreyga™l F™e AR T Te! Agegy 1w =T |

V. FuShed AFeF (Microecosystem) : G2 GFex TG (T AR 61 [y
ShE (WG FUFOT AYST (microecosystem) T T |

VI. Tt qiged (Nano ecosystem) : SItais 28 IGOCE W& fery (IR I@
Fred (T g AgeF oIfPT = aE Wit THHEHT 0 |

W IO (Human interference)-ag W@l @3z 9191 Jeifgs (anthropogenic)
fFaeelel @7 delk Tein eol e 0 Ao 12 it I A qAT—
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(i) eigfes argem (Natural ecosystem) : F-fafaw (self regulated), 93y yifobi
G ZOpF AORT APeF | ITghl, TIehl, S AYuT GeAl (estuarine), 2w, T,
HJreTalel TR |
(i) Ffew Fgem A wqm 3elifrs drgexm (Artificial or man-engineerred
ecosystem) : ¥z, W9IF, GO I 5IF AT o, A 2T Tenfr
GZTle T B SaF Ol AFAren T4l 27 | ey Igaifre (widely known)
Agegafer Crard 1 2511 [As followed by R. L. Smith and T. M. Smith in Ecology
and Field biology, 6th Edition]
B. e Iiged (Terrestrial ecosystem) : =eTe el ¢ g I AAMRS SFreTa
ST T2 TGefe Agefer zE—
1. gl (Grasdands) : 33 w4t @ 3T (25-75 cmly) I§ SgCe
@l A | G2T NHTe efpd AR (o smiel Aige =1 IHoare @3 o
HBIRE QAT 2 G W@l (Primary production) fadie w61 @ite
e G @ba @l AR
2. Tgweeny AreMt (Tropical Savanas) : 3351 e wiikivzn I aFfon TP
a3 Rften V@ SRS 97 @ TF e Sfewma W (discontinuous layer) |
QFFIT AFOF T @32 TF g I @R IS s 25-200 cm T
T |
3. QIPRAIT &iwa (Shrublands) : QT TSN I%3 A 2SS | IS,
IR =R Toewizs wor Sfgn @2l AT
Ty @2 7 W GR = FF (mild moist) (e QAT @IS | G2wP
e =5 (o7 Mg IT |
4. TP (Deserts) : @R FE IH/oAre 7-40 cm @3 sl STl
JPAFR (evaporation) W@ (@ e[ GANFE AR T € WF aFfeq|
QTR AARE TAW @l 47 T | LT GIF R @R G @ba SCorwFe
% | SieE (xerophytic) afes Sfen [T Sra<taian |
5. w@ (Tundras) : % Sr=ikAT (high latitude) 531 wifsw Twel g% (high
dtitude) SIgteR Aoae AFeg | AFFY Sfegwma I (short growing
season) (74l T | 57 T8 (el G2 SFTETT (AT | 9P afoget sifFeae
Gl AIe G3R AgeF e AFfed 2|
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C. T4 (Forests) : I<geTa Joralier NCay bR SIwwa (vertical layers) ol
[ | AR IAGER AR G3R GI7 @ba RE T | O JOHT AR (=i G7R
ifos i@l (litter), SNoa S&RT [RTae™R™z (microbial decomposers) QLI
S5 R BTN | INGTA 25 IRAF (AHANT GIAT PR @R Q=T SfoeT
ogfen arger ol AR| 5@ 2.1 @ G AR FGTET AFOF (AT FRATE |

F T @ror Sfen

| Sige wrew Sfew

B B GGG IS EHGE]

fo@ 2.1 : FMIgred APer @R 39 5T AT
g g for epi—

(a) FTam a9 (Coniferous forests) : pIFeT 2@, (FF IR T6 IZA
|G Tfgn 2 INGTET 24l iew | QeIFFIT Sfeics Sfgn Hazfie o |

(b) =ifeMTerg Iy eMgolat 9rFa 3 (Temparte broad leaf forests) : @4t
e @3 T SleNEl 5N AT SO F0E | 32 2SR Tfew € Al
=iSgew 5o (physiological activities) @fewfers 23|
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5a% eigfed Sftat Srge 2 Aoy TH Sesiwe el (high productivity)
IS AL | @ TS [ (i) TSNy 21Cdt 7y, (i) TfoMrery
el @} (i) WfeMcery fbazfie Jrwa 3@, @3 o9 29 2o 2T |
(c) Tywwars I (Tropical forests) : @It I2d QLT ©F ©I7ial (23°C-aa
o), IFooIITeT Rwew FE (Rl AR | 97 Feel [ Sfen (@bae ol T |
A (o% : (i) SFNGA TR e (Tropical rain forest) (i) =Sy
el q4eT (Montane rain Forest), (iii) Sgaests Sefil <=i4s1 (Tropical
seasonal forests), (iv) TgNewa =& I (Tropical dry forest) |
D. ¥t &terd Ageq (Fresh water ecosystems) : 22l @4iwe w26 327 ©ical @il
41 AR :
|. fea wte™ Aargeg (Lentic ecosystem) : ffeq ISR ¢ ISRoR SEwIR
AWz (inland depressions) @N=—32W, 739, (Rl [{E Tehifn (fog 2.2) |

TeATEF =l

- : =)=
WIFFRD (TEIT) _@I EEG'QW — s Q\‘_

?WWWTR
AR AT (RN

(d) cofet 4w (ST
(e azs“ﬁqw(mwﬁr)%

QI #ifT6%, *fTaz el fTaeiires siw AitF | &g sifFeifE Ty =gl
(high land) 3ifZe &7 @ wite™ Mg WE Rl [eeens geifie 27|
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sz [ifen e Sfgn, Teova, Foorewl, Ww ¢ 5y [y Al @3 Agegs
&R oM |

I, elrese STed Argeg (Lotic ecosystem) : 2 AgerEd Afoa—ea smief
wzgel (uptake), RS (turnover) @R 4IF@ (retention) (FITeT SISIC SCHA
AR ! T 2T | SeTd @12 5ifeq Aol T S 2o € Gralte iferd
SweAca WEl (sedimentation) FEa |

2TS T A% @R S qE oM (@ISR SNHCE % I | QAT A
Tesive el (primary productivity) 2 e@t sitem 6-30 9 @t (Nelson & Scoitt,
1962) |

FREe SR (AF AR oMl (detrital materials) @2 AFSCE IT =T (input) |

SIEl, SRS, AT Y (width), @ITex sifetast @R wewreR 2FfS (nature
of bottom)-3 Tty S wfewi@l (longitudinal gradient) (7l TR | T AT S
G (plankton) 12 [fen e Sfew, e, Tebd @R Toer 2idm w7 o if
@4t T (fog 2.3) |

.

'!-. ﬁﬁ’ﬂ"l’ﬂ ET '; .:g@ﬁm.t

) 1zﬂ=ufwm M avrjm ! :
'EFFHFIEI‘T Q 4

: S ,,
ot 'Wwﬁaﬁ;& l ‘o

mﬂm (ETE HfEEE
=iz

fo@ 2.3 e e ArgeE (Source : Cummins, 1974 with modification)
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1. Teirgf (Wetlands) : @2 el Sig0a Geres gfie agiie 6@l ofil wa
TR FACAR] G SCoF Op BH SRR FH IR G GoTe Sflgn 7he] Sl |
IS Bfgn AT Tetehics I+ (marshes) @3k FPe ST Sfegn At
TAGHIE G (Swamps) JCeT | QLit 253 2 (oifs, Sfees visfet i Ao
(peats) @R F (mires) o=l =T (fo@ 2.4) |

T TH T

AT Oy Tewa

y’_@p Hjriap: "*

| wn-?fzfr%— swmzsﬁas =E | R |
| oTw T | e we| TETAT | ETE | % of
| i ol ol

| e

fo@ 2.4: Teirghm arged (Source : Tiner 1991)

E. (I wtea Aiged (Salt water ecosystem) : #jRSiE Fee W @R F<EL
Tofpe] G R G AgeF Y0 | U AGOLET AL ARG GER FREESl, (B,
(G ©ibl, sfeRrel ¥} fRileTel | 32l 7S JTew Arger (IR @R SRS e 75%
% GG SROR) | ANUF T A 86% W GAfTAN @R @i | Srwikeare
SRR, REAGH (A 7T, Mool ToN Al 3 ARForgs [fon Kol RN,
SloNEl, FTSl, (08, (SRR [femel @R azeey (o@ oS Soimie 72F
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AR GR SNGRF 2ren (zonation) (R AT | TG THFETS! GHAIPR SO
SISl @ TE AT WAl A sfiaea =)

I ST AgeEe deofel it [rere wal ar—

() [T ¥ (Open sea) : GROTLEF S [Te (zonation of life) @3] SI=EIaR
waredw (stratification of temperature) SEAICT QT 2l o= S19@t (regions) o2l
W_

@ Sityiw W W& (Bathypelagic region) : 500-2000 m sreF—33 LU
SO T (T AT (TRIT 1 | @t iy a0es (dark pigmented) Rietwl
(weak bodied) et [fFeSt (bioluminescence) AT (=1 [T |

® TYW FuEes (Mesopelagic region) : 200-500 m /S—32l s
NG SHATOIS, QAT S Sten<s (dimly light) Sigs @< e Suseas a6 |
PO R FIC @3 SR PR A |

ARG I8 (EACANTGS TS AGecEa (s Y& T ze Gofihere
wceifee JfRsews (epipelagic) (At Tl e (©HoH cmidl (o TeR omid) | Tw
el (sea bottom) (@R SIFlET SEE G2 THHICY SeRifee Wery apied
(unique) AT (Fauna) PR IF | 94T 2T @ha Remeael@ wiies | qeimea
Tramecalay 2ift eIt @@ F6 (Polychaete warm) @R (AIERIG (crustaceans) |

@ gy W (Epipelagic Zone) : R0 SITEfFe e | 7% 7 (A 200m
T SR RBIF A | G2 4 T SRS 39 | Age e @ Sikee e |
Rifen &7 ¢ SPfl Sfen 12 SIGTad AN SRR F(F | TS ool FTLH AW

SO T4 |

o

fey Sge @A TR0 |

o@ 2.5-9 T W@ GO

@ 25: % Wws IAFeq
(Source : Smith & Smilh, Ecology
& Field Biology, Benjamin
Cummings) 2001
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(b) M= Toigw (Rocky shores) : =eelsl wkes g SRES! S4e
Toaficea =i (Littoral zone) (FAIG STCES Te1 (Mied SO I | SfEFed 7aa)
k¥l (sublittoral aone) e =% (Fortnightly) (ST ST FIATE TeTsst SN
PA|

QT Bfer @ 2T 721 245 | FeweE I ANUS e (sea weed) G S
ANfE A @ A ST, g, ORI, P9, W gefe PR w5 |

(c) (FeTght «ar Fww wogh (Sandy shores and mudfields) : 321 g Soigere!
GEF G ARGOLET G gLl OcHl | G ARF 20eN€ (TF @fbg I (el [ |
QNI AT SIBE Bt (low tide) T 20eT ReERael (@ite Rty Siferifers |

OB o103 TG G W Zee TS AT [N P SN S PRI
RIS AT | @ AYCT ToRFet Sl 21T Sifgen et (amenable) | [kfen
TG TR @R [eafere azeisy (saemidE Tave *feq & T |

(d) 2Rie 2iBta (Coral reef) : STAGHT SIS FbZ TCE IS pl=lIATET 2T
AB AFOANTF <A1 (ridges) | FaIf® Fu 2 6 (coral animals) @32 STEG2REI<!
(endobiotic) BRTAFFITETEE S+ fex sifde | et Joa iz ey petetiem
IR Tl T A 2D 0S| @3 Sgre AT AGY AT 9T 25T G
GAfba ol A | AT AR (AbTad W, =19, [, fwe 2@l (sponges) @R =Nl
F (ADCET SIS @R GRS 2l (vl [T

(6) (=R TErell (Tidal marshes) : @3 Sge (@& (ST Ca 2lfe 27|
fafen (o Twel (tidal height), ST 9y 39iifud cel iR Sfer [{@icg
wiglermel (zonation) (1 AR | FTRERIRY AT GRS 24N Sfew | (SR Sl 2k
QI BT TR S FRAIZ I (resupply) @R T wHEFT Co qe oW i
T F(E (| @3 IR (@R e 47 B9 23 (fertile) |

(f) spiTare gRTet (Mangrove swamps) :
o WG Al A ARWEGAT (subtropical) (T R[S TIFER WHSF AT

[an [an [an [an
OoeRCe Sferlfee ¥ FFIfE oIge ey |

o WiFare ferm s e s Jorog, [foq SR o— o, T
aRGe YT RO ST |
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® 2 SgE Wi AGIfeF 9JaifeT *MF (barnacles), *IF (snail), $F@1, B52f%, 7&g7!
@R AR IAFSFT (T TAME o A

@ U3 IEE OO WY ([N I(F R ANUS IT Agl dfeze I

2.3 AFOHR ToAMIPIIZ— (S 38 Wlerd (Components of ecosys-

tems-biotic and abiotic)

o

AGSCFT CAMPRERS WEeRe oA es F I[—
AFSCFT TAMIA

TG SAMI MG oA

e TAMITRE (e THME (STe ol
(e, <fe (S, S,
el 2erifn) Ay, @)

FroG/ ANANE TAMS  2AATSIG/ AT R
(@ Sfen) ‘ (OGR! =@,

JIFCEE Terin)

G RIRE R P 1 1 VAR S R I T L VASS B
T Silad (51157
AR AT
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ksl
' e bl 1
O ..} :
: |
1 I
GDE e :,..“.:.-,g. i—re ._:...,.;_._ .c;_‘]?
1 |
|'_':.2 * *— Cli‘
[
H, 0 —-T—-- _i—h. H,0
:/ :
| H
I I
% : “ﬂ% ' \ ! SIREES

o EOER OEm OB MM B B B SR A ER B Em =

5@ 2.6: «=f6 Ay Argerga e Ba (Source :O'N eill, 1976)

2.3.1 @ Telmie = (Abiotic components) :

ARACR AT &C CoAMTPTIRE WHERS ©fs el T -—

Qe AW (Inorganic components) : @@, Wi, [ifer e «@e, enfeam,
SABIRRIN, ATFR, SRR, ToTFar] Beiug &9, S 2mief IRFSFT SIS SHAMI |

%@ Teiwie (Or ganic components) : GRwRETS #Migf I (WRIH] 25T (e TG
smiTE @ 2o, w5, T, SRS, SR e, TN Teift taq
TAMICT Sr@efe |

cSt® SAm (Physical components) : GTIa=IfE, Si#I@l, gz, SNCe, Sivel
o | WO TG T *TT GG T I |

2.3.2 W& $AWE (Living components) :

ARGSCE I GIPe] GB SHAMICAT S@(© | B2 WHEIS ©iesl wlal Tl A -
2.3.2.1 Fre& A &AAfF TeoiwF (Autotrophs or primary producers) :

R T 2B (FIAFRT e Sfew @R AT R 2AfFAT (rRreratd
AFAGIOR AW &GS FACS A/ |
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2.3.2.2 4ws (Consumers) :

32 AW T AT € AEIFONE FoG! Sfema 827 o lel | gduae foq
AR A e (Rl AR | @IA—

(F) 2MAfFT 9 @as @F = AwS (Primary consumers) : 329N G A=A
ey AP 2NeF Teoma Tod TSTAeT | (@—=INF, (I (SIE, (®5E, B9,
s, Taifefsial, 2fel, Q= 2oyl Ay «jee 2291 (oMol TS (secondary producers)
ol e =T

() (Ml 3t TGS @A= AS (Secondary consumers) : 2R AT (HAF AACHT
@57 fTSTReT | (m—3T wig, e, Tabiea Tiw [Kfey srewrgs A, e 2ot |
QST 321 2Tone Sesiw (tertiary producers) |

(o) &Tahel g (W&F AWS (Tertiary consumers) : 3271 faoi @F AwFwa
A TR o829 T (@ A | @E—AN, PRz, A9l WeE, awsiiil Tonm |

(9) A #ete e el (@ (quaternary consumers) SI2dl JAIF IS (<ITT
i e B R RS K B e e 1 B s e 8 0 i B e e 5
(¥NF AW (top predator) | TORT =TT AT 2 SIfERi (g TCAH @A SR
TS AFoY [ROIT 221 S OF A GRS ATHT BEH GIRE 200 A | Trizgel
FLo—

Sfgr— 29 @7 —» sl ifim - vew @@dw — AT /5ol

Sias Siies Siies T A
Joorewt e o A AR
Tt Sfgn— (20 Wy —» AT WY — @TE — (T
Tesm %42 [ESES SSES 5o (%)
Qi Qi Q7 Qi

sjfee s [feTer ¢fd 4w, 2t AW At TEw @il [fon ave eeifen
Qs (trophic level) #IfFf$® 200 At | @ —(TF0T 279 (AT (¢ AWF), (@Ol
Qe (5od (MFF W) |

2.3.2.3 fataes 4t Afs<$F (Decomposer/Transformers) :

B2 oG 2AF @ ARRCORAN RO | 2291 T© Sfew Al 2id (ri[ee i ORI
TGS T (&3 +ief SR [T Af2esii5e (external digestion) wifete Rwifers
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R ARG SLAMCHA 5z TIRFCN AFeTeq +mief osiie w7 @R [riew Fofe
g Frems texfea T9Re 0|

2.3.3 dwMge (Food chain) :

YOI TLAMT (AT *F FCH ~RITFCH AR T AW+ 377e] 7GR T
LER WA GF AW TR S Sfie 4 Sedive, A AGT, AW @l @3
<My 2%el-aF T AR = fraibes 411 beT | AW-<e SIE AT 8 R
ToFRe A *oET A0 |

@ 2.7: goted 4w TES

AYSCF G TR WM& AT G2 AR A (] TR—oTeIG] A/t
(Grazing Food chain) @3} Jetel&l ammee (Detrital Food chain) | cafeR F© (5a-@
[ o1 T 281 I Sfen AR AN (T I | A2 Tfegw (AT AMICA AT eireiGn
AME @ SF A TG ¢ RFE 2idw W ey e edifte =1 el e
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G @ =7 AT T 2o Ao Tom Amiel A o few e Afirz | A= R
YOG (@ ARFOE, 24, AB6, YA (AF € SR A, F0H!, #F Aol 2™l
e @ azd 7l =7 RN % 27| It @2 *If§ Tl M 29! (carnivorous
insects), WFTAl Tojiv SRS AACTCE RIMTI© 2T | AT T Aoeres if
8 WOl A RIMERe 21| @2 12 o el [fow & ewifon @
G TR e TS A-Sis (Food web) Todt 63 | 5@ 2.7 @R 2.8 woreré
GR JOCOIG AMEAF (R 2R |

T1 T2 T3 8 T4 TS

@ 2.8 Jere&l AW wes

V) SIS W AT AR (herbivores), TSR (cornivores), 7Ees (omnivores)
23 wigfie 32 FreG! Sfgn R SRTSIS! S TeAmACES AW RO 229 0 | dRITS
RSO G (parasites), JoGIR! (saprophytes) «2 SIRCI ST (Scavengers)
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T SR AT | G0 T RGN S Gz (A0F #Aifoe Ay [eal F=7a (tissue
fluid) <My fRTCa 2ol 0 | ToGIRE! #BI9 SRz (A B0 eE 0 | FITSERA!
(I, *F, ASf) ST @ o GRE Tl (|

2.4 ATt #fE &4z (Energy flow in ecosystem)

@3 ArFery Toifre AET @3 [ET ToAMIT TC2F N ST TS | 7
G 2or® Al SErTeld CTIIE I0E A6 | IS Sfen ACARKRET  A=fere
CTRCE toamimfae *fre oiRfie 7 @I (ATIREE-9 IR/ F| 32
ReNfEaR M q1 (o1 AR =, IR ¢ wivmfEre gesiie 21 T sitRe
s 4mHE mred IS AR I | AFOE (@ AW BEF G 2F SeAAlre
@ Alge A ARS! BT GILA AW RO 2T I | G2OlT AW € AMF ATIHT
ACH! AW WeET (oA FF | CTAT 2AAE TeoAws 75 #Ife FEcw Twood AW
Wt Ml @[ifee =7 (continuous flow) | kel BT @1 AR (@ SRfore Ay St
AUTF TeoAms (TR Bfn) (ACF *[F FE GF AT (AT 270! AMBET G
My e Ampihere =g qRifes, Faaiben «kbles ¢ SReRiEs 9 oite *If§ a7
(energy flow) T |

IFerE = o sivEfelma o ¢ faor g SRt [ 27|

2N @ SEIEA #HT T A R 27 (@ RINET 8 GF SR (ACE O
SR AR W06 |

St a SRt «Ifew RIS A SRIEEd afe ot = Tfte =7 a7 w e
s I e TR Thew AL 2 A | *ifE 2ICR Al GIH wphe
@ oo @R AR RtE fomes 20 e | wigfie «feq RIMTT F4CA2 100% 7ol
=g (100% efficient) =1

2.4.1 %f$ 2Rtz *RenE (Sages of energy flow) :

Aoty IoERe OIS oot (At foafs o1t amtra o RIrEiie 23|
AT —

(i) *If¥ =& (Energy accumulation) : ¥9% Bfen AT 7T sirfore ETeilE
SR TCH ARG Are FoERe S| g2 = T e WK e =fegeel

D: \ Suvendu \ NSOU\NEPF/ 5CC-BT-02
Unit- 1-4\ 2nd Proof \ (Dt. 19.03.2025)



34 NSOU ¢ 5CC-BT-02

R ACF | Y (ATF A =7 5jf2dice Sisifoe e 12.3 x 1022 K cal (%3 s1ig 0.2%
e Bfema A1 “FAGOT A0 I 2T | 3212 (G ANefSis Teoimw (Gross Primary
Production) i GPP|

(i) %% T2 (Energy utilization) : Sferm @G 2NATE T (GPP)
RASREAIT MG 2P, @5, e 295l =NG9S (physiological) 2FT 77 23 |
SRS Beslire 4wy CRATBIRGTS W (&) (ol ol AlgS AMF IR A 2 Fe
Tesive (Net primary production) at NPP It |

AMTF  Tesimeral AT WA (trapped) 3 Frorm 4w Ieafe
(photosynthesis) 31 @32 fdtana il [=iis 2l s7iw ez ¢ fareor 3 <o
(NPP) | 4wy *jetea ifon @eaa 4maal Siti 279! AWsd (A0S #If$ w16 304 |
A TS (AT WY T AT s @ Afzsa =Ifg s 77 widie sigr (b
Teove (Gross production) 3l GP ©iF 5g =i+l ATeide #P1 «@R «iiel *Fgfen @
(edfe FCe A2 I | g od Ty @ @ oMl AfREe sifves 23|
SRR GRe RIST =T 051 T J2R (T PRGN AEGS AF € (e
W € GG I L | 3213 ORI AF© Gl I (16 (2T (Net Production) |

(iii) =f$ =EFas (Energy transfer) : 2T Tesims (At =i 2249 =@
YMCHT 2 A RSl @AlF @R ol @@ AME (2 a]ifes 27| el
fRtaresal (decomposers) T WET SR Ees  eRemie, Aferg mEicd @)
oz e (S ¢ [aifee F07 (breskdown and decomposition) J&e @3] 2Ji2
g (ol WeR Sre 2N AREe PR ow |

@ @3 S BT (Tn) SROE ©OF 2779 24 BFF (T, ) GRME (AT Ago
*fg (NP) RREFa¢ «F ifasiiel, ol RIW@Fae wFel (Transfer Efficiency) i TE
a7 .o sy FF|

@ @I BT GIAF (Tn) RIS wFoid Wi fWdife 23 T2ma o wwel
(consumption efficiency) ai CE, *<ita Sireisae wel (assimilation efficiency) i AE
GFR (TCEF Alge *IfF Teoiima 7ol (production efficiency) a PE-9F @94 |

A XA (@I AW (Tn) CE, AE @&k PE eftz@ Formula w7l
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Tn vorrwTorweweewwsN
CE = 100
Th 1 TS ST OCSHOR, |

AE = Tn wwm@omogﬁl—m@wm@mﬁ\n 100

S\ DD DO\ OED SN S EDEDIDONED SDEDSED TGOS
PE = An 100

CE, AE @32 PE-¢7 e @difde o1 TE-9g S|

IN-&3 I 33 P, ; S0l Fred 199 AfS M 2l AW (available food)
Y AN S B 2 G SRIATS A OKH AT A 27|
An-9F T In SO LT FHwed W IO O AR SR AT
(roughage) 31 W& ferr dfers 23|
Pn-a3 9 An SIC STAPIKHE FUod 2F IR0 An-9F SIRFIHZ 2, Ol
TesAwe, Al (e AT q9ge 2T |
In, An @} Pn-¢3 WM &7 2@ifs @R AMEEE SRRIN-9F eF 91 I |
THARTE bR Agecy Sirelfefwia @er e ™ il |
2.4.2 argety «fE elawza (A% (Features of energy flow in ecosystem) : IRgeE
S 2[IeT @EGefer Nyl :
1. Argecy A *f¥T T 7o O |
2. AFerF *fF 2Ag TR I THTT I A | ¥F TerAms (AT @A,
(Mol € AT (WA AMeE o[RS 27|
3. #fg 2Rre wivsfskwR g ¢ ReR 3@ G 5 |
4. TAMS (ACF AE @A AT +N® afols s (b = sAfaeie Fw
P12 | (e @S I[a S *eq FoSea g sifasel =Ifexr <27 <0 |
5. dfelt Gl 92 *fer Siiwied (g Giam *P , [Rell, @ defs
e € A AT A g0 T G SREDBI (e Ao = | AR
TS AMEH ¢ TARRS (T Ml oo SR sifFors =)
6. A YT AL A (AT Teows) (T;) FBIRCS (@ @R AT
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PTE (@ T,) FbEce I AR «fF o AT |
2.4.3 Agety *fE e[rzd 3=t (Energy flow models) :

IRFeCEA [fon A *JeteT siey e wisiaifs v (Thermodynamics) @2 € fas
g (I IS 2ICen »=fe Areyfaveld qifs Tl A ST M AT IR0 |
TR ST RUeTer @ TeTer APty S 2R/ITET TN 24T 2 ©Itd A1l T TRZ—

1. @35 sife7id 7=l (Single channel model) @}

2. 341 sifo=i2 7=l (Double channel model) 3t Y-S1igfes wie=il (Y-shaped model)

aF% oferd Tt ¢ TRl (oo A HeE Al cafer dwpeeE s e wifew
AR SleTvl SfleTvl ©ICT GG TS |

o oAfole T : 32 (STt I3 ISR (@0 2R ToF 2 LM el
sy ey *IfE 2[R iy S

2.4.3.1 «%< oifesid s (Single channel model) :

@3B BTN Trizde Zo1 (@S Frosyitas 10 =i §ifS (10% Law of Raymond
Lindeman, 1942) i@l cafer Argecgs WRicd 3o |

qRGle feTeT J Sie AgetEd (Lake ecosystem) *If$ 2% ¢ 3¢fql FcaceA
3 og 2.9 @ I 2R

)

118.872 T—
l l l 30 S
,,/ 05 e
SIS (Sfs A
N; @i@m i 2 ST
o ——® e o .Eﬁf —* SIRe
(6. P.) e e
Hr ™~ \ TS
e
\ Y300 \ 70
o W
W &5

@ 2.9 @zl gwa (Finetera AFew) «IfE @¥tza foa (Modified from R. Lindeman, 1942)
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«ageie 35, 5. ST (H. T. Odum, 1957) 2ne *If$ @aad <3 (U.SA.-93
e AT g 2@l (Silver spring) JFSTER ACATE 2ve =ifF @4-itzg w3
I RN & BeT (John Teal, 1957) U.SA-¢@ & 2iwad (Root spring, in
U.SA.)-G9 IrGeCE AT =T 22T il I T | T (8 @5 olfosiel
TR Twiggel | H.T. Odum &3 IR QM) % 9[TeT &I el #[rei&ns (Heterotrophs)
Qs *Ifg o1 Tz 2e e (A0S FE Sfew 7l TS 2wy | raet-«aar vt
S fOor AW oo™ 2l T SRS 7kl fFe AR SIiEekeRE e 2|
Tfer ¢ 2w Jo @R at e omief (detritus) |

e e aates a3 aifosie w2 @G real 2o

o @ (T «3 Mfosie Tl (ACF 32 LR (@ =FH AlLhE 4T W
52l AR ST Igojel (@ AR A T 7|l (o 2 | O el 2pF AR
QM SRS (ACF | G2 IFF T AR (@ Aol 4R TR A o
SN See SF B | 2212 NP AP AW IRICHT FFO! A XA SISpael
ol |

o G *IfF AT & Tew (2AATE TesAmr) Rl o @ (@ ATBC A e
(captured) =S (o1 Tayfd 21ITS 27 ©f FUCAZ “HHIIA T AT 71 (not reverted
back)

® TN Txod AW TG T g1 A | Ao Ameea SreeRaFe = il
i, P, Si7fRifeael, [ien e ¢ FRger /R %0 2| GI97 AF
¢ 2F0 SV Al (5 2o (NP) eI (102 Mg 271 | 2211 T5jel wiceig 77l
WET AN T RS 20ee O 47 AN Sike SRIHE Bkl ©fiFe 23| IMEeTS
AR e SRge =¥l ~REe sfos =7

3. 7. @ulw, 1963 SRR 3% sifevid 937 fog 2.10-9 eIt 2R |
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Fesire G omEe gy M& MU MA
“I‘f (o E‘Fp} 1" '"““'-h “ f ."'
_ . /
D _:f L

g W Poord—= Py —=l

~ Handl, .'—|: E—|P i
Rty g i
|Hﬂm | i l'

| T
[ 2
T
| 1 ¥
R
e 55
EITHT -
JO00— 1500 15 1.5 03—
i [ F L P
= Mo kealfm®iday # 1

fo@ 2.10: ¢ e@ites «Fs oifenia Tt

a1, 2, @3k 3-9 27917 ol weta *fea J9@ qar el #ies wew wgelfes
e elE ATl TR [| = (b weifes wiTes, LA = Bfen w¢% ohifte wiitetss, P
= (I eltefi Bestimm, A = Il AkTeEet, P, = 5 @llefis Testivm, P = (AWa 79%) (et
Tesim; NU = Sage =S, NA = 4ims ofre srreafte =i aig s« et «fere =,

R = ] (A #1igs q9199 AW *etaa fAfen a1 *If$a @t @it 2eaeg| [Source
E.P Odum, 1963

2.4.3.2 *f$ @[itza tq@ @diet (Double channel) 3t Y-aigfex (Y-shaped)
el

2. 3. @I (E.P. Odum, 1962) TEd FE ([ 45 ATOTT (FF AWHS(Ta
*ICO (Il AN @A AWF 7] fgn I (primary producers) AmifE o=k
Wz *If§ AT (asimilation) I | SRR ST AMHSCE (0l T AL (AT AW
o Sfer e AT =ie (detritus) T FF (02 ¥ AT FCA|

iR ReT I3 B I @ (@I GO T 2 AMJeiez @ et e |
(SHOPT AMeE SR 7Rl goiefre Yo taw omief fsfs (o e =g =31 3=
290w (CGHreP 4MS (detritivores) @3k SIFTT RS WS (Predator) (T2 ACI*
I
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s @25, . wuim (H. T. Odum, 1956) 3fdfs Y-Sigfeq s« i 211 (fo
2.11)

g 2.11 : «fS 2@itzd Y-=iFled 31| [Afen W= ¢ wFton I [few fTa aar f&Afen
FTAD SAiZA iz a@gelifes =S eig Mo sta (Source @ H. T. Odum, 1857)
TOT AT AMHSFE G0 A I (common boundary) STCay S | Reaies
M2 Seml A ReN et 2Rty I AEl cefer gk (o dmye gite
TRMFeIE 22F A TR | Raes ol i e S wwa o aifie |

Y -Siigfex Al fo-2eiiet *IfE 2z TR Y -99 9l g peterE! A (grazing/
hervivonous food chain) SI7Fr g (SGoM A sbaceiG AMed W T 1 Gt
ToT AT WM eIt [eT 20518 ORI I SI#Itad (At Koz 737 (not isolated) |
TETSIE <M | YR a1 Gitad =i Kol el tem miengg At oitns otz (eihom
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AW XS TG Al YO A ail [REifere @ golefie 20 weirerd Ammets Wi
MG T ST | 7 AFOG oSSl € b (SI& AR 2 4F 2T 27
T E. P Odum (1963) @3 e ANfeF ARgerg AbarelEl A el Sl geireia!
A #ee *If$ 20ET &) @4 212 (major pathway) | SIRIF ITefs AT barerél
Qe IART *fF2AAR PTG dHeE STorml (@ el | et «ifE @dites
a7 FF Avs BR9ferre e AITna SIiifos (egested part) Si* @R (102 SIfeig®
wig% (assimilated part) @F SoTeR ST | 37 for fon argergd fon foq ammjee
Rfen oo/ 2@ AT

Y -wigfen Ammes a7 2ol 0T ST SiRiTed IRTH IR WAL |

3. 5 @ulw (1983) A @tarey (generalited) Y-SIgfed w==l 71y S0« A2
RETG q TeTe TR APOCHT G2 AT |

AT G @

e Tfew TITOIE! I
XefeT
I/
JoroIE!
e e

fo@ 212 «f¥ eRitza tae @it (Y-=igfeq) @ (Source : E. P Odum, 1983)

2.5 A (Summary)

i, 9% G YOI AFECeN I —NRIAGOF, J2& AGOF, Il AFSF, '8 ORI
Trifeie — P IgeE, WReTe AYeF, FECT AYSF, Tollghl, (I G €
SRt S@afe Tofieiagfer Tnizaeiz StEnal F9 2R |

i, AFSFA (TR, WG 8 (STo ToAmefer o w1 T | AER TAMITTR

D: \ Suvendu \ NSOU\NEP/ 5CC-BT-02
Unit- 1-4\ 2nd Proof \ (Dt. 19.03.2025)



NSOU ¢5CC-BT-02 41

A AT AW, IS ORIt e, (T A sk (WAl W ¢ Ruaeas g
SIS FCACR |

iii. AP *fTT 2% ¢ =i 2AEF W TR ¢ e w=ifer ke
<fqt oredl Sz |

iv. @2 ALY SEI QML (@ (P QB O wwel, Sedd wwel qa]
Ags T Tl wFOR FRENER GHte ARE |

2.6 2R (Questions)

|. ag Fdoa e :
1. AGSCFT TAMA T (A 2
(a) Sfem (b) FTOZ-wHZT
() HiTeTs (d) stae

2. AGerEd afemreR el FifFe a3 @b

(a) M (b) Iy &= (c) *ife @2 (d) Rees

3. @ S Sgrem APOET ITFa GREADIE «IFca IeT—
(a) Gor=mE (b) JACAT (c) afEam () JU SsmE

4. (I A YR GHIT SRR A (G2

(a) 2T TS (b) =R 2

(C) I 2t (d) Rcae=
5. IR g =T w1 (&9 S 2

(a) aW (b) =R 2@ () Wiow stom (d) "R Sfen
6. DICSIG! AFSLF (TG BLAME TI—

(a) "R Tfew (b) b7 =@ € PR

(©) =il 2 (d) Ko =
7. @3 AFerg THABT Ll AT @

(a) @Iifes Rt Ammje@ (b) W T

(c) @« fftey Jororan ammee  (d) @6 Rivem goTed w =oe
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10.

11

12.

13.

14.

15.

G0 ITGHR APOF (TN oFF AT (Tl T2
(@) wIrelEl Ampee

(b) JoTSE! <M

(0) =T THFS PeIrer&l @R Terei&l AMee
(d) =iz [tz gateat @R JererGl el

BRIEET *@h 24 IR FAT—

(@) B (b) <o () Fae (d) e
JRFSCET (I o Aol PrAmfS-ag ToRF (F2—
(a) =fe =arz (b) A

(C) A € AT (rRIFRe € TRA (d) (&R swiceld [erem

Bl qgocE Tuigsel Zei—
@ ngﬁm eF (b) 7FET ATOF

(c) Aer=ITHA-aT IAFoF (d) SR S Argeg
oWl ATeF AGRITS (7l q—

(a) T ACAT ST (b) =if® Arest SIgCa
(c) ifAicey oIt (d) TF @ «® S
e J Ge ArgeFE e —

@ s argeg (b) CM=AE ArFeF

(0) el AFoT (d) CWLE AIgoF
(G (e Ageg T—

(a) ¥ Shgf (b) comiE el

(0) Wiere 2Tl (d) g

A #YETR GO AMET (AT o[ AW 2[ifTe T AR—
(@) G5 CoATTRHTaT =9l Sieet (b) <5 CATCFHTTT ST
(C) &1 (AT FT=o)ef Siel (d) 2™ caATeRCTE SR

1. 7Fre epiat ¢

1.
2.

AGOCFS el 1Y |
AFOCET (G @38 BICeR SoAmIaajferar s fo1g |
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10.

11.
12.
13.
14.
15.

© © N o 00 & W

Y #efs] e R

Q. Gifersl B e

AGerF AT 2Ied 212 (T ©f ferge |

gL T 22T A4 12 w9 & 2

73 REe @R 12b e ARGOLER Wi o1 |
fifen g9\ Se AgerEs W 1Y |
PeICeIE! QmeE e

JOTOIG! AW 52

2 dipfes @2 26 TIPS AGeCET Tnigge e |

ol AT, (NN AT G NP AGOFT G0 A Suiggel el |

Jgery Al S 12l e 1|
Aoy REes-a3 120 979 o1 |
TG Agecy [fon @@ qmess @6 e Tniggel e |

1. o4 oM s

1. Tvigeiz Argeced Rfen Ssimmefem Srad 354

2. ffen oom Fpecem AgecEs AHwFe qdf@ e

3. Rfen oo @Mt AFeLET 4o I (@R 1Y |
4,
5
6
7
8

fafer e Argecam AkFEFY 9@ |

. Ao *fE e[ wefskwe g 73t Rge w371
. AMHYCE ®fF R0 weFel G 32 SAMSE AFCH BTG T |

“fF 2T 9T MG TH RCHCH I T |
«f$ 2RI B-2eliet T A 'Y’ SFfed T ALCHCS I FF
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2.7 T@eT (Answers)

|. g e e Te

[
AT 1 2 3 4 5 6 7 8 9 10

Teq d b a d c b b c a d

AT

e ;| 1 12 | 13| 14 | 15

Teq a b d d b

1. #Fe arie Teq -

Ao oW ;| 1 2 3 4 5 6 7 8

SR WA [ 2.1 2.3 2.3.3 233 242 243 22 22

ATAT AT - 9 10 11 12 13 14 15

SefCoRY R ;[ 2.3.3 233 2.2 2.2 2321|2323 2322

1. ZoNgs ee e :

ooe Ak | 1 2 3 4 5 6 7 8
sesw ey | 2.3 | 22(D) | 22(B) | 22(B) | 24.1 | 2.4.4(ii) | 2431 | 2432
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qFF-3 : ST A ARATF 55 (FIEA 5, ARGICSH 5F

@ TAFAA 5F), (&aF WG [Nutrient cycling

(carbon, nitrogen and phosphorus cycles), biotic
interrelationship]

"Té_vl (Structure)

3.0
31
3.2

3.3

34
35
3.6

T (Objectives)

awias ¢ &t (Introduction and concept)

fafew 9fSv+ (Different Nutrient cycles)

321 <4 5% (Carbon cycle)

3.2.2 «ig@Es 5% (Nitrogen cycle)

3.23 FEaA 5% (Phosphorus cycle)

&9 WafEFm (Biotic interactions)

331 fifen eoe wie-awten WafF (Intra specific interaction)
332 wga-owifen e (Inter specific interactions)
A (Summary)

2liget (Questions)

TeawET (Answers)

3.0 TT#*] (Objectives)

B GFHH SIS FF SNl fEiIe KEngf wEey A gen tof e 29| |
® 7fT6s Al ARCART bra o el |

o ffew #fSeaifem &%, (o1@ ¢ apafae afsmisffem smfs|

o 2 sfTrofe Tom Rfen FANGIK ¢ HIAGR TFERIF a7 |

o RfeT o= (o SeT=i |

o IIT R WET awifen NufFaR ael|

45
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3.1 &W/EE 8 «Fell (Introduction and Concept)

GRIHCET (2ATHIAGTETR GNE SAmeefer Fiw, 2MBGITTE, TGS, SR,
TP, AATE Aefe GIAAl 2orF Al SAEEFeid AR (AF MR I g
AT @23 THAME A2 ol ol 407 SRS ATF | @3 oW AT FWIZ G e
AR W00 SIPIE RASS 27 |

AR 4oy IpNEfaE Ssimieorz GRuarE Wi ot of =
AT G @R GR (AT AREE FRE wRfee 77| [Kfen aprfe Semitas
@2 5F9feTE G g-amRfE 5% (Bio-geochemical cycle) JteT| Rifen (el et A
TACHT T [ feq oo ToAmia aor® € e Sf5qre GRmE A |
SRR &S A1 (6 7MY 93 To GROMRI A To G JEFR A G 7=l
Ritzifere 2@ s 7@ wite) »mid ool SR e e | 6 e AR R seg
S ML @2 WA 2SS 5F I | T T Aoy ool € SRE Ten
IS A |

3.2 fafew #fG6& (Different Nutrient Cycles)

AR I 25 IRl 59l Nt A0S, TGS 5F, SHACE 55,
TATAA 5F, ACTHE 5 [T Srardciey |

93 I BIE A4S 12 eltsl [ow I 2W—

(a) 7AW 5% (Gaseous cycle) : €3 5IFT FUTH AT ToAme)fera Sd <0G |
JREAGE GR TGS TS AT 2T AT ST | Twzge—C, N, O 55 29S|

(b) *ii=fers 5 (Sedimentary cycle) : (@ 7 #MIed A4 SIS e @ T
wiefie ToAFFRIE G2 71566 2MCLd HIF Sqea2 26 AT 53 | T —P, S 53
agfo|

tEagamEeG 5Fd (M%) (Characteristics of biogeochemical cycle) :

1. ST (AT QIR J2IS A1 FREFI ARCATS GItojfeT 24l T Sess]
(Lithosphere), ITGsT (Atmosphere) @R ST (Hydrosphere) | (2t 2241 foafs
2T o g AT |

2. e IR 50T (@9 C, N, O 25ifnd) 249 SIGIF Temiess @ NG ]
7 AT 5Ra (sedimentary cycle (@ P, S 2wiiv) @diq ©lo M@ @ i |
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3. S fifen oeoie G F9F 920 T T TETIe | RS ST S O
eNGEER el @ WG SRl (R A R el | [y e ¢ ARl Sfgr—ag
G O 7E AYAGER SRR |

4. feIeas qN weea (el 11 (@9 [fen (ete g3z aeRiee Al e
QIR &29CIS) SRR AR 20 SRez AR 0o (nutrient) 2t 0 |
TR SRHARTHAT =1 ol 7 e c2AGiaeTsa Somite geirsiie =71 32 Siwa
T NFRFER G2 ¥AEE R, e IR e G I[ge |

5. (72 (A0S TR q6y mid, @oa miel, Aere Rl € g cRTe] (1R Abe
AR MG TN SgER Akl ReAifers 20 SRE 776 Site) e ool AREe =R
T | @eld Al tom-garafass 5 el 231 Sifdta € G o T 2
G AGSLFR Aol TG LA |

YNGR (ACF e 3 -
fSeafre Sofmie 8 R By N
Wy e /l
' aTel el T STereA b

.Im[%_!?j

i e

A2 F 1
: " kN f‘\‘ﬂ_* T
el

whige e ¢ g o b
@A AR Some

@ 3.1: (o gamaleE 5taa AdEd T
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Ny I, ABEICET 56, G2 FTAFAT 5F A T 56 |
3.2.1 Fi44 5% (Carbon Cycle)

GROMET IR @G T 261 CO, | T & Sfen ait Aet [t Sravareset
(ATF ACTARET 2fFAT 7= <NfFe 271 @8 CO, T o) (el S 2 | 33 i
7 LRI W T T (WA AMCFT (T AT 0 | GIeIT =P, (2 s e e
ML MO G OIvd Jowz A+ e 7= [efere 2w CO, wiam Aficaes!
e A |

I 55 A4 7o 2RI Ao 2T—

foag 3.2: W/ﬂ D (Source : Smith & Smith, Ecology and Field Bilogy; Benjamin Cummings, 2001)
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A. T (ATF FETOIR TAEEE woERd (Removal of CO, from the
environment) : FeofeT ARFIR M AR (AT CO, B 2 [ T COp- G
TGl A AT T —

(@)

(b)

(©
(d)

ACHARFRCET — AT Bfegn IYNG € ARMAGCET IF CO, FCET F(F
At T R vl [ifen tom (el goieiie 23 ¢ Gl Sifvies
B

e AT (AFF 5 —INIeT PR 2eifer =, Rigs defs aAffx
e B CO, (e FF ©f FEPRIN S0 oot O (AFE Sl
I

IS PG TAV — (FTIF SO 2N, Felold IS I CO,
C<{IFel I 4o KA (ot I |

AT CO, B3 Tera e IR Smfete (H,CO5) ToF! 63 Tl 08
FECRICIE o T 20T FEPRIN I (CaCO;) (ot FA|

B. #fftatt I¥ CO, Axcae= (Addition of CO, to the environment) : fifes

srfore e T CO, A AR Mo = @m—

@
(b)
(©
(d)

(€)

GIIT *P R e GRonced Afge 4w O, &kl [Reaifers 2 CO,
Teol 27 O AREE IS 2T |

SREETe W (&) sl Al Gitw ez [Kiew Sga akl R[ifers 2o
CO, TeoF 27|

TyemRd (AF oel wags CO, fiafe =)

wed oA M PR A OERge SeAMiE, AR RRIe @R]
TRERCR el gE Zera e, ot Sew, s el
R Apa CO, AR I 2|

fRCaco e Tl s T Sesive Ul FEE Srol AYEF Al
(RIETS W2 FCF, ST FACR (FTT SO A2, piolied Tonfug see
TR &SIt 27 99 e ApF CO, fHiofe 2w eIt I3 27 | arivle
@R @ SYETIRE (o TN A @6 Htae CO, Tesim 2|

FIET HFT T AARCACT P SR Ao ACF | M Te] A% AIProT

T FFCHT G2 SRAN T5 A AREE OF T [oreaas 2] 20T | YR Saaa
O WK AIGIRCS SR |
3.2.2 WigGitem 5= (Nitrogen Cycle)

GRMCES SIres 2idie Soimie 2o (2o ¢ fNefas =nifste (DNA ¢ RNA) IRt
SO (6 SoAMIT 26 FBCGICSH | AAGTE 6! 77 ST (@1 TBGITS A S
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g AR @R TS A& R B0l (i Sfgw Al 2lidt ©f 7apfa azd F40e g
1 1 Sl A7 71 (AT TBEe @ (@91 R TRGICE 2zel 3 | FHraersiy St
SR S[C5TF S SRS RITa&IS (symbiotic) IRFCE TR 210w JfeFiters TiReEe
o7e I | ST (M2 (ACF AW ¥eFT 8 AWGIETF N HIARS F2Gieee (2lw e
T Tea (9l RO T AMS BIF A I | e Gz i it te siviel
GRR I[© GIACACER AT T A1 Gibe G qiow (19 2 [eifers 2 s
TR SRFICH FARAC G IFNGCH BT T | ARCICHT RSO IS BGH el SIS
TR RO SRR AT 6 | (TG o [l [ siages e @bt oo (&l
510w I | ol [fen G RMERie o3| Jo R ¢R (51 (19 T2 [Ruifers
TR R ABCGICSR WS (@191 Al YT ABCGICS Lol AR AT I | (RN
G2 TP SR FBEIte 55 A6 (b 3.3) |

- «._,.ul‘b'hn—-. - .-,1'.

U NO3
a < & P 1
/Z}?ﬁ@;ﬂ@wv‘r\w'\r }

/
¢

5@ 3.3 FTGITESH 5F (Source : Smith & Smith, Ecology and Field Bilogy; Benjamin Cummings, 2001)
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TBGICE 5 e 12 =il (A) 2AFFeT TBGITS 77w @R (B) AAR©
TBEICE ({eord R |

A. 2iFfes TTGEITE Awa= (Natural Nitrogen Fixation) : «2 afsaw agg
[T BCGICEH el FeT e (@aiel 2 8 SReicz o 237 | 331 e Sl
qCo—

1. AT MREITEW AEGHF (Atmospheric Nitrogen Fixation) : Igolited O
et (high voltage) ISR FBCGITE SRS A0S I 20T W26 SH2e (NO)
@R TRGITEeR T3gs (NO,) Teoiy I(H |

N2 + 02 = 2NO
ONO + O, = 2NO,

OB AT NBGICE € 2Bgitew Nfere zox syt (NH;) ot S|
3N2 + 6H20 E— 4NH3 + 2N02

@z NO, 57 & Al Tl I wce [Risa Fizge =nitie ¢ azGs =itie
oS 2 Wbre ffee 27|

2N02 + Hzo — HN02 + HNO3

TG € FEhT witTe, NO; 3 Sl Mifbe 4f e siacea (@4 K, Cageniua
FRT) e T 20T BCE0 G SHICAeT fde (ot (ot F0a T I Sfenoncg 2™l
@ @R W [T M RGeS 9t S A9 (S99 AT @ (macro
biomolecules synthesis) |

2. (%4 MREITEW AT (Biological Nitrogen Fixation) : @Cq &g RSt
FIRECHRET @ FAGG (Clostridium) SHTSCERIFER (Azotobactor) Zepifn, Srr&iSt
RO @ ARCSARA (Rhizobium), T#re 7@ C*A1E (@ Suieifiel (Anabaena),
55 (Nostoc) 2efe Sitma (IRl RT«T B<rbeaa (Nitrogenase) AR AT T
N, SIH (IR SO SR FCF | 76 SGIad Jo (FIT (A2 Wore
qRGITe Alge 77 | Nce Alge Syt MECEICICEPT (Nitrosomonas) JFCE R
AR SIS 20 TA2GRE-9 3R RTSICe FRERIFR (Nitrobacter) =idl EEE #IfRre
B
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N, 60 kcal ON

2N + 3H, —> 2NH; + 13K cdl

2NH3 30, roms 2NO2 2H0 2H
\OED\SENS

2NO, O, 2NO3

SfReaa Soiffere syt &l FizERG (NHg or NO,) (2TF =i3goH
(NOy) F7ie ¥z dfeaics iihReca=iw (Nitrification) s |

Tfer@l W (A FRENE qIZEs 19 NRe I Wrema [elis [ wolw I
AREEH-9F Tl (57 (19l TR @ AGT F(F A 2[FIOICS A * ST M A
RCSIG GId WA A FF|

3. figTete TRGITe™ 7ia== (Industrial Nitrogen Fixation) : fafes s s
(Fertilizer industry)-cs S2EITe™ b® AR @NT—38 &, SN Tojiv 2ge T2
2 I FROFCE QUG 27 | e Moo Sfgma 27etiay FRGIs-a3 sAfsid I 213 |
@ AT FFAAT Gy Amiefe T-Ae Afze 2w Avce A Ty wlice @ |

4. T G Fawez At Sfewa W (AF TGS TR e I
fStetna (it RIGITS Sifewl G @ SBCGITSta i+l &ioa 9 (complex molecule)

Codl IA
B. wRf¥e «iRGtes T [{raes (Break down of bound Nitrogen

compounds) :

1. QAZ (AT RGN NHTS 22T : AR @5 ol @R Jo Tfgn
8 2AANCE TREIE (@otelfer [fen [eares qim oo spicnfa, w3526 @< w2066
st R =301

2. SHTHFRRCEE @ @2 AR o GRmed T AREeeE @ ek g
ST e 2w

o SR ST —— Tefaw SpCafer
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GRGl AEEE (@5 RS K T Shiefa Ak a—
NO,” (Fi&@5) —— NO,” (AZGRRG) —— H,N-NO, (ZTZGM Sribie)

— NH,0H (2R wmizs) — NH, (Sisif)
IfHS SARCIe SIS S SR goeie 23|

NO,” —

@B — NH, — NH,*

el ——

et weemfast (Bacillus Vulgaris), <. o (B. ramosus), . SRtz
(B. micoides) 2igfs wpcaifarize AR |

3. wiRfERFTe= (Nitrification) : @3 »fere REIg SHICN~! o7 FIZE6 F7Ce
Giffe 2@ wiba Tl I T | e m v aefe Risa fwgs

NHz; HyO NH, Cz)HH4 30, Nitrosomonas 2NO, 4H  2H,0

2N02 02 Nitrobacter 2NO3

4. TGS Noe 3t fTmizfiFrew (Release of nitrogen or denitrification) :
92 smfere [fen TG Mbw FREE € WRGRE (@l Fre [eifre wta ATP
TR FCA @R (I3 S AT TGS TG FCA | 32 IINGHA TG 27|

NO3 NO, NO \PYe N, [ RGe |
REE LI PN PV N | E1
T ST

Qe faizhe™ (Thiobacillus denitificans), fetetIi=m gfeTar
(Pseudomonas aeruginosa), EFAM sp. (Micrococcus sp.) 2o JRBEGRAT @2

fEMB Gt AR I |
3 B MG GRUET SeTos AW NBGITs IFOET AT GIdd SIfag,

I @R TeRfes T @R afeRieTel Ao A AErTeId ST A |
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93 BT TCT oYl 40T 2RI 3R SRS W& NBCGICSAT SRR IS0
YRR |

3.2.3 FEa 5% (Phosphorus cycle)

@ B M AT @ GROMTET N0 TATAT SRS 27 G3R AARCIC =1
GF TG AR SR ACF | NG, SBEH, DBCGIT 8 FEAT T FAGAT 8
GRMCES STy AR SoAMIT | SRR 7 (ARIT0T 4T 8 ATF IR HF (S (el
F0iE foags DNA @ Sresl Soimia | «ziele RNA, ATP, ADP ¢ Rifer el
FACTIABCECGT (FICT SAMI | 32 WS 8 TG (o0 T 6 | 32 24 il e
@ G | 329 (I ST Wl (712 | O3 IS T FY FE UG SAPICT ARG AT
ST I TFAPT (7R T | GRIT] Semsiestane g 2fawied wdige s @ A |

3 5F ST GE, TET G € GG AN | 2FFOTe TTanT Al S RmTra
(PO,)? SIRFC7! AT | GRFEFRE AR SI@IK FACS A FACHLD JAMTRS 23 | & 20T
o WF e A P oo (@ e Wibw s &g &g [ e |

6 ¢ RAFE ForRr qFl Sted (@190 oo TR SRR ACF | IS el
G (A0 STGT TCFG 2T FH A ATTSIC A NG AT ACSNE AW
AT 2T I | AT SRR FRIJ2le Tl A [l [ %9 = AR 0
oIvE I @ Tt T I a9ge 79 | afoft GiRor (At g s qey omief fera
femifire 237 | Rghl “I77S (T AMeHa (02 4w fReTid RIMERie 23 | SR FKeiie
AR SRS PIegelel Jomed N (e[ 0 2O AREe g =ieT |

TS ST TIPS FAFA ANUS FCRH (02 (67 FACHD 07 &l 27 | A
AR @ T (AT OWT V02 @ AT AT I | G A1 AR [T NBEIEH
¢ SBIPRIGE el 2pa ARSIC FCH6 (@9l ACF | GCF 91 (guano) JceT | Azl (&
A eI wfite 2t SRd el |

Wfore TRPRER g e SgEk 2if ¢ Sfeme Jomz, T6-9 agfors b
3 RIfEre FF 05 TACED (TS TS FACHS S I | i 2Afered= (mineralisation)
JCET | 2 LS ARG BRI A6 A HENTe Gl 2 (@949 (0T TYmal 7ares SRR
el FHCO A | Ba 3.4 @ AP 55 TopRIfF TR |
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'-'Tl'ﬂ
T'-ﬁ!i Pn. PI T
-Il — '\-\._\_H‘
= .
-—— . "‘\H
— - -
H,jﬁ'r Y 1:1|'-|1““~H:‘::::\1
é‘ |='c ‘Rﬁhﬂ \ T p Wy, TR
: - Y 4 Po
{ ‘“F%\ ?F'J'f{'-!Fr g \ \\ Y Ay
-l SRR

- ol G

g 3.4: i 5o
(Source : Smith & Smith, Ecology and Field Bilogy; Benjamin Cummings, 2001)

3.3 (&9F MefFal (Biotic interactions)

GG (I G GO FAAZ GFF PR FAC0 AT 91| Sl A *jee Al
YIS A8 (I ST ST (72 | OB (FH NG GO SRS G0
a3 TS G siFitaa ol «F A T Ao A SAEF T TR AE
T FCE OIS S04y @R e AR et @36 =T 71wt (long term
equilibrium) oIt 6To | G s Tcea A *IFRfe ¢ teRfTs Reawecs el
fifer a9 wiesews (interspecific) @R S@sewifs  (Intraspecific) 2caifarst,
e, Aferaiferel, fasaeierel Toiifn oral Tl fes [fen as@ tor wieseefon
THF ST T |

3.3.1 fafen e=ia wresemfeon fafEal (Intraspecific interractions)

@I R GIIF R JrE [WS A7 o7 2wifs qres IR0 G/ 7=
(resources for living) &F HT SAge 20 #I0C O G2 Gifeq TTwR M) 12
err afecaifrel =g =—

1. FINEE A oacsfe afsaifare! (Scramble competition) : @TFGa (9 2o
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S AL, GIRIAIRIT T ST AP AANZ TAE g @Ie*l #{ A7 (530 |
Sl WHET CFG SCF TAAB. ATAGTAT IAME SISIF Tl G ([05 AFTe 7 27 |

2. F696 A WA afsraifarel (Contest or competition) : @TFCg Fwe afSraidt
AT W AN WA FE (W AL T SIS WP M AN AREE (g 2|
@ 2T G (FIF M AN TS (ATF T (defend) FACS AT SIWE W0 A&AT
gfecaifare Al T

Tferma srwsaefs afstaiie oo Tare FR0 TWoT FRAT FCA ST G- I7F
TR G GG I 2R | Al (R O Teres PIFC I 2T G G el
(Fecundity) St =11c, &=91fS #ifdo@el (delayed maturity) € Si#ifsers gz 3«1 |
AfSraate FEc S T [ifen wfere apmrm ofsads oral [

3.3.2 wigsamfen WaAfFM (Interspecific interactions) :

fon fon auife ataiga amm @32 @FF (common resources) (e SIsiie
ARANRT FEC Siesaeiiey dforaifae =3 23| A WiFT 240" 20 A |

GO G2 IPPRIC PRPE [fen aeafer onwegeifs fafzm e
AeTE (positive), FFeTRF (negative) @R =T (neutral) @Ffex 20w I |

1. efstd At =es afscafaet (Interference competition) : 331 fifew areifes
It Ty AP w102 Al e aferifrel | @ (@ @G el oeg
AGIOE (1Y IFPRTET O R¥T Oid PRI TBOFS FE—oId (AR,
G, I eiefore Aame I | 9T T (TN o ey [l 20 Atw|

2. e Afstaifael  (Exploitation competition) @ @32 GREW (T
PREPRIE, A 3 REE eefer segser e [fer awifer Siaa st 7S zem
G 2ItarF dferaifael | @it @ ST M IQAE I S Gk I (6
T B AT |

3. fSacsrset a1 Wegiferew (Neutralism) : @2 IpTRICH PREG [(feq &=
AT TC&y AR G P ARECET FAC (I FF (P G Al Fhod 2o[
AT =l | AT G TE WG T AR FEC A PRI GO AT
M ARl Sfen Al 29T @3 A A @ A

4. sl q fSepaifee™ (Mutualism) : siF=iEE S awitad siges (6@l
(e FZAPRIT e w26 fon awifon sesfaam @ s At (@l (association)
AT =W O TE SO TUFe |
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5. G3F7fEFT Toiiarel A Feernfere™ (Commensalism) 33 @A SIS eeifo
fefFa @i SRR 12 fon awfer Gitaa ot Siog f=eers awifs (AeE
e 27 | fFaTerF awifon SR a1 o g 27 @ | widie SSRET AT | Snimded—
AT @R SERmrel Sfen |

6. «F 2IFFT SISl Al SHTIEPTIRETE (Amensaism) : 328 ¢F 2P GFYA!
TGl Fl | TeRmeR a3l e SeR geifer IR et w5y

wFiowial 2Eifs sizrelis (unaffected) At | Brizgd—smfSaicas it smfscaammfae
smief (allelochemical susbstance) feweFIRt [l T emwIRt 35 el wereie
(AT O Sfemd FeliRs I Ize FF|

7. At A AT FrodIA SABTF (competition) : GTFCG AT
OFH TRARITFIN GFT AT T AT G ToF AT ATHF FoFF 27 |

ATHEE (7o T A [FATe werE afowife [fer aom@e @ A
e —

(a) MR 7™F (Predation) : @3 R aeifer 2@ SCeEwFe y&da aeifen
AT i I (killing) ¥ eI 2z w0 |

(b) FoTSI& 7™AF (Insectivory) : 2 g Sfen O (g BEICE @0o
GRS GIHITS SR Tl =i TSI 6 A FIW JATBRS I | FIW 2Tl FHAreR
M2 (AP AEGEEE T2 I ST Al I |

(c) ==&ifset (Parasitism) : w36 @wifeq (o AfFeica (Biotic associaton) : @6
Ao S7F @0 ATIOT CAT A € SR Gl O | ©4e] ORI [0 TG
@ (IAACFT TSI T2F 9T STI | €3 T 2GS (AT Fhoogs FC e
ToiFe 2 | TrieRel FefeTel @ FreiGl S *1U @ @ISO 2w, BRI (R
PR Fhl, AR @PIEHR GRle 2rgfoq e |

(d) weTerGret (Herbivory) : R& ©fgn @ 31 wereral difa e 5§75
ST | U AF RET peteiél Aif| Sfegn (s Toige =7 79 wafele
e A SRR Ofegr e (AP WA € Ty I S0 |
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3.4 AR (Summary)

1. @2 @3 T oif565 ((SR-TaTfT 5F) (T I 55, TBIGICT 5, SHCSH
5, TAFA 5, AT bIferm Rem [Reael (el zcR |

I1. SIS AARCARS GCIA9ferd 2de S SHRIGe, NG G ST Ge 0K SIre
Al |

11 SfRIeR 1 STsR Ghet A @l (@ IR aAfFe Mg SR[oeg 2 =
ORI o Reaifers 2 el Site) Sqgeel 2IREe e ooy o1 7190y [Rsifie
AL 20| @2 AT (TR-gariEe 5ee oAl |

IV. FET-50F Bferm i, FREITE 503 JIFHRA @ A AFERTE Shw
STRCH A T ZECZ | G2 SAEB (ACF (51 TBCGICs TRIACee [fea disoyfer
RIe St &=l TR | SHCRe, SR, CaRiiRree aimiofes iz a3
AR [fon PRFERAT S el I |

V. AGOCE AFE GIAR A ¢ AMEEIR @l O He Giead A Ao Al
AT GIew |

V1. (5[ SS-A~2F 7Y (T DI SN0 OF (ACF Wil @2 {7316 79w wiece
AT zrele [fer wissawmioe 7%, Mt afsrifirel, sam afstafare =it
fcorTel, Sepaifem, Frrmifem, FHR ToF Jored TF, EeR 9
OGOl THC AR 2NN A

3.5 @mI9et (Questions)

|. 3g et et (MCQ) :
1. @9 GG el e Rfee z3e
(a) SIRRE= (b) S« (c) T (d) FiEGITE=
2. SRR g e e SIRacl Gimee @ AREeE T s
SRS ARFAE ACeT—

(a) To@ I 55 (b) SR-SIARE 5
(c) TR 55 (d) SR-7ifata 5
3. Tere Sfn CO, MkeE Fa—
(@ W A= (b) JATNGE (AT
(C) ST (AT (d) ST wge A T (AF
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4.

10.

11.

12.

13.

Sfegw W (AF @ T MEAT I O AFfo e —

(a) e we (b) = &

(c) IATTFCIT ™ T (d) sfesde o

FET ST ACH HAF (73 (02

(a) ¥ (b) ATCAAEETE (c) e oAfgem  (d) afesd

qoa @ e e 2IREeT CO, Wa I 2 e
(a) AT

(b) AT AT QAFF 5o

(C) THAILT (ATF 4T FRCAG GeoAma

(d) o G Reaiem

T 2t (AF ABGIE MRAT T (@ SIRT O T7—

(a) I FBEITE (b) G A

(C) ZEITe T2 TAze (d) <2CEs &l

ABCEICE Sfer (02T (@I SIe (7l T 12

(@ @F 45w (b) @ oW () @ cifos (d) Fefes i

(TR WBGIE AT AR FA—

(a) AR (b) PrETeIG=

(C) TRCFE (d) Tere-sge il

19l NHCSA (ACF YT ARGS9 AT 2Ifs 2o —

(a) WRGRFe (b) SHCfARPCEI=

(c) femRGRrm (d) SRETE e
fasfiie @@ speaifar: s e

(a) A== (b) TRERTRTR

(c) PRI T (d) PreteiT=™ gfecm
QR TS 2ileT IR—

(a) Sfgrma wCeT (b) AEs #RT RWite
(c) Mo Wteg 2T (d) AYfas e e
TAFAA 5 @A e aa—

(a) Argwe (b) SPesIGs (c) GlRwee (d) TSI
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14.

15.

37 [Kfeq awifed SiRa a@mET «s 9T T Qivfere [feq i@ e
AT Aforaiel—

(a) Snes afstasiret (b) et afstardiel

(c) Fe efsaiael (d) e afsriate!

FCATAIfeTE-9q e TE—
(a) @M eIl (-0) (b) @FFF ToFITS! (+0)
(c) “=ifss afswadet (+-) (d) siifs= facsrsel (00)

1. Fre epiat ¢

1.

> 0N

© ©o N o U

10.
11
12.
13.
14.
15.

GIR-SAPRAE 53 0o [ (@R?

T 5F IE A2

AleAfere 5 52

AR (ATF T TR SRHBCET TP IR AR 32 IR 13
T TARRe Wie |

AIPoT THITT AR FRGICG [T FTH 22

e[ RGeS A [FeT 272

fREreTe FIBGITS 7Iww & ToAT 232

SHCARFE FCE A6 2

iR 52

R Foa a?

GRMCZ TR 9 74 |

AT (A0 Grme wean &  TSHAIRT 2t e

TSR ST FICF A0 ?

ATifas fTRrerFel @R Al Tomaer @ T Twigge e |
fifen a9 afstafior s w7 Sz = |

1. o4 oM s

1
2
3
4

G g-APIRE 5raFd (AMGraffer for4e |

JEA 5O ACHC? I FIA |

TRGITE 5iad Hize ba wss 4 |

Rifen oo aFfes TRGETe AT adfFiefer forg=|
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61

. SRR, TRGRA TN @R ARG R THeR w614 |

. TR BF FRCHCA Il G|

5
6

7. Rfon o0 Sweeiion NAFIR @ED Suizgepe e |
8. oy o Srsgeifon MAFT @HD Suizgepie fo1ee |

3.7 T@qel (Answers)

|. 97 FEma e Ted

AT

AR 1 2 3 4 5 6 7 8 9 10
Teq c b c b d d d a d c
AT

MR 11 12 13 14 15

Teq c b a d b

1. 7fee ame Teq :

AT AR 1 2 3 4 5 6 7 8
s R | 3.1 | 3.2(8) | 32(b) | 321 [3.2.2(A)[322(B)| 322 | 322
AT A 9 10 11 12 13 14 15
SRR ;| 322 | 322 | 323 | 323 33 332 | 332

1. soags e Ted :

AT AR 1 2 3 4 5 6 7 8
SRR WA | 3.2 321 | 322 | 322 | 322| 323 | 332 | 331
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GTF—4 : Tfen TRMT : LG, FROND ¢ A, TCRCHA @
sfeaTet ¥R Tfgn iTecr aFarer—aidiF

@ (Mol #TFT (Plant communities : Definition,

Habitat and Niche, Ecotone and Edge effects,
Importance of Keystone species, Community
dynamics and Plant succession types — primary and
secondary succession)

"Té_'l (Structure)

40 T (Objectives)
41 @s& (Introduction)
4.2 wE (Definition)
421 Tfew TEmITER 32 CAfG) 71 (Salient Features of Plant Community)
422 G RIFHATTA WA @ 2Ffe (Size and nature of habitat)
43 G @3k 5 (Habitat and Niche)
431 AP (Habit)
432 {5 (Niche)
4321 A= eferes At MFveRTEHE W5 (Hyper volume or

multidimentional Niche)
4322 cnfers f5 (Fundamental Niche)
4323 wigge 5 (Realised Niche)
4324 f5 smelte (Niche overlap)
4325 {5 emrget (Niche width)
4326 fio «fafy (Niche circumfernace)
4327 s afsfem (Niche Responses)
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4.4

4.5
4.6
4.7

4.8

4.9

JTHH @3 &G 2ol (Ecotone and Edge Effects)

441 QG Wge A ICICHITHA (AMB) (Characteristics of ecotone)
442 ifen Sgred aFiacen (Types of edges)

4.4.3 elifen @/eid (Edge Effects)

IATHW ewife (Keystone species)

Sfen Famitaa afesrel (Community dynamics)

Tfew e eFiaren (Types of successions)

471 eAfiE o&Eew (Primary succession)

472 (e “fEew (Secondary succession)

473 etdifre #Ee (Autogenic succession)

A74 SHTEATENS AFEHE A A9t 2&fma (Allogenic succession)
475 WreIfE o&fmew (Autotrophic succession)

476 “FTe& “{mew (Heterotrophic succession)

A7.7 IR €27 FSa aa Sfema e seemm 2t F=iqamt (Seral
community or sere according to habitat)

Rl S F0as e9iw @ifF 9 FEE™ (Some habitat dependant sere)

48.1 AR (Hydrosere)
482 (EraCA® A fewAf® (Xerosere or Lithosere)

AR (Summary)

410 emiFe (Questions)
411 TeawEel (Answers)

4.0 TTw] (Objectives)

a3 GFHH SIS FF SNl fEiie KEngf wEey A g=en tof e oiRa |
o Tfun sremy ¢ 32w I[ge ARl |

o TfLw emMitTm I CArrofe |

o TIRAPTRIN € fay THrw el |
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® (59, T(Ed € (ole TAMWIFR doF |

o FTHIN 2Efe Wk TR I |

o Tfgn sremica sifowmel ¢k Efen sIacm kel |
® RFe FfeN@l =g AR oA IR A=l |
o Tfn s s @ apiHTen|

® Tfegn T=MiAa Has=n |

o IFPRIN fex Rfen agfen P sremw

4.1 @[« (Introduction)

ez ot I @ &fen Sfen (oify S uas eI IR I 911 @ GG
o ) B e s (B 1 AT 2 Bt e o e < B e i o e P B T
T, AU Sfer oM, Tohge St Sfgn emE w4l |

e Bfew STemiy FeliRe iz ey Sgem Sl 76 Selfd ¢ oifFeifs
ARCICAT T FT2F A0S A WM 2w ¢ @RI TF Rl FF @I
JAFSF 90T (I | Sfgw ITr2miT TN 7133w I 2T Tesivs R el @@w
YCHT & AW T T | AN AGOE *IE AR SRpIRS A0, AR SDHe e
AT SHiEres W@l R T IR AGOCHT SRPA ISR AT |

fifer 4 awifs (P T orEsn—aited, FeE agfe, sREiRel,
feGRel Toif @R SAREER T (ST € TE ol AYET ASIF (i DG
T Mt oidw ¢ epfe o T

(I R Bfgw 2wt @il (P (population) 2iFfs ¢ =Ty e
@2 IRE St PR ol | (@ RITAT Sfon (7 IR SIS GoAMITAT Aol
e eeifod Gitas AfRIfex @l (degree of equilibrium) =i =7 1 | AT APefen
fefere (@ 2efs @1 IR THIT 07 avel 2id 27| 5§47 for for ="
ARCIC S (&1 € SIe Tomie Tjced [femel SRRl fon fon GReremy
(community) 20l &€ 2| SRIF (&FIF G0 R AR oA FR AN
e SiffafSe 27| o T fon fon i fon for awfs @m v =iifte, s
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€ AFGO! TG FF | Tl R € FER A AR 87, T 8 (ST ToAMI
(R (W OO 2T OFF SN GIRPTRMIIR (Abg €3 &F6 aenife (dominant species)
SIFe qC5 | 3203 Tfew TemicER aifesErel (community dynamics) o S|

4.2 g (Definition)

@I R (e G 2Sife G SoitEa sl Jiel SBT=I(F < 2 @
TR 90T COItE it GReT=mT Al Fefs et (Boutkin and Kellar, 1982) |

® (I ¢ ¢TI (Benthon and Otherner), 1974-93 TS (I 7S IR
Arfas Tefrer fofare Freie e PR % Bfer s (al
plant populations) «Ftq Sfegn =M ACe |

® I @k BifssT (Hanson and Charchil), 1965 @3 Wte ©fgn M o1
@ @ Sfgr o @It AR @RI

4.2.1 Tfew wremitad N2 (IM%; g (Salient features of plant community) :

o TG MMy AGOFT G IF SH FILIC (61 € WCed 2Medq ARTIfe
i e R s 23|

o & Bfen wemmes afel awifS (aifox (population) FERETe el fo
o | 99 T GF IR (A O IPPRIGT Sfgw T2micms S a1ow
for for =T@ A=

® (I 5 Tfen Mty (climax plant community) «JifEE ST TS
(vertical stratification) (vl A |

(I SIRAPPRITE NBIFFRCICT AT 4R AT Fe SAMITAR SiTosy Sfiew
TR SPTTgel @3] R (335 (heterogenity and patchiness) @i (37| 32K
T RETE ¢ g oS IR AGOCT Sfew T2MITR ST ofirs 16w (7l AT | S
wared G} R (AT Tfen T2my wiis G 2 (7= (richest diversity
of animal life) LT 3754 |

(I Sen TRMRET OF Al GRS [y deifon Sfen Moy R @R (S AT
(number of individuals and biologica volume) (G wifdge =i A1 weiel =i (total
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occupied space or basal ared) STHRATATONI SR (ATF (¥ 20 ACF | G0 246
aA%lfS (dominant species) e |

I Bfen FTemIte= Toaidw (structure) 3219 &S 2y @< ewifs tafbras esix
AR ST | GRile TR IR TRIFIS ANl 2ORS BFle SRS
Aelfe 27|

4.2.2 GRAGTATTT AFE € 2Ffe (Size and Nature of Habitat) :

Ty 2f, 29 ewifen WAl ¢ wrTgel, Sigfieel, =ifas tafba, Taews
#wifex (subdominant species) TN Teonfra woix fda ear Sfen sremicas fifen e
FCas (&t (hierarchical classes) al A1 321 o —

1. ©few g (Plant Formation) : @2 26id Sfgn sremin Rl sy wege
TGIT SRS | GG IFIEF 25 Tfegn Aeifs IO @R TR 2T GPEIFA
Gl 439l (Life Form) (rl 213 | Swizael—Sgaesaiis J5-qel<eT, s{efTiib =raery,
FCFA ITO, Pghl, WS, G wge (scrubs) 2enf|

2. Sfgr sww (Plant Association) : Rl SeRIy SPER S SCapofel
TR SIge (w4l R | QNI Sfgn T=mRACRe. Sl ToIey A6 | GRS
430 Sfgn aeifeon sl gifes | Sfgn Cafbtax fefere Sfen swm foare
TollreItaE 2| IdA—

() T (Faciation) : Soiemaly W4t M@ wdel, SI#Nad
SIRTST G 72T 22 SGe (] T | @2 St Ay AL
Tfgn Semiz 91t €t | G IR A0eT | 92tae &% Sfen aeifen
AT GRS |

(b) F=CAPITETW (Consociation) : few, IfHoNe @ Siewm@R RINT
SiFey @3 Sfen TTRET NowF T Fred Sfen =M o I
T G &6 2eife M NG GIFH | 92 2/ Sfew TRMRACE
AR 0T |

(c) cfFTEs (Lociation) : SNl SR & Bfgr TEER (Fidle
@FAe (T TGRS AEifo @R (N Aifod oFernd IR fon fon
Sfgr My o7 9 M| G R 0T |

D: \ Suvendu \ NSOU\NEP/ 5CC-BT-02
Unit- 1-4\ 2nd Proof \ (Dt. 19.03.2025)



NSOU ¢ 5CC-BT-02 67

3. ofew mie (Plant Society) : (1 57661 Bfegn FemIty SN A FReE
Al TR ETAC SRS Al AR SRS 2w gioie SiEl i 2wife ape
FRAN (abundance) (w1 T | 32T AT 97 (local importance) TIoNe (313
GG SEW TS elie 76| 93 7 eifer TG Tfen e
ACA | AT Sfen STeMITIR 26 2eifoqferd o ST T o Fia o™il 2<%
aerifed e (Society as a dominance within the dominance) STt &1 2|

Tfen s 12 opicad | adi—

(a) W77l IS (Aspect society) : (@ I SFLET gl (Afbd RS i
T 3 2T Sfgr e (vl | ffen wrere fen Sfer awifer 2pd,
e I, PR (Flowering) 2ifox el Sfgn == (Plant association)
Ay SRS P 2 2T | (e Sfen e @IS el e A/CS A |
el 3R weigf (grassand) SgCeT YRR TG RICTHR (vl A |

(b) BT T (Layer society) : IFIfHF ITET T[T Tfew TACHT-9 O3 A3
Tfgn TS (7l IR | INVFAT Sfegw FACHIA @A 25 Sfen ReT I¢ I8
TH ol AW R @ A GHIfEs B Reaus 1 geife, Ry geuifs «ag
T efiwdim Sfemnz (ground vegetation) (rdl [T @B ©I@ (@ Sfew
FACHT-GF [ieq =k @Fifds SRR e @2l AT

4.3 7 I @3k W5 (Habitat and Niche)

4.3.1 AT (Habitat)

2RI 1 GRAPTRIN 261 (1 GItad PR 3 Reacas =i | (@ [0 argecza
@5 T GIF S PRI PSR SRIfers TR 2RI Al e Ao
(equilibrium) IS &Y FIRE ©IA PR I |

(I R AT (G, WG IR (STS 2RI TAMA Wz &l @ A7 GI7
#eifo oime FeliRe (e pifeniaffel s34 T3 RITCI SREG T3 FACO T (6
O FRE (8 RIF PP BEIE oy 27|
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YRR TN A0 G G ATAGAR WSS 7=l (e R AR Ac=
@ G W0 R AR T51F 90T ST | 97 FCA FIICT Sgot AFeF (! T |

(Y

I, S, Sisal, e, gvtan (Lanscape) SR ¢ Sifeyy 2o @3l
APRIC GRPTEMCIR sion-aFhod fefiws |

AFFOCS Y 4-2FF AP (7] IR_—

1. WV&CeT AR (Fresh water habitat) 2. %< I9P=e (Marine habitat)
3. ToigeTef (Estuaring) @) 4. R=eTe IR (Terrestrial habitat) |

1. FWEeTa PRI 32 SR (18) F=F Te (Lentic) IPPRIE, (@6 —9F4,
@, {9, [e, et 2o @3k (1b) @ifEs st (Lotic) PPN (Ise—anl, I,
Jie, e o 2T 2T AT

2. ANUF IR : 22CF AR Fooffel THCE (Zones) il I 2| (TH— (2a)
«@F (Neretic) Jl WE SRSl TS wige (2b) THRGEREE (Intertidal)
(S-S5l =1 | (20) €TAF (Oceanic) I YUF W4T | 32 FETSTAT TiF 217!
w195 | (2d) Fifee S (Bathyal zone) At 9re1F 3w 146+ | (2€) (AR S14e1 (Benthic
zone) At ¥ See | (2f) CoiemifeE S1gse (Pelagic zone) At T Y S | 37 RS
TG (UACF AT ST AP (ACF @ S0 AT g s |

3. ToFETEn W3 WgE SR et Ros | @Na—(3a) AEE A Sge
(Photosynthetic zone) 23 S9reIT M[w SIIe! Sge (@A il Sfema {7 a0z |
(3b) THLTFoTN SSTB SIgH (Sedimentary subsystem) @it w7l TS T A,
AT @ W ToR smief TR TIeT IART Tl T |

4. TG IR ¢ 3 2 AT TAGTER AP Wil AT 2 ACF
@IH—Iwe, g, Ffvwa, e, Frel agfe |

SRR 3 NRCFIRGIG (Microhabitats) : 321 (I IPPRICT S@9f© 59
IR | (@F G0 ApPRITaE [{fen skeet AR Sotm e ANeres 1=y
IR CTFPE G T2MIE 19 ¢ ([bgere [Rfewel «ifes seapp=ie toft 27|
MIRGIG-93 e e Fog Nt Some A IRFFEEE A SEeeEy
ST |

D: \ Suvendu \ NSOU\NEP/ 5CC-BT-02
Unit- 1-4\ 2nd Proof \ (Dt. 19.03.2025)



NSOU ¢ 5CC-BT-02 69

4.3.2 ¥5 (Niche)

fag =G = % ‘Nicher' @< TBifera =% ‘Niche' (A< Tgo T wd ‘Nest
T AP | 1917-c8 *FRfw (ST St (Joseph Grinnell) 75 *@f6 2ies I<2iw e |
1927-4 S5 @sioa (Charls Elton) 2w fy-@9 weel aviq e | (@i aeiforai
(population) &= SfKelfes ARCICT wiHe™ (subdivision) & fof Wy IfRCCR |
@ sios ©IF e s@mie “Animal Ecology” (S (@9 GremiTes 3 aeifed
SR AW WRET @R F 5 RETOR *g G (@ 9K SFall e 776 (e
R i T ACE O (@RI 75 =l 92 I | 28 (@i 9T &7 aeifon
(el 1l 37ep2 A™AMCeR G SAfRrIe Sl (occupation space to perform fundamental
roles of life) (<RI

o @S &tes (1917, 1924, 1928) -9F kT SEPAIE (FIF @& aAwIfe ©oF
IS IR RGN Ao SR [ARIET S0 PRI (@ [T 45
SRR SfR5e 2% wizig W5 (Ultimate distributional unit within which each
species is held by its structural and functional limitations) |

o @Il €N (E. P Odum), 1917-43 3o (I AT SIfdsjae =S (occu-
pation) 251 g |

o RN 33(5FF (Whittaker), 1973-93 te & =61 (F9 GI@T (79 I
79{fFe s@Rie (Functional Position) |

o @t =fse™ (Hutchinson) 1957-9 fag-«@3r sitet efStaifiem seF s=isiq
B I (M | TS CeTe— (i ST iy I35 (U1, S0ed 8 (e ATl
T aEl TRfge Iguifas oRel A (@ IR (@9 GF0 adeifs al
wfieze 2| fofv 32 wftenmes oy (hypervolume Niche) Sl (7 |

(S GRS SR ATET @ (e SoAmITes A € g afifey e
AeReTeld WAty o wiftafde =iq-«3 3wl Hrag Topiie (graphical represen-
tation) TGIFReT T AT | X’ oF FART @Rbrad vrd-wias g @l (Niche
width) JceT| 28l AF A e pewl 2re At | W@ Ty G geifen R (2
T SERel 2l 23 (selective resource utilization) | 9if et 7y ©F G aeifen
AR (A W R0l A 2Ffon (generalised) 23 (ba 4.1) 1
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S

G TW-aF el .
@ 4.1:vewt ¢ RS iy eFiweR wHFea @At g

4.3.2.1 wigenTes qf NfFoecaem=e =6 (Hypervolume or multidimentional niche)

I A T I (@ G 7y foal wfeme AR Some @ 4w wiphe
(Food size), ¥ A:eltzd ool (Foraging height) @<k Siiwst aidt 2eifs | (@i aeifed
@ @ W @ Aol wfore Somitas WS Titas st o 3 1kF e oo
@ RIq SfFeze (occupation of space) A | 327 (@2fog fawifes sirersa 20w A
(@ 4.2)| TEe foqb TAMTTT T 2R SR e RN o) A witea
THAmE AZ @S G aifer Iy aeifiie T | el SeAmicTR Ao AFfTeeta
N-PIRYIE S JAIRF (Tl ST TR SReRed (7fba AW 37eq % | g Aweq afels
GIad 7y IRAF (T4, WEA 8 (ST THAME 7 2ol | 2fef T val wfteze
fay ©iz 7gaigs wfEenmes (multidimentional hypervolume) @igfex|

g 4.2: foa Toiwiw S famifas o wiwew| (a) FAw Totmiw 67 fn
(b) “AF=ife TF I Tomm fFrea fp
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43.2.2 ¢ifers T (Fundamental Niche)

(I TG GF0 2T GIaoee] I 9T e AGTifeq
G e, afstaifarel At 7w (A0F T AT 2T O e
G2 eeifer wfgermes fre cnfee g (Fundamental e
niche) 0T | % (FCT (I G APFRITRR (I asife oy e ot
e geifen 5 aF wAige (shared) 2 1 A ANErSY  foa 4.3(a) : cifers o
TNAfe® 27 91 (not overlaped) | (6@ 4.3(a))

4.3.2.3 syge 5 (Realised niche)

(I AR PRI 7 G AR SR (@06 ACF | O GCF AT
TR (& 9 (@ O geiiie Al afsrisier g
2 | 32T T (DI GE OlF (Nfere [y oy aeifen
G (ACF SRAMIF T TS AT 71| Al fw<a
TG IPRAT G oy 7 [foq @ sweifes
| 92 IR FEGIET T (e Wy S

an SAPRHE PO 2| 222 AVRS ATHF 7ol G
foa 43(0) ' v9gs T ormifer wwe s (Redlised niche) | (B3 4.3(b)]

4.3.2.4 5 sweires (Niche overlap)

T4 ¥3 A OF (@1 AGifed G T4 G
PRI PRI FCH G2 TR (resources)
SR IR FE 0 Siwd oy Fwsiifos
o | AR AR @ (@iaE ST T 9B T
G4 gphos ey Afocaiiael T o afse
(competitive exclusion) =g =T | 3a AN#rew
G €77 fTS7 FF G FAWT ANASF 2
g a1 gPT HAIT | S 2R SEifew foly-ag
72 | Orelfe ASifox N0ay FRCATOR SR
T T AL ST w FwSE e S
oral | @ et [fen ewifod TRTIS  Gp emaet) a, b @@k ¢ oA foN
#elq (behavioral influence) @2 =ifFcace= fon geifen fn)
ASF-9F @27 fTeq |
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4.3.25 fy @@t (Niche width)

@ eEifer G [Rew I SWRT (A TEw M A IwEbrag Mo
25 91 T (graphical representation) GICRGE IFCAID oW NoHE wowT (@ Wi
wE (A AP (intersept length of the axis) @it Wy @Sl ACeT |

4.3.2.6 5 #faf¥ (Niche circumferynce)
I G 2eifex Siygs i Faeizes W6 «REeR @ Sifgered =iq (Hypervolume

o SN

space) wes I AT Ot Wy #7703 | 221 [iew Gitag 7™ Simie (resource factor)
€3 @77 ST FF|

57 4.4 Ty swsirew, & ediimrel @3z g sifafa orace =z |
4.3.2.7 5 efefeat (Niche Responses)

(I IPPRICT PR G3IEF G geifen Gie @™m (resources for living)
FRATRT IR A Tl Aenifed ST wfead (immigration) Siere NafFR S [ifen
A7 W5 Al ol aR—

A. 95 sictaiea (Niche contraction) @ @iife 7y I (@9 aeifon apRRIC T
qF F g ARSI QT T2 96 G (Fq [y FCIHE ol (el A |
53 ARSTAITOR TR S (Frag SN PR GIe sfefif, Tm Sz =,
PRI, € S RFRElel Ao @ ST @3 T SR 75 AFhe 27|

B. 5 @Fm=et (Niche expansion) : R#ISTs 0 (FiF IPPRICH PR SRR
T SiEsefs afafrel Al FEC I (AT G TRIRCIE 9o ol [ e
RIS T S (resource space) SR JRICT FRCMere 2, i<l Srgramimid!
3 eferadt ewifen Fa S 2@ (emigration) T5ce St PRPRERT G eifed
15 sr=PiEe (niche expansion) 721 TR

C. fI5 iega at fp #iffqd (Niche shift) : seiifss Ty St 23RS
e | B ol o) | ST B s 5 1 53011 Bl i P B T & i b S o B ) e S i T
wibFfRfice Mrema o I (oIt | OF w6 2fel ewifer e faw e iy
RAERe 2| @3 7l [y TFeiretas M@l #IR[Res 2| oas R Aigies FEce
SCRF ifepitad e (human interference) [Rfes Sitaa IPPRIE o= 7, [l
@I gt Areior e a1l [{Ras ze g =iaw al Ty «ifdese w06 |
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4.4 T[LFHW @R 2ifeT @e@ (Ecotone and Edge Effects)

@ @I Sfew emicaa (plant community) <% i@ s (spatial limit) A |
AR 7 [ge @ @ fvraz (landscape) W=l AFSF ATF | GIATA (7t T 4FH
bk (3 B e B BCTACE | I | G (0 R e IR Tl i e L (S I R
g = Aol [Rge 123% Sfen Temitrm [eam FUe ToGed [Rrefrs (sharp
boundadry) STRIT Al GH0R TR TgE S0F Tl S (AT AT T A
Tl | 2 FoIIET SR (transition zone) JFIf¥ S1ga 1 ZCFIHIW (ecotone) 2rica iz |
G G0 e F2RICR A ATTS! TG T2 AR A el TR Al Soifsm
o | QT T M 2eife Sfgn (ral T | ©iF @it 2enifs ey (species richness)
@R 2| TwieFel BETA sl ITehl-gere, Seirehl-weel, Iehl-wgetl [l
LHT (INGE € TR SR ALCIRE Al IE SR Sz |
@ Tfgn M #IfFfd T (@ GaRR eiTe Sigets (land belt) =t A
AT S1ga (edge) e 1 @ Tfegn TemiEs [Tl ¢ o7l Sfegn Temiea el
@t fifere 23 it AW® (border) 3cs1 | Residl wasmie (Forman, 1995) &g SCo
w36 sAmiisiifa Bfer sremicra [ (edges) @R SIHE G=Rs! AS (border) &
OFCg AN [ ATS (boundary) I T |
4.4.1 Jife Sga A T(ICHITTA CAMD; (Characteristics of ecotone)
o T AWOEA A Sfew remid g [y EAHORRER der SR ol
QA

o TR @ulfe 2Ry ¢ awife &by wrerEd awifs 2y S @ 7T |

o 37 T Al =g (local or regional) @3 7R (narrow) 3t IRERS (wide)
209 AL |

o YN AWM, WMEIers U<k [for ageiiEs #Rike «a [y @ive agfon
B

o WIFT Tfgn emy e ggfen =)

o (A (TG RO &) [T SfSRIEr g Toe @ignifie @it (el T |

aqie foq a9iam e g ol AIR—

(a) (=w< SIf® (abrupt ecotone) : @G AT TG 47 T 2T QA
(I ZCHCOE el AR 11 Il e B @ 6@l Bicas @il sAgers) imiige |
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(b) 7Rl FIfE w4 (narrow ecotone) : @ T MG (X) 2T wga
SR MR (Y) Aifew sy s 2@ (XY) 2oH 3% w1 (b 4.5)

@)

=
T

oa 45: 9f® e aFaTen| (o) ove IR qga (b) AHS FfE w9 @ae
(c) s at fage i€ weget| (Source : Smith & Smith, Ecology and Field

Bilogy; Benjamin Cummings, 2001)
(c) vl FifF S19geT (ideal ecotone) : Tox Sfen oMt 2iifSa Sgetaz oie>itaa

SO TR T G [ge FIfE wgw (XY) 915 I | @4t FbiEce @ i
#eifs (edge species) (4l A |

4.4.2 olifen Sgaa eaarew (Types of edges)
Terfferoeita Aifer sige daTe y2 49F qA—

(a) zEe 2T =g (Inherent edge) : JfeFT 23S, T-7=W (topography),

D: \ Suvendu \ NSOU\NEP/ 5CC-BT-02
Unit- 1-4\ 2nd Proof \ (Dt. 19.03.2025)



NSOU ¢5CC-BT-02 75

wAIFoF (geomorphic) @Gy @N—MEE Trsew (rock outcrops), STEERI (Mi-
croclimate) 2igfe AFes AR ST “FTotaa TRl deie Sfgw TemeE
AT Sigers eere AT S a1 27 R oFfon AT w9 |

(b) eteifre at =TS aifes wge (Induced edge) : iTre [fen agles
AT T @H—ARIE, AT, I A TqFe A TAUCIT IR (FPEe,
SEeReS, B S|, gl Aehiwe dgfe) deifte Sfen TemiE Alfen o9 |
22 IR aFfeq, TR AFTes [o Al IqaFe Tomd 7AS 71 20 AT Sga
R G FAERS 2|

~iGely fefers ARy wge 12 g4a 20e AT—

(a) wsfe<e qt T% @ifew s (Abrupt or high contrast edge) :
w2 e for epfon Sfen sremm a3k «fee ITghE w0 37 @4l TR
(b) wTeifFe 3t oI5 @ifew wee (Gradual or low contrast edge) :

w26 7 frefre Sfen »Rimsta (less developmental successions) & @2 &
AfET S (vl T | T~ Tige N (herbaceous stage) @k AXRS! S1te3
Tfen SIS o7 ™I (shrub stage) STRe! SI40a @2 2T ARy Sge ot T |
(o 4.6)

oa 4.6: ifew 2= aifew g (Source : Thomas et a. 1979)
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4.4.3 @ifen @@ (Edge Effects) :

fafeT Sfen sremites Te! AfRT Sge RN @ Fiet [ AR a1 (dynamic) |
A BT o1gmere € qelste S (ACPe Aeel Sfew F=mE (AT eml eFfen 2|
QHIT ARG S 2Fhex @ [ioq T T2mRER 9 AT F2e2 ST
I(F | QAFPIF A SfFiE @3ifas Sfegn T=mitEd (plant communities) @3 €9
[GCERIGECT

72t Sfen FemIE A SGead AR Rivarww 23| 327 e 94t Aife
AG (species richness) ¥k 2GS (afb@r (species diversity) 39 B13Ce @\ 27| [
fretime (Leopold, 1933) @2 Wo-ite 2Aif$x 2w (Edge effect) SFF (7 |

% (Patton, 1975), 15 (Sist @4, 1997)-43 NCe (i Sfen FemiTg aifex
AG], 2B TG e, 27 @R AXS Tfew F=WMITI N0xy (FCF M@l (contrast)
73 gelie 2T

o i 72 Tfew Temitaa 00 (A T© @ 2 IO TEER aefs
cafbare vo @M 23| G e @ e el @ weifFase (young) ITefiE U<
AT TG S GFT TS € WISHF AFF AT Sge1 wfiFod (ADar= |

® TV STEMIE SR T9 (@ 27, ¥ T2 (AF OO (@ MRAT Ofen @
A AT SgreT AT I @R A eASiforra sl AR PRICE 6 AT |
T g3 OGP (Ab@ I 2|

o Tfew remiy y3foT s (@5 20a CHiN (At 2ifew st waie awifen
AN YA I 2T IS O (e 2 Asifoms Az ovhel AlY =X

45 JoN oEife (Keystone species)

TG : (713 1995 ANCH FIEHIA ATISCF T600 @5 G 2wl FReiTe Fafeeew
I O AR e ARCICR THAT SHANGYSIT I8 2SR (e | (Tfes 2003
AN FIEOE 2Eifoq AR A<l Tae I (@— 232 G prend FaF o aufe
I 5A-TIGH AR (HICAl AgocE Aeifen (A @< Afecaifer THg oitE (e
ifgsitor (G 590 @ |

IIY : G0 FEOI 2GS OF AFOCE (@ GhIF! 215 I(H ©f G0 R I
SR SRt | @ Rt @It AAteltad [FEoh 51 sitst Avtae Rawf
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Sl QTR (ST6 7T | IF2IF, O3 I A7RFeitd R 2 @re Ata I 9T
ICT Aeifs SpiRd T 27, e @R el (oes 6l SeAvRiEToR wAfFsitel
IFEET G0 (@ TS AT | FICOH 2wl IS TRCAda ST LTS AR
FE GR TR o7 (@I 2SS 2wifS (12 T S TeEy @B G FACS
AT |

TRZA

o T OIS o I IO 2Eife T OE AW, I @RS TSI,
T G IW AP, GO I A AR A |

o IO ewifeq Sy SHIFIACR N0 ACACR IR, AU €O 2,
Tizgergel, odE aAbiad aefegfeits SRR o Staesfel 9% @3 F@fE
anle |

o I, (T, 2, Tonft «alh Fow e o e w1 =7, a% wief
Ol THAMERS OItna SPiRIF SIRICE 9ot Oitne APocEs ST (o
SPIGSACIE I@ ASR (e |

® STVEACAS FF € AT (G HiRalF FI0I GG (Fiell 321 1 AFCHA (Il
B @ AT TAUE 7 NG WCad Sfgw € A el w1 20
(TS |

® 3G I M aiwefel =6 TR T JEo [Em aveeidl @R @3
FlaTeRfe, e, e Sfema oy are- e [ugael qre |

4.6 Tfgr wWitIR AfeSTe! (Community dynamics of plants)

Tfegn Tremitrn sfssme a9ieten (Types of community dynamics) :
(a) i afesmet (Spatial dynamics)

AT @ @ A2 ©iba (landsacpe)-«@ (el T (@ for for =iIta vae [eeal
Tl IR Sfen TemItd aiwifes oM ¢ s (@fvg fon fon o A | gojra
@ @3 R (ArF WS sfegrd =i sifiscTg e Sfegn sremitrae susifiasy
] T | BRCE (GG 0T | Torer, Sairg sl 6531 TR 7 AR il Sitea
8 (OTe Gl F[Ced AfeNgi Aewl (gradient wise) Sfen =M Tl e €
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AfamEsre (qualitative and quantitalive) [@IRTER #AfTsa @G | 323 Tfew M
R aifesel (spatial dynamics) |

(b)

foa 4.7 Sfen Temitae =iffs Afewmet (o) 4fFe Fedm 9w (e oy e
Twea wiftmiceaa sifqasa wmd (b) Swerte f[femet sr@d

@i 71 23061 (Robert Whittaker), 1956-¢ (Gt (2% CHIfF +1F© (The
Great smoky Mountain of Tennessee)-93 wiwel TiF IIRE SHoiF A ARG Sfen
AGIfed W 2SS T | ¥ Tweiw e = #iizw (Pinus virgiana) 2<%
AT A5 AR (P rigida) Fa A4 91+ | M-fF SwHeiw (2000-2500 Ft) A5 22w
Siffm R afewien S| oiEl eotga s eifefamt AiFa =g ot 2w A
GG (538 SETHA =113 (P. pungens) A6 #fETa et 712 a6l (codominance)
R T | CORE STH AR 72 WA THOF AT AT AF FF AL AR
TR (A 9% 27|

w|ifes Ffoal (spatial gradient) ITRE @R WS SRR ARG AT

AT ARCICHT =1 Sl SR @0 FHSACRIA (microgeomorphol ogy), SeTetes
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Sreiel, FRgSl, JeF pH, Wb T Afveered eigfer oisre @ sifeidre sfFase
O | (PI3e el SeTml AR el Sielvl SRR 90 S0 | @3 e &9
TEMIEE Sl TomE, deife obel, duife Swel, Tuy, @R e 21w ol
A |

(b) Tfewn Fremitaa Fe fJreT afesmet (Temporal dynamics of plant community)

Tfen MR 910+ (FIeTIE R AR for for 27 =, s Aede fomes
2 ACF | M @ G TS RITT TNEF AL IS AL FA AW O el
A @ @I *PICFG A el 7 sRpA2 A eIt I 90, (lITeaa,
TSI SRT ©F TR | FCAF IZFT M2 SR $hce Jaersim Sfen @siw
IR, I (sumac), 218+ (hawthorn) 2SS AT (AT SATI FC | GIA4T (1T
FE &A1 (fire cherry), =iz, SHPCAT 2ot JCFa SRl W06 | Ig I2F AT 92
ARTOTE Yo WITHe, 6, (53, 72 dgfe oltzd I (] AR | TS (A0 IghlF
2 AOTEE Ied [ AS Sfeyee sifaces siffasta sieel seme @0 sifre
oI | FCTF A FHANCT Sfgn T2 1oaer® ARST (structural change) ST
A SR I, F-AGreerwa, R T Sfew =M (Climax plant com-
munity) 35 =z @3 7o) Al Sfen s1@Fw (plant succession) A |

el FTroo (Clements) 1916-9 SCHEIGRIE ATEMH G F<es! RIA ICeT—
22 ¢ FreliE A, 9 2 9F2 9o FARCE (successively) [ifen Sfen sremiz
(plant communities) B SIfiFe 27 | 371 G FANCIF AT [T A2 (temporal
dynamics) |

@I R 92 25 Sfen Asifon S, «SRgey ¢ (e [F 2Ffs,
AR 78w, 70T IR4 (time lag) 31 eiiie 27| @2+ a1l erce
CF ToHe oG I ARCICE 0S| ITr0] THFIG! R ojefol 2N Tfegn =mi (climax
community) 9T €Ts | 2ol 2ie @3 Wit 5% Wil (climax condition) &1 2|

AT Tfer ofascam A9ed s=fS (General process of primary plant
succession) :

AR A7 Foaffet AT (steps)-9F T Tferwa 2l =T (succession)
T T SRR SR el

1. TigeFad qt wfaeas (Nudation) : 791 goifgs a1 (S1lfeis ST (F S1ge
2l Ol Al F @7 T Al CBR T | 4, SRER, #AfeT Al SO SREFH O (P
AiFfes [T 7@l ghmas dfaess a6 A |
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2. sifga= (Migration) : Sfet@ @9, e, d Sy [RWEF @@l (propagules)
AR T, A, Aofs ARFfes AT @R TN TS FORT ©i7e (TR 93
AR @l REIF SR et AfEedtas ¥F (AF TN Heres A |

3. efefoesad t @b (Ecesis) : oa Rt (*Tfedid #Ita wIARieqa A
AT AE (@02 FAFeTeId Afeie zeme afsfrese at afshe a1 fer Sfen
AGifed KT THPE GH0 SHFo R (TRAR #F G9fel Ss@me™ &l G-e
*F FCF AT AT Gelerwe] #Afere S oo 27 | e SARCA0 T2RS Sms Ao@is
Tfgn geife Freifie e e 22| G Srres geifenl Gt (At I el
i ey 23|

4. axqeFad (Aggregation) : SHTFCIF AN FHAT € W AT A9 AT
SRS el gEifo WR WOl e 26 @l A ¢ delfe Ty I |

Afsresae 8 IFaeFAR eoF ST T (@ 2wifox wifgerze (invation) el |

5. eifsufrel et afefem (Competition and reaction) : SiffezeR #i7 TS
GIiqesd g7 Tee [fon daifer 74l ¢ 179 FCN I AR | 93 T IANLRGA
(optimum) TRICIT T4l @ 257 @aNe Fixee Face =g @32 wi®s aenfon fHafE
(interations) *g 23| @eifs SweR<n (population size) I ¢ wiw AforfroR dex
AR 91T 0T | T T Sfen @ 2ARCAT A=l 77=fS (equilibrium) RS
=7 | AAfFATSS 2 IS Sfgr AWM o SHTT Z0T AT | AF Ad GTAS
SAfFafEe ARET ToigT Tom Sfen Temiz T ST | (@i R @56 Sfen sremitaa
wfgerze (ATF g I 2AfSfoe zew, Gt 2wl ¢ sifara=iare wm wess, afeaf e,
Af i ey I Sfew sremim wml dfesRifore zenm s woaieNE (T (sere)
Al TR AfFR 0 | AT (@ AT Tfgn M G SiFoR ordl IR oI
RIET TemE A @3 TR (succession) AN I SifdAzeridt w@aS
AGifoaz (pioneer species) T #{fHalldl ¥k SIfaFed sifeHiel (more dynamic) e
o | G FuPhed @R wiEFed wive Afqe AfSre |

6. PefeAieTel @ Bam Wit (Stabilization or climax stage) : “RITFCE <1F 717
@i Efew My Gt efewifere o T sMel SR AR SRy (stable
equilibrium) >Nfore =371 @2 Sfer TemEm «6 I 919w (stable structure) 2iie =T
2341 FeiforisrE (capable of self replacement) @3k Feeswe=w (self generating) |
3203 b W A FITOH Sfew =M (climax plant community) |
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47 Tfew “IfiTata aFEarew (Types of succession)

471 2NAfiE o&Eew (Primary succession)

IR (T e A TAere TH @3 o Sfew s ol Al e
T G 7o)l Oy [ oigel F0 Sfew sTemicas wifderze, efsafyel, afsfe
g FefeMerer Mo 22w @36 AT Sfew 2w e et | Faifde @, Syeml,
RIS, Aoet ST SMre (@ Sewma @ (i 277 [@F =@y (propagule)
Tl SRpeife TG Al SEew W7 2|

g 4.8 andfiw oftTew (Feawfs)

4.7.2 (el sifmas (Secondary succession) :

(I ST WA, 01, G, 2ipless grafial (37, S, 7) 31 Sazrenx
e AR TE Sfgn S s TB T (9IE @I SIRIF Toe I Sfew
TR 57 RS AT (Tl 2R 30T | qrwea j3s PR Sfen remics
THTT T edl WFrez I AR IR SIvd g AIfe e Al A= RS Sl
(12 SGTe A 2NfFNRE SIgea g AT (9Nel A 79w 200 0B I 7T A |

D: \ Suvendu \ NSOU\NEPF/ 5CC-BT-02
Unit- 1-4\ 2nd Proof \ (Dt. 19.03.2025)



82 NSOU «5CC-BT-02

@ 4.9: ¢d o=fTaw

4.7.3 weeifre Sfer oRfmew (Autogenic succession) :

@3 2T Sfer “IT (plant succession) Ry Bfen semm et toRfa &l
S O AT Sies aikl FraemE AR Ioiedte 3| I T G0 Tea
Sfgn M Bkl sFae! remiy aferife 73| @2 2T sfesed (dynamic) ST
N G RIT Sfgr FT=mE (Climax community) 91TE TS |

474 o@erdiwe Sfgr otaew (Allogenic succession) :

@2 2 fen s sifewerel wiefie Bfen Temicas a5 afexiiom ¢ a9 2fFasa
AR T SCS A (OTe IR TCel Triive 2| @9ferd Ty STty 21—
wiceRfaf wigiete, THisle, T, giiel, W@ defe| dipfes PR s
ARSI Toige A TS R[S 201 @I Sfegw oRiwss %7 27|
32T ICEMEEE AEEN | @ gelfes aiFfes [Rei shitetstas A
AT |
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4.7.5 Jreife 2maw (Autotrophic succession) :

a3 RN 2dive Sited AR g =W | ARfET GF (AF g I afe w1
FreG WS Tfewma 2Fvel @3 TR Rl AT

4.7.6 *9TeE omew (Heterotrophic succession) :

@3 T (oMl e SIgteT ¥g oW | Adie sR[reaionE (heteropaphs) @it
@2 oRfT Wg =

e 2w 1 @I (sere) TeT0e e 2RfiTFC STee! SR Sfen 2w (@RI
PO FAANER ooy 5 T=miEd (Climax community) G |

4.7.7 IARiTTa e77 W7 wta Sfewa Fraie s (Seral community or sere
based on habitat) frwgst :

AR (Hydrosere)—oeter SRae<a Sfen Fwsidi|

(SRR (Xerosere)—*F IPPRITAT Sfgn FuoT |

SR (Lithosere)—mIge e #jtod Bfew FworiT |

SR (Psammosere) —3ETeiice *g zext Sfen FwoiT|

AR (Hal osere)—eReig @&t [l (il ofice *[g 2ol Sfen FworiiT |
@I (Senile) oz Il o MR €T TG 7R *F 2eT FALT |

4.8 qwRE 7 s a9l @fs at Fom (Some habitat
dependant sere)

4.8.1 2T (Hydrosere)

%39, (ORI, W 29 (TR S TSI FHPRITH AABIR0S (@ @R I8 e
T FRETSICH (I PTAITH 2 4RCeid 2RIEs (7l AT | 2F0F ¥F 2931 2@« [7g
SN FIRCoIZIEG (phytoplanktons) TeRT 2idfe<s Bt Teifeta== (colonisation)
AR % T R 22 I @3 AT ¢ TSN vaw Sfew sremim quet Iwefice
IS 27|
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fo@ 4.10: Fom e aigegy

T AT TGl FREIERTe 7 -7 frEre s’wefer ol am—

1. s Sfgw (Phytoplankton stage) : Rifes SEre sge (*@Me, 7S (<104,
TRIGI, [IFOEA 7 G2 FCAN A0 ¥F =W 32 AR T=mim (pioneer
community) Fc 2T W FCT| @2 T Terere Wt Ofe [Kwifse sy e |
pH-a3 9 5.00 GF €27 A | 221 (1 foga I @ 1l I S0 1 9 it
TETes] Y (@Al RS RS Sfew S |

2. s ffese Wit (Rooted submersed stage) : [ FRGIANGHT-97 (72
RIfEe (decomposed) 20T ST S &t 27 | 2NfFelfE S=erelsl (AtF 3BT Se
qfze e e Nt oAmee T I O FCA | GF T GO SISl FCH IO
T G G R ST SCE] ARCST (ATRITS 2R | 92 2R e,
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ffeere Tote Sfgn TR YR AR o SR™ AT (@ ARREHFZEAN
(Myriophyllum sp.), 2i3f&e1t (Hydrilla sp.), CoAiBITITSH= (Potamogeton sp.), Srifemiesa
(Vallisneria sp.), 38GFenfaa (Utricularia), @iefs Sfern smm| @3 Sfenoma oz A
@RI ATE A ST RrTaely 6w we i 0 | q=iBle HATTR Wb SR
BCRE S Sl 2F | AR e Sl ST 20 7108 | FaTol €3 R (e fFufeere
S T ST T AT @R G (2NfRGIE ShE e Ofen ey ikl
Afewiifore 27|

3. efeys e Wit (Rooted floating stage) : @It GG ofeiFel &lX
2-5 6 | QI A0S T Sfemwal I [@IF 07 | @1 [ AR S0 S
PCF @R G 2NS] TeTors] SNl SR AICF | Gt 2 (Nelumbo sp), *MIsJ<F
(Nymphaea), BTem=cess (Limnanthemum), SOICotitess (Aponogeton), #iifzeet
(Trapa), SRR (Monochoria), 29 SR | GRISle QISR Sieel ACA5 2IfsTel
ey Avief AP g T[T S Sfegr @ Soiteet (Azolla), el (Lemna), Sfe
(Wolffia), (=151 (Pistia), “iigtaites (Spirodella), Fr=fei (Salvinia) 2en =ge
ST Sfencwa A=A orl A | G2 T Bfew A AEAR AT OITvs (TRes (Srazmiel
063 B &l 2@ SR TSRSl s B WF—ETEIC SR Sfgmal oI (&
QIFCe QI SNCe AT |

4. #3-TEl Wit (Reed swamp stage) : 33 2FeoTF Tob Wil | 2T G
STEITO! Yq T LS 2T SN¥S Sfegw (marshy plant) ST | 32T & ST A6
IR FATSTE FICGT (shoot) SIfFI*Z TeTOCaTd €21 AT ST ATF | @aeT (Typha),
s (Sagittaria), Fae™ (Scirpus), @omiEea (Phragmites) i @2ieee
A4 Sfer | G A ST TOITO! GFV FCA ST | ST wavenesl S 2w
@ Sfe] Alge 2 T SR PRICT 2T 2T ATT |

5. wiiwe gergfy Wit (Marsh meadow stage) : @I STwd ISl FC TSI
SRR SUS NOCS AT 2| QT (AT € AZATTA (oNTIT ST (T I
(Carex), &M (Juncus), AZC? (Cyperus), 2fereifas (Eleocharis), #ie3calicrit
(aNTER JONS (Rumex), #AECaiies (Polygonum), SiEtsiifsE (Ipomoea) 2iefs Sfgn
R | IR T QU G5 aNfTsl I Ten 2w Todl 23 | G2 A7 Sfgrm AP {TIbe
(transpiration) a1 W7 wet go #fF AT | I 0 wide 9o Tror Sfernz [
T R ARG RS Tl 208 gerefs (meadow) @3k e (lowland) o Foireste
| AT @ TR O T ¢ FweTe Sfewma I Xg =
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6. =Gt Wit (Woodland stage) : Siue Sfendset (marshy vegetation) 5T TMeTR
AT QAT R P AT SCAFFE *FCal AT | G4t (@IFg =T Sfgn
(terrestrial plants) =« ifeTsy (Salix) =1 (Cornus) &ehe 5= @« #isie™ (Poplus),
SEFAE (Alnus) 2igls J0wa Pfe RIfFe 27| 97l AGRETS YR Sime kT ==
SRR AR A |

7. ITgft AW Wit (Forest or Climax stage) : GIF A QLT Gre
Scal RSP ol 2 (1R el SPRY SRECAd (microbes) T 906 | I wea Wifbre
7o RETREREHE T 903 S S g 3% denifoq PRE ol |

T JRooATT SFAGHAR NG FIHFE (@9 FCEH IR ANSHACSIFISGe ol
TGl S 2| 9B W I 8 AT W0y 9 R SREAN S 2F | I9ghire
&G wared (vertical stratification) (i T | ievbd wReferce [few wwl siwwiat
% Agifos @l |
4.8.2 csratafd At et (Xerosere or Lithosere) :

TR SO 3R (S 2MiefRl I e, awasll [t qepm Fasiics (barren
land) Sferma 2RfEF P R#Itaa MO G2 (SERICHR *F 2| a3 Goraieie Ie
| (AR A frceifia Fusidaefer ze1 frmgsi—
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g 4.12 : frarfae sifaslEe Ba) 2% Are o= | [er weie 2T g
BC «afa | 1. Faf¥ea S Foe diate d4Eife 2. @iae € W 3. IEerT g
veul Sge 4, RFEFY GRIGER (U oga | T = 3%, G = 99, L = &2, M = A1

1. FIACHIE Tiga= Wil (Crustose lichen stage) : W= 1 sz efae aefs e
JTCHRT B G2 (IR ool FCF | ABCE#I (Rhizocar pon), FRRICIET (Lecanora),
Rl (Rinoding), @gfe FRIGH wigcata fifen aeife afege wfiacs qafeia
ST FIeIRT 2 Il Rl 7% | @3l (g g wnifre todt 37 1 47 &7 sfste
AW FAeIT-9 (Withering) 2 FC | Jo FABHeTe (Gasmiel o o7 7T 2%
pref el ffEre 2w ied 5w @siie 7| ARIACT a9 2[toa FGH Al
Ffores gt Bl afoRIFe 2@ RS WHIF @S |

2. Fferew AT Wit (Foliose lichen stage) : 2% T S ©It3 2= i
WA ST TG YTAT TN (T AT (Parmelia), SSteRe (Darmatocarpon),
snfFfermsla (Umbilicarpon) @efes SIS 906 | @@ FPIGM ARCHT €A GF0
B0 Ol I | AR T FPICGIA ARCH AT A [effe 27| 91 Sfmed (@@ G
e € AFel IR ARCO HAT AT T G BNCA @ N gfermell el 3 |

arE vz forTe SifeTe ARt e spfHenws 2w fifere g Al o oy giesm
GFh ~Ares ST (ol F(H | GTIA Sitd SRPPRE SifFafes 23| @t g 47
Af ST -7 PfS MT S|
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3. 3 Wit (Moss stage) : et st a1l FaR ditw gfo 29w 7 Jfesm Area
W AT (Polytrichum) 535#1 (Tortula), A= (Grimmia) arefs <1 afstaiE
IPTCR F 9ITT €TS | 3 2eifs Mg Siwd 16e I 7l iz ATl (AF Fferes
R Aiforlifore T | -9 JE A AT it Jormz [ ¢ Ruifers o
ore =Nl To@emiel el I | AT T AT BT W@ @ N F 20O ATH | @
TS0 PRI TR SoR Sfems PRICH SqF 2 €00 |

4. g Wit (Herbaceous stage) : S0/ I A A 27 7 Afge =
e Jg  Afve omitdd Afiwe 3w coite 2itE | I EIRItT g e Sferi Sl
U A A ) S e T S O e S R 7 T o S ) (2
IETOCET (root system) &SI AAFET A T 200 AT | 7757 AARCefd et g
Sfera o orzieet wifoa BSwm-ag s 3 e 1 @2 i ggeelef Rge S sie
IR (Poa), niibel (Aristida), P53 (Festuca), wfereical (Solidago) #efe
TN | @3 THIF ARSI IPTRI TGO SfetEd SIeFe 20 S0 |

5. 9= WAt (Shrub) : SWGIF AT Star @ sifaste i o @ sl A
G (ACF ARD eTor Sferm wel [ =@l (propagules) @2 el #IfFca=
(AT SISFANS 2 G I AN 9I0T COITeT | @2 Wi Sraricaiay Sfew 281 991 (Rhus),
FIZGA (Phytocarpus) 2efs | @1 e Trel Sfewtva wiames (overshadow)
(0 | ARSI GTF PRICE T i S T 27 @R A 6 I IO AN
50T \€Ts TR (TAICT 5I A1 (climax forest) i@ CITe |

6. 5w q=<get (Climax forest) : @2 »[fita awncs fFg Siwle o7 (xerophytic
trees) I ST GTH | b FeA®T SNl FEee (weathering) @R wified ZEw
AEEF A TORST 2 8 WA JOHT PRICE Segel ARCI T0dl I | AT
(TETRIRS Gror Bfew oMy =S baw Iwigs (odl I |

4.9 QM (Summary)

I AR Re0 ¢ fy-a3 3 [ g acace | @ e Sfen sreme @
OfF Y27 @Dy Mred v [amd el Ttz | g4 @R Ties S e
Tfew sremy @ Shy Bheds, SPTPTgel @ RIS (@ [{eag Srardcian |
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IL.

III.

IV.

VL

Sfgn sremitas Ry SIw @@ 71—8few ikerod, Sfen s, Sfen e @
TR SPRCON IR (12 @ Y4 BT AFE IPPRIT AHCH GG I 2CCR |
fifen Reeeim mel My-aa k@wigfer s Srae T4 20z | SId7 SR/GReR
Tomiaefe 2ife ¢ o fNaIcd 5 @ S @Dy IFcifbran SopRivE [ese
T TR | G2 AL A ZCACR o-97 eFRren |

BCFIE S AP 2ASIF TR IR G2 T#CE A I ZCACR | AT SIFreTa
AT (ST TECZ |

Tfen sremites aifesmrel ¢ sifizsce f[ifen aw faw @2 @ Seama 2aEE |
9t wio 4 gicas Sfen sifssrrel—ifas sfesrrel ¢ T Ko s
@ (RS (A |

@il Whittaker (1956) (GTaAIR (25 RIS #1947 (31 Bfr aiwrifoq o #{fade o=
FEN OIF (e G2 7eT ZCACR | R i@ A AR 9= SmicTa
5J6191e @ 2AfFIe9NS 2ARTISTTT 7= 0T STEH 1 ZCACR | 97 T 2T SoAmie,
geife axbel, aeife Swel, Ty, R 2w 2N ol a7 |

VI €53 AL SCeDe S0 S ien AT Ce s vl @9 3 vl f[Feita 2ie o3 o Mo

e 2R |

= IS

VIIL 2=, (5Tiel, Feitelns, sigateiive, Freie, sRreie) Sien »RITseg 3 3e AFare

IX.

O TG (RET L |
O3 AN G G [feq Fialet FremieEs 3¢ e zte | Remei 2z e
fecaifaa e sweorfaefer stawT Tt 2@z |

4.10 2MiI]&t (Questions)

|. 38 f&pat ari Tee

1. (TR SRIEF GFifEs G geiferli®ee avta ae—

(@) AT (b) Gt (c) whrefo (d) Trgog
2. Rfer Ihw Sfegn sremir (il T 91 (@It —
(a) SR WS (b) =ifas Ty

(0) @ I «Iifss 236 ATfer ToAPfs (d) 2w canfex TPge!
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NSOU ¢ 5CC-BT-02

. (P Sfen Rty (N G aenfed Sien A4, (S SITed G GG SfEFe

R TSEEREITSIE (@ A OIid A0 —
(@) @Ry s (b) 26 @S
(€) THeoffes Zenife (d) o1z @elfs

. 72 AWSET AP o7 F41 I @o—

(@) 5 (b) Tr=FIRCEI () G (d) fECeR

. BCIOE SR odelfe @biaa aFfo—

(@ @ @ 9T TEMER awifen apy

(b) Tex =M 23ce T for ewifen Sfema gy
(c) “RBiRTe 9 aAwifs @ha

(d) >Roizte @ awifs @b

. SRPPRIN TS (R —

(8) (I IPTRIAT TB5fo AT Fu IPPRIT (@A AT oA R
@ GROTRMIEE N0y AN Al @l

(b) @I (e FulFfod G PP F6
(€) @A RAEF SGNIF TR FAGRCS (&=
(d) AT AMeE 47 (=I5

. e, BT @R SINIER RN SO (FE e FEET WK G0

ARG IO IFIET Fuod Cfen T=WMR (4l (9lts] IeT 2—
(@ e (b) FEeNCIEE (c) TEE (d) e

. AifSy 29 7= T4 IT—

(a) 736 AWeFT (TR (b) 526 ©fen sremim [RAFe AitE
(c) 72 AIForET AT SGCA (d) w3 Sfen sremis FIfE g0

. el 2209R-93 o (@9 ST IR AFe SRS 05—

(a) O™ (ORE (C) IPTRI (d) PR
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

@ G D 3R T T (@Fie AR SAmIcas AcoeF fp-aa
T (@bg RS S zm—

(@) IR (b) CalleTs FIE (C) WTIPR (d) e
AT (AT SGe IO (R —

(a) (o S5t S (b) SRS TR g

(C) TIF TS SIge (d) T Y W

I Tfegr sTemi (@RI wi—

(@) Sfen 2y (b) ©few swww (¢) ©fww wwagw  (d) Sfew s
@ S it Sfen M ARasaReeiE @ 2m—

(a) Sfew @haw  (b) Tfew o[ (c) Sfew forfie (d) Sfew =i

fcaeie afEs w @ = g 27 o 2 —

CRRGEIE (b) == Jfew  (c) wEIe (d) Sfew =
Tfen RFTeE TR PR Sfen rem FEkiie agfor—

(a) AR e AT ARrel {2 (b) #fe=sae
(0) > egfen (d) ~REeE el TR
(SCAART 24T Pfe RiTHI G 26—

(8) et (b) FBIHPT FB

(c) 1 =S Efen (d) I=CERE

Sfen oRfiTacg wiet 77 (P 2

(@) vfareaw (b) ™ (c) efsfe (d) ~R&I_Tel

Tfgn o/ 74w difers aeRke okl fTufge =1 o aE—
(a) SUETES s (b) SICHITEF s
(c) oMol sifzew (d) 2N oRfEw

@I R Bfer siffaew Sfgr e @ Sl W o FE—
(a) PrfeHerel (b) =wTe sfssErel

(c) IS STl (d) == FrfsHETe!
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20. owred evF Rfen SgaR 7|l *g 29l *RiTss Ie—
(@ s (b) GRS (c) et (d) cscamfa
21. FGTARE ¥ ol 25—

(@) = il (b) == W=
(0) 2fds &SP i (d) Tl il

22, e oIF PR e Wil ze
(8) =TRree wel (b) FRCBI2ITT el
(C) 1 Wil (d) v <Tige

1. 7Fre emiget s

1. FECHEDT Al e |

2. Bfen alow &2

3. @EbF @R @b PPN Fe0e T @RI?

4. F[IC-9T A<l e |

5. 3IO-97 120 @Dy Trard 9 |

6. 2If¥y el e [ @RR?

7. (@9 @36 [R@ldE o Sl [Wp-g e o1y |

8. zAmeleey fay f&e

9. iy @viiFel Terce & (@RIR?

10. (SWF B[INOM GRS BCHIoI 2

11. AL IPPRACER AR G @HRE Sge] oo & @R?

12. AYEF AT RN g F@I0e & (@R ?

13. Tfew oRfives qece 5 @RIT?

14. 2NAfiF @R (T oS p3ha Al forgw |

15. STOTEWE G2 SHTACS P AFEHE 00 [ @RI ?

16. izefiz ewfenyen aFfe & gaitaa 27|

17. iz Sfew emy 52
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18.
19.
20.
21.
22.

O W @Ry [

WY @R (EaeiEg 736 A e
RGO @R CeReTe 12 A frga |
FRCACIE G CTEe 97 H<es] 614 |

w2fo TuizaerTe %@ T wirg walo Ay fery |

1. aogs oM s

© © N o g M wDdhPRF

L =
~ o NP o

15.

Sfen sremicad (ARG Al forge |

Sfen TemitEs S (aeferm @RS forge |

Rriehey g, e iy 3k SIgge g F@re & @RiE?
Ty @isl, Ay “RE g3z [y sEeires @re [ @RI
fifen asiw Ay afsiea e forga |

fifen a3 aAfey sge @R oIt Q@D SIteTbal G |
AT 2o e [ (@RI O FLCHCA S 3 |
-9 @RGpaffer forge |

Sfen TemiEd R R aifosmrel ¥ ACHC 714 |
Sfen sremicaa e Ko aifesrel sy A)eewcel forga |

. Sfn ofscm f[ifen wiafem @Sy skecel forge

Sfen s [feq asiren F)EFCel SNCEnl - |
FREHCo QBGIART 3efell v |

FRCFCA (SCACART Iefeql ey |

Trizaemiz FEoE Aeifed oy BT |

93

411 Teawen (Answers)

| SEpEE Sed

BRI
RA

12

Teq
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EA[RAESE

MR 13 14 15 16 17 18 19 20 21 22
Teq b a C b d a c b d d
1. e 2rea Sed -

AT AR 1 2 3 4 5 6 7 8

SrejhRy ML | 4.2 4.2.2 4.3.1 4.4 44.1 4.4.3 432 4321

ATAT AT - 9 10 11 12

SR Y |4.3.25 | 441 431 431

AT AL 13 14 15 16 17
SR AL 46 4.7.1-2 4734 4.6.(b) 4.6 (b)
AR LA 18 19 20 21 22
SR RN 46 48 48 477 481
111, soNgs ase e -

amE Rt | 1 2 3 4 5 6 7 8

SiejhRr M | 4.2.1 422 |4321)|143.24-6|4327 | 442 4.4 441

ATAT AT - 9 10 11 12 13 14 15

Sy CT=n FHRAN 4.6 4.6 4.6 4.7 481 4.8.2 4.5
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OFF-5 : IAFPIZANC ST 7T : A, T, SNCEAF @R
Sieal; AN 2eE ©§ (Ecological Factors :

Soil, Water, Light and Temperature; Concept of
limiting Factors.)

Ao (Structure)

5.0 TT@* (Objectives)
51 @%<&Es (Introduction)
52 % (Soil)
521 wifta e (Soil-origin)
5.2.2 Wifba wedw (Solil formation)
5.2.2.1 Woa &g @a teemd (Soil biota and organic substances)
5.2.2.2 Jas &fFm (Formation process)
523 W®a Tew= (Soil composition)
52.3.1 < T2 (Mineral composition)
5.2.32 t&a #md (Organic matters)
5.2.3.3 Yfes @a9 (Soil solution)
5234 et A (Soil air)
5235 yfes @@ (Soil moisture)
52.4 gfba (Soil profile)
53 @@ (Water)
53.1 A Tt [few vt (Qates of water in the environment)
53.1.1 < WAt (Solid state)
5312 od« Wi (Liquid state)
5.3.1.3 oAl Wit (Vapour state)
532 Tad 9yt (Precipitation)

95



96 NSOU «5CC-BT-02
54 =t (Light)
541 WAt &F99 (Variation of light)
5.4.2 witaitea fafen waet il (Different wave lengths of light)
55 7@l (Temperature)

5.6

551 9@ &Fq9 (Variation of temperature)

552 Sfema Reita Si#mia @eia (Role of temperaturein plant distribution)
553 w9 Tafew™ (Thermal stratitidication)

g ereies ©g (Concept of Limiting Factors)

57 AR (Summary)
58 emiqet (Questions)
59 Teawlel (Answers)

5.0 STw*] (Objectives)

a3 g7 A1y FF ol fnfefie [Ewefer et s giFel Tofy FAce ART |

o7 Seolfe, FAEcaa Faredw, TRag afFa R (ST AeiF9fe |

Wote (9 omMitdT BT W AFIACeR |

Oibtas K@ @ AFECT |

RS Fjroa +ifee ITeE 2w |
wiFRgfer e Tofw Sitenas del |

Tfegr ¢ AT wored Tow wemER 2deid |
SIE S [ifew St A% ¢ Sfen &fbta Shiw «r grer|
SiFgire BRR |

eI Aok TEd A ST S|

5.1 2SS (Introduction)

AT RENBCRT eo/ T BHFReT TR T S [ AT @77 @b
T GIAF 2AARE IR 0T 9t ©f WG A e e Ao | gy @B wrag
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GRS =l S “WIcdS [Reare 906 @R Tl 2fver #Wief #/fS 5raa N SRE S
R ST 92 B (A2 IS SRl ANCGITIRCET € Sl ¥ Je [ G
oot @ feTe sivief ez S | WifbT b (AR T AT AN T ez I | ATOTT
e RS G 2idiaes Sy @ =SHge [Fw = z&1 A |

Tfgn @ 2 FFER GG (R G OlPNIaE Aol SR |

Gloeed fafen Resfeam atae=n Serns Ted Fwsel Slomigl a[t fage
2| GOS8 GIIT AMERe, %, I, T @R (olaifeis RS siemial 7kt gieiks |

WA € SloEal S AH (TSI (i AEER TP agfe +14iae |

5.2 6 (Soil)
5.2.1 wif6a TesifE (Soil-origin)
sjfeda R[fen =i e 5@ T (oreamire ol ¢ [fen wike g

Mo S 10 I | 2diTe HeEtEs e a[l Witd Tesife 2w [ge Mo
Tl AP (ST 2SRF (TN i wie@l (Fluctuating temperature), SI7 JF2Z
Al AT, B!, IS (avalance), (TS wl, IHIT 2o 2oia i A
LAY TV 32T A HENT SO BT AT FE F@ AN S (mineral particles)
sifFee 2| @3 FHre Al WRERBIF (Weathering) @ ol 99 2iFfes =fea eom
GiGe | O IR A41R, A, JFoore, RS, wrarel @l {6l g Iede; o 3o
FICE T SR 2R, TEce (hydration), =% [Resae (hydrolysis), STelisr e
(carbonation) 2 FPIRfAG [T oo RaR FIredtd AR I | 9=Tl FHHH
FNBCF, A AR, R Agfeq #[egen [FFem FHee @ CO, Fofe =
ol FfeE ST Foireiae 20a e et el S (7% | Fie Rasjee wEea
Tgo e prefa Sfzeicd i Somi (parent material) oo Serfert (0F A
@ & Aw T 2T NG G JEFTT 96w T 22F SADI | Al
@PTERE T (residual soil) I | Sl SoAMICTR g =il Fi4l (oTe AF (physical
carrier) =il TR Tesife = (AT S SifFaifee 27 @3 G1ata &iea dica Jfediws
a1oe FT | 32F lfFAifze Ifed (transported soil) JCE |

JFT AP S AfFifee Jfew fon fon e amifess | @ wfear A
sifeay wifsre et (colluvial soil), siiefer at srsfewe Jfes Taxifze et (aluvial
soil), Bl <l AR el (aerolian soil) |
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Wta Tesfe woaly adl Hifts ool 33 wie@caa fs (weathering
intensity) @33 CIANFT Sfewga (vegetation) @ 2Ffs e w1 @it Toimia’ (AF
TS tofite Sfere ofit e aggell | azivle Sten SIfey, 9T Siofed (@Fid-ag
99T AR Sl 67 I A criwe Wte wirel ¢ Sfergew Reim ¢ epfos
89T geR KW B0 |

fafea to gammfas [T (biogeochemical reactions) Siaett ze1 &« | 321 fAfen
SIFTCe RIMET T AR R ARR I | &6 ST Wbre 2t I |
CIAM (AT TRIF Sge 20 AI6d e 5 AW A Ieiifte = @f@ey 3w wifts
FAPTCES W4 i edifes st fRefae smigsTz (suspended particles) fbres #fiers
27| siffacs wifts I3 e kel Tz R Rene 3w Fw o g aite A e e
(leaching) 3T | 321 IeeTghice FHYA @R O] ghite +Iifore difee smidmz
AR A |

G (topography) Rfew i (s Wb 919t (soil formation) € aCa
sgesl S azd w1 Mbw Swere (biota) T2 Sferpe, @idigs, AFHRT @3
2@l (A, AR AR WHF oot [Reo Sl aczez | Mfoa tor Ssimie @3k 545
sifasiel (nutrient content) wifieIz Sfgreet fomget |

5.2.2 Wif6a ARagw (Soil Formation)

JfeFg weio @3 sfews “=fS (dynamic process) = [few =it fon fon
#fRCACH A0H 2ACH | YT 9fow 2o FareC Tgo Wl ToAMITT (parent material)
2430 IR SERIFR [ AT @I SNl SR, BRI (topography) Zefs
7R AP Aeike 7|

S ToAMItTa @3 oS o7 0 Tesifer=ite woifes w9 (bed rock)-93 @siF |
wiift Tt Tesifera 5t e aies @ erars, Agear, o, sfeads &
#efS A7t AfRITe 2 SCER g Toifes Mewtaa eo ol 2@ e el
Megew WS (soil) o107 I | it ToAm-«7 Teoife [fen e oifn e 2t (Parent
Rock) zte #Ita | @\—sIcaeT (igneous rock), i@l M@ (sedimentary rock)
G} @S el (metamorphic rock) 2wl |

5.2.2.1 Wiba &g @3z teRomie (Soil biota and organic substances)
T[T RS R AT Gk e R *g I A A Sl snife
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T A 2T SfEE Somle e wF [ e Fieferm PileEs (@ee el %
20 FOIE TR GF Tioat apafas Amitd A 27| ARE-9a toRfes w1 wwr-aq
PRI AT 79 FC | T AT AT el 20 (o) el I 0 | FEFC T
A SAF AP Sfgn PR #F FCH GR WhF WF S I T | Sfew o1 Ao
TOIF A I (Toadd wifn e wital pefge 0| o1 G (At Afve simief
C¥i1el T TR AT | Sfgn QIR ACAFALHTT T2 (S ST GIee] Ted FideT
(organic carbon) 2T foce wikye 23| Sfen Afere orait [l ©itne fotnez ™
=g ifeq sa (IEREl, 2T 2efs) ¢ T ot Ad (&, Py, TRl
%) ARl ARFe T T A wFE ReAifere =71 awrele @, [y, WS, wey,
seisile, Tyg aefs TRl Bioa tamdw A SR Reafere tomemiel 4w fRema sz
0 ot o (rzeffere wiftre I8 7w Wfba tom smitda wfsia 3w we (g 5.2)

fog 5.2: ffen aw@ Jfest &< (Source : Smith & Smith, Ecology and Field
Bilogy; Benjamin Cummings, 2001)

g2 7 (o Amiel [few sl wel Keifie & @k o (A *E Uye = |
G2 *IfF SGRE Tl Ceafee R A7 27 | @2 e M wioe o omief [raifers
(T 2T SfHFed e SAM (TAN—FIIRIB0GS, (@A, w5, T @R W@ T
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H, O, N, C agfeq Sitem (@1esl 7Iefe o7 | 3211 AR 2 FRaala) miR 2oy e
A

t&@ smicdd @ o wifbre sy, wite s omid e (ArE a9 el
R8I (humus) JCeT | 32 3@ T2l ZSRE (Sfgn (r=ised (AF I[) G Sy (&
(T8l (@ Flefes ShtTe (Fulvic acid) ¢ SR spife (Humic acid) | &@w-aa
fAcaiew e &9 aifere vece A |

o tom smiel Sferm 4fver ofS ak SEGRfeR ST gl T 3> Wta
TEARe O] I FI QIR UG SARfeT 40T FINTS ARRY I | R FTeA0 Tl
“oift Tommefera (parent materials) @Faredcs (aggregation) AR FF TRl WHCH
TYZE (porous) A R Tt (ewreld (infiltration) F2ITel S |

5.2.2.2 W¥ig &fF (Formation process)

WS RFAT @ sAfadaie @R [asaier #mief (entity) I 2N (system) |
QT SIS N AT ALCAEG TCo G3% (FTRI (ATF Il oAiwie A0 sropifae
2| @3 B T T SNt TAMITET (parent material) #Ifsads 906 @k Moa
51571 (soil formation) s = | @It NS NS Swa (soil profile) e ==

@r%a 254 (Boul et at. 1997) Reaifawa sice Wbw stow 21 (formation) seTe
BRI Y4 AT T Tl 2T—

1. FCAE (Addition) : fifew (o @k site@smie g =ifn Somicas el I
=71 32 Wg T Sk (soil body) Rfew wrx [Kfew waw 961 32 fmsfermm
(illuviation) i< S siwiel A7 Tt 293, FHARFE (IFIFACEN FKCAG @19l G0
Tl 2eq), TifTiEree (S, BN, FEARPEN 93 eEEN-aT @RI,
ARTCRS @R ABIRCAT o[ dgfe ol 2€q) SpErEReH (Nba Repre e
NSRS Bk I 2e) dofor NG F=E &3 |

2. wepERet (Loss) : «rmeg Wiba ae <fver Soimi «jfow =¥a (surface erosion)
BIl A Q0 Q@R W (leaching) | 321 @eifeta=a (luviation) Sigfie Jfedeaefer (A0
I smief SR, THEtiRrmw (I TR [E g St o A i
W (ACF FEAPEN I @R ), omlmizree (@ ww@w w@d vy @
(AT (@R e Aefon N T 2|
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3. @@= (Transportation) : Nox w1 Sotmi Torg el ke wifesca wifbw
A @ R (ATF ) R 71T 2371 37 (@1Pres (lessivage) widfie aifzss afsa
Nfba 4fver smidf A-27iECEI (A B-2ARCGI At F0F, AeenzeHs (SiEfife,
TIZ, O3 A1 Tea omief aETRfa oiffaze afFae svpifas 27 @3 @3 w0 b A<l
W Piferem Ty I A7), [Gifitam (Wb (e Plewm apee i<z 90)
Ao TG A~ =T |

4. 39 (Transformation) : 67 A1 e @32 Te@ -midf Foi@le 2™
o7 A sl Toa T w0 (rearrangement) | @ T WG SIS G
‘7l (soil ped) 7T =W | T2 el (WeAWRCE (AT A-zAETEE-9Q = (o7 sl
Tl 20 MG A PR IS LIFe IR WO |

52.3 Wia Teiw= (Soil Composition)

5.2.3.1 ¥4fN& S#AW= (Mineral composition)

i wRreaH-9 el 375 e Sigfon Wfie o @xa—smi (0.002mm STCE
Fex), #Ife1 (0.002 — 0.02 mm), SRRl (0.02-0.2 mm), BRI (0.2-2 mm),
T P9 (25 mm), 5 I (5mm S @\ ) [ STy ol |

wifbre [fen wipfen dfeeis siimifss Srire-93 g7 M 22w (texture) e
| @ (8) AR (sand)—FWATF 85% AT @R 15% «F I IWM @ e |
(b) et Fifet (Loamy sand)—80-85% ifeT @k 15-20% Wi @ #ifeT | (C) ([TE A
(Sandy |oam)— 50-80% <ifsT @aR 20-50% Tl @ #ifeT | (d) It [t #ifeTea=™T (Loam
or silt loam) 50% &< 5 qifeT @<z 50% € =ifeT @ Fwl | (€) T il (Clay loam)
70-80% i1 @az 20-30% i1 @) (f) Swi WG (clay soil) 70% <o = AfeT
@G3R 30% SICoRE A i |

5.2.3.2 &4 W4 (Organic matter)

Nbw (o miced Tt = S @ aifiw oz g s, o Tfer ¢ A oz
I (rRicet | 32 W T ol 27 | 9 A effe q=F 2pd st Sfenete (o SR
sirief A1 &5 (litter) o1t 2301 W67 (o siwiteld et epa sifad Jfed S @ e
SR AF | TG 27 AT (T SRHT-9F [ AR I=CIT 26 ¥F 26l
o SR Al TIF (Duff) I3 | ST SMGR @w AR SHFHmiztibT )
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%qiF 7l T 857 WF Tl 297 (o ST wkfEs [Krifere 20w o qcefa B
o el 155 B el ol 4 P B T i o [ B S B e
faRsIETeq A/l =)o Rufee 2@ CO,, e ¥t e smitd IR 27|

5.2.3.3 Jfea @3¢ (Soil solution)

gt wel Rifen e e o=@, o@1 ¢ ol smief e aifos | Sferm aceay
T (6T B TA0el TON | A T0e WKy IR, SRR, @G, «Gims
TYfrg PG, TS, 200, FERT IF SCed A9 TSI |

5.2.3.4 Jfest g (Soil air)

e Ffeil MR W03 AR @F Wfozm AR A1 TR AT | JfeFia 2w
fepia)fera oFls IT 20a1 @B TR @IS sifasiere 5 277 | afne 7T e Flosrmes
RIS TR PO TG | e AT oM ARCICT IF SAWICTT g7 |
e e TS WA G 2/l STAFFe I IR I T wrired 2/l
SCAPFIFO (@9 2|

e AR AR T 2061 Sfew 0o JCAEN @7 I RS 27 | U0 e G
@ e FRe IETIT 29 IO ST | Wbw I Oz SRR e wiel wiee T

Noa pH @7 7 w1 7w widie Wi wfsres wifes 231 32 Sfewm I aelfte |
5.2.3.5 Jfea T (Soil moisture)

JEF TR 24 T T6 o0 A gARAS | «=ele AT [ien e
Wfox Gt Tt | Wre sfve o0 stem @b o Abre e 231 NbT weew
sifastiet Mba oS, oo, &= (textue), T ST @IT—FIF ST (capillary
attraction), JkY[E W (cohesive attraction), PRI = (adhesive attrac-
tion) argfeq esx foa 7|

fom 5.1 : WW&?\WW%W%WWW
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5.2.4 gfb@ (Soil profile)

(I BT NBTF IS (20 FACE 70 (AT W06 s 2R i oo
FOfeT AT BT o5 A AR | G2 SJGhT BI9eTT G Jred 7=l Al el
sAfdceTd (soil profile) a1 R REA G GACGT oaFhe G CIIFIR Cgnpeer
w3 A Jfe zaZcE (soil horizon) 3te | 2l e zaizrels ua (ST @S wigfie
IR 3, &= (texture), 1o+, 7T, IAfewe! (porosity), TS (cohesion force),
ege 91 (adhesion force), To »mitefd «ifsme, feaifers v (stage of decompo-
sition) SER T THfRS, #Ffs ¢ Ty aefe fon for =T S|

W e T
K
Lt} ‘.q ‘rji 1.:' 'E'IJ
FLICE AL T A A
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JfeF THIF P (AF YA AT o JUrwRsfer 2 —

O— ZARTE : @b Nfoa G AR SFoan wIge | @It Tfegwn a1 Al afers
o e, (rEice Al etz B (litter) R afdte 311 @itz IO (TREMITLR 55w
¥ =W T G2 BE GRES o5 AN (T ARG WS AR AT |

@ ZARCEI G NHee F9ifre (well developed) &% 57 Si4tet @2 ST
wa SR | 371 0.5 3% — 2.5 3% okf® o7 231 T2 12 Sorwea ol 74t qw |
T —

O; A L— ZARTE : 32 AMDIECE AT TE @A 7 Iere FioE (e
A1, T T, SR 6, Qe-A15, T, S e i 780 smil—0e, g 2o
A G (it Tohifn) o =

O, AT/ H-ZAR@N : O-d3 5% 6 @3 B0 () SRe=g 76 <[5
2 AT PR JIFCH R, OGN ZaIF, SHFHEARIEHTA (IR e IS i
QI SRS #Afbe (o SReE ((BfhoPT) ol [ | 32E Duff ZAiRcEiee I6 21|

@3 WEF Aea sk wrlef [aifere At site Aent wfSEeeiE (amorphous) TEE
sl A1 AN Tl 7W| Ol @3 wAE fRoum zdiEtee A H zdiRcEe |

® A-ZARTEM (A-horizon) : 37 e e FABIRCS @otad W Al 7Y e
wq (Top soil) | @It 2pF SifFite (oaemidl A | 37 9lF A0 2| @3 BT GFUCE
N TR T T, (O Wil e e smiel, i whe omiel, Sl S g
(clay particles) oigfs famydl B-z3iEreits wsmiiiwe 2 (duviation) I X AW
(leaching) | ©2 22T WEIfCrEHN TS Ie1 2 | U2 WAH ORI oA SowH Ol 1
QTN AT —

A, BT @ 32 A-ZFREIH-GF TR ORI T (@ W7 A SAWICS
Aol AT ¢ RTAes weEnd Siferg® 2 (incorporation) | €8 BT I SiG
BT

A, At E TF : WO @3 B (AF 6T Al A A ool
(eluviation) 9C5 | €3 B (AT Re, g 2feer smief (@@ —Fe, Al-93 S=Iizw
T2, S-GF ({19 @R I go GO @ikl Sieple 23 | G it g wiamiR
(granular), ¢2C6a T (plate like) At wellw IS (crumb like) 510w (7l |
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Az TR : 32 A, @R TR B ZAR0EN GF TGE] G ST @ S

(transition zone) |

e B-zaZra« (B-Horizon) : 33 <«4ffw Jfeds A-zdistad o= wa 23
ferefor=a w0 (illuviation layer) 3 FRCAGH BT A -Z3RCEH (AT (&7 ¢ e
A 40T G0 @2 VF 90T Sl T | QA BifeTces, Fml, s, sy Gt @3
fREIM A, 3l E SRIECEA (A0F 901 G2 BF & & | G2 W g fRew-«a i, 1=
A FF-9F VT AT T 2| @3 ZARCE S oAt Sorwra et 71 AT (@

B,—33 A-23f3CE Akerel Fif% Sge (transition zone) | €3 B9 SfiFed *[F
QR 9l AT T | A-ZAIRCE (ATF Y0T W (leached out) ZSwT ==t @3
2JBCE P |

B,—2 B(F @9F BT (AF 40T 0N Fe, Al, Mn-aF w1t et ol @3 (o
swief Tl 7T

Bs—33 CZARCEI-9d Toifafere Fif@ s145eT (transition zone) | 42 BT SIAF
AT T (MACS AN AR | G2 2T BRI Soig (AT g0 =l
(leachets) 4fv sWitdT =B AN |

(I (I ST Nbre-B ZaEree @7 Sies 36 Fofde &7 afere cew (slowly
permeable) BT (2l AR | AU G0 @@= (claypan) @3 S1#i=fG wifersine (fragipan) |
@A 2R SR I A | G2 BT *FCA SR O *[F @=L (08T SRR 43
wo =T | FfEeE-a w93 e omitdd sifase w5y Afer @3k ey Afew o
P @ | I SR @2 W YT ¥T TG (ST SR O BIUR (S AN
G o 2[R @R YER JRre @3 BT 1ait Al T |

® C-ZARTE (C-Horizon) : @ A3 Sl Wi6’e (sub soil) I&1 27| @3 BT
AT 77 IR QAT aApF AfFse we afve smiel @alifee (regolith) o =301 @2
W LS (O AFfoq 4R @4t R (afiss Reaieeiol 432 I | €3 B AN FAred
ol a1 g Wt ow [ v @2 w9 aeifie =@ Al

® D-z3’TE (D or R-Horizon) : 27 yfedl Hrax s[plRre Fitba =i <eires
(parent rock) 31 ©f ®eTwH (bed rock) | @2 W (I AT (ST AR (72l
I | @ ST FBRCS 577 o8 @ TF (AR 1
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5.3 Tl (Water)

5.3.1 2ftae T fafem v (States of water in the environment)

AR &1 Ao foqs IR (three states) SRR (| I, OF6T @ STAT
(|

5.3.1.1 Ffd% Wit (Solid state)

G SO Wil 251 I7% (ice) | Tel 0°C-@ fawiftre 20w (freezes) TaCw Ioi@dte
2| G2 W GO ST TEE Q0T AET 22 TIg GE SO I AR TCA 32
e ST T T GRR GO ORI Wl Al 2| 2R XTe [ (Y ST I,
(hail), Ta1T (snow) 2iefs e o Wil |

53.1.2 wd« Wi (Liquid state)

37 TElw Wil | g [{ifew SRed 0°C wieei Sifieed eieiwian el
SIS @ W (rdl | TF AT T OISANIAITOS TEl wFe Wi (rdl [ |
T, 20, 2T, T Afc e WIF TCEE SR | GRONE GO TEwd R Wi
R 2T TETS] IRPRICA 6 6 TN MH STARRET Tl S 4 |
ITa were Gie oFe SRIF gl Seimie AR fed T ade T | eI
AR 7l AAge B T OHE GErell qo S0 SR SRR QRS A |
Tuizge—FAM € (9 |

TBre sifow B e GFib Il 21w 267 (runoff water) S+l SeTEica (o=l |
gl oIl AT 2@ I ARCI W a1 A =g AGTe et 7, 22F
Jfel Tl el 2W—22 B el [ew|

(fen o1 @11 el o)
o 5.4: f[fen o Jfea o=
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1. wfese &t (Gravitational water) : Sifescae Sita (ot Mo Wy ey @2
Gl feee e e[ifee 20 Wfbw sfelta & 7 el B A 9hpe Sersia
(ground water) (IC*l | €3 TETHCT oifTeaS & (Gfe (Water table) e |

2. (3 T (Capillary water) : Wif6a evitag wa9)fera 4feier it 7rag Sr@=afe
ST A0 A (R RIF9Ce (capillary space) SER Siesl SISeRs 92
el SRR AE | aFere: Jfed Feleffem oot (surface tension) @3k
TEellfer 2Neifss S (cohesive attraction) Tt Wt @2 we «ta
QTS AT |

3. AR A TR G (Hygroscopic water) : & @R (&1 2miteld Feitayfer
sjfox el =g (surface tension) TG SIY AYNGH (AT Sl A2 (<H1Fel
F(A| G2 T G FAATD T AYNGAR HICo ST FHeit S S | 33
HKIRe SRR BeTse &% 1 1 Sfgn @il (<IifS 20 AR 1 | G2 el Swialiel
T | GEY Tl 0 | 32 MeliiE SeaRre Aeeeeld Saifte 2re A |

4. =™ Tl (Combined water) : SoIHY et RITle 5% #ifFstiel o1 sisfaifam,
Tz, Piferea Tonfu oY smIze oot e S o <l | 3218 SR & |
371 Bfen |l <ifie 2o A i

5.3.1.3 oo Wt (Vapour state) :

Tt faca wifbs waefercs et FPTEs Siesat o 7%l I9IFeet SReRE
T3 NS B A0 | IeIeR T AR T 2322 Wb Siwet (humidity) 2w 30 |
S ISR T A9 SR Siwel @R SIS Siwelid (humidity and relative
humidity) &= %St |

5.3.2 TaR JYsTHAY (Precipitation)

TETRT G S T GO ST | 77, 6N, e, [, 579, 29, T,
N @ ozl defe (AT Tet AATTS 20T AT G0« | 207 TRANEN 20T (W TArge
2| 32 AT Mee ¢ O T AT AR p SRy W) @3 SKerwe [l
APIIT (TTA—

1. 3 (Rain) : 32 SeR oI WK F@ Fu wiFred (0.5 WRL 3 o7 & M)
e GFIGIT (water drops) IS AR IS (@0 T TKFEY 7| 3™
R Afers AgRee: geike g7 |
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2. T Rt 2=t 3 (Drizzle) : o™ ©=et weiiz 57 o7 (0.5 Sifefsbe siesi
Fred) el (water droplets) 37 IRy R 20 ood Skefre =30
37 IR sifore Rgol deifs =7

@ 5.5: Te fJfen e wysrwald

3. @RS (Sleet) : IFTa 6! TITS 2 FU FU AT o2 | LR (AP
I wfeiea (261 (ice pellets) RO oo wxsfwe =7

4. Ig e MRS (Hail) : @5 @5 e Iaced G (5 fifefite
I JEQ) W@ SEm ©itT ORI wel e g Rger tce
SR 2T |

5. waRere (Snow fall) : wfs ¥ 6-J3 ST W (6-pointed star like)
FHFPIT I Tl (crystals of solid water particles) cofet =g SiwIC
RIASACEHE Tl

6. A (Fog) : 5 5 PN eredl Nibre Siefrd 9l 2 Ao (o
QO | 3212 FAM T T ASIER Il 2 #AIF | AT Sl7sial I
TR AN B2 T A0 FoATRfTS 207 THYA aifze 27 | [l AR il
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Tl @92 TiEF el Sirer 33 Wifta IRl o ST « 9 e Wit
¢ Tfgn e g @ i |

T AT T SEerEel N T A e sifiEid I w1 22 T Sfew
K i e ) | G I s R Tl

54 STEAF (Light)

54.1 JCaATF @539 (Variation of light)

R 7w ifes TRt Sel, FrfewE, ®iftw tafbtag (spatial diversity)
el for for =@ A
T R AR FFERe Samiaefl Sivfos SiEs IR 897 2o @R
e
® IRIGET AT TAMPTZ FAA—BGIE € S 7/fow STAHT
FUOT AT I oA (e ¢ Rvglie w0 |
® IO SRl FIPTE (suspended particles) (@H—CERI, gfermell, Tt
AGTS | TR PP TIho© I, 2T, Fo F8 SPINE (*[A0E, T FAPPTR
ST G0 AT SRHT €27 Qe U e (screening effect) |
® TR ool I A AL SR 2IfW FCI =N |
o RE SAREr Tfew Frow [fen wRiwwa (vertical stratification) @ ATATH
SICAT al fomed 2@ A |
® TIRITTT (topography) SIfey4, TiFl agls SIART IHF SRel € AT
(duration) fadige <=
TR e AR 0Ll *Ifgx 24 T | 32 &l ¢ ReETghirs Ofen @
AN GdRe @ KR fFdiae F0F | AT AT I S [FAFeA?] G A9
e (seasonal variation) 2ei® |

5.4.2 Stetee fdfew wae e (Different wave lengths of light)

SR FET0e IRIFFCER I A o] weersE (400-740 nm) AR | S5
TIA 3 AR AR [{fiFae (photosynthetically active radiation) 3 PAR
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JCE| 740 nm SICHEF 26T O1% (MCHF SCAIF (740-5000 nm) SRCAIRS SIS
(infrared light) @32 5000-10,000 nm ©ifs SRS It (Far infrared light) JCe |
VI ST SO FTed SReiidE SIteNs (100400 nm) SifetIga IR
(ultraviolet ray) It #ifdfb® | @31 S1Cxy 315400 nm UV-A, 280-315 nm UV-B @3¢
100-280 nm UV-C fZoita S|

g R et
W P EF R

!-_ | R ! _!
- N P T
gy .__..-i_.F
1]

|
f L wopB e

| wifetasat I |eie] SRGEIRS WCAIR Tfs SRS SeETs
| . .

- PRSI E— e I — — I —

jLEE 20 K] 1. ERLLE 10,000 100,000

seitnd, (nm)
5@ 5.6 iteNTea e wawitnsy @@k PAR (Source : Halverson & Smitk 1979 : 6)

SRR SfEIe UV-SICAIS M1 SI@a SIite! (stratosphere) o<iifae =37 | gty
Twe (AF (I AT s 9 Srwikeaid wifostiany (latitudinal gradient) UV-B-@3
STl TACO ACF | IR 24fS 1000 (Ko el I At UV-B @3 =ifstiel 14-18%
2T IR A

S| (M) ZITIe SIS, AP € SSLLT AATHS SN [fome! (el T |

AR sjroa e @ wifawieiare SR (latitudinal and logitudinal position)
ST Oiel, (e @ AT e [feTem smrow 30 |

GZTle 67 I, ARC-2: K Ted Toif=ifs @ Two! (T SIFET ACAFT Mo
TR S e TR |

AT @I IT A (@[T AFAGH 211 (<NifTS 27 ©fF @y SCorwl T
RIS AT TG SCAFFO T 2 G AT Oiel (41 2| (et e
SR SRel Tl e ool 4% 9 27|

@I AR Al 2R o7 ey Twely [fer Iared I IR0 GrAtT SHoR e
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ST Oiel ¢ RIFFE (duration) foF for 21 (@ I S I 7l
STENCET SIfEIee] (<Nife 2677 21 I S Sfgnefer @ 90-95% 1 SIo
AR (AT A | S 2l SR #IfRie T8 Japojfer Towl, =4l e R
(crown), AKCIG 2Ffs, I, JCFT SFT BT @27 FTeq 76| Bl wivfew
SIS T OReR AR AC I €oF AT | TR e G el
(understoried shrubs) 7@ SteT= (diffused or subdued illumination) C2ICT ACF | L
(herbs) ¢ gfis= Fiwge Tferrl (plants with underground rhizomes) =l SIS
G |

SIS SISIF G917 SR BEF sfoliold R ghiel itz | @ (@ 231
AT @30 WS Sgsteiz Sfer Trite (il T1T | @it ST sreitrely fifen eiwifes
@ oFfor Tfgn T | SeE TAfed (AF ST @i oel elfewfere o fRed
T | TREDRHAT SR ST Sotad BT (+IT 27| a1 SR &A= s
BRI (turbidity) Sal, @Ryemitea #ifasiel (solute content), SR 9ifS, SET ST
G I Tl eoi fa S| el I A Tel 2R St Siel 29
AT | ©2 T ST ST (exposed) Sfew o wel fuftee Sfer@l g St
(weaker light) =13

ARErS R, FRICHT T R AR S@ifed GO Tiel SENFT Ol
3 77| AT R SgeE Meaa SNtenss 12 9661 40T R 2| G SFTe ARICE
i 12 =61 es (@ 7T |

5.5 Si#isf@ (Temperature)

AT Sl 21T IR SITArT B 2o el | 9jf2S) 7jto7 (i @3 S
wivfes el @ 7/ AR Tw e I o m—3onas [fen swr Al Ay,
G Tie, SIFfs, GIed el (cloud cover), fatas T RoeE, A 2@ ifs,
oIS AR @ AR WoAfFs wvel Aefe | iz gored WM ¢ WE R
O AR (Rl TR

55.1 Si7i@aEa &Fq9 (Variation of temperature)

APare SleIaT @R (fluctuation) S7dF (Fielle (FIANS GIHIT (extreme
point) CsMgCe (7Rl T SR (FIANS (FleNe SI2NIGI SI ¥ Ay (7l 7 | Ted
Tt (North Dacota) *esiete i ARFIA Siosat AT —43°C @3k 49°C 217®
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(A= | #if*ow SifEmIce 321 TR —37°C @R 44°C | SiedrEe ifesie 8 ANE
fafacd eiom@iw @F2¢ (spatid and temporal variation) (7 T TEEE FET
O, SIFCoF 2T, ARGTN T TG, M TS, WIS WeTehl, 57 ¢
A5G RN @ S oA, TeF-9F Sires 2Rt Sgta for fon siemma
R T | 3 AT TG el 00 ANl I AN @R g HARFTS 510 @i
GoEE A for fom 2w A

@I TG 2R Slsal e o @R 2 Sgte Siem 2 SR
e ¢ FMGRER Sl 27| AfeAIToy TGt SEFe S SivEa 2o S
weoEl 30°C (¥ 20 A | oK WG Siomigl Aices wieial sies 17°C @@ 6
20O AT | T S Mg SIvial A9 51308 40°C #[(% (@ 200 AT | (9ad
TCES T OO OFEE 38°C (O (AIRITe AT A TEzlie 20a ©f FEF AR
x5 10°C-9 (A0S SN0 |

7 SlomigR STres FRe e 199l | (FI ST NHF Sioral GRS
SRR @2l Sl MR SIgeT (A0S FR0eH @7F (90 03 | (12 el olsial e
SGTET FABIBCS (IR IR (1Y TG e AT AT 0T 2T | STHCRT @3 A1y SRt
TR oige], TFNGH, AfoNtery Awel IR Sleisiiza wgrel fon for Tfen emr
(vegetation) 4l AT |

GBFFASGIA (I TG AYTOCE ACATT Tl (altitude) Siomia “ifade <o |
@2 I AR TO 9T SI1 T SIoNIGl ©© ZPT AT | GRers TRl Siget (arF
. AtreeR s SERiseee dfe 1° SRl e Sieii@l —12.12°C 219 2% | ([
ARITTT @77 Twelw 2fs 100 fGiF IfTe Sivf@l 0.65°C 2T #AIT | RS 2y
Tl Gk Tpefire St Arest Y N6 (TSP (sinking) Sioi@t 2 pot SIesrs!
I 7|

agreie Mba 3, Tomiw, Tfer =iwae, Jfew srea A $-7d7 GieR QTR
(steepness of the slope), BIteT STl (exposure), ?RRexiea sifes4 (direction) 2gfs
(I S[geeTa Oloiial foEe w0 |

552 Sfema fT@ita emiaa &ei@ (Role of temperature in plant distribution)

AP GIAE2 OIvd Telfas ol 501 sT=>imitas ooy s e wi9si@l (range
of temperature) 2(E 23| Sife WF Siem@R (K7 Fae aife &g 8t o S|
SR T2 SIS SloRaR R e SLEns MR (ST6 A A F Tl
TR | @2 12 5 OPNIEEEE W SPe SleIE A (optimal temperature

D: \ Suvendu \ NSOU\NEP/ 5CC-BT-02
Unit- 5-8\ 2ndProof \ (Dt. 19.03.2025)



NSOU ¢5CC-BT-02 113

range) Gt RASRRI @32 Swpey *FRgert A1 =i [ ABIRCS ©leT 2| I76e
GIIF 2 Olo@E afe At «ifiea @t sitr 3TRASH (Eurytherms) @R (@ 5561
G (@6 TR ST Gk Qe F0F SIhE GO (Stenotherms) JCE |

B SIANIGR GRELRES ] A GIKF A 7 | Sfie 5w forwes wisiial
G 5N TN wieEl awifs Rty fon fon 2w e | Aiffifes g Sfemm
(vascular plants)-43 &e) GIR=LIE (9T 53 OFEi@l + 50°C —25 (AF 28°C-¢4F
ST SR | 5y T 2RO C*RIE 73°C @3 g 0g SIEe (Arctic) (s
0° &7 AItb G 5F T~ (| 55 5y AR TF 2waem 90°C SivRial F2re
AT | 5T OISEAT PR Sfems R Sifetaien aties 23|

ST ARG @R Tweid TS Sfewgrer oloe 2 Ffe @ Rwica st
AolR [T I | TS (a2 Si7al SRR Sfera fon for sifasea (zonation) (4l
| Rfen Asyimeites Ste wivEiaR Acel IRoers, Tiba oFfs ¢ Sfen st
fafemel 7ifFe |

e o ten [fen Swely [fen osmian Sfema e «fiwes @1 am)
HeT AmTee Sraieset Sfgnde (tropical vegetation) (ATF FWILAW THOE, 2
S (subtropical), TSHATSIF (temperate), Srorss A SHIE#IE (al pine) e Sfen
@4l AR Tt [few Sfegn «Ifes @ Sy T (@ AW @Rl T Al

------------------------ - =

RITOITEGE G G 2erifon

5@ 5.7: offon @ %< femietean fAfen Twern wiemae sireny Afen Sfer Temm
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553 9T WA (Thermal stratification)

I TS APTRICS fwfeers GIRPe Sierd ©loiN@a ot (fluctuation) 33 91
ST FCE Al | AT TEHCT GO AR G TH AT FEC w-Ared siomigl
A1 47 @ T Al

O ST A T ARG OIAIaT SR (7Rl A | APICA ISR @l=sal
T4 27°C-9 €10 I TER 9o WAfer wieiial 22°C—23°C @ eto | g o
THF TEATET OIEal 5°C T TS I AT | 5°C—22°C-a (K SI21al S
fonfs =@ wa ordl a1 1. @fifemfTE= (Epilimnion) : FR51E0 @ota 22N Tesd
@A SR Slo@l Teiel IrE AL A A 1 ST 2. Coifersiteae
(Metalimnion) : 32! faoR TeTwa Q2T ACHHIET (rdl A7 | widie sreret i e
SlPEal Ofe o S0 S| 3. gReAifesteae (Hypolimnion) : 33 ofelR watieed
AresTon ToTwd | QAT SI7Eigl 7Kg AN T IR SEF qg IAGIRCS (FR 2T |

BEERCE
o ress s rrsrririeeirs i
E i 2-
- =, 4

oI (M)

o9 5.8: M7 TET A zowa [fon Twergtr Sioma sEft Bafwwi A, Arowens
B. Swete sl

5.6 JA® @e9F og (Concept of Limiting Factors)

fifen Giaa SRdRa Acw! SAREEE T feie [T TS oiw | 32w
T (@ AT SAME A ASRF GIIF Jw, [@IF, Tog A1 wiifiy (abundance) gl
TR Oitnd Aifreial deiis a1 TNt wi%a a0a |1 32 (o, Sited 531 cote (physical)
@ (P 2Pfeq 2o 2| @ &I AT 2oRe @7 ©itdg (individually) @i
G (oo (AREGyefeT fermgeet e |

eI o g @ el-aa rerew @ (Liebig's Law of Minimum) e
7o) 9 AW @3 G S (@ Sfen (NS (population) I A ereREE
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G Aol @37 stz fada Fca =1t | f5g 221 swiEte Faifes deis (scarcest resource)
il ffae 23|

@I 2wfs @iy (population) I @ GRe e T AfeR AT
(Limiting factor) &l 2eife 237 | ATHEE @0 SoAmi (W) oS ST 7Fe TAWE
ATATAIISRT ARFTAS (2 A7TETHCT I Tl Sotmiaftg e e 27 widie 3213
aURE O eifer 3@ e Sotmi | @3 fanes Seimitas wal I 1 7E o
A9(eICa I 2T (growth rate) I« | o249 22 WK 7FS (limiting) At =1
HAFACE O (PN THAMICAR W oral face o e e Fe

Gt s Fagasiat aere offe 2o1—2Am, &, Stass, eI (space), S
s | AW @ 2efs (¥ (population) ST @6 AR T S A e
Wl AT O OR[N 25T S, TeE weitd ¥R/ AW KAl Aew (stress) wfew
PR G LR O] FE |

Sfea wrg @3 JFeelel FRgerid Ao 2&1 SItE | TSI AERPRTST @R
I S 2T | T O BRI Sl ©fen (understory plants) AT GRS
AR | O T A Sfgn (2 Sgle Sice At Al | ey Iy oy Rge wicene
Jifed Sfen (wide range of light) FEACAIRS el it | [fen Sfema
T I @ T =R RAFesim s St dfelt e Acdtes i (optimal
range of resources) T for 2T ACF | SGFel A Do I A @ W@ @
@I ToAmItaR 2reitd Sfema Rsisieal, 3 ¢ Tl *ISges s @l FCe 2T |
@I G A A AT @6 WS TG (G0 A W ST AT | @2 @i
pizte W A @ VAW ¢ e deife Gk qEITe S |

S VT Sfewma (Feg fgs Sommefe zs—=zigiees (N), = (P),
SHIFEN (K) @R A& (), 2o Sferm oy @3 Tsimiermz @ 7 Seire
AT | (13 A2 Ol &= [0S (optimal) W@l | @I wfFcaee afslT aefes
G (I G0 SHAMIT T 20eT ©f (@12 St I & afge Ssiiwie (limiting factor)
T ST |

@F Ao @ 3 TR FiET a e dore [fer awifer 7w
qierwTe! (carrying capacity) fze S|

@St FiFwE (F. F. Blackman, 1905)-@3 Sce ¢S &al @ &9 G- 39073
(resources) W@l 33 @M F (TG FoFETF SR A@fOTE DWT AeRe -7 Z0o
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oAt | Kfen Giteg SIfsfae A DI SJerrwTel FNR | 3218 FIFE-GF TS Aok
g A FAC176 9] NG wEF (The Concept of limiting factors) |

G I, Toel '@ G ARCR 8917 SRR [Rifen Sl s[eea S e
g7l el oreTeS (V. E. Shelford, 1913) $i7 wizeietel ©§ (The Law of
Tolerance)-ax TN 2 A | 227 @1 ol IR @ AREER [few Somia
IR TR (AF A NAEET A (@I G G Q-0 7% 77 | O (FeT
TEANE fVFON (A THON SIANT FHS! (i MU (range) Wk @S SR
FRBIBS AFETOICF SR FACS AT | 3202 (I NG ASRH ACATE (e @Aeiifon
Sifge seget ife (optimal range) |

ey ave biIgfen @ebtas Mo “fy o7 o9 Teflee™” ©g ¢ Al 2 |

geifs gfsfa

el

@ 5.9: CTETTHE @7 FeTleTSl O

QT X -9 ARCICR (T 7S STz T (TS A% A 2 Ffowial
(gradient) @3 Y -Sr% RS (I deiifeq segel afsi (@m 3, s, o)
It 2R | 39 (@4 tad (response graph against any limitng factor) esicas &l
TS ¥ (2 AT T @ G A (reproduction and fitness) FRGIZTS
Toig Wil (optimal state) o I |
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ifesst At wefwe &S w%a (optimal limiting factor) Jce |

3T A (@ 2SS KA (@I T SAmE-ag AeE Fe 73| SR, Ty
3l A FARRECR A THIFIeT @Iba TRea i TS RIS 209 A | [Fg wpare
@3 RIS (shifting) (FIF GICaT *IFgew Sfeare S (physiological adaptation
limit) STC0E o™ | AREeE AfRSE (@F SIET @2 TR (short-term) !
MeICF RRISTNS SreyEhae (acclimatization) CsT |

57 A (Summary)

G GFCF AP goRefer, Nifba Teolfe, «fFtae aeaw Timt s Wi e
wiKeCEFee e Rwifare onceibel w1 2ie | SIS Ferstas e s [Rfon waighos SRt
TS S0 A €A (A 7=ee Giad Al IPPRE 90T 6t oz Jfedt e
SAffoe | SRmER REAEER T @ (o) smid Sesim 27 ©f @3 Braz ffere 23 @k
AT T SRNF GRMCE /T ST | FroG! =TS Sen ATERREI Sl &
g Afs omief @2 WG (AFT MAT I | FASET wHed ¢ R Saw [
FORCFT (A —S(ANS S, S IR, SRl 9IRS, THITT do
oo wEbe 2RR| 92Ul #gcH, I TRFORA € HRIER 2NTRger
RRATACAT TR (T ShIPTC Teoly 27 ORle WE= A 0 el (odre AR
I | TR TR 2T Noa GRFa @R (erRemitdd S [wifse el 22 | s
Rotoe Al @ (e € TER AMICLT e [wifde ©itd otifbe 2wtz | S—{ei
wib@, Jhed 9l ¢ Fecy Y FRoffel e iyl =1 2R | Wibte vfse 357
Gel Fl Wre At w6 ORF @A [ele I —fesy o, (e ae, S o,
SRw G, PR Wl e 2R | GRS ARG e [fem vl @k eie
ffen aala SLerwad oEve 2R |

93 GFF T WY A (o ACEARPARCET, I, JCH ST,
PP T2 SNCENR 8 SIoNgIR (Qbtad &eld ROt Stenbe 20T | (7«
@btam M AR 7w ifse T Sel for fon =1 AREEE @ Ssimmoffe
TS T TR @917 AR KRBT I (19)feT Tl 200 | ST 47 SR
FF e [fen sawitndefer oo AR Ale [isaesfe ez
el ZCACR | SFRRTHR ol S R[ifeq sqel (reda e afE e &
I(F ORI G OIS BN 2CACE | SECTT SRS G947 SCeT WA TR Bl
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TRTsRe 91 2R | O] (KR OROCR A SI#NIaR aba ¢ GReeed Rt 2w
Tl AT AOR (0T | GoJTDF I @ I REACE Sioia (3foa oral I | SReated
PRI @ SR M @ @ba (el T Sl SACED T 2CAC | STHRAR AL
SR @ for for S sremiy (el I ©I8 SI7EIaR SISt FICe 06 | Siefal
forrcel e <o, Toist, Sfen wieael, el wrerar #(fsMiel, g-+jt9 itera <oz, Sywel,
HFSAT SIfSYCH G2 T A SR | S TEHITT (T g SIPNIaR (@ TR
el A O SCENB IR iAo, oIz, Zi2celfemiame a7 7Kel (el 20T |
FAfredF deRE MET TR T To Ree Scanal a0 20z | @3 M @
@ ewlf (P 3w e Gk iRt «3ifss fTage Semite e [Rwifte i

witehe zre @R f[ifen [ seme e @@l 2R |

5.8 @9l (Questions)

|. 38 f&mat et (MCQ) -
1 <R MRl 70 e Tge (@ dfe pof Tesife =g wiel eifeme e

fany SN\
RSPl (ol P O AeT—

(a) =ifn e otmia (b) SRfDGI e

(c) Ffear e (d) srEfeRE e
2. Wbx Teolfers ARRY T Al (&0 2

(a) Wl (b) Sferpst

(c) o AR (d) 2NTRFCeTR dmrer™

3. IREIfRe fewr w1 25—

(a) =feaE = (b) Tferis =G (¢) Srefeas wife (d) @R =
4. Wfog Afde s@e w1e-97 WY TH—

(@) T Afee [efve -mitmz Nbre ol 26

(b) fox e e oo e otem

(c) wNox wR feed Mz Twg AfFe 2ex

(d) ifox CoRemiel Tz oW sifFEifze ze
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5.

10.

11.

12.

13.

14.

15.

Wo (AF Bfgr @ T IS FACO AN ©F Te—

(a) vfesdE @ (b) T T
(C) IMFFSI SR & (d) =FT o=

@ Wce tTRemid 3 @V AF OIF ICA—

(@) =ifer=ifo (b) B Wt (c) s = (d) o™ wifo
el (ARFRER FBIECS THER FAE ACEA—

(@) Azftem  (b) B-2fdtew  (¢) O2ftes  (d) R-2ReEW
W67 e Toimi fRe 2 —

(a) R [Rifere s e Q@

(b) =P Reafee @rgs toemid

(c) Wi Raifere ST &b (o @l

(d) =)l Rzifers o swiel T2

SBECS @ e s «itE WivT @3 2Rt —

(@) A-@iztEw (b)) B-=@i3tEs  (c) C-=3EtEs (d) O-Z=iEtEE
Wb RpRre Fuey e ¢ 21—

(@) e (b) =ifer (©) Fiea (d) i

@ Wfore 50-80% Jifet @ 20-50% IWl @ ife] AT ©iF AEA—

(@) cham (b) @@ P (c) I e (d) GfEe aife
TE 2T “fos o @7 [H oFHE 2T o5 *F 26 TR ae—
(a) T (b) et (c) y= (d) Gt

G @ (T smITeT TNy IS ezt o2& S @3z T ARG
It ST/ YreId S ACF (T 2FF Tol—

(@) & & (b) OIR™ T (C) TRl e (d) Sfese o
32 ST I TEH—

(@ R R 375 (b) g (c) I (d) PeTs
YA SRIF W FHoIwE oW el ey ToR STl 2e—
(a) wAAre (b) = (c) R 3% (d) Fem 3
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16.

17.

18.

19.

20.

21.

22.

23.

S Sfewm (rate fheh TE—

(a) WMo

(b) ICAFIFS T @ 5STI el

() GIAIfeCeT wife el ~ifeg sz

(d) wre feews e ¢ TgEIH

Wit [radl Sfem (rate Ated Am—

(@ @G e 99 g

(b) SToFFs (=6 @ W ol

(c) = oifsrsiel ~ifs ApiCaRsiEs Al

(d) o IETF offea 8 GBI

@ R AT ANCARTAT GoF T AT de[d (Fe—

(a) IFNSGER RS € FMGIe (b) IO SPEE (&Rl @ el
(0) eI siferaal (d) gois ofeyd @ Bl
FRBIZCE T SR IR (P ST ACR ?

(a) SRCellRS Scets (b) PAR SIER

(c) wfetasfa af-A (d) wfetaefd af-C

SICAIST SIOIF ACH HF (73 (FI0a—

(a) Y @[T Sfed (b) e ¢ AR Fifesle

(C) “MATTT THS! @ Tie (d) =PRI @32 WTAIHITS SRFRN
@ Tfgr ofs @8 wlew@l J2re At St teT—

(@) @RPEBIRER (b) ARG () GEINRE  (d) SRRl
(Pl M (T SETECS OloNal P J—

(@) alifemieza  (b) TECelferieme (¢) Ghife™iR  (d) A=
(@I ST OloIal AR o SR Ta—

(a) A9 IfFada (b) THTHT TIeT @ Tl

(c) wibx e sRCaT W@l (d) =rFi
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24,

25.

Sl FRBIECS @ @ SigEbre—

(@) Germe (b) ARGART  (C) (GIANCED (d) TR
ferfel-a gew g ST @ Sfer o g ST st A e —
(a) 7 AR (N6 AT (b) FDRCS T ANIF ASRS

(0) «FIfes et SoRfie e (d) goosr Sfew

26. & R &N w57 @ Reaat ke —
(8) TIFTH (b) creeEre () fafRel (d) fForoo

|, FFe emiige s

1. wiw wRzReR 6o

2. EPTGAE A SRR Jfewl e

3. wfox Geete a aEnl & & faw afde?

4, I WESAME A 20T ORI 2

5. @M @ o & A Wb todl zre At

6. 2o 62

7. witw 2oAs-an g & 2

8. IFTCorM Wk Ifermigreme 2

9. W SR Wiva Rfen e e e am &g |

S S T e =
> 00 ~x w N PO

17.
18.

Jhes w1 o e

. Wifex [fen g w1 & &2

wiba fFe

se fafen sfoa wigffer & 2

Wiftw Rien e sq@Reer @ 3= |

e 5o

AT (@ (P SoAMIT (P RIS SNA0® SRR So7 Ao [
LAY

e [ifer saw o SRt St asrefe & e

sifedly [fen =g [fen ST Skom FRagi 61|
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o

19. TEiaER Rfew sfeler S SoR [Rforer FiReefer oy |

20. (9 (I CA (DI HCAT OGN AP GF 2 [ 2

21. TTRHARP] @R EHLAINT] PR A0 2

22. (I (I G CAIAIE FDBIRCS (T4 G FBIRCS T SN HECS 2 2
23. O e Al gE olTEiaire waefer 5 [

24. L wiga Fece & @R

25. iRl 97 Jeres @ forge |

1. aones e ¢
1. wfoa Tesife s Bl forge |
2. Wfoa ARoroe aif FewCA e 77 |
3. Woa Sommefer et e
4. Bz Brax AR ohtan 249 Wl @D o1 |
5. Tt [Rfen e Seroita aofal e |
6. waFe € AREER Al TAME [FOT Sienas es’ deR [W@w w2
7. ITORR @R TR [feq B S i @ ©f Feg o1y |
8. @M @I WS WP Cew@ (@ &N PR AR SO 272
9. @M v I T R[feq =it olsm@s sy i e
10. ReslFl IeTCrG-aF FamHeTel g @ba 90 g |

59 Teawlel (Answers)

|. 97 FEma e Ted

aqoag
RA 1 2 3 4 5 6 7 8 9 10
Teq a d b c d b c c d d
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NSOU e 5CC-BT-02 123
AT
RS 11 12 13 14 15

Teq b a C d a

AR

R 16 17 18 19 20 21 22 23 24 25 26
Teq d d c d a a b c a b a
1. 7FFe 20ia Ted -

AT ARA 1 2 3 4 5 6 7 8

SefeoRY MR | 5.2.1 521 [ 5221]| 522 522 (5221|5221 |5222

ATAT R - 9 10 11 12 13 14 15

e A 5231 5233 | 5235 524 [ 5311]5221 | 532

ATAT R - 16 17 18 19 20| 21 22 23 24 |25

e A ;| 541|542 (542 72 | 542(551]| 552|552 56 |56

1. soasst aAtee Ted :

AT R 1 2 3 4 5
TSR R 521 5222 523.1 5.2.4 5.3.2
ATHT R 6 7 8 9 10
e Fe| 54.1 54.2 55.1 5.5.1 5.6
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OFF—6 : IQAGH qR Sfegma afsfFai-I : #aag Sien

G2 TeE et eI, HFTEiEE gag
*NFFFErT ATSTAG (Atmosphere and plant

responses—-I : Morphological, anatomical and
physiological adaptations of Halophytes and
Xerophytes)

Ao (Structure)

6.0
6.1
6.2
6.3
6.4

6.5

6.6
6.7
6.8

T (Objectives)

2T« (Introduction)

SILAGT-AG 419 (Atmosphere-a general idea)
RTSE [fen efes Mg Sfer afefFat (Plant responses to different)
w19y St wifetarem (Adaptations of Halophytes)
6.41 wemeRAEE wferaes (Morphotogical adaptations)
6.42 =HF RIfFF wferaie (Anatomical adaptations)
6.43 =A7gem wfetarem (Physiological adaptations)
el Sfgme wferaem (Adaptations of Xerophytes)
6.5.1 wemeRlEE wferaes (Morphological adaptations)
6.5.2 IS wfetares (Anatomical adaptations)
6.5.3 =A7gem wfetarem (Physiological adaptations)
A (Summary)

et (Questions)

Teamist (Answers)

124
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6.0 TTa* (Objectives)

a3 GFHH SIS FF SNl fERe KEngf wEey A g=en tof e 2| |
® T(RRIYE X TR ST [l |

® UIRTIGER AeRFYfer Aew [fen Sfagn guifon afsf |

o T Sfuwm Rfey o wferaemae &M |

e TielE Tferia YU dRcen ¢ [Kfen sfstaiemeare afo |

6.1 2B (Introduction)

AT WIge T IPF [foq Tome [ @ 58 @r A w0 ok
SREANGH | 32T BT AL T2 2o SN, Oisisal, Ao € & | 7K (@i R
CSTCANfeRs =i, Bibg € gagfen esia fsa F0a Cramae Sisifes St Sl
SIsEE], ASIER 1S ¢ Sfeyd, AP el @R few e ARSI | ARG @2
TAMITRT GF CoR(F AOrF Al AT O deiRe FF| (@, AR Ol?Nacs
ATIRS I, TN IRT IO TFOIF PR AR FCA| (I ST
FolTeR BT @ 20E O IRF ¢ Aw wel IR FF GR HARFSIE SIo=aR et
For Re I @3 Somiagfer TiBareed @I Sy Sfen sremitg oo e
#3fs e s

Y Toigerel SigE, RfGT s, T4, W@ RS Seeid «Rges &
JFEPR (@ AT F17IY @ Wieie Tfen e st Freiiks el i ¢ @iy
wIARgeR [ @9 GeE IR T delfie =1 APRE @ e e
Gl Sfgw Al @i SR, *Rgey Sere (il AR | 97 FCeT G300
Sferrat sfa=ifa sfacae set e JF=fs e @ FNreom sifeg Tsim e
T |

SRIE, Y SEFER 5 Ol ¢ RO T 28R DR 8 A2 JreFE e
LI7el FFO! 3 RE FCeT TP 2R *F dPlox | 2 S (@ Feel Sfgn S
oI geife ¢ agfe SRR Ko arpiceRineie sfece ol qw |
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6.2 SIZNTA—ALF 49 (Atmosphere-a general idea)

G (A0 300 FFCEnfiitr Twvot #kf Siesse i AFF ST [ | e IRF
(total air) 95% SRR 0 A oo 20 AT eg | /AT 5% Y A
20 fFCfGE (AtF 300 fRFCaifilb Siwaced Woag | wigfie @t AT Iy SIS
T | AYAGACE ARSI ©eel ©lel T AR, @—

(W) lsaa
:

101

1000

—B0 40 a 40 B 120
Si7mEl (°C)

Ba 6.1: wqested [few 9 qaR ©itwa Twel, SiEial 8 e

1. e Fmes qt Frolifeaa (Troposphere) - ©99 (AF 12 Rcaifvm
Twe! SR WY @3 GrAFEIR | @ (998 IT @R (AR 2[R (el TR

2. TGIFM WSe 4 SHIGIERE (Sratosphere) - 12 FEAIRGE AtF 60
ARG 1% e @2 SHIGIFFT | QAT Y 2ieel, gret-cai [RE |
AT TFel 90°C +Rf® $ro | JHIFFT «F 10-25km 7® €@l &
(0, %9) fage | 22 e GRPenes UV IfE Fiosa deR (A T (|

3. Twie wge A (AR (Mesorphere) @ 9jf2St #jd9 @2/ 60 [FenfitE
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(ACF 100 RFCEAIRDR +1¥% 79 @3 EAFEraa | Two A @2 TG Sloa!
T (TS AT | (AT @ FF AN Siosig —2°C R I AN
Sl7Ial —80°C #F® g A | 3 $HtIT AN A1 AT@IA (Boundary) (&
(TIPS (Mesopause) I6eT | (T S<4a U2 AT Si#ii@l —109°C-9 e |

4. TshifraR 9 s FEE (Thermosphere or ionosphere) : (CAIFFTR-Ga
@97 (AT AT 500 RFCAINGR »1® g @3 ATHFEaR | 32 o) e
TS | G4 SioNig SR el SRIE go I AR | GIENFEIEs A
WEF —80°C 7@l I I (oIt AR a7 A2 ASSI AcHioie
(thermopause)-4 Si#fsial 1500°C @ ¢ | sfeael @3z spreeifes f&
(cosmic ray) @INFR SRS, RERN @R FBGEHE ST ARAGRE
(atomic form) Tl (STE (M| €3 P G2 NP SRAPFANE I |

6.3 wRENsreTd fen et Tfgn afefamt (Plant responses to

different atmospheric factors)

G A AT AR (atmosphere) 4 2ieiRF9fH 25 SN, TFel, IS
afStaal € Swel, IRTeire 2w | 3 et ereRTfer M@l € IR @ R ivtad
A @ THol, AT, TWE ¢ YN (AT 1[Y ¢ ISR, FTee Al bl 7o,
S g3R TfHarS SRR B eod fasa | e TIE SRENGs (@
ST Sfgn TemitTd SIFhs, oFfe ¢ ow gl w1 oz RS e f[{fen e
o for sifata e *%-Tg =g, ww -, 7-Ared, Sg-Aree qfsarery, Sifs Tree
gefe oigee fon for Sfegr sremr ol AR

AR Al e Aers 2fot Sfer awfer saw s=fame (maximum
tolerance), €k AAET@ (optimum level) for fox zw| R[fey Tfen awifen wm
i@l (propagules) &, Y, 2T 2Aefs AZCFT AT AAFSIT NPT BT
AT |

GBOR (P Rt [fen Sfor auifer Rgrere Sqec 3| AREeR [l
ASRCHT ACATH SIgFe1 (favourable) @il Tz G2 SIgea PR 43R IR F909
T | PRE @ IHR@IT T ©id e g g gwlfe aeas &g &
Tferifers 27|
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GBS (7Rl AT (F Bfen RIS S 2l (@i Sgrera AR 2IfFca=a et
SIS O Al o | SRE (@ig auife #iw fw wfte wferaiemste e
(adaptive variation) WCI SRFEA @SS AGT T IF FCT Slew T2WMT @
NG W&y R ©IEy (stable equilibrium) 91T €TH | €3O Botad for fon
SGTE CTAIMPIT ARG (RS 753 (characteristic) Sfen semi aitw 9to | wgfie §oto
S I50 GeRRE dOR [Re e |

6.4 Y SBMA SSCAGH (Adaptations of Halophytes)

@ A7 Sfegn Sefifes TReBAc AT Wbt Gk el FA0e AT ©Oiwd e=_elg
Tfew At Rt et @3 Wbre T% weNrgd SRS T 2pd oAfsicd Aiiers
SEeSfenRe AR Sfgn ©f 7 FHCe 2T 91| O 3@ ARgen F Abe
(physiologicaly dry soil) IC11 T#G €2 ARCIC GRAMRCT G e (PRI
(cell sap) SifS=e Biot (osmotic pressure) FSIRE (NCAFIREME (AF (@ I
@ 2| R ST (MEA] (AF XY I TSI *FO NG 7Tew o 2w (salt
lake) *® 2o ©IFE Tate ol T |

TR Sfew gaiTe NETFRING T IR, P70 IR JF GO Sen | FRIT IR
(saline habitat) Rfes =T Sfencal@ (@ —3igceIcrical, (Rhizophoraceae),
B3 (Chenopodiaceae), SRTSICIA (Aizoaceae), FRCET (Combretaceae),
wifSMHfc3 (Avicenniaceae), FTCa3t (Lythraceae), STRRSICAST (A canthaceae), @it
(Arecaceae), (SIS (Poaceag) Ziofed @® [RWIF (74l |

6.4.1 SePRRINTe Sfetaes (M orphological adaptations)

® TN SfEna ereg 37 T AFTeT | 2kie el Sferd o1 v Mios
ST SIERRT T SR 6T BRME KB a1e TF 3R A GF WS ool
A% =7 Sfce M @id I3 | @=iete (591 & (stilt root), 35 AT (root
buttresses) Sfetra (2reT A (&4 I |
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5@ 6.2 (a), (b), (c) : Fa=Iy Sfewts woe! emwdR &

® TRAT Tel WMbre I Hebel w1l AFT Y PEREE G @ [Fg e
wfeaa Redite 3 «iiT | qor IfRece sPiRe I (A0 T ey ew Aga
SRS T | 92 SEE WPEE Al WENER (Pneumatophores) JCA |
Tnizgel—aRrsiwEl (Rhizophora sp), GIAGARTI (Sonneratia sp) &S|
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5@ 6.3 (a), (b) : w1y Sfewma =

o g T ey Sfew awe «@ffres (Atriplex sp.), ol (Suaeda sp.)
gofon (Fg G *NRre =NefEe 27 7 Sfema Aba el A< ood F|
Rl el agfen Tfen 23|

(.a) Sueada sp. (o) Atriplex sp.
5@ 6.4 (a), (b): g ST AT w2y Tfew

o I 43 (IR 2ITF =N 28T Tfegns)fora Tooro! 3 27 | G L FI S GBI
2 AT
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o 3 g vReg Sfgn WAl T AH |

® Y Sewma el %y, WP @R, GO, [T, AT 27| (&
(LG 21Ol FFHCE Pl T (@, ARl (Rhizophora sp.) | TG (R
ArelF ST Fa A *(FF T 27 (Tamarix gallica) | SR 2O TR
e AF (TN FgcenceE (Rhizophora sp.), I9R& (Bruguiera sp.),
wsfigfarws (Sinifex sp) aefo|

6.4.2 *A7IFF wferarem (Anatomical adaptations)

(8) TRENY ST ST (FIRAC #If=el (@411, (IR Al T G (ST
RN (=I5 2T GF 2ASI9TE DTH, 7 @R T 27 (succulent) |

(b) TR ASIT ACAPALCEIFIS! FAIR &) FISPIETS (T ACF | (ol — SIS
(Aegiceras) |

(c) g Sfetwa (e ~ifeTeTe T EBF (e aPlex 2fbezhs (idiolbasts) =
¥, @N—ABCScER (Rhizophora), GGG (Sonneratia) 2w5if7 |

(d) =IoF siqaxean WRge (sunken) SIE1 ST @32 e AT |
(6) Tfema ¥ (T Sw=e o2 @S d SIge A |
(f) *Revg Tfewm Fefaags sRe @R o & Tam AeF|
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sgegtgega » "
GO 0
AL Y ) vt
QAT LTI ot

(a) Rhizophora : S1g¥ FICHg AR

@ 6.5 (a) : g Sema =i wferaem
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(b) Rhizophora : A& AqeeTia 2=ITeaw

@ 6.5 (b): 7wy Tt *FaRIfE Sfetae

6.4.3 *fagem wfetarew (Physiological adaptations)

(a) W (Respiration) : Tem™ #1R6E Wbre SRS »fFwid 43 I A
ey Sferm woa e SO (@ReTER W0 W SPffREl =)
AR @3 PRl i AR G o [ * e Wi cow w0 SR
It T APCS AT BTy SN0 | €3 4FCR IJECF #PTE (pneumatophores)
I @E— ARCECERN (Rhizophora), (RICCAP™I (Sonneratia), w4l
(Heritiera littoralis) Zeiift | F4e T ARCHCHINT FETA S RIPTCE
Fler I |

(b) JiTe@ weFTAWEN (Germination of seeds) : 7 FREY Sfewd e FElT
S o5 SEEE Mo Seple 2Ce AT 7 | 220w Ferejren SfgwrE =R
TT AP SR FCAT T2 A0S SIGFCAMAN *[F T | A2 AN 2T Fefe
(@ T R T GRED A, =, 74, A ¢ IHE TLSHTT IGoaIs
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(Hypocotyle) #ifFere 237 | @3 SRR T61 Bfen *[14l (ATF AT 210 JSoaFIcesd
AR MHTS (afte AT @3 Aot e wgie Hab Mvce =ifsre 271 aa7=2
gy (Plumule) (3 231 @3 “=fors SRaRe Ssseamas  (Viviparous
germination or Vivipary) 61| @w—3izreicERl (Rhizophora), I530l
(Bruguiera), s (Ceriops) Zoiifw |

(b)
@ 6.6 (a), (b): TATE SeFCAN

(c) TG (Transpiration) : *ERFET *F JEI T AT JATIH

3T I I

(d) =R @feTa Betl = =19+ AiRgeld @A (Salt avoidance and salt tolerance

mechanism) : g g *ReY Slew =S AR SETe Ot See 8
G 5F 4 O AT N I FCF | 2o IAHE IL AT Iog o
ACF O 2F TR 2| GOl OFl ieE B e YT A0 Al FRe
«feTT 5CA (saAlt avoidance) |

g FReNY Tfew *Aaa Sfolag @17 “ireid s Al 2i3witei© (hydathode)-a3
N (@F FCE O | FACA SAT0T #— 2= (salt glands)-F ey 2pa AAfsice
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ARG o777 ALY I T 2ATISIBICE 71 (OGN AFTorg 27|
GPeId Siema Sregde AREe TReg Feiiks a0y A |

()

(f)

(9)

@ 6.7 (a), (b): s1awg Sferma el wRdaf

(FEIE T Sifemad Wy I&E QA (Maintenance of high osmotic
concentration within cell sap) : #ReNg St (e TS T_T
AR Af2zefonad AR AGTNENRRP 717 ACe Fige T 23 I GRS
(FREACE Sfomqd g AT AR g«

(FITIRT G ST ABCHIAGT @3 ATFDre Nat @R Cl- J47 I (@HIES
wfee BI%1 (osmotic pressure) I 0 | IF T (I TS AMMTS 2ARCICHS
OIF e Wil G A ¢ FeRT [T SFFs A0 | @F 2] kG W
QN MW (ACF T (e FACO AT | TG Sfed (FRACGK Sfewel T g
Freifis e Tfer (mesophyte) STt T 12 9 (12 times) =@ @i
209 AL |

CO, 9q 3@ afFt (Increase of CO, concenantration mechanism) :
@ g #Rerg Sfew (@I Spartina anglica) C, 5& 7l TF| @
ACARPKER 29 I F909 Rubisco-a3 SIfF=ied CO,-9 wial 3w A |

e o0 TS (T B9 AEEe (Synthesis of some organic solute
as metabolic protectants) : SIf&IH =Rl Sfgn “F27F wE” (Compatible
solute) Foot @1 g Toemiel @ YrIie, qrie, A, wifaoe, #Has,
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califer, @rsiRifem, Revem, MeRe I@ Aw @9 DMSP (Dimethyl
sul phoniopropionate) s FLHR @ AFY A | G2 AT SPICAETRD ARFHIZ
TH wfemael bivl S I (@FIFT 766 SO Fwerel FelRe e |
GRS Gl IO (IR Refle o Freifieel qeiw @i |

6.5 Tiwle Tfgma AfSTaiew (Adaptations of Xerophytes)

ARSI (SIS A THHA Sfen oo W7 JeFF Sfegn @RI | 92 TGS
Sfemwal (e (I 0 71 T IS (0 SBPRITAR € *IFRgert G #ifada
O B ARCIHT Acel GIIREN FCF (&6 e 2NF (Oppenheimer, 1960) |
TSR €< Wto (Doubenmiere 1950) @37 Wte (@ WGCe Freifis ez (normal
season) Sfewa 3@ etaiE= ead (growth water) sfeiet 2 (BRRGR At OF @i
I AW e Nre @ W Bfew (S AMF O (SIAIeIRs A6E | GR BT Ww
G e Bfgw, (@0 T WG TSR o IS Cfew, 2ofs Giwie Sfgn BT
€AY 2|

FHPIRE 51091 IR GRS 2Foa o7 59 (T Tee Tfgn e fon
AT TA—

1. <47t aferaven wI&A Sfew at afFee (Drought escaping shortliving or

ephemerals) : 91 24T W= SIFCET I FHUCN S 2RI (212 TS
AT | 6-8 AYNE GO (T | O M2 T GRA6F T FACS I |

<3 T SFfer G Tfew | amim e GERIE Aol T BF TC | @B
Sl AFosITF < M7 I blare A G blel | Suizde—IESio! (Argemone
mexicana), (GCrIl 2IRf#ISf1 (Tephrosia purpurea), FF<E (Solanum xanthocar pum)
oyl

2. 47t afetaiys A Ttan ©few (Drought resistant succulent plants) : @3
SR el AT & REeR afsFeTo (o AT I | G0 = 8 T
A, FIG @ 2ol Tel AETIA Tl B D 2Ai) AqpF T 407 A G @l
AT F(F | G IET TSI T Ao IFHT Tl A2CER (+AIe FACO AT | IS "G
3R #{TSl 73, HIAR G TAICE 27 | FIAR (FE 51Ol T AT 27 | Swiggel—arsemil
(Opuntia dillenii), TSR (=z=ce™ (Euphorbia splendens), Smitare (Agave sp.)
Tojifng I G T AGT I(F A0 | SA1LFTHO (Bryophyllum sp.), FoF=T (Aloe
vera), Sitae (Agave sp), 39id 2Ie @R *[ox&a (Asparagus racemosus), (Fi3dl
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[ (b) <431 efSraiaat e Sfen
(Euphorbia splendens)

- i | @
(c) ¥ IR AT AgILEI! Sfew (i) Capparis aphylla (i) Calotropis procera

e 6.8: TwE Sfema @ e
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(Ceiba parviflora)d ¢%ta a1 oot Hidge e | M6 (AT &&=t (oitet Ao oot Sferwal
ATATGH TP IR I (J0 ACF | AT S (g 221 @ RO 2 Sfotaie
T FCE GO ¥FO| H2CO T Al | O IACHE G 2P TSl Sfgw RO w9
AR 2FFHAIfe e |

3. 47 APFR T qgIL&A fgr (Drought enduring non succulant
perennials) : IR 2FS (STAFIZL Al TG TEW | GF SSPRE, =NF==IE
8 ¥Fger @ oy wferifee @D At A ARED @7 A6 @it HrawE
SIREY TG AIATS I | O & *MA 2l T oI5 Tl 33 g© AT 209 IS | §Foln
2] TSl FH IACAG 27, FUFrod =], Jaifde 77 [FeHFar @IN el smiea
SR, TGN SO AM2ewF ASe qUid A1 CIFIRET 2Ry I | o ST 47 [
(ATET THA ISl ATT 2T | Wifoa (ool SRRl fFa e Sk Tow ool (@9 27| @3
AP TeE Tfewma Tuizgel 2o SIiew (Calotropis procera), 41 (Zizyphus jujuba),
SREPR (CAIS (Acacis nelotica), iz SiFizan (Capparis aphyla) 2efs|

6.5.1 wemRifE wferae (Morphological adaptation)

e ¢ 4 AfSraE I weE St Y@ 97 @Rk A 27 A AR AR
AR To1 407 AL 8 e AGTIRN Dol AT PG F(7 | ©wd RFC #1<i1-2{1<l
RIS @R sl Ate okl IFHT T e iR IS AT |

g — TN (Opungtia dillenii), SRR (Euphorbia splendens),
WI?[ (Aloe vera), “1@@ (Asparagus racemosus), TN |

L IR SR IZIAGI! Tes Sfera RFT AT *M-om [/AS @7
A4 A NHF S ST 2AES 2 & e 57 |

IS : 47 AfSRE A Tewma IS 97, TCE G AT [T 7_& (FIARF
T | FPIRCS FE 1751 SATSPIF, (SRITTNTAR SIS 71 @ TeTy R T, *oei
FG I, T 2B IPIFIoT AT T, 2fS 2 (AF IFF 0T (26 @ NG #all
Tl FIZTFC HFFIE S 2|

et @ AfSl 97 @ PN, @ ol

g ¢F@ Aol9ffer Foice it | SwRgd— TS (Opuntia dillenii),
Mt T | SAiZAPT (Pinus sp.)-F Mol 7, 5791 @ FpIFred o |
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W AGFA SR ITIAGI AFS (SCAFIRS A Gl Tewma oo o a1,
Foifde e, sfaaicd (FG@ T @RS | @2 T SSRGS RGO
4] AfSTATY AW FCF | TW=F: FAQ (Nerium indicum), % (Calotropis procera),

A (Zizyphus jujuba), I (Acacia nelotica), T | PRI ﬂfﬁtﬂ bleTaF
(Casuarina equisetifolia) 2O FAIFMOT 8 *(FJ T 27|

@ 6.9A : gegwidt (d71 of AT wiwE Tfegn) oo e=tema emambs
(a) @R FTT orag o [/ew (b)
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5@ 6.9B : Casuaria-97 2if@w NAF 2PARmm O™ (47 FGIA e Sien)
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5@ 6.9C: Nerium #ire/q PR (SR A9 A e Tien)

6.5.2 =A7ifSF wferae= (Anatomical adaptations)

(SAFIREAfe 2o 77 [Fehwe], (Igs Mg (| AAreiT fawfeas sfaa
T %G Moo FHORHER Mt SR | siqay 1F=E @I Sg | FREIRTE IS
7T 2 M RSt Witem (T 2 [@NigE rei fasfese #g@ (deeply sunken
stomata) FECZ | G IR o [Ffre ogae afes ot T

@2 AR RS wele @R Ao gl afseifitn ;e Sew A oy
I @R TN SeTBCF Foifde AfZe Srgena Azwe B-ag Tw SRR FF | FOGT
CCOAMCE IE (ARABTET SISO AT/ SFFE SRR I |
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e RRIefeT CRraasiEsa B e afes wrgens Afersfers f[ea ¢ fufeers
AT (T0F MCF (FICATFIRA TN AT @3 *MA Flevolfe1 7RG 27 € AARACETS
A |

5@ 6.9A, 6.9B, 6.9C-Te Twie Sigma *F=IfF SfCraemare &#D0 @l
ey

6.5.3 “ﬁa?@@ﬂ Tfetares (Physiological adaptations)

W& ¢ vg AREER GieE Sfem Tm SwIfer Mo Sge =W 33 A
(FIASTV T8 FLF (AT S aioware FifeNerel @ FfFfTe o «{i7| 2T
SRFNE RIfSAETel @ (ewel I ST | (@FItES AN Reisfen wfoaw =) (e
SR Cigw G2 afegers] (NFIRER TM aFR TR Sferaie ol TR |
ST —

Tel AR (Water Storatge) : g slizsid ©itnd iy, IS @R A & AET
FCe A | S T Afge oiel Fre 2 @ro | wiwlE Sfeme Jfed e e
G | FFTE FCTH I6 2 GR Tferd Fare Fmieite IO 7o 27 | T AETHIR!
3 e SfGTa AFCETe A IACA See Sfew A0 |

AfSTHES 5q Tesive (Production of protective molecules) : 22 SITH
Jf22orIT Tl Tow @R N (fIRFETFeTT I ol FACS AR, T =P @ ATH
AT 21 T | IS ST AT+ 2l sgaejferce UV af Sfewr (o aptifes
T I WO AT @R SRONT AGCm s WS 208 21| 33 UV
IS TSRS SO O] €% CTHF WCo! RIS Sefofers Feame 37 | c2Afe
S SPICfs (P IoR TS A=W 7 | 26«5 (2o (HSP) 21 Sfen caifbes
a3 2ue @ifd T OeR Ao afsfe = sivma I A A @I e
27| 22 TH oo caifta Tt afstain Fa0e AR I @3 (@AaE Ko
(AT T T GR RP© (@A o7 AH A0S AR I | G 2e1 @
@3 25 *F (2Nra Svad |

IAge Areerdad (Evaporatory cooling) : AR MCH Aeaiaael Sfera
TR IR G ZORS RelHe F0e 2T | IM GCeT e AT O AROTS Giene]
Sfen oy @t @ oF &Fie w7

GONIG T4 $94919 Fe! (Control on stomatal closure) : @*FSiol aigsie
27 Ao Fa0e | FMFwe)fer (T b SRl FT TS 2T | OFl MFT (ATF A
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Bl el FFS EHNBITS (20 F(H |

S SferE QEI, (STARRRGT Ui [Roidre EHINb! =W JCA0 | Ui S
MR Qo TS GBI (AT Al fRied SIFF I@ 27 | I (Cactaceae), FEIEDI
(Crassulaceae) @R T3 (Liliaceae)-9d (SANEHF 2ifore @3 w61t #fkeifre
27|

TACHIAE AT (Phospholipdi saturation) : (JI(IF A (TCIACTT
FACFIRIC ©loRigl I (ot SIS Oe B0 AR | ¢ Fifsiwejfer sprsjg feforesferm
G @R IR 8 T SFEge | Efen @R (o amie ARTSeE Wy
I IR (R =i 75 fefoe 1oz il w1 0 A0S 9179 SRRIEAR 22 S Gl
e ACF |

CAM &f&1t (CAM process) : SIS IAC (SAFRe FIPTALEN SIS
GIBRfETE™ A CAM AR 771 30 | o S@R IREemE afee @
o FF WF SGET ARAR A0 L TR SHBT M@AT FCT T2 EOMIGH 40 AT
G TR (@1 SR SARRTSTS AR &) 2 1 AT AET I |
CAM e I¢ Sfema Suiesd 2o SRm, qrore efs | afve g (eaeies «2
AT 2T I ACARPREIN T FF, ©J€ ¥F TG @Re Sfgn C3
G C4 T ACERIRCAICT 2128 2T 6|

ety ssFramam @R qﬁa (Delayed germination and growth) : 2IRIC*F
Siwe! Ao S&CEMa fgrel 97gell Sh 2o I | IFOhR (SaFiRsma O3
RAST (FE 2o o IR 2T 2 741 | Segq I s=E Fq, i @R
A -2 RO G I Gel L0 2F | GBI, e 938 Sfn (NOApiefoe Sfetwa wermi
- A (AT 2T TACE e @ AR Gy IR FACO A |

AGT5 (Defoliation) : 5% SR 2F© SwE Sfegm A6 AT b T4 R
I 4 SNTRT AT STl ATT AT | IO KT *F 2RI AT 2lfoze I |
siel T Wi fore (orts S Tew et Cefd =

T MZAT (Regenerative Plants) : *[F A, 7« A=A J© (7L,
g e Gl | g (eiwiEie Sierm I I 20 @S It 938 Y& T (@0
AN | @3 Tfegrefer Ot wieaa ifasiel 80% e @R AR (FoICene AARPACEACET
A TiTe TIfeTtd @7 T FCR2 O AR 2fFl Iwireee v Fare
T 26T T RAfES 2R | FeR St @B Sfeneffel “Jo Rl (AF ojgfs”
T R AEIPACE AT *g |
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6.6 Q™A (Summary)

OB G SRENGE HACH AR 4N (e Z(ACE | SRS 2 SAMia)fera
Trad I TACR | AISCER [Afeq W, S THolare Ssil, ol @ (AfR0) Aol
AL F1 2CACR | ARNGCES [ieq TAM9ferd ACATT Sfemwa RSF vir@ars (&0
StAbe 2R

O3 G TR SfEn @ MCATS INGER B SSCGH T KBTS A
T4 TCACZ | ENFRE Tfgn T T0ed o9l SR Aore (<TRFe *F Hre)
P GlraaiFd T3 ol RIS It Steiibe 20E | TRES AR SRRFae w=_erg
Sfenm e ¢ srItE @iels SEbe e | @3 Trd [fer Readt @mw
Chapman (1942) @33 Stocker (1993)-93 Tedlm Trad I (AR | FReETe [afe
@ TR AT (AE T (AT TR TEw (@ 9wae, AP, =TI,
«ARger Ren b wle K@i o Rowe s 2z |

O3 SN “F SFER Sfen A SeE Sfevd U 2FRCen G ORI )
SRS e (AT SCAG I (AR | TUIRe 2 @3 el Sfetrd ST,
TR G3% =TS SSRGS ARG ST 1 ZCACR | G2 7P @ARCHR
T S Sfemal & ST ©lvl @R *Fel Tive Ao (A0F Frema Gk @53
G QICA O HACFCA G < 2CACR

6.7 @™Fat (Questions)

|. 97 FEm e (MCQ) -
1. e [fer gerefer a7 7= Fafge =7 91—

(a) ~A=RITTT Twel (b) m ¢ PN (AT T

(C) =TI € mifFwIes (d) @ R PR AP
2. (T Toimie Sfema AT AR oI ww—

(a) SteTIe (b) Tzl (0 Y (d) cog e

3. AYINGER (T BE OlFN@l Thel JRE e I I HAT—
(@ Geeifwm (b)) SHIEIFEE  (0) SRR (d) e
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4.

10.

11.

12.

13.

YNGR Ty TAD 27—
(@) TIGiFFTR  (b) TeAfre (o) cionfwER (d) QiR

CLGTES P BT (T I[N GT—
(8 Geoifraim () (iR (0) SRR (d) SR

@l IGolfEs IR @3 ewifer o @b ace- T8—

(a) ToIgT g A2ferel (b) SIRTIEET ATe R SRAA
(0) IRy SIS (d) eferadt aeifer Soifefs
e Sfew SrE—

(@ =g X wfbre (b) = SemghTe

() *Ifzge «& wiftre (d) 77 SRSt coet Wit

oRONY TferE (PR SifwsRe HiA—

(a) Tl =o@ Bfer i

(b) FeiRs R=Ew Bfewma (AF FEF @A
(c) TeIRF XeE SHwma (AF S I
(d) FeiT oere Sfegma T

Ry Sfere st coliafc 2 —
(a) ABCSCICTA (b) TS (c) ieTfeT  (d) S

(ARG SIHd 63 (T e ICEARAZed AP —
(@) RS TeEtghl (b) =RelE wifoxz i
(0) selis W& Bl (d) seis 2L gt

Rl Bl @3 o SR 1-5% F QR SNt SRS S fenend I0e—
(a) af SZICAITIZE (b) eZICATIRS

(€) TAICAIFIRE (d) GIRERIICERRRE

@ Sfere F[eyg Sfem (7l A W—

(8) CHa (b) =PTgeT (c) e & (d) Prsife
ey Sfgma % SfvwReplsl JjfGre ARy w6 A @h—

(@) I (b) farws (c) wmifeos (d) frehieTe
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14.

15.

16.

17.

18.

TeE Sfemd oaay [ @ b Ay Ta—

(a) TATE 2[qT “AroiT ST OreT SRR F

(b) 22l fifeers opfon &%

(0) TR +Iaa™ (@S 2AF

(d) T CFCa 7lq7 G @& Q0T GR Mo (@@ 3% AT |

e Sfem (@ NI @S (el aE—
(a) o1 el qag CHFPIE G TQHART RRCACI
(b) CACITFZA SO FOH @R el AP

(c) FIShieeye TemgRl @IET SoifEfe
(d) Tt osifee ¢ 2RCoeit s

e Siem HICARINE-97 Shi 26—

(a) FITEa SO (e femeet e

(b) *FORT A AL EGNGI ¥ 2O AR FH
(C) AT NZ I

(d) caifbn Rigosae afere a0

AL SiwleT Sfe (@IS 97—

() ©leNIal I A A (T A>T FAIfei=e-ag s I
(b) ~IaCE @R I

(C) 2TOICAG B[ ANCEH F=we

(d) feife SN € T=T oegs I

YFC (SAFIZG ZoT—

(a) <4 @fSr@ vall s Sfgw () @ afsrHid e Sfew

(c) <3 A TN Sfgm (d) Sgwewen Sfen

1. 7Fre epiat ¢

1.
2.
3.
4.
S.

@I @ SoAmie et IR SAfqc oloa e
GeAfraR @R SBIHIFETR @F St g3 ey oy |
NPT @RSy for4e |

CIENPRRR @R QACHFEIR-9F Slomal gl 34 |
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6. (I TEHT ARG AL GFo S 2wl F & ToAieg Sy il

BT O A o1 |

7. OfFCRE Sfema Y @S foree |

AR *F Jhed T2 AT @ 2 Sew ol ARe

9. IR TRAY Sfen (alltax 1 o1 |

10.
11.
12.
13.
14.
15.
16.
17.
18.

T @R WP e ofsl & e

Y Sfetwd Ao ISR SIfetaee FREHCs 613 |

w2l T GroRr ey, S wn e |

RAIY Cfen & SHAT [reme oRa-doR 8 A0 ©f ALl B |
R @R Tl Sfemd w3 FCT A € (A SrE I |
47 AfStaE e Sfema Y4 (ARG forge |

ge GwE Siegme Wl HFE (S & e

e Sfema 12t w5 e |

= AP S Sfemd 12l «iRgen wfowee SrEd |

1. ToNgs oM s

1
2.

o 0 ~

8. T ToF Sfgnnd TePRRINas @R * [Py Sforarema)fer o1y |
9.
10.

G [feasaefer Twel ¢ @G ARl forge |

IRINGCET GILAFTFTR @R SHIGITFIH-97 Twhole S, A% @R 999

SCEAG T |
(I ST SRENG Sfgma 2Af el MEHCA SCEm T+ |
R SeE NSRRI SfSrIee ATHCo 614 |

SR Sfea R Reo seefferd (@S @32 SNl 0ol SCAD| 3+ |
TG AR SREAECT G ey St [fen =g feaimetisl

FLCERCA To1ge |

Glee] S 32 APRCON G SIH K31 (NIFIRER Awifoare IRGefer Srar

T |

SR @GR TACA! Sele Sferra =i sifetaremefer 14 |
SRS Tl Sfemd =SRger Sferemefel Al 14 |
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6.8 Teawlel (Answers)

| FgfEmT et Ted

EA[RAESE

R 1 2 3 4 5 6 7 8 9 10
Teq d d c b c d c b a a
AR

R 11 12 13 14 15 16 17 18

Teq a d d a a d c c

1. 7efee omie Ted

AT AR 1 2 3 4 5 6
e CoRY 2 - 6.3 6.2 62(3) | 62(4) | 6234 | 63
AT AR 7 8 9 10 11 12
Slef(o=N AR - 6.5(1) 6.4 6.4 6.4.1 6.4.2 6.4.1
AT AW : 13 14 15 16 17 18
STCSRT L 6.4.3(5-6)| 6.4.3,6.53| 6.5(3) 6.5(3) 6.5.2 6.5.3
1. Tongst emee Teq -

AT AR 1 2 3 4 5
Sef(o=N AR - 6.2 6.2 6.3 6.4.1 6.4.1
AT AR 6 7 8 9 10
TeICoRY R - 6.4.3 6.5 6.5, 6.5.1 6.5.2 6.5.3
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OFS-7 : WETGe e Sfgwa afsfam-11 : woe Sfema

gepAfas, =Saavaifas g3 =qagen

SIS TAE (Atmosphere and plant responses—II :

Morphological, anatomical and physiological
adaptations of Hydrophytes)

"Té_vl (Structure)

7.0
7.1
1.2

7.3

7.4
7.5
7.6
1.7
7.8

Tww*J (Objectives)
2WE= (Introduction)
RIS ACFSF G- ACATT Sfen 2ifef (Plant response to water

factor of atmosphere)

TETE Sfetwd wemeRiE wfetares (Morphological adaptations of
aquatic plants)

Hqfe Sfetaes (Anatomical adaptations)
M A7ger wfecaem (Physiological adaptations)
A (Summary)
eiiieett (Questions)
Teawist (Answers)

7.0 TTE*J (Objectives)

S e ey

G2 G Al I ol e Reegfer Sty S qiFel e FAre ARA|
@ SIRTNGER Ses ASRKE SCad AATF Sfgma afeim |

® TG Sl SIePRINTe SIfSTeH |

o Toe Siygmy =TT ¢ *FRger SfSraem |
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7.1 &%<[ (Introduction)

SIRENGTEAR Sres Some [l SR 2eRS e W0y el GF | SiRE Wi
SRl 7l @ SR G S Tel SR | 2AfRTATe S B 29 959, T,
!, (&1, AT GRR NG ST Gt (water table) | @2 A3 R SCo AP
S Sfer ¢ 2l Fog @RTH [Rer ¢ RS 90 AT | T T SEE S
T 2e1 JFHoire A1 R 2Fie Telln Sixstsoe (aeire, =S, FH, Te5i) | @
SGLET JROHAITST AR, PR [iew etz T2, 7w (AT 13y, S=iEia,
IYLANET 2Ffox €7 ST FCT EIRITFT Ao ¢ Wba wwel | SR 7w o4F
T TGS (I G Sfema Rew ¢ agfs Fdad 3 A |

TN GEA-TT IPPRITA (e Bfew Sl SIw &oter Sfgn A6 | 7l a7=9)el
ol fsfeere fcal wiicfais fafese ofon | widie Sferm Toa sl @+ 371, e
ASN® GEETF 06 A TG AERACHI S S A0y [ SATH AF | SR (S
GESTY ST SR AF | Tere SAfRAee feafen G omfs @3 awees (way
of life and developmental pattern) U TGS FFeA TETS SiGMA SHPHIRIWE,
TR 3R 2RISR Y A SeREmre @Dy ordl A1 A G ST
Cenbe 2e |

7.2 IR AOR_E TA-a9 ACATTE Sromd Al (Plant

responses to water factor of atmosphere)

@I SR Sfeme I, ot ¢ [wE Jfoers, Ay ok wita wimem eo/
AR SRR |

3Bt (Rainfall) @ ST (@ 39 SFLeT ISR SI FCH LS wAfTlel
3fToire 2 o2 Sigea Baefe JoFa I GR IR [l G0 S, T, AR
Tl S | (@ e SgTE Y AfRTECT A IS SIS WH (1 TG A
SRS AR aFforee offeT WG|

IFBACST 2 € T4 AR o7 eq I 2w o oFET = ol [ |
N —(1) Ie4et =1 (Forest vegetation), (2) ergfs =l (Grassland vegetation)
(3) Sghm Il (Desert vegetation) |

st fe@lat Ri=oiar (A. F. W. Schimper, 1903)-93 TS (I S0 Sfen (aiifox
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oFfe 97 I G2 WP JFooITen »IfFwel, a9 PN Jo7 oo 43R IR
STOR SHT |

Wb =gt (Soil moisture) :

IRoHAICST T AT (@ G AT FCE O G0 ¥ A7 I [}H G3(o
Aredtl B S I | 22 Tl T | awiore R[fen wtT FAF W @ A I A
TR AF G2 O* (T Se 7 AE ©f (5 T@ (capillary water) | €3 T&1 Bfgn
({10l TR0 3 | Wifow aFfo SRR G2 TCea SAfFeae ooy (=l I | (F S
Sferm I, Rew ¢ ofs wifta oivem esw fMoade |

g wwe!l (Atmospheric humidity)

IYF WG AFF GO A R OIAN@RT IR T (T 2 AT |

(I ST AT Y A @ 2 ST A 40T FIRCS T ©IF 4=
gl (absolute humidity) JteT| #fF=iifkE Ay @ [WS SivmET @ sEE aF
AL OIS SCwifs wirel (Relative humidity) A0a | 79 Siidel @R STl Sl
AL AP T e (saturation deficit) IeT1 37 Bfgr 7)fs @ibfs Fmz
I(E| GBI SCPFFFS Y SGET Sema G ANpaffer o171 @3z Arsioffer
AT Y 2| Y AR AR I, =@, W, T 2o Sfema I TRk |

@I TGt JFBoATeT 27 @ 206 ©f IS wiwel ¢ AT ool I FT @3k
ATAFFSI AT 8 SR eAEe Aol [ |

@I ST Bfer@ 3 @ e Ffex 9o 2R S, SivEgl, AFeAAT @31
e AORS R RS IR S@ifel SiE T |

7.3 TEG Cfewd wemeRifNE  wietaies  (Morphological
adapations of aquatic plants)

(2) TeTeg : W2 AT S IRt 2pd #IfSIICe Tt AP Sy 0o SoTCe el

SE 492 | YE 910 493 Gl Agfed € e {2 Ok 5y Sfgn yeiEe |
@ irel AR (Utricularia) | ord 2iei9ffel SeTcemel Fie T I |

o v fiftere Sfgmma «ta (123 T (eAIRCe TN |

® (T OIS i ed ACF w1 | @ SHicEal (Azola) | SIRE 1 2
(Eichhornia) ((q (11 el 6 QTR S5IF 6 76 (root pocket) AT |
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o @ e Sfewd & AMF CGICHCE 6 Y3 € PRI ACF | (Tl — (&Pl
(Lemna) =GIe & Sfema SRR T FCF |

(b) i : Tl TETer S Wi 2FIT SfSrare ( ll AT | (@T—22Get (Hydrilla)
R (ABITITEG (Potamogeton) €3 CF(d FIG AT @R ™TgT 0ol T | FHal 2
JG 27 € T0ET ol 27| FIEAT CFE Sfgn (M2 SeF OAWee SIS 140e IS
ARG Foot NHF TG ST O ACT | GF AIbd S (AT RIS 1 @
| (@EN—, *F 39017 | FSTFena (Utricularia), ¢oiBITaTes= (Potamogeton)
gefo aeifon (Fia Mokl AfoPereld B (A0 JHTe =R TLSITs AePRA JFe
(winter bud) &% 2| AT 22[ KRS 2R T9a Tfgw B FH |

(C) #ifet : 2ol CFLa TP SfScaee 7l AT | (TIF—

® ST Tfew ifwret (Trapa), IRl S “1qqS 791, o 8 (LT 0ol
o | AR GrE=Es FF (aerenchyma tissue) i) 2t | 232 Sfents ohite
AR RS |

o G fufess Bfen (st “iremineat (Vallisneria) ¥ ¢ #irst o191 fFred wiw
Tt coiBIifens (Potamogeton)-ad CFGa (Bi5, #ifeel 8 SHteF T |

® (Ceratophyllum)-93 ((q =il ¥féss @ =ifye =)
® 1 ¢ *[F(FA CHG AT FeAsff T JOIF 99T Ttel et sAroiefer g,

(AP, HIt(Gl, (2It755 (Peltate) 2T | SIo Soifers (Meelx 2Mite(d Snw<el
AN |

o g g Sfew (@w= iferchizmn (Sagittaria), FHFea™T (Ranunculus) ¢
RLOTARFRRT (el T | G2 G SHARTOCeT sioie)fel T¢ ¢ wfdw 27 ¥a]
ST ST SfTel g ¢ 4fST 2 [ GEAACES Bl ZEINCT AR A |

(d) T @ A : Te fafeee Sema T € e AMFTS I | 2NoHes
(Vallisneria) €3 2i2{GeTa (Hydrilla) ((q SCa1d AR #i[9Mgcaial (hydrophyly) 2371
RAFNET FTU T IS € T A5 AT | AfFre Fo1 st [fved 27 oo @0
T 01 TR SHAfRere ©hIre ACE | A9 ¥ I B FETW TOYS e Solfere
TS 2| SO 7R T AL T SoAfTeret »afee 7= 23| @307 FFeE I3
HGICS AF GR SCEF A6 TG | 3T T T GRS S Aive 2ifFers 27

AFTe TEe Sfera Al IWI-AGre w8 AHeew I AR S&SCImI
| Bg 7.1 @ oS Sfed SeriRRies Sfetaes (Rt 2R |
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A ' _ET .
h. Ranunculus i. Vallisneria ' j. Sagittaria

foa 7.1 : wotw Tfgrra sremeafie afStarem | a Wolffia— K8 wpmi b. Azolla—pTa K&
6 @ SRR ARCEN ¢ Spirodilla—ide oo d. Jussiaea—ItgF ¥ PN I e. Eichhornia—
AGGE T T 3R o o6 IS f. Salainia—fTleers e ool € 59Tl SPME #rel g

Potamogeton—ﬂmﬁﬁir@sz_ el G2} gl Af=iwiS h. Ranuncul us—ﬁﬂfW 4féss #irsl @ W

AT A . Valnsnena—ﬁaﬁm—f%mwm (DI @3 2BCGIFIRM |. Sagittaria—(2IGCARRf,
GO 2o |

D: \ Suvendu \ NSOU\NEP/ 5CC-BT-02
Unit- 5-8\ 2ndProof \ (Dt. 19.03.2025)



154

NSOU ¢ 5CC-BT-02

7.4 MATRATE SAfSCAEH (Anatomical adaptation)

(@) I :

(b)

R [Fohae #(feel, ydel = [l Seiee Q|

YR IRWT AYART IS rFdies (Aerenchyma) o1 gt o) ACF | 3
ST Biol IR0, SPTI @ SRR S 2wty AR S|

9 (Typha), IR Aefs (Hig 7RIzl Folfde 2raie SfBIHTHE
e FON O0F Y72 e o |

FIS : FG AT [Fohae {2 27 31 47 2lwetl Ba [ A | @
SRR owg 33 Yol |

If2eeF GF (AW, SAoa 2firEaFies @ e ot

Sl ¢ wEfesee Bfem Sires (@IEaAbE TT AMEHiE A (FICeFes
fca 9If9e wwes (Hypodermis) 2t | CHAIBITITS 5 @3k 2i3fGae iy fmfees
Tfgm S1gzgs A = |

JCGT AT (cortex) TS, 2ee! “TaaFies (& e oifde @R o=
(air cavity) TS|

CABITCSET-9F IReeE @il Tofrs |

P TRICE € FETeR THiEze Jf AE A7 Tfewma W €
ACARACET AR FC | G-I GoTer SARCICH G AT €SP ARy
I |

K\ \O

sreld 29 (epidermis) GFBIT R 25T (FICAART IT | *5S, 7 27l
SO Sfem TREE Afee ¢ uHel [FeHhae I SRIE CAGITNITEoe-¢
e A i

feifesre St oi@a ATF =1, ¥ A #ITAF TSP AR AT (TG
TR IO |

AR (IR T AOPIS Gearied (aerenchyma) ief |

ffeee Sfema “fof (@@ SIS (Anacharis) @ 7z &1l 49 (25,
TREN € GFIEN A e Fa o 9|

o, 5 Aefer Saqee IS GEEHiEA AT |
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(8) Potamogeton : (TS ZP(CH=T

(b) Hydrilla : Fea 2F=itsn

: TETe Sfetva HMAeRifFE wfetatew

@ 7.2 (a), (b)
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o

= a0 o ot gfa O T
%, DO 18 Yol oddg J o
- Vo oaydne oyaad ofeod 5w
) ] = 2 ajo 2
R e coaoddelsCooan hada ol
e P N EEE T il

aj|= alo o . LT L

B O a'=a G o = - - L]

(d) Potamogeton : #rSis AR Fe1he 275

a
o lo oo
- i
& Phla

Al i I aforeifir AR
e n

@R afFreife
(€) Anacharis : “ireiF 311 =1 IS 2=ITH=0

@ 7.2 (o), (d) (e) : TeTe Sfewa AT wferaew
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7.5 *qFgem Wferaes (Physiological adaptation)

o s Sfewd e IR 2T 37T I |
o Tfma e (oW spered WG dAfNeERd € el CHiel Wi |
® ATICA (transpiration) 2T 472 I =W, &g = afeay wfelie @
RBEICATET e Fsfs 27|
o TEG S IHARBEH DG TetId AT (@A 2T |
® TS Sfervd R oief f21ta 2pd [i2Cen™, 4I7E (runner), IFKRS (stolon)
Teoy T | €3 e S| 2hd AW AlgS A | CADICITSD, (Potamogeton),
SAteal (Salvinia) 2efed IFIRCET T=retsl (=5 (@G I (tuber) %5 27|
a7l dfoge RPN gt A e AR ¢ |
Tee Ofgn OItid SRAPPRIGE  (habitat) SoRE SemoRiEs, RIS @)
TR TSGR 7 Sover AR el Sfotaifens | Gl Gerer PRI
PRI I 2SR IR G @3 Ao (aguatic ecosystem) 9ITT €T | &A1
T2V RTCE SoTer Sfemal e (AR (MG el AopF Al 2[R ©IC QM) TS
RN FCH @R AGoF ¥ A2 o A0 |

7.6 A (Summary)

93 IS SIRTAGCER o Sonlq Gel—22F [ioq T 1 207 | JFo7ArS,
o Sdel @R AR TTel [ 367 Sfgncs el I0F ©f ATFCo! WElval T
T |

9B GIH(T TS GG SAGRINS TSGR SR 98 7he Sfgna
[ETeE, TG, AAel, Fel 8 e R Sferaiemare (@RS wtel 42l 2R | ECN
A2 43 1, WG € ™0 TT IS, AW JFER TS, 717 2@, qraeeizs
T "o ™0ET o e aAgfe ReR Trawdion | T @RS @@ gda
FEHwe, YR T A=, Hel 772w Fel, fwfeere Sfewm wxees @3 olqacxa
iR, A2 @R SHhRfS R Sraelal | ISRy Serem-a (Fq
@ 97 REefers 939 el TR ©f @FA—IW IR TR, (oW SPerE MO e
R0 8 T (RN, oIS Gelcd 2fldiey, sithHe afsan Sifefas e fasfe, [
oo BTN € 4T @ 2pT AW AT |
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7.7 @ (Questions)

|. 7z ot e (MCQ) :

1.

2.

w

I

10.

(PG SeTe Sfew w2

(@) feream™ (b) e (c) SuiteeT (d) CollBITsITSeoIs
ArogFa @2l AW @ TTe Sferm—

(a) TS (b) 2R (c) Thgafm  (d) smfesim
o) femifeeres Sfens 21—

(a) Bz (b) Gistt (c) wiizwafemt  (d) =T

T TS IO A (el I A Sfribre—

(a) FpA=A (b) ST (C) CoNCBICT&GI (d) I

el fecem R SArel (il AW @ Sfenbre—

(a) orferieafam  (b) GRANGRAZEN () Gief (d) CoNBITITSTOI
EGETRE (el I @ TErs Sfgre—

(a) TEFCAm (b)) 2iEGen (c) WifsGRa  (d) 5z

(7[TCO0 Srel (7l A—

(8) FRAAR (b) ZeTg=ifa () =ret *mestt  (d) g
eSS IAEN I AT DR IFA—

(Q) e CEICHAT SICHE 26 (Y

(b) It BIFl AR GRS

(C) TCaE HT SR T AT (AL

(d) IO AT (@Y FACS

e Sfetia (TTEd Sfefig & (@ o=(fere sapiare @ #Ifqwe fiefe za—
(@) TPt (b) TOTAIE=E  (C) ATHH (d) sfzefoume
TeTe Sfed FeIlRS (@MH0) «8 [@o—

(a) ara=IE el (b) AT G SeriFRfs

(c) Sies T gda agfeq (d) Fifesrs AAaz
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1. e epiieett ¢

1. SoTer Sfetvd e Y2b (ARG o1 |

o g ~ 0w D

1. aogs oM s

G- 9F TR PG G I0GH VW BT G0 67 Sz |

1. IAFEF TS Sfowd Sipl FREFHCA o 9 |

2. TG GfEME SePRRINTS SIfSAIG FCHCs 9 39 |
3. Tee Sfema R[ifen *Ifeifas Siferaies AReewee 9@ 39|

TeTe SfeMd (RIGLAFIBFT R (100 2O (0 I(F Snizdel e |
GifepafaE sisfiem & o 22
I It F @R AT ] A2

TeTs Sferrd Swe [wE & & 8oty =32
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7.8 Tedwlen (Answers)

|. g Fdea e (MCQ) Tex :

AR

TR 1 2 3 4 5 7 8 10
Teq a c d a a d b d
1. 7efre amie Seq :

AT AN 1 2 3 4 5 6
TSR R 73(@ | 73(M) | 730© | 73@ | 73 75
1. soags e Ted :

AT AW : 1 2 3

SCHRA TR 75 7.3 7.4
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GFF-8 : e a2 Tfgr afefFm-111 ;. ANCHHIEE,

%mnmi% AIZCHIFILT, AT A FACA Tfewm
R S AAFRIFIS SFSTAEH (Atmosphere

and plant responses-III : Psammophytes,
Lithophytes, Psychrophytes, Succulents and their
morphological adaptations)

"“T@T*{ (Structure)

8.0
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8

T (Objectives)

2= (Introduction)

ANCAFZE (Psammophytes)

fetawizs (Lithophytes)

AZTHFRG (Psychrophyte)

T Tes Sfew b AFTEG (SAwRs (Succutents xerophytes)
A (Summary)

WreA eMiee (Questions)

Teaue (Answers)

8.0 Bty (Objectives)

G2 g3 A1y FF SRl fnfefie [Emefe ety s gl toft Fare ART |
o I “Affarm afs R[few =ew v Sfer W, Aifere Sfew

(Psammophyte), 2wt Bfn (Lithophyte), <reet Sfew (Psychrophyte), o7&
Gl Sfgn (Succulent xerophyte) ziofex effofs |
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8.1 &JI=l (Introduction)

goe fifer sk =ere IpmRIita R[Rferer fon for agfen Sfemm @ ol
| FeIRST e IPPRITAR Sfegw Al (TS (mesophytes) SCoRF e IR
ACRAFIZT, AT R FCAFIRE, S Aoe] RITAT ABLIIFIZE TR *F T A
(SCARFIRS A2 ARER Tl 2fogerom W0y GRaaRe 3 |

AN (OTS G2 SCGA SHAMICTR ACATF G2 A7 IPPRICT Sfgma el 2l
wfotaes el AR GF1 TR e e aepRit ToRe ©itd Sfeiene 2 Al
AT @ (Gl A A FACe 7569 | WS ST I 932 SoRE Gt
0T W @ 78 PREE @@ AF | 322 @3 I SeEnaR 1 [

8.2 ANTF2G (Psammophytes)

O3l 2T IFT RGN Ao (shifting sands) ERWLRCE T Sign TR |
AT AR GRELRCET TN IFIfAF SSACH qd (rATe 2SI | FACA!
Al WW TS Bl 2T AR ST A G JoTog MIF A2 ST 20 A0 |
G U S SN LT IO AT | @2 2 Sfew Sess 7 Ao
Pfeate (stabilization) ARG |

T i)

@ 8.1: TG (Aristida)

D: \ Suvendu \ NSOU\NEP/ 5CC-BT-02
Unit- 5-8\ 2ndProof \ (Dt. 19.03.2025)



162 NSOU ¢ 5CC-BT-02

GE SERRITe SIfeaemE)fel (morphological adaptations) Ze—

® ST ANGIAITEG A& A FIT wgeidl (ephemeral) 2Ffex | 33L&
Sfen Fu @R WY (reduced) SR A I sl [N 20T AF | G
ANCEARPRER G AT FIG QI 7907 27|

® TE-9 NF W (wing like) T AT IRFI CFC@ ATHTT AF (I
Haloxylon ammondendron), S (g “PRXG I (@ Aristida) | «9jfet
Sing {8 @3 (ued AR €oF ({6 B (FHE 2miq FF|

® KIS 2y TS (early spring) avd IS SO 2, YT SEPTIT TR
6 Jeie 2@ AW 50 om el 2Rf® (=T |

8.3 femrai=as (Lithophytes)

93 STl Sfgmral AT @2 Rl AT Mo (S0 (ATF T | (12 SR
o qma «afolferfee Al @forcsifts  (epilithic or epipetric) @R «reifEies
FOCAFIZG (endolithic or chasmophytes) 2 frefre w1 271

g g TGRS deifs To)efqrel (Fet 2N Al et SRPPRITAR. St 2t
o SR fcAiEias (obligate lithophyte) TeT| (1 F<seT BTCAFRG #1199 1 et
RAPTRIE QO Sq TS AT OIwd Sel +raiwizs (Facultative lithophytes)
A |

APIRE-92 Trizgel T SR ST aiale, (*I9eT, feeient Sieiw Acwizo!,
RSt (Selaginella), 2F2fEGM (Equisetum) B9 (8.2), ifew =i, ~miirersifEens
(Paphiopedilum) @3 fifen eiwifes wiFe | agiors fofecs, spmmizikees, [t
qNS T AR GGONS Wz @ [y Aenigs Sfew @ e (Nepenthes),
el (Heliamphora), #i92Fe1 (Pinguicula), 28Genfaat (Uticularia) eisifes
fifen owife |

TeTCLRFIRT SR STema 3[ET1 AR I (7T AT AR IS Sroig TSR € HSul
20 ACF | GBOIF 2NAF F2ANY TF QR ETRIT S T Sfen Sriice ARy 30 | f[fem
foCerizs TRl FIeTRcE PN SIRAPPRIcs 2fee F0F (implant themselves) @3 &t
A OMF Terergd I AL AT HY Mg IFE oIwd e Sfew
(lithophagous plants) e |
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a2 Sfegmal BT wet 32 SAlfFsieds [Keafers tom smidl (s 2fS sz |
AT ANE FTCARFIZEE DG o1 G 26 AR I sy (NHy) | 32
SICAERS (@R 5% A3 @ abitaa W fwer [Kfew w2e ¢ sy simice& e
ioie @ AARI)-97 45 e =0 Afesary (concentration gradient) i ARSI
(oA (IR | (T (AT ZBITss Pe=ehe (Glutamate synthetase) FISE SLHF
GF AR @R SSTIF 2T |

@ 8.2: feraiwas (Equisetum)

A2 ¢ MRS SIS T BT @9N-9Q FFSiF AH IR I &0 AT Sy
feTciEs-9 g SrepRare siferare« (morphological adaptation) 71 T (IX—

® UTF JE SCAFPFC (I HeUl T G EAN-GT AL 3 2 |

o IfS MART T YU TRKPIFART WS agfes =g (arbuscular
micorrhizal fungi) @3k RTews I§ WGl ZaF (septate endophytic
fungi)-aF ACH TET2F RAfore 27|

® YTl YT IMGRITS TCER AR 8o fOfe I o TFE, AFho @
2R @ (epiderma hair) @31 ToifRfs for for =
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8.4 ARTFTIRHG (Psychrophyte)

ARG (Psychrophyte) F2iifoa Seolfe zratr @b & =% ‘Psychro’ wigfie
‘Cold’ a1 2151 @<k ‘phyte’ =i plant A1 Sfn (A0 | (T 7 Sfegr et @R SHrerite
TS ST S MCHRRE A0 | @It [{fen Sie Swia i #11%F ¥ (life forms)-ag
Tfew T | G e Sradlel 97, WHeaFW (undershrubs) @<k [few aga&ia o
el Bfgn | frmr@i et (lower plants) Sty @fas (<A1, IIATREDT AR
(rupicolous lichens) 74l TT| QNW AYEH A2, IGIH (FHCEITETg (Rhodo-
dendron camtschaticum) STFTAET | G S+ 5I AR STefey G20 ST
A — e, TR Ses Jfie (short vegetative periods), A @3k W =Ifs
5 Slomial, SREy O] AYeRE A Y NHEE e qF FE (OIE | dRTiS
OB GRS, SRS JRo5(1, F9w) AT SARFE (poor SNow cover), SreifEs
ISR ST, AR oJfS 72T S2gers! | T AR Y TEa A GETAIZ ST
7l AR | G orog Wh 0°C G RISl Si7Eaicee Feis 5l Teia qce 75 |

qa Ee sepRRmae Sifearee (morphological adaptations) 71 E—

@ It Tfgmma AET s IX[ER IiAG T | (@l QA e «Afere =9
G ACAGAR ST IR A I | Ol G2 TG Grefel RSl |

® YU el FuIPred Al *F, @ 2 MO A7 dfoze 27|

Twiezel—93] (Sohagnum sp.), (&A= (Prosopis sp.), TR (Phacelia
sericed), $¢9 2 (Slene aqualis) @efs |

L
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8.5 T TelE Bfen Al AFCeTD (SCATTIRG (Succulent xerophytes)

G Ao 431 AR S Sfew (drought resistant xerophytes) | i &ieTTe
SONfHF *F G TF SRPPRICT TS (7 T | G2 76T S (I Sl "o @)
A T Al SEIgA FeN (water storing tissue) @Il s ACF | 5IN SRS Are
HIIRETAS e (<1 BCH (olCe ©fgn @@ g Gel A2 A |

TG T Sgn-a7 IF0 T AL & 26 G | (Fo—es=mi (Opuntia
sp.), @t wifGeetst (Kleinia articulata), e (Salsola sp.) | T A0a< Sl
Tferm Tvizgel R gogwia! (Aloe sp.) (IR (Mesembryanthemum sp.),
@3fm R (Kleinia ficoides) 2ief® Sraata |

i = = S
i ‘ P . y - 345
F m L "

TSRS FfeserT (Opuntia sp.) iceT (Aloe sp.)
(Mesembryanthemum sp.)

@ 8.4 TN wWe@ Sfen (Mesembryanthemum sp.)

G SepRRIfeS Siferaree (morphological adaptations) N 2iFItaa 29—

o ifbre Se WHfox Ty TE TeE Serd o 795, aApd * -2+ IT &
R Woa eI At | JaAlce SEA TS QS |

® JIG TS, TN, I HI75! A PLRLIFT 2| G 7RG Al FIRENHC
(phylloclade) e |

e “Ioi9fel (=T (BT FOR FoAEBES 2| g +qssF (Leafl spine) |
@ IS ANMFTS GINETOR “Mitdd SIEas 5l 9 @ AT |

® TAFHITAT Twls Tfem sroie)fer TT ARSI “Fro € IACEN 20 €00 | G
Aoy o7 FOHF A T Sl AT |

o TFg TwlE Sferwd G 2X A WIFbe (reduced) 2|
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8.6 AR (Summary)

93 G ANCAIFIRT, ICAFILE, ABCFRFIZE G ARFCET S ITASGER AL
AT TePRRIF SSCAGH NS ZCACZ | ARCNFIRS Sfewdl e Aere
GIRECE 37 | G R 4G 27 | G0 SeTog O[S 2T, 2ol FFERY Al Siegrifrr,
AR IS 7 RS 27, (wed AT 6 G Fo-9 AT TIF Sogin
Tl AT AF | FIAFIRT (F@ TRECH0 @ WFENOTS AR e e
SR | HAIAET e ao 3w, R[eaifere (o smief (20 7S wikeg, Aeie™ syicfam
22e !, SR NFRABGIR Ao STT1F AGS WA 2007 | ARCARTID,
TeTCRIRFIRD, ARCHIFIRE, 8 AFETS (SIARFIRE SEWa ARG SSTAGT FACHC|
TEd T 2R

8.7 eMliq&at (Questions)

|. 7z 9ot e (MCQ) :

1. TS PRPPER Sfgrnd Ace—

(@) NS (b) At (o) Prewizs (d) ARCHIFZE
2. FARCAFRG-G @ IR A AT 2

(a) I Ae&Irel (b) FuiFhex el

(C) FCA 2N A LT AT (d) FSG @ 2O 2ApT IS
3. FIPCIFRE Fe0e @R/IT—

(a) IR (OO Tl Sfign (b) ~Netd Ate T Sfew
(C) NUTT €T STl Sfeam (d) 7T ToAfTers SC Sfiw

4. FoTCARPIRE STOR Sferrd FBIGITE-9F 6T T ZeT—
(a) wifox FiBE@Es (ORIERIEIEY
(c) IS SyCifea (d) ARER TT MG

5. (@ e Sfegn &Aa Aea SAlNd w9 T YR o I I oI A —
(@) e (b) afiffes (c) AR (d) GTIFIRG
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6. ABIITFIEs WO @RT—
(a) T3 werehE Sfn (b) TfsATery TerehE Sfen

Y

(c) Serite Taw T Bfgr (d) Jiwt Srerice wtT Sfew

7. 3 RBIIT 249 TGN T NEE G qd CFa—
@ [GISIEREY (b) ACFIRE (c) ABCFIFIRG (d) FBGIFIRH

8. IIFCTs Tfgndl #aws (@ aAFfoq—
() PR (b) (ARG (C) 2WrFRS () (IS

. wcFrY emieen s
1. FCAFIRG FE A2 w2fo Swrzad fue |
2. ANCAFIRE IR APCTo-4F 130 I Twiel for4e |
3. «fffers @3k qreifefass fen o et
4. feTCeFes-9 BIt PIr=ce Tons [ Fe I |
5
6

. 73l SMRRePR ARCHRFIRE P A6 o1 |
. TREIPC & 93 & e s
1. soaest epst ¢
1. TRRReRTE ANCARFIRS G NEFRFR0-GF GoTers SETbal w4 |
2. Cuigzeprr ffen o BIereRs-a (ARG Sl 59 |
3. TUIRFPIR MIFIR0 € AFETs Sed o Sferaree 9@ g |

8.8 T@awel (Answers)

|. 3g feat e (MCQ) Ted :

(&)
R 1 2 3 4 5 6 7 8
Teq a d b c a d c b
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1. #Fe arie Teq

ATEF R 1 2 3 4 5 6
STCSRY AL - 8.2 8.2& 85 8.3 8.3 8.4 8.5
1. ZoNgs ee e :

ATET R 1 2 3

S[CSRY HE| - 828 84 8.3 848 85
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aFF-9 :  AfFTa wae : AR, T wEel @R TSferR el

22TW4 2SI (Environmental pollution : Air
pollution, water pollution and their impact on plants)

Ao (Structure)

9.0
91
9.2

9.3

9.4

9.5
9.6
9.7

TT*7 (Objectives)
&%=l (Introduction)
Afate w=el (Environmental Pollution)

9.2.1 ~IfHTa™ FEIA &Y FEPER (Primary causes of Environmental
Pollution)

9.2.2 fqta* wareR @@z (Types of Environmental Pollution)
MY 7= (Air Pollution)

9.3.1 <y wared T (Source of Air Pollution)

932 WS IACFA AU (Classification of Air Pollutants)
933 drmId fSmge (Control of Air Pollution)

9.3.3.1 Tfgmwa T#= Ay v @ei] (Impact of air pollution
on plants)

9.3.32 T Tow fafew A wmae@teda @e@ (Impact of
different Air pollutants on Plants)

e 739 (Water Pollution)

9.4.1 T wardd ©eA (Sources of Water Pollution)

042 Tfewna e[ Tl Ao eed (Effect of Water Pollution of plants)
9.43 wemws famge (Control of Water Pollution)

A (Summary)

2liget (Questions)

TeaET (Answers)

169
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9.0 TTw* (Objectives)

a3 ¢330 A FF ol fEleiie Rewefer w9t e gl Tofy FAce 2iFa |
® IR VAR el € AL P TR |

® IRt IO 2plw I |

o fAfer om wareR T e fomel |

o IFRICHCEw AP 739 |
® Tfera T Gemacld Zeld |

9.1 &%[<t (Introduction)

A Tere waalfed A Ay FR ¢ FE Srewsd Taaw TR | T TE AR
sifailel eiFfoT v RS zrg Al fHeifie 2@ ootz | @3 Ffoaa e 2
MRS 2007 G AARECE SREIR) 95 0% | SR Wie MEne (R Seres 203
Trotz, Sed TR Torr AR @R Mewfiree | [y e frgrw Reeerae
WFeT TeIA O M@ QIhz | TR Aol e GReifon $oraz exke 2 Torg |
e, Wb € e @2 SMfeee sfiiass, Ak 9 2zA-Sferm GRee 03
TCACR MIOA T |

9.2 #Afata* waet (Environmental Pollution)

IR eOitsE (Odum, 1983) S[Ce, “A, &@, Wb Aefen (oTe, AT @
(o[ (AR (@ SMferae «iiided A1 Tereitd Il (@i 2Eifed GR=cE, @i
MRCeR AT, (@9 TGR AFGCE G2 (@ ARFST A ARFRoT TS oo FACR
A e AGF, Oitwe @9 (Pollution) e 1”

9.2.1 AfaTa= FETeA elyiW FEePER (Primary causes of Environmental Pollution)

AFFoT 7T SoI-WNAfeE 96 qR oFfe ez Jeres Sfemw Mgt (13 7wl
I et | 77 Wit (AT WS 17T @B 7300 @ RO 201 501 2iFfos Sty
T AR | g AT TS @R (FR) ¢ Fim [eta e oig g3 @R axoel
Tafeiie e sARERmom o 7@ Sesifer FResfer 2o :
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1. SRS 2Mfore o |

2. G AR e |

3. TR IR e SREHTOT SRS |

4. PR #ited Tqee SRR 54 |

5. S9ifeF AT @ JoAMT TR I(H FRCHCE IS [2T |

6. TEFFIAM € L) IGHomi ¢ [T Tqoq SeifFlEeSd N |
7. AR S |

8. MRl RURe ¢ AT *IfE Tl |

9. AR SNGIIEH T |

10. RREE @, CFaaE I2E S JH |

SUIGE (Odum, 1983) e SRRl gFfearesid woce geitel [eg =1 I -

(F) T (Degradable) (@ v16e1 eI #mief aliFfes sifacare waetie = FRkT
(Nontoxic) 20T W @R FfoHEF IFICo SR F(F N, OIwd 5wl siviel 0T |

ALiTes (59 G oMY, IR I oML @7 A ST | $F «Jhe Tl T
T @3t f[eaieta (Decomposition) W@ ifsiis o=l 23|

(4) T2 (Non-degradable) 2iFfes AR (@ 3w yRaid [arg smiefefera
FIAFY G Al [l Goere Wi R SifSre Wb Oimd Frwnae oW 06T | G W0
TN 2T Ay, IoaAs, ATF @ coulEy csmidfafer wErew| @ofer T W FEe
QPRATER M (SF-[R944 (Bio-magnification) @k &) g-apifes 534 (Bio-
geochemical cycles) ST AR I AT (A AW G AQO AL I |
9.2.2 “Ifata= wareR @R (Types of Environmental Pollution)

e AT 29T @R 19 [ (pollutant nature) #Ffed wsix $a 0
A 3 [WEkie o bz wa a7

1. awEe (Air Pollution)

2. ey (Water Pollution)
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3. yfewivad (Soil Pollution)

4, Ayfus 734 (Marine Pollution)
5. =39 (Sound Pollution)

9.3 Q¥ 734 (Air Pollution)

GIT GRARCR S res SoMe IRCS A1 ASTOIGT® Il Fowas oM
filf¥re 20a %31 AT FeRE ToAMRYf TaF o @R 2@ Ot WA I |

e AYAGH GG FARRIL! GMCRR col 7R 756 B | 3202 APlox ARSI
ATAIST I R @ (7, e @R AIced olsial fFage FF @R I Joa
FGC ATGA YASR (2RCR N AS F& I | TS Soraaf=i a1 (UV)
G} NRIEIifeF THITe (A0F 7JRFE T I | T0ET, g3 AL [ow 20 7T
I GIAT SfFge Aed [9w 20w St |

9.3.1 JIg ¥ <A (Source of Air Pollution)

(1) RS “iferg cfim (Automobile exhausts) : IMICIT To €3 (AN >l
60 sl W | GF M0 ACF PG (BT, ABGICECAT DT, FBGIFIL € Sl
femifesre il (Suspended Particulate Matter-SPM) | @& 9iif 1000 fefBid g (A0F
350 kg CO,, 0.6 kg SO,, 0.1 kg ™l ¢ 1.5 kg SPM ffFre 33| SecH I
AT 4 Wferms oS! 501 @R AWT TP 5Ca THaR9fFce | 37 ARCEE SO,
fo e s 9y ageitm dfefre gfe 2|

(2) ST (AcF Fefs (@i (Industrial chimney emission) : AR *o41
10-15 ©lel O3 2 (R LT 906 | CAGITIIN itz et S, g S,
AT PR, JoAHE I 97 Swigde |

(3) ©isiiimye (F® Toeme @<y (By product from theremal power stations) :
gyl S g (fossil fuel) watd 775 Tuw g (fly ash), A ©iE oWy,
TBGICSR SH2C |
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(4) SICERE IS (@19 (Photochemical compounds) @ SIS 4R AR 9
@ (IR SRfRe, UV 3R eend swfaseita (Synergistically) @ (g 3% =3
[ PEPR WEFefEE RO SIS ARME (Al AW OICE SR
(Photochemical smog) eI

B uv
G + NO, PAN + Os

QR IERCNEGIIEET))

fifen 22T (HC) IREETET O,, THilm a1, MRGIE sHize (NO,) 2efe
T e e [RISET PAN 8 O =wie HNO; 3r7l, TiafRizs @ Sy
SECRIRT-G FAEAe 2 G AR R i e |

55 s ‘%ﬁﬁwﬁv[ PANs TETeRRE @ Ry, | ST
| AT I 1(HN03) oA e IREe srEfeRiRe || (Os)j

A"

TRE | (o + e SR 0 (O7) |
ECEIRY [ = (0) HC +%%C%C\lgxa

@ 9.1: witets ammEfRE e (Photochemical smog)
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9.3.2 PyE FACFa @A fwA (Classification of Air Pollutants) :

A. I AEe FEF (Primary Air Pollutants) : @2 5@ Foa@s omief T
T (ArF fofe T ST IRCe Gl | TR (@, Swidel @ Tt s |

T2 ToAmE i IRED T
=fors o omiel e g, flyash oo (Fm
(Suspended Particulate | 5@ 5, Spray ARG
matter)
AT - o A | 2B @, e, G Gt TR
ffe, @rgsiRie
I - SE oMY | IR SmiRe CO, CO, G gEf TR
AT SHRE | SO, SO; G Gl a4
e, e
TGS sz [ NO, NO, (AR was, AF SR
I H,S, HF, Cl, Br,, | I s
HF, Hg,,
NH;
CFC CFC roele faxgel g, T6, (TN
fEe omief AT PR | PAN, PB,N RiDRieT|
(Synergeatic matter)

e N i e Gl
5@ 9.2: 34 @@ (Mot IYFRAFEAF T 4R SIWA TeA
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B. ¢St qrgmEst F9F (Secondary Air Pollutants) : @2 A e ol
Y AY Y IR RS AR A oA aPReE RIS Sesiw 2|
iz —0;, H,0,, SOs;, HNO;, H,SO, PANS, Si#ce I8 HC 3wl |

9.3.3 aiyEe fm@e (Control of Air Pollution) :

IRMACE ANEF S (ATF @R (9 (@ APCF 71 (e @ g qral Acae |
T T 2y A, IR g M € AR T S 1t o A |

1. qAEs ofeere i @ (Control of automobile exhausts) :

@2 vae fIgreR S ARG ST AYfeT vl TS gienl, @ e {3,
T =13+ (Octane) RS (#Fs1 792 T2 2t | 98 afire s s
(Tune-up), SIcdt 3=, RTT w=0a F4w Ao (Crankage ventilation), ¢
fTags S debiF (Catalytic converter) IR 1 WEBIF | AL A
G Il R T Gl Rl ot a1 FeTe AiFhoss 573 (CNG)
RRICNS 779 0 | ffere wISI wcers i@l 21l S Fpis Wie foeiioe
Ble] TEATE G3R JoT 70 ITPYICE MR @04 77! fageel el o) ©iRce
@59 V, VI (B.SV, VI) T5ift a5 ST 41 ZCACR | 93 FF B IAEL
TR FIACR WG I Az

2. fgtatea w=et fEge (Control of industrial pollution) :

sifaca 73et 2% (Pollution Control Board) 9 <l fasiaifes sapes i
CFCae 7T FCe (5! BTl 20621 @R (G Y RO 2o IR (A
e @ ey Rfore Flt (Suspended particles) I SIIRE | €3 IS AZCHA
Jer8a (Cyclone Collector) @3 PrE-wfve Szt 9F (Electro-static
Precipitator)-«3 IR2F STALCI, “Riele R I3 (Scrubber) € =
(Filter) I7g® 2T €3 S |

fREICwCag siT qrel famgee W Stew enifeik Giemiw (Washing Tower) =
CO, (T IxgTHoe I | [Kfeq (<7 (Absorbents) (T 5, TCEANIZS 2oyifre
[IRE F 2F |

3. 9= IiE Syt et fEget (Pollution control by alter native measures) :

SO, wel IBa o Je I TS i @ (et Fwew RE ) arwea @
AAFT LT AN 2FICE I AT T ARFFoT IR T2 FCIATAN,

D: \ Suvendu \ NSOU\NEPF/ 5CC-BT-02
Unit- 9-12\ 2nd Proof \ (Dt. 19.03.2025)



176 NSOU ¢ 5CC-BT-02

T JAALE 8 YA YT TAR 2O AT | RS (A @Rl W
AGFC=AS  (Biotechnology)-3 @9l (€T (@T® AT | RIS
(Thiobacillus)-TIsF Rl RfeT @0aT 49d SFES (AT AR S
I(E OR G3 FRFSTs @ 2 a1l I Te (riefelte e JRRIF ATCR | GTF
e Afws e (Mineral leaching) |

4. FFCAIS IR FTF Y w@e yAFas (Control of air pollution by aforestation):
Tfgn vy, PRI, G, SR 29l @viq T Bele AREeR 73 &
I NIRRT I | SGCFT R AL AR A GoTol 2R
Sl | Aol ol ¢ wifeg (72 F=IE Sz (Sustainable Devel opment)-
A2 WATASF @ AR THfeq FTras A (55 F907 | Sedd e fo
T | IS (@5 A Green Belt %a Srmeey wices Meeelfieffeire ymeazd
&It RO 4eag FCio T4 2002 | O RS9 AW #6 (req 25|

Bl ferre a

(&) Aegle marmelos

Jigg Anacardium occidentale
a Azadirachta indica
SRETO Cassia fistula

o] Dalbergia sisoo
PTCIRT Delonix regia

MRy Mangifera indica
CogE Tamarindus indica
BINI Peltophorum petrocarpum
3G Ficus bengalensis

9.3.3.1 Tfgmma ¥7[@ Ay waTed @@ (Impact of air pollution on plants) :

S G Y &2¢ FC | G2 I =1 717w SAmE CO, Al O,-4F o Sfgtwa
RN 01 T2l FANCARPACAT Tl WP Seiaizel T =1t | S ey G2ei e omiel
Gl B0 A XIS RRFACR [ ToR | (T —

® AR @R I~ 2T B

® SO (ITIRee Tl MG
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® G AR 2 G NGO 2T g

o = FelRe R ¢ fFaieerlel wlear zem

o (o eferrwTel TN WPl Tojlft TfgrnE €T IRYICIT WAl AP A
EaeTeRsE (Air pollution Tolerance Index—APTI) @it e <1 |

APTI = [A (T+P) + R] / 10

@A A = SR Sfces #if e (mg/g), T = (6 @eaifee «ifse (mg/
9), P = pH (58l (AT M2 FARMER), @R R = Ao oA aeera sifasie |

fifon et Sfgr gwifer APTA SIH 11 a9 ©F 9 2051 ©fF] A6 o |
39 WM 12 - 16 -7 Wy Sfema wfeq W IR eFfex 1 APTA-a7 g 17
i @ 20eT St Py H2AR |

9.3.3.2 Sfgma Tow fafen aume=ataa @e@ (Impact of different air
pollutants on plants) :

T AEFRT 8 FdTeizaFmizs (CO and CO,)

o7 =qiF € THIA Sfgwr CO (+Iel FF | I Cenea Seifrfore @3 CO Renfis
2 FAREIOEIRIZGICTEL AN (@19 Codl | @2 Algs CO WRE caAfba €
FICLRBCLE ReATPe *iezel F0F | SFCT CO T 20T CO, (O FC A ATHGTE
TS 2| APNSGET CO, ToTo SfErna ATARRET AR (ifde 207 O, Teod I |
I GBSl gdge CO, IR (AF e I | G IR I Gl R o
SR GRANE I IAGET CO,~a7 sifasnel I T2z |

AR TiR-S@EE (SO,)

SO, Tfewma W 2t @ Agq™ A Stomata | SeTel Sier, AifE, well @
% 3GIMTe SO, T ASR (@1 | 2FFEE B, (RS ToNce <3 2ol A2 | GFNTT
FEFID! SO,-F FATHAT, AFCA AMTRT AN b @ Ffo =1 SO, 7T 2™ FF SO,
GR OF] TER A AARFGRST SNPTC a10 I [T P A (77 | AR
(Photorespiration)-« izt (Glycolic) SRIwe 1N BB Fe A Fo [
SO, | AN 3few (Nerium indicum) SO, TR s REia a<ge 27|

TR@GTETTE w=HRe (NO @32 NOy)

Tfema NO, (ICeid 219 NO-F (2ITF Sl (@1 | 0.6 mg/kg-3 (&1 @iw NO,
Tfea AT el (77 @R 2 mg/kg-d (@ @ NO, o Ffs I |
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e eivE Ae@s (PAN)

TGP IS TS STHT ACH! SR AR 6 (9N AT
TEARITRE AS peroxyacylnitrate At PAN 915 3027 | PAN #TOIF FIe1Ed @R AT
Fo T | FCeT MO I 2 AT € S G0 |

st (O3)

SRR FI0Z 054 TG I (AT =Py TAW I AT | AR e I @R
Tgtna TRV 217 2 2113 | XY@ * 502 % Sef{g Oy Ty wie, 5, Aer-a5
Mo WG @ wail Tepfve e wgH o A O3 ARMIE *IT FCH (0F |

Zitates (Cl, Fl Tepifn)

FIET T AT Y4 I I | (FIRGE siroR ey (<iiTe 20 S
HoLT T

9.4 Te1 w39 (Water Pollution)

YT T TeTe Ry 72 GIR GRARCAR Sres Sl | P, THIE, W51 @R
BRG] RFACNE 2FF TCEH ACIGH 27 | AYNSGTHAT [Col G WS A saifgs
o @R SiteR smief fee SeTts 07 et qfie | Aie-Re, sEiRe, S qseis e
e R, TR R SR A7 SR YO 20 e N ASTONST TP
T B QCETCR | (GRACY! STz A7 GIRPER @27 o AelF ATrr | 3 Reed
97% T TR IR A2 [Y & | AFfore G2 S Siojfe] 2e1—J(Holrs, Soiferem
ol (Surface water), @91$% & (Ground water) @ @S & |

SR (O Gel ST 145 feie AnlotEs NKes 2]ifee | e, I59@, FeEl,
stell, ComIsS, By, I, W2, W2, T, A, TREel, TR @R ©id | a=iel
SR 446 T4 ¢ 55 (RITHICHR Trred, IR eTos JoATes Tof Mol | et
ISR TPt ifawe sieifas 210 [ferw [FSfke bR 1 @29 wepriwa 70
*oic* PO IS 2| MR FIGHCH € ey IAF 3.5 € 3.2 *OkH TS 2T |

TR TR el RFRFANCA 375 Tl i @ Ienomiel Gest fNreoid F0e Sead
(STS @ AR ARTTA Sravetasy (significant) #IfaS 906 | 329 a1 I &1 GIad
IR 2I0F Ffodd 20T €0F OIF Temad 0 |
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9.4.1 Tl ¥ SeA (Source of water Pollution)

e AT 4 S9fet 7o (1) oseieiel Sikeel € e smitTE (Sewage & other
wastes) (2) FECwcas wae @ Ffow 757 (Industrial effluents) @3k (3) FRCFER
AT SR B 7R |

(1) “meeiee e e Bt w@a (Pollution by sewage disposal) :

SR WZCAT AN TGl 2B Wl Ty, &R A G w4
T | G T H LT (5 IO I7 i, Flofer, Feie, AN Tonf AT | ST Freie
RCAre el A GRIGF N q0B, G2[ ARG NS ©f 2 217 wi<fic BOD
Q0T | S[R AR TC&Y AP FACES (19 GoTer (AIIE oo e sme @i
I SfealieT g2 (Algal bloom) st | @ wife Txile I &ters O,-d= Al e
R, T S TATE GROTE (1R SCel PRI 0O A 1 | OIne 5 206 Gea
vafy =37 | g fog e Sfen i £ (Strychnine) ¢at@w 7 (Toxin) ot
I(E T TS AN T P 2T €I |

SR B[S, TS, AZCE0 FONMF Wl (TR @R SIS ({19l S Wrwaitad
FAC AT TR TLA©! ATT | T2ITF 2SCGITFEI (Eutrophication) J0sT | (312 37183
Algers: Algal bloom 6T (el A | @B CARANCER MK NeAlS A& (AT Ny
ACF | €3 T R SCel Targe Sy Sfema e afsriiel |3 I3, T &
TGS 0,97 Al T3 FCe ACF | A 400 gm TG (PO,) 350 5o #1FT C*iret
TS 7TF | BTG X G Ag® Fhe Al (T |

G @IFl SCer (o @i (Biological oxidation) FH0e (X #ifFE O, e =,
©itE BOD 01| Ttet & sAfRsiel GiReicaiol (e smiel wdige ©itg BOD @i Siegslifes
“AfIe il 0 | SIS, @bl SiteTd AR Widl (Wi | eeers BOD i@l AW 4 (A
5 ppm (Parts Per Million) 27 O3 (@12 T& 2IaF SICA19) =R (12 el g A =l |

(2) Merwtaa T©5 (Industrial waste) :

T T 2 DI FHR T SLotR WM A | G W0 HAE, 6, I,
AB, (AT, iR, TARE AR, 2ATF, I T FEAE (20T AR
G AN oMY TEMACIT Sew Adle | FRenfy (e fNefe Amfeiie
e wte 47l (hardness) 3 a1 | SAife! @ Saf*tes (At fsfe eIt 4ig (Heavy
Metals) T2l o=, (N, Fefmm, o w, T Toi Sawe [ae (Toxic) |
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ot wiga faafeaa s

41y Tew faafe (Toxicity)

Aw (Hg) e Wowew FUR ¢ AP FYOET F9, Ja
o, 7 Sravzel Givlitas Kure
RREIGH 5 e Gies wiwe |

1 (Pb) mre, @, T HIY PR e, TS, T,
ANETOI (T ayioR R ciol

FrehE (Cd) | Fare, o (FoT0F € JIFOWR o R 2ITH

e (As) | M, gorew TEwE Gl WPITEFT 8 TFT FIPI

ACFIGCAR T O

@ISR (Cr) | Pare setes sufE RTOCTT A

@FEiEe (F) | gore o Fbm, Fo- Fregs (Knock-
knee syndrome) (2GF (ToIMS
@& AT @ AT I w)

(3) JfTwran avEle smid @At w@ (Use of chemical fertilizers in
agriculture) :

TSI *PICHG G NAAE FIoAIF, SANFHT € IR AT 35S 27 |
@9Jfe1 Io7 T g T A SRR Sel RS 2 welE I (oIt qRe |

SR (Weedicides)

@ e oMiTE FRCFET T Sfew (crop plant) TR eres GFArGoRaE!
(Monocotyledonous) Iers Sy M9zl Sfen Azl erws fadie=iar (Dicotyledonous)
Sitwe I 7O FCT @R @A ICI OIHE FANRIFHF 0 |
SV — SR IR HARbS wmifre, wierefled smeie e, «gifew, e,
CGgfem uig &, Aigtsrees oy 7 defw |

2aiF *<F (Fungicides)
Trizge—wisfit FE aifde @ol, e, Fa3eAW, FMEeRze, ETO, 39|
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IoF (Pesticide)
I omie Al SR e 749 (@I (5 (Pest) Tt #fewl, Ff, 203, FIFCGRE!

3 SiRACE T Afsze I, ®OT FE UG G ML FoaRCFa A
el = |

FoaTER Ao ¢ ewigad
(%) wefitelfds (Organochloring) BHC, DDT, SUifge, @Ce 2wiif7 |
(%) wsfitaEAcEs (Organophosphate) STaIfaEIe, “p=ifesie, e |
(o) FICIG (Carbamate) SR, SHEAGH
(7) e (Tfges) @b, Fmbs
GZTe TTEF Tl G-l (microorganisms) 3 @ ! (SRS [FRFAICAT T
@ YRS 2| WY Sralie [Rien a9 (e, 2aiF, Yo, ARFCORT 8 SRR
Toifefere e rRie =
1. TR (Algee) SRCECHIRRT (Oscillatoria)
TG (Diatom)
weTed (Molvox)
&= (Chlorella)
2. =g (Fungi) SpeEieEIe (Aspergillus)
el (Candida)
FcST=iEs (Cladosporium)
oo (Penicillium)
FizCee (Rhizopus)
FerrRas (Fusarium)

3. QLA APRCARIN (Paramoeci um)
(Zooplankton) G i@l (Entamoeba)
FH (Worms)
3. @f (E. coli)
4, [GREA fefae (Mibrio)
(Bacteria) AT (Salmonella)
e (Shigella)

5. eizam (Virsu) oI5iEo (Hepatitis)

D: \ Suvendu \ NSOU\NEPF/ 5CC-BT-02
Unit- 9-12\ 2nd Proof \ (Dt. 19.03.2025)



182 NSOU ¢ 5CC-BT-02

9.4.2 Tfema T7 Tl wareR @@ (Effects of water pollution on plants)

T Gk e GiIaergd (living system) T @F T @RS (solvent) | SRCET
T (1 IR RIS &) &1 wieifazid | ©off eted (@ (@ a9 gEel i Feyfrese
(contamination) GRSCER 89T Fed Aol [WF (T | Sferd 997 Tl 7aCe /il
Ao (Ml IR T —

1. 4 9NTEF I € Teolle S R FECT 60-80% % ¢ [ (Chow et
a. 1978)

2. o (copper), WEHRN @R e @R T g (/g Sfem R
(phytotoxic effects) ral A1 Swizgel FPISEM e (Phaseolus
vulgaris) | 92 7 died Afere 2eitd (combining effect) Sfera *NSRge
57w e = (Wallace and Romney, 1977) |

3. Jiw e e swidl ¢ SR (Blackgram), SGGH, «i aefen Siw
AR WG S ST (7 | SENHIR Ao eihid g 27 (Chowdhury
et al. 1984)

4. ool qECE P RO Qo9 qACT FIAC] OAT Soie Sfegn (T *Mefh
(Nymphaea), 2ehF=ifaat (Utricularia), 53f (Marsilea), Si3caizo (Isoetes)
ool o@ g W K4S =

(&3, RSl (Salvinia) FINF @F 2P ST T (0T 41 2Wid FET [
&G AE G qrE @ 2 SFelRE (@0 AW (vigorous growth) |

o <iTdMl (distillary or brewhouse) (2tF @i SoRTxife @ TwifEe
(diluted) Ieiega Mg SAifF=iif# wiNa SrEeg™ S0 COD (chemical oxygen
demand), GifSam, =Gt agfes @t 3w w07 Wifba e sfag ks
JE (W | 3 AT TIRCGICS ALCETHN! WG PR (o AR
(Rhizobium)-«a3 I SrFreliRs A ST o711 32 el e Sfen
T oM (peanut), 163, (@ Tehifng S[Ca1 1% 9315 (nodulations) 2ifeze
27|

® T U w(el Wibw T pH I A wiefie Mbw srwel I 2w A e
ffen s eiT= (nutrient ions) (IS (sT12, SAICAIPRIN, 2{GIfRIS, et
Aefox wafel (solubility) T TR 37 Sfgwma ANEs Jw Fze FF|
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o FoRT Aoy RS A | &Cel OPNI (x[IteR Sffge I (unbriddied
prolification) (e TSEIRFCI*N (T4l (T | 32 GCod AW *ee [T A |

9.4.3 Temae fE@el (Control of Water Pollution)

BOD wi@l =¥l e eenel IRl Fwal oFfod | qe FRge FAR e
AAREF TF A SO (¥l A SE 22T 3917 A= e | g Frwaze
O, IGARF, (o1, AP 2T T [ o= (e ACASH |

(1) TR gfTe IARTE siviel TS Tt A ST TR @ AT ET
TR 2T FCO ST QT € B 26 wqiiie] Al LTS | @ FheT 2mILo)fo1cs
NG S0, I Fowd 20 0T G T RN 0wl 1 A | FA-FRA
ST FRIPAPT [N A= [7esl s @0 2N ¢

® SR T @35 (lon exchange) sirfsre 1 Fiowa SO
ECFG #1197 LT |

® <ilIm Am-fNTS (Mercury selective) SR GHbE 2I=foTs |

® (T Wbw  ~ARTIRE *iieF (Polymeric Absorbent) =it |

® ¢ FEEIRG [eaee (Electrolyte decomposition) @i |
o (IfTAN o9 +fied wfewRe (Reserve Osmosis) #&foTs |
o Jos SCAT € Sgss JAM—DHRGIN Sz a4 |

(2) *z4, [T MR ATANAT Tl AP ST A e e el &
Arffore [T T 2IeH |

(3) & (o1 TLAMCAR I, TR A B (AF 2T (e AT FJeh A
TATS W @ @IS T A0S T(A | A2 (ST S el SISt 20a [eeiw «a0ea
Gl AR @B (T (HNKw FICO I (@ Precei= 7fowt (Pseudomonous putida)
e (Rt @B JIte IR I 2|

(4) w7t S, SFRACE T, 2T 6|, A ST T s9iiw [ T 2 |
G2 IS GAGSAF SCIT oI G il AAfRFEa (e 2Are |

(5) IOt IACT TR fTgee aicaie | [eea swie g (st DDT (alitad
Foasa Iz W 2|
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(6) TER TLad oAfFEiel WS A el TR € TRARRE W o
weigerel (e RIfoT S0 SIow 206z | 3 T Yo RARE b7l ez @3k S«
Topifr AT s fifers 2z @2 ot TSI fge areE | e @3 Sehgeel
GO SIe @36 #12 SR e TS [EATeitd Sneaive 205, G 26 353
e Ay (Rain water harvesting) |

9.5 A ™ (Summary)

G2 OF(F AR ECIF P 932 Tl @97 93 e @R dOR Ao
20T | Y @il ST H<esl Srard 1 TR | ACHR AR AR IR (o=
SICAGIfeE [, TG 7o fsfetieael, Tepikedl IRce SREHed SRPmIRS!, HEd
AL AFoF T [RCAlK, ITACFT FASR, AR 71 7390 2hofs Fform =i
BRI | ARG AR SPRoCE 20—V, S, el 73el, Anus 3ol | afsit
v FRCFT T GR e ToAmIaffe1 Rwifioeia Resfie 2w | Sferm Som yces
gor RUReIt SteAlbe 2RI | 9568 L Sitenfbe 2oz 2fsf’ gac S fogees
TARYfeT | SRR CRTE TSGR I @R oifmeffer qem zrae | Sfetww er
GER dolRefel TrieRd R e 2R |

0.6 @M (Questions)

|. 7z 4ot e (MCQ) :
1. I VAR SN TR W (A —
(a) S@fs wfore Fo=Ee
(b) & % g
(C) o™ AR @R (T IoaHF A2
(d) M ¢ FeRRAER I

2. CHIOMIE oS o ZE—

(@ PAN (b) HF (c) CO (d) CFC
3. CFC-93 Sros T ZH—

(@) AT w2e (b) Arooist fge @7

(c) T Tl (d) «ie e
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4.

10.

11.

12.

CNG-a3 5 32| 2

(a) I aT FABGITS 7 (b) FTSIET MG ST
(c) T «Regce i (d) CEE WIblEET S
et f1fbe Ice @RIT—

(a) Wfoa et swicda g qren

(b) ARIFEAD Bl g SRS (AT AT oA
(0) Ao Wefeere et S1xsTwoiel

(d) ARl SRSIT 2mitdd sl #Ite = 2edl

REgreR ¥ o2d BReE ol = Al @ Sfgn—
@ fw (b) “feTCa=ST (c) fmy (d) werer
AR AT FCZ STTT-GF TG & (AT ©IF AT 2o (I ?

(a) Sfea ©e Foaq (b) =TT Tesiiva i
(0) Sfer@m eo (@ @R 2 (d) IrFecy SNwseEiiey aferaiiel I

e MG A TF ([ (@Fiore—
(a) TCsi@ BOD (b) STe aifrld @ 2[E ofsads
(c) SulsalleT g (d) soTer adw Pl [k

AT RS RN 9 T @ IR T T—

(a) ™ el (b) ST w@d (c) simere ge (d) FrehEs 17
O 4y YA TS T (G 2

(@) =™ (b) = (c) 3= (d) =im

Ge AR A e T @ SERT—
(8) ST (b) <Sifsal (C) ARCICAEl  (d) SR

G e 2 (M0Z AT I (@0 AFCS AT @R WS I 2l 27 @
Sfew(b—

(a) zeFenil (b) e s

(©) wiffern (d) et
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NSOU ¢ 5CC-BT-02

1. 7Fre epiat ¢

A w0 DN P

© o N o O

10.
11.
12.
13.
14.

15

AT 739 Feice [ (AR

FEH GR FOHIL @ 2

AR qACeR 24 gdaReler & 2

R e FCHT (6 8 S(GA (AT 2P, G I SuIzFe € T Tl
T |

PAN, CFC, TT® %3 ¢k H,S-«3 Teaffer forge|

g w@d fogeidl SR Jowa Reapras i 614 |
Tfem IgRel STEerel pF (APTI) fgoites il fBigw |
SyieelleT go e

BOD-93 3% o1 |

T e FeEN-9T @ F7 T @k [afea S 1
AW @ REIP-9F G0 FCF O @R RARF 18 |
T-fo-FegN w@ce & @R

730 TR SR ¢ JHamE-aq T 7Y |

oo RO 12l wale @) 12 G- @7 9 fory |
HEIF R IEISFRIT €79 4oq qaCd deld (e @l o3|

1. o4 oM s

A 0w DN P

R wECe ffen Tt @ [y vRemces @A oy |

Y e g [few Seim Wewtel St 9 |

Tfgma eoiw ifon aRmEe FIAcEa 2R FREFCA SENbal G |

s ffie pfe smif ek BE I5) smid ARl @ wRel el =@ el
SN T |

IRCF PR M IR a1 T 730l [Fed 27 ol IRewes 14 |
T MRS Y2 APF GRIGF AN 1L |

6. Sfewa 95T ool WA AOR WP I TG |
7. T foagrem Rfew Soi SIebal 35+ |
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9.7 Teddlen (Answers)

|. g Fdea e (MCQ) Tex :

AR
A1 2 3 4 5 6 7 8 9110 | 11 12

Teq c a b d b d a b c b d d

1. #e amie Ter :
AT A 1 2 3 4 5
SO T 9.2 9.2.1 9.2.2 9.3.2 931&

9.3.2
AT A 6 7 8 9 10
SO T 9.3.3 0.3.3.1 0.4.1 9.4.1(1) 9.4.1(2)
AT A 1 12 13 14 15
SeBRA AL 9.4.1(2) 9.4.1(2) 9.4.1(3) 9.4.1(2) 9.4.2
1. o4 eE Teq ¢
AT A 1 2 3 4 5 6 7
SR R | 9.3.1 933 | 9332 9411)| 941 9.4.2 9.4.3

& 9.32 & 3)
9.4.1(2)
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qFF-10 : T “fqr ey : SRS A T, o oy,

GTHEF T, SHJ0, G W qaR FI- 1 (Global

environmental issues : green house gases, global
warming, ozone depletion, acid rain, EL-nino and
La-nina)

Ao (Structure)

10.0
10.1
10.2

10.3

104

10.5

10.6

T (Objectives)

awie=l (Introduction)

f=en a3 (Greenhouse Effect)

10.2.1 &« A rFe-9q F99 (Causes of greenhouse effects)
10.2.2 ~IfataTet Si=ies speeEed efeid (Effects of Greenhouse Gases

on environment)

fe¢ TgT= (Global warming)

erEwEd g9 (Ozone depletion)

10.4.1 sTEa eI Fidd (Causes of Ozone layer depletion)

10.4.2 STEHTEA JTE FeFq A4 M2 (Harmful effects of ozone
depletion)

10.4.3 <t go-aa dfesia (Remedial measure for ozone depletion)

I 35 (Acid Rain)

10.5.1 =IF JH61 FA9 @ TGt (Causes and effects of acid rain)

10.5.2 SiFearEa WA «ar MgmeiReferce wiwgfGa et 9taes (Scerario
of Indian urban & industrial areas)

10.5.3 O3B eMmtad FCAFH  SraEdray S#m (Some important

measures to reduce acid rain)

-l 2 wiEe wRese @ar s-fat (E1-Nino or Southern Oscillation
and La-nina)

188
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10.6.1 @=-Fta@ et @ wAfqqife (Causes and area of occurance)

10.6.2 =i-fmig @ @ #f7qife (Causes of La-nina and area of
occurance)

10.7 =A™ (Summary)
10.8 ePIFE (Questions)
109 Tedse (Answers)

10.0 T (Objectives)

B G HA1g FF SNl fasfie [Remefer sEey T aFet T Fre AR |
o FTH (I W& € GF I |

o X Tl @ &t 2T LA 2O |

@ ST T(IF T 8 O F FF9 |

® SIEJT, FFA 8 I |
°

YO 2 |
10.1 &%<[=Ii (Introduction)

fon eiw 7ol ¢ o AR R ¢ aeim JiEct o ofic oiw s sar
IO LA | O Wi G 2R @il oy AAfFc e @ —Awee aiws,
RSz, o g, IHgS, GEfil O SRFRIA Ngw oiw wME SRETed 5a
AT T ST TS AR IR TS TuRe 0o 5iE0R AR T T
Ao |

SRR BEES o i fSie (Peter Morrison Vitousek, 1994)
ol AFOCET A 2SSl FH ACCRA (T SRR 2N 2T IR A
Aiftz @Bt I @I (@ NPTerel FOIA R/ F(F S0 ARMEHT SAN | €5
e Tof ICACRA, SRR (@K 2 (17 e IR 2T A9 AR (2. SIRA) AR
S |
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AT IRAGE, GAGE G ARG JUBA9forar TR 77t 2

Qi
(480 Km Twe! #17®)

R [N
(80 Km Twe! #1(®)

EAIGIRIE
(50 Km Twe! #1(®)

Gt
(e =1ge1 50 Km
g w%gs 50 Km
Tl +2®)

@ 10.1: %A% 47 AT YT TR € aui (IS5 (Source : Raven,
Berg and Hassenzahl, Environment, John Wiley & Sons Inc. 2010.)
G, T 2SI K wity, Ao It AfRSE, st T ¢ SR
foarge o SISt il qcacz | Snizad f2ota <@ A SHIGIREIE Al T SIS
BEF A | G2 TR AT ©Fes Siforasat af4r At Ultra Violet rays (UV)-GF
A A ATre T T TIFT-9F T© T FCI HENR @23 E@F | @B AL QA
HfRAE Tyl T R GIIT SRR BT F(F (O | (SR-SARE 53
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(Biogeochemical cycle)-a3 ST IS, Towel IR ARG «F [RE T
IR | Ol IRFGE (Pl Ol Fod 2e O ZOlt gHGs € i wos
2| AR ASR 2TT N GRNGET ToT |

10.2 & 2 aTFF  (Greenhouse Effect)

10.2.1 &« QTHA arF3-99 F79 (Causes of Greenhouse Effect)

AP (AF @ T G @R SReid [ugae eifewfere 20w st it «ifis
oY oA [ el (oltz O wlTial 2—18°C | 5 sjfSetem e siviwial
IGRG 15°C | ©iztel @2 (AtF 18°C + 15°C = 33°C-937 Ny it fuoe #jfedw
IGE ¢ RN W A AN [T PR SHAm Tz |

O [0 ACACR SEIR A0, CO,, Ftad, O3, NO, @FICAFCR I 2wyifn | 2291
A2 7 BT 27w | @ (@ 198 TSSO I8 AT FIREN
IR IS A@F (rg A @R AR[AT oT Slosial Terares I HAez |

A9 2ATER I WA T G2 BT AT 2icae (Infrared) af&y
RPRETE (<17 FF O ©IoitF Ao (itr ooz | TSI TARIRT RIFCR N
F2TH rPefer SIS Iww Fa0z X T AA AT Ty I R (A
oy TFITe IR | FOIR A2TH AET AT @3 YA ZiFd (one way filter)
FIe TR, T IS 270w wPTCs ez g Tewicae aRes (infrared ray) SiaR
AfSwlers 2w 100% g @re oz w11 Saieae @FTSIE ST AT FA0o
T OIF SIS pRIsiRrE 0z 59 Sw-saeitwda Sk i @re o A1 ©iE
Y Mreet fte ATRCER foon ww@l 8 @i IR (oamg SjfRFA7p e EEies
o TR (@S AW Al AFieT AN s @2 R[S T 0|

G C R e B i 5 ) BT < IO o 1 B e [ < ) o P ) 5
T AR | TG WGET AT 0 o I =ed @ @R IR Algey =1
SIECE e [RATET YA 7@ [ eAfaee

D: \ Suvendu \ NSOU\NEPF/ 5CC-BT-02
Unit- 9-12\ 2nd Proof \ (Dt. 19.03.2025)



NSOU ¢ 5CC-BT-02

192
Pl sftentEs g =iest
| e & <o e
A 7@ R A
¢
e
p QY NG /‘_r/‘
TS (@ A
QLA (W I y TFIEe AR 93 W
2T | [:1 Mwzres ayafer @
5 i =71 we AR e
yj {. oy sfawees oy 27|
AT (T ©l9] S SR R 8 o e
gﬁ;@w %WM " Tyl effewfers 2 Al
AFfes Seen ares

10.2.2 AfTaT AT TER 2o (Effects of Greenhouse gases on environment)

e T AR s e 2o

fT2TH A 32 Semejfan golq (W)
cO, SR GiAIfed 72, I @A 50%
CFC FlG @ G Aol g g, GEpE 20%
(aerosol), IS, Fif%
fires TS/ ST SRS *o, eTos FROHCE, | 16%
NI
o G Gl w2 8%
ABECGCR SHZC | GRM GleNfem wee, 79, Wb, FRewE 6%
JETomICT w2
TR Aol ", W AR FreiRF AAS e sifase
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FRCECH SCEITAI ANISH 9717 251 CO, | €3 9017 (T ACERFCET 2T Srelres
T, SRR S frgtle «F B R ggesidl | 100 I21 SICel AFASER
CO,7 W@l fzet 275 ppm| ISACT @ 2T 360 ppm | S T 2002 2040 AT
IR & @ 450 ppm e AT | Afeqma sjfadw Agsets A 18 [iemw 59 CO,
TE 2R A O GF FAAHT o |

G G w2 e APNGER CO,-F WAl @ Q0T BTITR | GF W04
SR GePRIT 25 ol (REPT (mis)fer) (NG G gieifers 70 *Foies] wge 0 |
USA @3 Jioiita TR0 «fity Siitg @R sjfadid (6 CO, qf%a 20 *ioix iz (i
(AT (A GepiRayl SR (T Soieisr W@ 4.25 *reigs (2 0.33 [fer) | @3
AT ORI Gyl faSl a1l 5fAdig Gepirant 17.7% wiefie 2w 1.38 R[feras
ST | TR SRl AL, (NG GeoRerE 18.5% [ 2T 1.44 Rifere | srepiai [siea
AR WS AT eI ghl O AT I @O A |

AR CO,-F AR oy Jze I 2o [HREIE 70 20| SRR genfas
ToZ, JNe IR 2 AF | SUcE ey ACARREAET MG CO, (AIFel I
8 IARCICE SR T FCF 41 | ©f2 FTuige FHEC e A AW go I=9pm
7 T 2 O IFHGTE CO,-F #AfNe I (o008 AR | A AN I M1 oA
Ol |

IMe CO, (2 eTos €3 (AR €Tfik-aF oo 7l 791 T ACF, 92 IS AT
GF AZIN AT 1 28 IR (CFC) | G2 MR 2[R 1 75 | CFC
WA (AR SR FH O T FOIFFIET Sor® el O; TARE Fhoa® I |

CFC- 99l G 3Pyl 2o ARCIe @ =IRTg | & 100 929 1 IRFIGE SRFo
I (AT AL IO 20 | CFC H2ISH a1 f2ca wiexifs wriwied e e
SC2 Al BT FCE CO, (ATF 15000 Yot (@ FIIFT | O #oi0* @ s CO,-F
T SIS 20TE GF G SR | USA, FIISI, €T, J308 @R ZSAIAT
et Tifeaz G = (Aerosol spray) fItd CFC-31 2R wiize fafam
0 e | g wor fRees omiejferte Fratz A CFC 9% GTaes <29 5ol
Aroele fmgee A 9 BeoAwa |
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(360) T (19) |ﬁr;2m
ld 5
& (10 7 AT
& &
(360 | T , (1.2) . . ,
(1800) (1900)  (2000) (1800) (1900)  (2000)
E (320) __ T (3.0) .
]g ©
& (300) T . (015
5 &
& (280) | . g o | |
(1800) (1900)  (2000) (1800) (1900)  (2000)

9 200 IRCIT ARG AW 2CH Ao sifee JwE @2iba

TSN USA @3 Gl CFC-aq Teoiive 3% 63 featg | Mrowlst famgees «ifaae
TH 2Yfed TBRE TACR| OF S 1987-¢F Weigel (2lthiFe (Montreal Protocol),
1989-«3 (zeThifes TStz (Helsinki Declaration), 1990-3 &7+ (&« (London
Conference)-ad $f@l RTT oesl | e fmvifmers R @l e
AH0 HeTcz | AMRISH SIPefed e Teiw I Srorg el | Agfes eI fafye
A8 SRR @3 Wal Ifce Ky T ofi Rew syl |

10.3 f% TFE= (Global Warming)

1980-7 w2 e, Rfon (e sapla 12 e it (o I @ oFfen @2
B AT R Tgel i e | ARGCE (United Nations) iRt e @1 42
Y9 FH TORNSCIOE 2ICe O F2G0 (5 (IPCC) | AW e Al 200 S A1
@I wiftg 2 @3 AT AT TS ¢ fradie aaeea | Sima A FEEH 1990
A @S AIH 1996 AlET 2 2| qre O FritE (= @—
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(1) =fAF= oI¢ wi=migl o' 100 T=Ca 0.3-0.6°C I (oA |

(2) (TSI TS ATZTH 57 ARG WS 2067 OIS 50 *Oi* AGR! STE
@ 4 w@l 1.6°C (A 5.5°C (5@ 2.8°C) I it 2050 AT &2 |

(3) GBI ARSI W TSI |

SHAYHe TGN ARTICR @ AR Sias = (o g STardc@ian e
T ZAe, @3 A @ I vere AR T T ©f [ snee de (@
Ol (Mt (e [P

(F) T@wetsa Twel 7 (Rising Sea level) 3

% TR e TRIGET oW R T SR SIwes IiE I e AffRSe
T TETe(ed Ol 1993-F ATATH =9t 2022-¢@ 10.3 cm I (7tce (NASA-9R
SEAIRS (@F6) | IPCC-T AT SR 2100 A IS oI Tmwete™ Swel i
67 cm SN I TR GF T TP [ Sigew gel #ike 73|
Aol galfe @ AFAWAT T (rofet bRl ReRT 23 | TRPE@efel SioRal 2RSIICe
SN FACee S@IE F Aoz AR | T0e CO,-dF W@l 2 500 ppm (R[0T
I, TR NGl WEF 2T AT | efie @2 Aw2iSa 7P IR NG (AR
STk A 5 2 AREER Sy 5 I8 5103 | Afus 3, It Tepifng
o) o g @3 SN SRACTHE ACFO A4 |

(4) gE q9ca & (Melting of Ice Caps) ¢

@2 Si9IE! IR AL ALY ATETS @R SHHRFOFT I 910 *[F FCACE | SRS
Gl W@ = e A

TETFl (A ITF 9ICE @Y WA I 2N Aee wtet | 73 R wife 7@
TOR MCF @R Aee] Gl (60F IR ABRNE (rdl (0O 2N A0 |

() Tt fqoRE (Disruption of water cycle) 3

RGN G2 AT ARIS AR 2TT Teldbes | <1 8 I A ¢ Ry
O ©Itd 2ol 20| GIMF @ IVF FAE ATCE Y g, AT 22 o
(FlAle BACe AR 296 41| WY g SRS 2w Tom =i A |

(@) T ¢ 2Ffes wgrema #faada (Changing forests and natural areas)
GERRE 2 FfHE SRS SemPEIters (STl SRR doiie T2 |
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CO,-93 W@l 500 ppm-a3 (T4 ZCE I FCHIGF 263 7)< Gros | (@, 2ARGReeR
VIR NI ACH2 | AR @F (el W[ Targfg we | At A [oArm =
2@ G 2R INE SR A T GRS € BHIREH |

(e) IRTHC@ 8 AW Tesiwta FTEH (Challenges to agriculture and food
supply) 3

SEARA 2If§$e, T2 CO,-7 W@l 500 ppm I (&FiHe RATTT TeAMe ST
AT 901 7T 2 GHIeTe O THANT @ G2 XN (FCAE TeAM I el
o0 | ¥F, M0 AT GIHF 2ATAGT! AT | T SN SoTwd g, *Ifa 99217
AT, SR = AT | & HHCE TR o 2T (FCa SN I I
2SI AT | A LT Foam ¢ FICR @l TS |

(5) SRR 87 g9t @f®@ (Worsening public health) s

@A Sl7IER SR BICs (Heat stress) i 217 AT | A 7390 AT =PI,
ST 2ot AT < | A oeeffeE @R (@ SR, (T, Aoy,
GICTCFENR0A, IR a9l I g @2 oRarese AFCe Mooz |

5 1880 (At 2020 e #1¥® #JfeSa wiommal »fstan «3fo @2foa oredt 2@

e 1T gop SloM@E e

2016

0

190 ambove labe 19th Comiury

\©

a5

o

R0y 1T g7 SleRiaR

HASA GISTEMP Baselres: 1BED-1EGE
T

T L} L T I
18a0 1900 1820 1540 1960 1aao 2000 20

@ 10.2: 9fad oroa v S @ 140 ISR @Lfod
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10.4 eTE®d A (Ozone depletion)

IS GG NMoa FCF 2 10 km-25 km Tl +15% e ereiae
(0; %) <36 9Fgslel =il | @it 20-25km THOIT STE ABIRCS TS ACF |

sffeate Sifetagt I (UV-ray) IRSER O, IICE (ST AT SifEeem
(0) ToF! FA| R O 94 IefiF 0,97 s I 2T €T (O3) Coat | O
IR UV e 33 0, @R O (o Rxifers =)

@ 10.3: FOIFFE-Q ST B9 R

O, + UV - O + O
O+02+UV—)O3

O3+UV—)O+02

AFlore GBI O3 3T IR RIS N IFME @ O, @R O5-F SR
G A SRS Fhoea UV A1 (i 220 e dFiore e GRess e 2R6e |
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@2 ST W UV 1 10 TS (40 =it o aifsge 2oz | UV 3 fse <@,
UV-A-B @3 C| @2 ReE SItwd ST&ITHCHT SIS Sl | Td SIS TRCH0H o
26 320 MM-93 (5T (R STATCHa UV-B | @23 UV-B & (1T I3 frs Iicenss
fRcaifers = erwim Ffat 70 @3 2t T FA02 | G2 I GG TAF GT ATTA
S A Mutation-93 TT IR OIF (ATF GO I, (51T = (cataract), Sy
Aofor AMER SRd ©Ia 3« | 1970 -3 *i@d s ReeFiom T «iel @
SHICGIFFIET SIERSET (6 €rsw (04)-a AT AT 2T 4% I (9I0R | dRTNS
(Vg ST MOFAN R PTEHIeA (Winter and Spring) STSIH 2% 195 QT (72l
(9102 | 3QCF €Te 91 Al Sre (@ (ozone hole) = (el 2R | SEAGR
(Arctic) @3 WITI (Antarctic) SETe €Staa W@l 30%-9 (0 SeH S 2% 70%
2P S| 1987 -9 @ R S8 (el (9I0% (T STEaSad (@4Ta2 Og-9F 99
FIACE (T OO (G I9g ATCZ | GF (A2 STENET 2 (FIACIAPRLCAR
(CFCs) sRwit=x sty Reeiaial ff*ow 21

10.4.1 etow®d Ja FRe (Causes of ozone layer depletion)

STEINET B Seros FFel 26 i Sevlifte apifass smiehaz | Ko Sraeiag
TR oief (T EFSIRBC S IR, R[S TS, (ATG, (FN-2A20
72 “iief (Foam blowing agents) | GPITAIECIIPTNZ (CFCS), 2RIGTFIRIGRTRIPR
HCFCs, I 32 (Halons) 2¢fets eteri gt #mief (ozone depleting substances)
1 ODS 3CH | @2 SIPPTRE R 217 JIta AT AT STaree SR cofigT |
QLT IETS (alifa SePeet Stans [Reaesr (photodissociation) e #=AI4TS
RS =1 [ erEd T SRR IS [ |

«JIeF I T (Free radicals) €tae RIS SRHHT IIG I | AIBIECO
g T[T o1 2 —2RGH/E 7 (OH-), 7il6s smifze 11w (NO), @i o
(C), @I e (Br) 2iofs | «al ateicse ©iRd FaRier (reactive) | sI93y eieenics]
Cl- @< Br-4g gl Srreiis ©it iR (It | T 2419 B 251 (RICAIgCainsia |
37 Gieeifrag siifse dwtae SHIwE UV 3fe [ ge cete m |

CFCs + UV — CI- + CFCl,

SfeARFT Oy oY Cl~ SRR SHAPRISTs, (Sre wiimed R O, Tre IR
2|
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Cl- + 03 — CIO + 02
ClO + Oy — C- + 20,

Cl- ST d2eItd oo™ AT «3 42«7l Ieifes [ Jwalfe a6 apa RS
O; (S06 (T | 323 SIS TR Terosl I |

@3B Cl- 3o &I 100 725 & 407 100,000 STSI O KT FHCO A | A0
32 2RGITE @FRIZT (HCl) @32 @7 7285 (CIONO,)-9 IS 207 O Seoa
5 (ACF (@RI G0 ORI GICATRAICE =0T S0 | G0Cq Br- O SIoe o] Sl
@ &g SHIOIFEIE @7 2l 372 |

¥y@ CFC-3 o3 «Tod aGead (e, fiptizer at spsmamefem (At fAsfe
TGS SHZT, ZBEIFIRT PTE Tojine 42 Srela W T SCEAC] IR
2T e 2rtg | BTe (ed JARENRS TRl (SST) (@5 T F5C 1,
USA-F CFolAig 32l 00, fptizte Siow gl 2enfn (ats Fiefe [fen ammf O,

@& BT Y |

® (FTAFCAFE™ (Chloroflurocarbons) :

27 fSrecal, gferm, (Thomas Midgley) 1930 It (HRFSITE 20103 ERICHRPRIR
(CFCs) wIfR®T FCa=11 T »% (Du Pont) wINF @36 AR @3 Afeifens wsae w6
fped (Freon) | €8 CFC a4 7%, SCa1 Sl wiZy =, RN @) 9 [iswer zeam
fafen Site g TR 2R e 9o wifetafee | Fie, Aoolsl e wiete Kafnge
GEEAPTE A Foif, o T Tosifn, Rl A 2SS Miere atre 9T Arere wlele |
7% @ =ity g IRRET Srow Fe fee], G2 RIRCT T2 o7 er@l B
TR Fe FAF G2 [eed Twe omieffeite sl CFCs-31 Gt bl fecaiies |

gaglete CFC-113a (1,1, 1-G1RTFEI- 2,2,2- BIRFARCLT), CFC-11
(FRAFEARFE-11) 2dgfe N7 775 M il IRESTa w3 ol (illegaly) I
AR | RS Sl S =2 IR o=l =1 qeet ojfAde etem e s
feife 20 =7a|
10.4.2 STEINEY A Fedq ez (Harmful effects of ozone depletion)

IFCCITIE P @& (Ecuadorian Space Agancy), 2008-43 RTsiG s
TSR SIge IWPRIE (T 3FICCR-99 206! (Quito) *izta UV INE wrenifas
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MG I (IR T BCSH T 24| @A WHO F=iegs UV 2red (UV-Index)-«3
BN S 11, [ RITRIT 2ATF 05 6T FIFe | T Srwie (mid atitudes) IkT @3
wfefag UV 3 Sfeutas Rsfer 710 el TS [sm (O «ieeg | wietsg (South
Pole) etwC*F € FIRCAF JE AL AT A<ETe WG, [efeees, B, st
G WER SR WA ez UV IR T0e% de Sitecz |
TAET SCEDT SIETEd IR T Foq AR FA e I AR |
aZIele Trard 1 AT (@ Waifefas UV-B 3 Ssifrifere *@ita wafsfs feoifia-D
(odl =1 A0S FSOIRE-D @3 WAt 100mg/ml o (@ 206 AT WEORIN SRS
@R 3 A | IS *FF ArAemiie e fEHfm-D wrewe Fafge 231 oy wites owiag
22 [fye 20e NGEa JoaiF IH S
@ X OIS AT RAG A (T I, ([FCIF, (U] ofe @k fofi 712 [Kfen
TEe 2l s UV-B IME wodd 2o (dll T |
UV-3fce wfeam= 23| T0a SfE Seolvesierel I |
® TfEw UV-B (+IReIST HITSINte Trel »mief Aixiw Sfema 3 UV-B 3k
T greifte 23 @1 | Ifve TEifefas UV-B-3 #eita SoiReos |1-93 @Rrom
TS g1 | AF TeE Sfemd el Iy wloav=l gre 2Atd | oitEwely
4l (5" (@ UV-B IME e 2R G0 aenfod Sfen o siwsaefon
R @sig SrerwiFe @ |

10.4.3 etE gW-a7 Afesd (Remedial measures for ozone depletion)

® ST MR +ITF Fewd *MLTIZT @I« CFCs, FIENS I§ 2GR,
fIiEe @WEe, 5N SERT defer 9T Tobl T G bel |

o CAGITERIN bifeTe AimavRa <R SR e |

o R It Foga [fen Pl 7eires T I T« % =l
s @ fefaaim, IRFCEEE aofs I9aR T4

o IAUFC B3y AT FHICA R Ty IR AR ACAG(Tol ZT AT |
T T AR TG ST AT g7 21T | T erEe 2T AR |

o T IfTHIT @3 “ARRATS Awoicsd (latent heat) wrex fefers Fife wmz
T 92T TNTE T | @R I, @RS, M aefe e
TR B AR T WO W AR [ 0
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o IR &t RO FRGISHIERFETEIT (HCFCs) @R 2RGRFERIPEA
(HFCs) T92ie 391 | 918 ST&we K3 0 g CFCs (ol SCapi<e
BRI TR

NfGeT caAG™e (Montreal Protocol) iefel 1987 ATeR (RITNRICH TR
%9 CFC 23S ¢ JR2ET &7 o) e wify sacet T 2yfes omisffer site
Gl 7T | ST (eIt 1996-9F o (ATF 10 IR QT (MeFl 2| OF [0
T TR 7)< REel 1T LU IE 20 | ST ZIET 3 (2THR AT PR
2R |

1994-9 ZTARBGT (¥ (SIS U 16 G°6%a (16 September) ne
STEET TH 7 A 7 eram e Roe bfre e | @3 febre wfge
CANBIPeT RIS el I &) |

10.5 o1F 3 (Acid Rain)

10.5.1 =i¥ 3Ba w4t @ A (Causes and effects of acid rain)

ARCIC SIS A o1F Tesiw FACO ST @T I T 20 OIS g A
Acid deposition I | 2T e @I N, ST, TG=ITS A TG =71 G
grenfa wae At fAfen 2t sr@ewaa (internal combustion) (22 eiFfere ItEa 3%
| G W SEERTEET 2@ SO, NO,, O;, H,0,, OH 2wifr |

e il S,

(HA0, HHCH & HHNO, a0

 fha 104 SR e B
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2 Ty RPFeHTE IR ygene o w4 Im—fers (Wet) @R *F (Dry) |
@2 fors ermefe agwets [T 7 29 =535, sweai (Acid Snow) 3l
i MR (Acid Dew) Frot (T ST | *F® SIwas smifafet Srem et St wical
SR @ SRR ATT A | @2 7 I oFore (@ T 27 oiew AES ©itd

oHYG A |

RIES RIES
NG é NGAT

so,—>| 0; F— so, —*| H0 > H,S0,

NO NO
e | 2> %Noa — — HNO;
25

i > CO, > —» H,CO,
P ffese
341

s CERS(EC SRR
J REIRIEE

TP,

iR & e [forer wmei sm |
QiSRG Rkl
gl

Tfre @b @ Re-TeT1, STHIFHT TCet Frfod (@ Telol 92 ST FG!, WS,
G, T, Fiferten ¢ Sk (R |

3T MRS @F% wifEF | 37 pH APre WfET onieR @ Fdwe s 1 Fi9d
@2 pH-93 W@ ST (70 AT| o7 S pH-9F @l 5.65 @7 o 0T qe

RICICEIE
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1969 ts1 oG MR @ SIHgFs &3 ©iF pH fes 2.11 1974-9 Foenics ©f
foe 2.41 Teasd USA-93 MaFe JFBoiices 5 pH 4.0, wigfie ©f @ =NifEs |

® 2 THYFOT T(el (A FAFS R O [ | IACTE, YOrTH TIMCe pe
Jl CaCO; 2ItF | WEJHa H,S0, @2 5 f&shisl (Gypsum) di CaSO,-9
AR FCH A AZG2S. G WAIgO T | GBIA ICE A Gy o 6 27|
qge IILOF FE 2T |

@ Il ATE(F THT IF ASKS TALAISY | FHEACT THIBA 2Ol F2(T3
SICR | ST TR, T SR @ 5} SRiey SR IR STros]
el 2 ey fofere w41 20z |

o TP AlRiAR Ao 2 g e Tl wels NiHrse A 21 Rrres
IRl el TS IS T Wi FCF @2 TG | el Abre erey
Gl R®OE TW @3 ICHT AT | ATACF Sfgmma Ffo g T |

o TESHE AFerge IHYBA 2R AR JF 0 AMSIAET ARTE
9502 | pH 5.5-43 N6 5CeT (976 S Seftaforeita Jgeslel seme 2t s
TTRT ToAW 2T AT | S 2T 14,000 v @32 USA-@F @i 11,000 20
GBO ORe Hoaw 2R |

10.5.2 SiFearda Tgwadt qar Mgmerdtferres smafSa et (Scerario of Indian
urban & industrial areas)

IRoq Tre A= [eEwe F0F AolofF, IAIGE (Eedrel (Mohanbari, Assam),
GFRAW, RG] @R (FCRIE-GF [ wIFF (2001-2012) pH-93 W= 4.77
(AF 5.32-F 0¥ SIS (TR T CRIWSIF SIFIBa @l ot w31 [T iz
R e, 4 W, 2017]

@3 e W2Yfeite @R O ANfFed @ 2 ey SeoivE, FEAR W@,
AT T TR ARl ATrE ©Ire SvF SRATS ARG ¢ 2AR[Ee Sl
SEF Ae] AT |

10.5.3 SIFIfH WA FEAHO SCAATAN TA™ (Some important measures to
reduce acid rain)

I FRACIZ-SFBE, ATFACIB-SFHBTC G2 ABGIEd [feq SREe o
fageel Sl | @7 T TG (8) AN SI26T % 41 | (b) “feifae e a2
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1| (C) ATHT TR WBLGIET - SIHTC T2 TT I GlenFe (&= = aeie
FE | (d) GIETl PRI ACRPR T 6T IJI2T 71| (6) SR GleTIF STBWRLAT &y
FoEEDE FTenE 7T T4 | (f) ATET @ W@ FACS I (0T I 41 |
(g) TR Bufre sitest F12 (durry) BETE ARNEER A el (RN
FECAD) I T A (ERICE AT T SHZC TG FA00 AR 767 | (h) way =gz
T RN Sy, RIS, g-oitiE «If$ (geothermal power), TG @3 SRS
«f$ (nucler power) ziegfs AT <41 |

10.6 «&-Ftal A wEFEA eq@NEn @3k - (EI-Nino or
Southern Oscillation and La-nina)

10.6.1 «=-fteta <ae @ «ifqife (Causes and area of occurance of EI-Nino)

GERC 75 @3 Y ANES A A (T SARGIOG YeTe: RO AN (7l
1 (Bl Nino *Itwd o1gf SYTH 9TRIW) | 218 T2PeF s AYNSGETT BT e
TS @2 wfEEN ARG e 1904 A feas e (Gilbert Walker) @3k 1966
8 1969 AT IFT THC (Jacob Bjerknes) TS SRS 41+ | foleitsd o 24=ii%
TEMIICER 205 A BI91 IR (AT AMRGTOCE ©f FC TR | S, ARGt Y HIeo:
It 2105 A Bist IO AT Fel | B @2 Oscillation TG SR[Ee A | ST
ST 1 P4 i S g o e B A o B G 5 A s R e e o s AR e R 4
o IR T €T, RMCF AR 2 G 7T &[T RPN 108 SR (w3 | @2 #(7el
(2 AP T2 S ©F TR €L IR G A Ax2T FCA | GO JFBeaw (Rain
Cloud) %% 2 o AYfus gl i Ge1-Feae 7S &)

T TCH GIMF TEF 8 57 SNRFIT SHSHCS (T AT FT 27 26w g
TR (TOTR, (@ SCERRIE w4 & S I @I e qwEe)
Sgeeferres @M AN SR ¢ EfRIFITS BT [@UT AT | SRKEF @ AFRCST
I USA, IS ¢ SRR SIoR@l o SIRIEi (60 (¥ =0 T |

G&-ftag A (Consequences of EI-Nino) :

o TeIRTOIAE 3 AFfeT RIS APeg 2oiie 27| oIS AT T
IV A (@ ANE O6del AR amd (AT (@ ATE O weaw =)
PIZCHIRFOCA AL STETATSIE T (oAt ANEF TeAw =19 A Pro-
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ductivity I IR | PICRtF @ el A= AR GBFRC I I | G2l
Vil SRR T € TTSod AFOLF CaddIa) »IFew 706 El-Nino 3
R [

o AR T EIe! Ne Aelfe 23 | 1982-83 T EfIAl TEd SCAEFE
T ATAFIT T | AR Tgo FHEA, [{O apfe AYus A wwe
ST S8 NASA S ANfaFeid will F40z |

® Ued ¢ Wl SRR G T Srehiucs Srghrite SAke a7 7o
o | OF AOR & NG Bfgr @ AT BT ALF 20w | (7fSter Fediem (Neville
Nicholls) 1992 (RTITES & SGER AT (@A FRANT A AT TG,
ACHT FFT-IF TSI oA FTO! G S21e] AGIT @ 20 €I SISt
G2 FF T Aelfe 27| 1982 A wdfie 1982-7 GH-fIral 2! W @B
AT FIeFT WA 22 FACHT o e, T G- 217 1984 AN g 7 F 0%
GG SICA |

o “fFT¥T Tty @ el STFIET ST TG AF 41T @ 1899-1900
AT SIS (@ STRE AT FCET *F) Tl bANSI 2O T OF TS
G TR (TP ARE 9T @ 2iig SRR e - 2o |

10.6.2 =1I-Feie <9 ¢ #fF=nif@ (Causes and area of occurance of La-Nina)

5ot SR “AI-faa” A 9L (@5 (0 | AZETSF “Al-f” 2re A
AHG TZAITR SFER G0 B oy2[Iceg 901" | 72l R a=w 2pakie
TG SRS ol wiswal e w0

-fe SR e, (o PEwefer @difee arEre S @ sifiadaRe @3k
ARRIES 2| 9T e G2 TG 9 9 IS @ G AR AW (T (TR | @
*fiCT, T W G Aea @32 sFcwa Ao wiRe == 27|

AFers, @6 - T0eT MANGAT AT TZAIKT TG TCEF TG TDD
el FeReET (50X SIfiFed Aod 27 | OF9CE, 7F e Aifeley g =ife=ieht ==, wfweel
SRR SA*6T SoRpe @R fRCadl IR AT IR AT @R AR-ATDT SlsiEl
(@P19f) RSIfRCET 06 T TR | 2T SIZANET 2 IS G (F5 AICET (FOCF
Ted e e o | @ft i fFS TTAT 47 @R 2 g T2PaSIT Ted-wif*ew @
JEE ok T ¢ IJE s wAfwiere I A-FaR =g, Moo o v
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FeReT G @R @R Te@ TRt G Aee | AE-fa SRe T[NE [
CTPICNe oS {1 |

-T2 ST GoRFtad Tetejfel Jie At @R eI (51 (@
A5 AF | @2 AR wRe s G W FF R e S
TS TTANT FIT G AT TCO! DA€ I G G AT Sl |

10.7 Qi (Summary)

G @ T AR AP AFCY S FA0S 0T Dz oA, ee-Sgie,
SETw B, EYG g3} @el-faras [fen s enteiibe zcace | AWRies siP i
@RNTS fa witsl ARetea [fen wa9)fet M0 @6 AN 470N (e Z0ACE | A2ITH
M @F I @R GF ACAGTSl [T SNEAGA F AR | A2 SACEAD SR
S gmee A= =T s Fead (CO,, CFC, CH,, O3, NO, H,0 vapour) 2ieid Jaice
ARy I | e TR el IR @7 AeRefer Rwifae ©ita Sitaiibe 2re | wetes
I, R I o, TR R, diFled SR ofiwew, FR e A A
G GFICRIE TR OF O | €3 SCABAR N €Gas QIR FiReefer Sl
OIETSI(F JATS Al | GG FICTE Tl AR RIGH NGCH ([ 20 | ST
T Howd Aeefe ffsame 200z @3 @2 MY ST R Afssefer TErw
SRS I TRACE | HIHF IR (IR R N, 97 2SR @ = Sofirs)fer
IS 2R | G-, T 20 G0 TF ANUS g, ©OF Tesife, #f7aria @ e
TR R SNCETB ZCACR | GRITIe -a] Al FER a=gsmmis ki Sifs (eje-ites
WA T 8 AOR FICH AN Qe SopRiiol T FCACZ |

10.8 @ISt (Questions)

|. 7z 4ot e (MCQ) :
1. s|fRSep Y IIGTET FACE ACA—
(@) acliFrm (b) GiiFEmE (c) GrelifFewae (d) e
2. 9 SIOEET ISR (@ BT O T ©f 26—
(a) Toifeam  (b) coiifeam (o) cfiferam (d) Geaeas
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3

10.

11.

207

A2ISA GCFF-9F G W= T7 @ eI —

(8 CO, (b) CH, (c) CFC (d) H,S
A2TH qUFs @7 I ARCEAT @ AfFST ot T—

() SIaE T3 g (b) SissiaE w5 R

(c) F Tesiva Jw (d) = pH-93 = I
@ 2 W [feq et g (it zenm wet e e q%—
(a) oifs @at afan (b) 951 € @3 7t

(C) = ACERE AN (d) ITFEC AT M
A2 @3 @7 T S wm @ —

(a) ftem (b) IS Tiz-w3ET

(0) FEEIEH-9 SHZT (d) CFC

IR 75 AFRH AT zeT—

(@ CFC (b) CH,4 (c) CO, (d) O3
o S @b aeike = a—

(@) G AW I Aot (b) TTeER Twel I
(C) AN e (d) S [eidT

@ 2T UV-IM STae ROR &) FAGI20e (@R T —

(@ UV-A (b) UV-B (c) UV-C (d) ST T Wi
SR (A ST O,-F IS (T R TH—

(a) = sigs (b) WfeRToR g

(c) =fs T ey wege (d) Grg w<geT

UV-afim & @b oy «-—

(a) etem UV-IRE ot afegs 1
(b) UV-af &fse Seoiina g S

(c) SREHITeT Ty UV-AM 432 Siomial
(d) UV-af CFC =iat w9 =3
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12. STEI MR AT Flodd 97 AT—
(a) 2VCTITE ARG (b) @R I
(c) falzer Faize (d) «iGH wERe
13. 4 erae i qifere =1 @ Waibre—
(@ 5 g (b) 21 =5 (c) 22 e (d) 16 CTT%o=R
14, SHIRoT e T @ eI —
(@ SO, (b) NO, (c) CHy (d) HO,
15. ‘@@l A ze—
() T SICeTe QA IO (b) ©F AR gl
(C) Y SGreTs AT A (d) =S T oRfoxo I R
I, e epfiaent 8
1. JW2EH qFE e T @RI
2. ffen e S=ea apie™ e 1Y |
3. IRNGLE STETET (IR (7l AW? 9T B f[Fe
4. e TRy ffen AmeeH SpeR el e 71w |
5. SRS i EEee I Sl I Soatel forye |
6. W TIRCA SRICT €T deeffer forge |

[(e]

10.

11

IINGER SHCE G e GF €27 UV-IME Ao’ IS ANFACE
AR 14 |

SRS e T @RI 3200 o 13t MEmelkE qw 1w
SIS AT IO [{H AR o |

‘Ga-fear e e

FA-[E” @I T @R
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1. o4 oM s

8.

. ARITH G R T TG

e TR 2T e AeR TR I TG |
R ARAeR @77 TIRCaT doR ACTHCA fo1g |
GG B IR PR o3 |

SIS ZIER Fowd doEeffel 614 |

STEET R afeda AFeY fo1¢e |

SO FIFE @ AP ACHCA 0T TG |

‘GF-fCArE FEe, SRS e A FAReweA |
F-FeArs el @ FoR FCHC2 SNCEbA T |
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10.9 TeaNE! (Answers)

|. 97 fdioa et (MCQ) Teq :

A0

R4 1 2 3 4 5 6 7
Ted c a d b d c a
A0

TR 9 10 11 12 13 14 15
Teq b d d a d c b
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1. #Fe arie Teq

ATEF R 1 2 3 4 5
STCSRY AL - 10.2 10.2 1022 & 10.2.2 10.2.2

10.4

ATEF R 6 7 8 10 1
STCSRY HEL - 10.3 10.4 105.1 10.5.3 1061 | 1062
1. soags awe e :

AT AT 1 2 3 4
TSR L 10.2.1 10.2.2 10.3 10.4.1
ATEF R 5 6 7 8 9
S[CSRY AL - 10.4.2 10.4.3 105 10.6.1 10.6.2
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(Phytogeography)
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aFF-11 : SITSICHA Sfgw CSTANTF AGETIZ : THF @R

2A[NSTT (1988) 2We GTeCallers SgreTa faetem

(Phytogeographical zones of India : Biogeographical
divisions according to Rodger and Panwar, 1988)

51'37*[ (Structure)

11.0 Sy (Objectives)
111 &= (Introduction)
112 SFedrdd Sfgn corlfes sige fog za Sraretany Keem

(Some important divisions of Phytogeographical regions of India)

113 @9 ¢ 2FeTd efe SFedEd G (Sl e g
(Biogeographical Zones according to Rodger and Panwar of India)

114 A=t (Summary)
11.5 eMi=et (Questions)
11.6 Tedsen (Answers)

11.0 STw*5 (Objectives)

G2 @0 2N T S N Regefe =y A di7el (o e AR |
o T SralmRwK ol ¢ oI R[few =i |
® GIF Trallel Y AFe 4Fel |

o TFIIFT Tfn (eaifeie wigertr TE [fvn Reak sroivs |

@ TGIF GR AR ave SIS GRTSICANTTE SIgePTed [RE ¢3RSt
SRIE 25T |
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11.1 &@S& (Introduction)

Tfer rateawt (Phytogeography) : 321 teRgtaliewi (Biogeography) <
=4l @A Sfgwgrem (ofere [wim gk Qs [(fen S sgtam e
Tfgrgter s~ der eElbe 27|

&% *[7rag Phyton = Plant 3 Sfew @k Geographia = Geography i STai& 230e
FRcoiferesiir a Sfergrale =wm Sesifel

1895 ¢ el 28 e (Eugen Warming, 1895) tsagfwt =i<iF (Bio-
geography discipling)-a3 o+ I | @<t [ifen St cSreifere R 790w SCanl
41 27|

A gRve-agfelm, graw, seprmit (Explorer), wffas @) e
PO O FNEREs (Alexander von Humboldt, 1769-1859) «d aifefes
RREEF I “(@oIfme freallfF” (Quantitative work on Botanical Geography)
R Treciey | @i (e (aelmid fofe wifsre 23|

=

@il F=ite1 (Campbell, 1926)-97 sts 7S for fon wgrem g-235fe @
S e @k Sferaifers wreie @ 6w Sfegntem py @ (i =T i3
CEr TN I IS )

e =17 9% (R. Good, 1974)-93 Wto (S Bfen R ot et Sigee
Srore @R TG Bfegn FCea Teofe, T07 IR SIgFNe FAF (area based affinity)
CAD <Fl 23|

AT g-2Pho g IY APPRICAT ACACH Sfegw ¢ AR 76+ ¢ [witaw fefers
TG @R ANETH, 1998 SROI(F 100 GRTS1IfcE S s F |

93 ST (1R wgesfel [Siie witena a1 2EE |

11.2 SReIHA Tfen alifers siq@ wred fag Sraeay feem
(Some important divisons of Phytogeographical regions of India)

i [for w=iom /6@ (em fon for conifers S ey aiphoss ARt
RIS | CRIFER 99 (e[ ¢ Sited Soimie Tjees eol fea ww f[{fen Sfen ¢
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AN o Sfetares ey ¢ @7 o 541 |  Beita [fen Sfegn cStife s e
piRaee #ifFfble e FF|

SIFSACIT M GG [T TGl Sl ToiFhs, 212g-+15s, Mg, TTef,
E SoFCa w17, Sfeyd, Twel (altitude) Tonifug eoi fada e e el Sigtera
wib@ (topography) ¥<% SRR RiFe (aba (spatial diversity) | €3 RiFgx foferes
OISR GUG(F GRS Sfgn (STifers Sgtel ©isl 1 I |

fifen Sfenfaeala, groefv, agfefm (naturalist), IR wes (ecologist)
¢ Rfen 7w o ey So SRl sl Szt (Indian: Subcontinent)
for foq e fifen Sfen (orifee Sigre e wcace |

4R (Phytogeographical regions of India according to the scheme of some
renowned scientists)

I. B1. K. #F (C. B. Clarke) 1898-¢ feifms m=1i2foa wfier-a (Journal of
Linnagan Society) SRelT Szt 110 Sfegn wigta Ros 6| aqfer 28—

sifé5a 2o (Western Himalayas)

OISl W oie (Indian Desert)

e (Malabar)

P (Ceylon)

3L (Coromandel)

aicery g (Gangetic Plain)

5% f&semr (Eastern Himalayas)

N (Assam)

T @ Teg-7)F a7l (Sret) [North and North-Eastern Mayanmer (Java)]
wErel I (C719)) [Southern Mayanmar (Pegu)]
11. S Soi?l (Malaya Penninsula) |

I1. ¢=. f&. 217 (J. D. Hooker) 1907-9 SiFrei SNCoif=1eT ¢aitet (Imperial Gazette
of India)-9 SrreIdF I Tfen Sigret ot Fcacee | fof wnifie et f[fen
Tfer Tw=w (floristic eements)-«3 fefers fanfafe Sfen wigra e = |

© © N oo a &~ 0w DB

H
©
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%4 &= (Eastern Himalaya)

sAf*x fEsterr (Western Himalaya)

Py Soeil (The Indus Plain)

aNCerT Soferm (Gangetic Plain)

TR (Malabar)

wifEFere; (Deccan)

SN (Assam)

8. #WekF ¢ Weaei?g (Ceylon and Maldives)

1. &1. B1. sieTelx (C. C. Calder) 1937-9 Tl € weiFior (Abd @38 FIRIFTR
ferery Sfen == (Floristic features) -a3 €7 fefe Fta wnifvss Sedds 6 Tfegn
S Ol FACR | (T —

1. 9F f&ae@ (Eastern Himalaya)

2. f*o% fZers (Western Himalaya)
3. Py oo (Indus Plain)

4, Sitew Soerl (Gangetic Plain)
5. = (Malabar)

6. wifsFeTey (Deccan)

IV. 3. 5if6& (D. Chatterjee) 1939-9 FifTo! 7 {9 TG SIASICT @R 1960,
1962 (S R SHOIT fen (191feTe SGraa [olel @R Iefl FC0A | Gizoret fofd
Sfen oifee sgaeferm Sforstem [wifie adaie cacee | 1962 fS. ribiét e Sfen
CoTolfeTs SgeTR fwgel|

1. “f*o% f2xe (Western Himalayas)
. 4 &= (Eastern Himalayas)

. Py sergf (Indus Plain)

siCenry gl (Gangetic Plain)

N o o & w DN P

AW N
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. Wy Sy (Central India)
. wifEFere; (Deccan)

5
6
7. SR ARG ©eigel (Western Coast of Malabar)
8. =PI (Assam)

9

. S @R CERE-9F o @ivis)g (Bay Idands of Andaman and
Nicobar)

11.3 919 ¢ AT ewe ooty G (Sialfers w9 TR
(Biogeo-graphical Zone of India according to Rodger and Panwar, 1988)

GII-GLalE 28 (Oliferd AT RIM @3 elfgd ANEH ACATE G 2eifs ¥R
JRFSET 0+ [RACT T | Oy AlFfos @ivca 7w | [Kiesw A 176 @an-tafbay
(TR W0 OiFe @R gl 3% RTs wis =TT F00z | 17500 TS Aois Tfew,
75001 @fd oMy @3 2466 Remst Rem deifen faw geem g 2.4% =il [
T A7 S @tad 2T 11% SRe(F S FF IE0Z |

GRTIe SRS 5 SR 267 72l Swmiwe @ FiFRe Avis)g, 57 owey,
Bewl-Af SgE @R SRS | OfR SRTeR Agfes afstaa IR SR-SralE SR
Y TR

ORCST ITSHCE @A T 2L SiaG 1936 AT @2b. (&, HfRe (H.
J. Champion) 3R 41 ZAMRE @3 1968 AT @7 (& %15 (S. K. Seth) @il FRw«iifars
2R | FRTOIICE 1974 FNCA .9, WA ST (S TLANTET ToiF T2l Fer 21l
SEPRE FE FA ZCE |

Rfew ~FRbItR fofers [y siRsmim e 2o Ko [ SRets (eh-rolelere
wgrel fog w4l 2R |

TIATST WA TAPTHECET T&I €= AT 1986 ATE SRCST Tolf GF(6 TS
G (THSAFT ST T TR ©Fecd geesifes sigre [og 7 93
ARTEAR FATE (| O AR IR @A I& @2 AT (1988)
oRetE 10 GR-conife wgea Rog a7 @3 s i eace = Fegel— 1.
G e @, 2. R wige, 3. el Oige, 4. GRaiEe @, 5. At
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G, 6. VIFFITSR TS e, 7. NS FToe] Se, 8. THTAN Se, 9. Teq
57 e, 10. @sigg | (g : 11.1)

* o Biogeographical regions. (percent *)
B 1: Trans Himalaya 5.6%
B 7 Himalaya 6.4%
13 Desert 6A4%

[ )4 Semi-arid 16.6%
B 5 Western Ghats 4.4% ,'

[ 6: Deccan Peninsula 42%

. [0 7: Gangetic plain 10.8% nf
\O -“: G Bl 5 Coasts 25% H’.’:‘-%
o B9 Northeast 5.2% %"
Lakshadwesp Bl 10 slands 03% B

*Represents percentage of the total

Ba 11.1: SReACHd GRTSIIfTE Sge (FGF G ANeTE, 1988 SpACH)

GFTSIT T AT F 3G 2011 AT oiifa € x5 (1968) @1 Toiw fofe
F(E ING Slew TEMICTR 2Ple fOfer gIfb oG o T |

@ 1 : F-fesweme s

(=l e (g waRte T s R AfeNEts 5 oo @ 77|
«ft foafo teR-ceTanfere amm e aiffe— amid sifons, fowme weTefi aa Fifew
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fasterar | @b (roei SRETeIaR 2w 5.6% ¢l afve | @3 wgEt @REeiaE 4,500
(ATF 6,000 FGE (14,800 (ATF 19,700 FH) @F W4 SRS @R @6 49 9@ @R
[ | GG 9ReNET 00 (961 ({961 SFHE (67 (e e I | [ge @l T
el =2 ez faca sifde

T aNgolel 2 G-EeRie Sge R i) T I (O8] G2 RI9eT T2mIT
AR | T B, FEN @R IMN O, (Y, NG, W& [OE, 2T @R
TR oefe @z AR FCA-9ART A @4t e I

@@= 2 : e

fastieTs Rees ReTos 3R TREE Twew 7w *jea I oifde | s s:Rfexes
@2 SgEAD 2,400 FEARGR o 7R [gw | OIfs Twwel, et sfewmar (559t 2Aiferrs)
3R A ANSRICSe Sfgn AR (GPR) 97 FIAC I8 SFe] G S GRCADCE
;e foat (Ta-coalifee 2o aecr 99— Ted-vifkew ey, sif<ew
faueT, Wy e @3k s BN | @ofet @iel (TR 2 6.4% SRSt IR
T

TG @ZAFC6 7K BACTCH Al AT, T2 T ST 3R SN2 o
Ny 3R ARG RACTRR @R [ 0 1 €, (G350, e, S, 212 G (Wi
3l SoF eefe Sfew e apa sifased Az | Buem sRousn PR gl
AR W ACACE I (TG, ARG wiole, WECTH, FF 2R GR EA| @FC A,
JCA O, GIF, (G, Ao, TIHE, HORE @R I Pore @t sfieat |
O g NG 2 2R Zareid [em |

@iw 3 : eiwem weh

@2 Tge gt GRenleR dum T ofos | Jzen =i zo1 97 a1 (2l 3feam
TP AfTEE A2 S el | 32 IS A0 3R AGR ¢ ZRAEEF g weH
e 2ifde | Sier STt 2 sPgfil 170,000 3ol .61, @wei gre e | aimeR gerly
Y @32 ¥F 2Fied | AP SGIF Olo@l @R AeIIE o AroeTel qNHIF
G | JRO7TS 70 GFGRIGIER 9 | 2AlRsiiel @R (Siwehs | e, e 7]
T (AgF RN AT GAFT SO | SO PO, @I Srerw Rewy Aifd Qi
AN | FPGHR T WF S0 TG, AT, MR, Il @S HIORF @R Al
e AR
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e oS 20eTl 9N SRfFe v A9 | Fid Z& AfFB € SRS AT W&
RE el e [ge 3 siaceE Teire | Jged wiifs @R e (duwe
oz (TE) SRES | Gft (2B et 3 5166 q0e Ko | Zrwl-Ser ST 0o A9 a9
T e werehl oige | GENpbe GHMCE TPe FCACR W8 SIS @ | e
GR TFSF alfgelen 7 [fon Ageg @At IO | I SRIIF AN A7 A
T TISHN @R TFEHN I3 TFTE VAT SIIPTZE 2 SLICZ | I S AT
qrEhiT G} [om gwifen difl @ SRR I Skl @R Tfew | Fid ITed e,
Fued HIRTEN, FIed GRHTFN IR TR APHIT AT IS AP @R AT 2R
SIPTEeT | 616 AW (The Little Rann) o1 RTAT J2€ SooRRAIE OO I+ N4
SR | ACT 2NN Sy BOAR AT [y IR OO (10T, TP 0,
foemrl, AeTiz, FA 2 G S Al |

@R 4 : SA-HF G

32 T Tl (ACF SARGTCET T NG TS| TG WP Gre [Tge @7 o
Si-g SRTSANFE <19 | e Teaa 5o (et eqvR (ofFhit) ¥k Te wifta
(FEe T ) B s I M [ifven wore @2 syt weis siia) @3
Y-F SGTe FOS @RI, T G g dsifod I TR0 | IS AGifon aies
Sfen @3 g = (eTe Sfegne It (Tl I | 2 TG (WhCY, R, ORI,
Alel, WECIT TN IS T I | 2 (2T 3o apsTS, @€ 2SR, A
T R, [feq o891 MIeasH, (@t &@F, FE-103e0 FIF-Aw, SAA6
23f0a9, G (TEls eARFR aefed @haww Sl @it et )

@ 5 sAfewes

Oe THANRCHT 2IRETRIG ST AW @32 S5 THAFE SGH Gre S[I IA
R @3 ooy SR Sga | 2RI GRTSTCANT Sgaia v 2l SosRIe s
4°N (CF AR svoo Rl Tex e 21°N @ wife 92 4 +~® [Kego |

AFofer 91T Tl AW (ATF 900 «R 1500 FHIEa | wfwe-oif#ex (2t
CTRIRT ARCE A (7 4 P 2AREN TAFTA 2R JooM® 2GR AARGAT #1FS A=A
scs o7 T wgE (o = |
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o~

L@ SRR @R (Il Rghs 3 Sgel IgaFho SRPTE (ol 6
T ¢ Al geifen e wy (aba 57 MeRT | (GRS @by Bls, TG0 Oh B
AgRes CAbtad o oo | T e SRS T @3 A0 PR F0A|

@2 w1 IS AR Rt Fge oulb GRTabraa 26776 ‘Srrbalt ¢ Seral|
sf*5aaoa fHazfie Sfetm ITehite T7™F ¢ F7>iF @WAT 2pd W4T gl A
QUi gelfe AR |

Tt THOIF 9/l THATTOR (NS @il 47 I Gaiorioslel | T SR ATt
B, Jifdfers TR A9 @ AT @32 (M TRG | ARGIAITT SATRT THACH|
100 fSioaa 9 Twelw g9 (Fe 2702 Swe R 72 i Sfen Jemcs [Reaw
GEefs (el AR |

AfezIZ FEF TR @R R 0 A, BY, FF @R I97e FHRCANET (FC6
ACEH) R Soreoria onfn ImghiE 2 SiRslifer 457 Fa @eIre A | sFosrais
ST 928 21fE Rewd @ 741 3667 ey 86 wngfers Siiferam aerfes «ff K2
Tebd 2AF SR 2 |

(G 6 : WiFEwsire] SeTeh

ARGIIET @HAITT BT BT @ 447 g w7y iR (@i A wifEFere;
TG WHF | G SRS SRR JZeN LT | AeTeiE Swo [Kfen @i I
BRIl SvRIe | A (AT AR ARG il (b Iers #ie) T 27 | AifFEFeTers Mergfs
AT ALSANT W AT (A SIS GoNWHT v Ag #7F B oga1 gre
e | M I G2 SR AR ol | wFFITeR Teref <67 ¢ Qb sfoxm
il (AT AR wiEF A0S Sl 2NRee i e Al fifete 2z | 26w
Mg A Y, e, SEmEE g3 SN ARG | w2, miRE], e 9R
FIEET TCO! O 7l #AR6T 96 (ATF Teoly 27 @R 7 s eifze 23| sifow =ie
(UGS S Tl @R ARG AN (26 (26 AR @ite [Rew =N @i\ ane @
198 ARG FTHITR | oM MifFeNTera SeTghi Ades wal | Tl € oifd #fR5w
e 2ifze = o Al Afee 2z

QTR (SIS aZset Tore 4a 2fSrad @R 9 Srelm T *F G o&
TRIFFCNT T QUG S | NS AN (Acacia), 9 (Ziziphus), I (Prosopis)a
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T FOE AT Bl @2 SigH Siffaflm (e, Iz aefs), wifm, i, @),
fofere st | SO v (Santalum album) 9FH TEAT I 917 |

Wﬁﬁ SRS NG [TBS Ge TSI i MieeTen SnifSeenel (Terracerus
quadricornis), 081 (Gazella bennettii) 932 AR 279 (Antilope cervicapra) (AT
g T 2 18T (Bos gaurus), I & WRF 2@% fafey 2T ow ¢ PREEe |
3 SGTH TW-91E JEFH, oM OV A, AT I, (SO JHEAR, (F0T S,
o], dgfe aiFl (@baua 2R (il |

ARTghice SRMG IGte RO GeeR biF fMrea suifseenl (Tetracerus
quadricornis), 0& R (Gazella bennettii) €% A 239 (Antilope cervicapra) (AT
*F ICH 2 5\18S (Bos gaurus), I & N2 (Bubalusarnce) 2@% IBICERAIGIERSIRIL
@ BIEE | 3 SETE ZeF-aleTl JoT9E, T SR eI, HABHA A1, (SO I
(@O0 e, ole, dghe Ti9 CabtaE A @l TR

(@ 7 : SfTem AT

ARG T 77, 7o F WS Aeiw (e, Terd ey Ay wge 3wl
THRIAT STl @7 NLRS! [ Tes, SigEha A Ao el | 37 e [y
wiee], Teg 2ore, e, SAMoaae @3k SieAiE [y O gqre [Rge @@ e (it
TS AT © T ¢ AT ISP |

@3 TGl SFFABE FAR [FRCHR ALy wPi Fwlere foafb So-sige il
4 IF—

T ST T SgaT—

o TGHAD ARG T T (AT F GERRM KT S |

o %5 ST T Twwl 220 & @3 STE 100 il

o S TE-AAMGH (ATF Wiwel-7[TF O] | TR A O @ wRITgh (el

|

o B IR b ifet 7Rt aifde el Steig At @ 934w #ifet ==t sifde gfet
YT AT AR |
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W AACH TG SgeT—
o FE @3 Tl TP (A we )|
o 3 wgEba o [ER Aey @R ARGHI TeRAmHR A& SES |
o TGELA AMGAMCS AleRel HAlRIC R |
o AT Mo %aww, ¢ ¢ il fien s T ke
® TRFF W T, TR, SorwIFe 77 fet @ Aife1 aa oifde srgaiess
SHIERG IR
R e el SigE—
o wrre 3 o¥fh R 7 AW (Ate golfer ank Al +iw [Rge |
o 3 BT fon ©ITs! ©lol 1 TM— 1. TEFACwIF oo™ (R ey St
Teom oA@l-omE Somaefer @@l afge), 2. AT ATSH (CRIERIaSE Weref
SGTE TSI I Toinio)fer @|t oif5e) @ 3. F@s TISH (lei-omt ¢ o
el TRl aR aife) |
o Ja SShF foaf sl zo1— 3. iy F@iel, 2. siffere F@ @ 3. AfEw @l |
MR TGN TETEHT SERIY NG € TwNGaw aFfed | 5F 216w Aoz 2o
Srolteifs Sfemel @2 TTefil gre @ dRe (S | @R 91T S IfBAre 50-
150 cm @R &P @i A «Afe] Ay | @R N T SFmeny agfen (A
W® ALl oo | QUNHIT INGER NI W& ARl (Vachellia Nilotica),
I (Capparis sp.), TS (Terminalia Chebula), ﬂﬂ?{ (Bombax Ceiba), ]Q]“‘i
(Dalbergia Sissoo), €1 (Lagerstroemia Speciosa), ®&1 (Shorea robusta), (9«
(Tectona grandis), W3 (Madhuca longifolia), QS (Sengalia catechu), &N
(Syzygium cumini), MW (Polyalthia longifolia), ¥€ (Pongamia pinnata),
‘ﬂ@Tﬂ%WT (Putranjiva roxburghii), IF%e1 (Sesbania grandiflora), ‘N’\’afvl (arjuna), FrEg
(Bauhinia purpurea), <11 ﬁF{ (Bombax malabaricum), #I1™ (Butea monosperma),
SIEGIPIACRGIOY (Cassia fistula), f=fefs ¥ (Cassia siamea), SN (Erythrina
blackeii), 35, S, TS, B, oy, Fo, Fo1, ©F, Fiif7, T, I, T4 2defs
oy FKeg o7l A
QTR I W @RI 2, AW, JTe @F-FiR STOE, SeR e, I9
e W2, Tl 2R @R WY IR SrECey |
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e @B wgF TopFrel FhRfeies wedifer o e I F&ifes sepraa
TGS AL I |

@ 8 : TAFA

SIRCST GF0 AP 7,516.4 km -9 @ SGa G g | SO Soigaiojfet
SR ARG @R FIICITS fo7 | FCT Toplor @R F52 TPl Be! AAfes Soigers
TR | 7K wEFel 2f0Y Tife I 32 TR0l 24w | IS 2712 @3 TP (5 |
g7 RIS 57 THgen Tghil F-27iEe anefem sl AT TR Sl [ge |
TP SIFTAT AU Aot To- T, ARG, O, A0S, (@GR, ST,
SIfiEag @32 70, et ¢ sfeaae |

sif5a YA 21T Tl 2IReT Toipraa ToiF Tty aifRe T wiwR A sifes
TR | M @R Oy zoT Feifafoe sifkow-aaifze whl, @Aty TREsts, Wi, saesE
3R (AT T S (@5 oIReN-27ifEe ql | FIA 2AifRs F SAFER SrEdedla
Tal WIS, Fe! IR FIERET KGO I-Bl91 @3 TAFER @7 | Toigar IR yieare
NI, 19 TATS, 7@ TP, SHICFenE ot (e &Sy | SoFa el
G oRe TI9 Wb =l Sge @2t [{few T S| 49 @GR 24 T |

TP (ST TG T (Tidal forests) 9Fes] olig 261 (RI9EI, A=, 2%F Tohifn |
T AEfeT 2IN, TACFE G AT TAFARN SFTEAT AL AARAT A 3 SAGTEF
AFfes (rete I w11

WIS TASH o T Ie qR e, FFel @R BfCa &y @b gl
AT % | @s)fer fE Wiy, e sAfd o, e SR, ok, Terfee, e @l
Bizal, wifere fefer Iv=sl @A ANLF CHIaT AR ([AUed ey @i Sieoifa SIRpTEe |

@ 9 : Tea-9d siaw

ORCeT TEd-FAGTAT SN, SIFelibet AT, (R, W, e, e
@ fgo Rt e ey A AL @R Frorey Hiew e @2 sgEl e | wgsba
TS 2,62,184 IFCANRGI A SRCST @ TSI AT 8% |

AP TEF-7 ST 77 e, o Jga s=Kouel, IF5jg ToroF € IAF
TR ©ls Il A

@2 ST SY SIS 0TE gFes @EE (33900 3of ), Ol ToAta Sow @iy
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fago sfer 9w (62241 3o fof¥), e =@ wifeficere (24559 of @), @
Sy-oaeRe a9 (13942 3of &h) |

Te7-57 TGAHre w@ I GR FTF Gror Tfegn W Th 2wifs tafbrae aps
IS AR | AT AT (Acer Saccharum), SNHES &6 (Fagus grandifollia),
2o (Ape1 (Betula alleghanesis) A5 (B. utilis) $F (Quercus sp.) @R AR MRS
i wfgerey (71 AW GRITIS (535G SF (Quercus prinus), SIEE AR (Pinus
virginiana), 4R Wl AN (Pinus strobus), A SF (Quercus alba) I FFCEH &F
(Quercus coccinea) Sfemd 9= Iqga ol | [Kieq o Afeia a1 @R @‘1@
ATl Gre = IR |

G2 SGLe BN A oiferml R | SrElel g A St qE AN,
R a7, e =9, G mils FceT ST @R Gl @At Sifdaie I tafbasT |

@ 10 : Aoiog

Terife @R a1w CAMCH Brartaiey sy SaiE @steg 13t et Rrefre
(a) OFA KT Aoio)g @R (b) ToPNIAT Boiog |

(a) SR AP A7E

AR, s 21, Toiifn e =iisa oM9F Bisi7)g | 3291 SR 938 @R S[FTeite
510 25 RTHT TRFDIH | S IR AFFRICHT Aol g0 F14F 58 Franfioe
ACER A wiHCen oy ERi-EFEFe Haafie 99 [0z | 6 gres Wavey [ (e
T R AR 590 [ epfie @3k 220 [ e | g @9 a7 2k e ow@i
I SCAaffe] T A SvRifre @ g wrerw f[fbed | Bl Sfetwa S ACCR w9l
(Musa paradisiaca), IR (Colocasia antiquorum) NS (Moringa oleifera),
Qe gwifeg S A vl (Artocarpus incisa) o AW (Terminalia catappa)
T @ty 2dpd S |

a3 Feielfer ffen gwifes fofi (Fafir g s, izes @s, =~ @, e
IR AAIZHAG (QTTA) IR THARRT Gene SAfFIDw | Alst G FHCAF ACO! AN ArHIRIC
i Srgsifye | fre R @ gz siaers ordl T | QLT ARBCT Sror AU =1,
A0 Fel, 6T 2 e @9 20F6 @ (Callyodon sordidus), IBEFIZ 7
(Chaetodon auriga), S & (Acanthurus lineatus) ApS AT 2N A |
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AFFoF TSR, ATINT (1F, TEn € AT ALY G T© GRAAAR S+1Ffo

O3 TS APET ARG |
(b) TN Aot

ST AIFROF A=A TR A, TAFCE WS ACACZ | @AReial 7= Hazfe,
o1 g wKed oW SAeGIb I E e AR | NIRRT Wy e wiwel @sisig adiee
oRe el ¢ gl el |

@9 #E, 2R 22000 e e @ F 20z M W 20016 | afEw
SRR A0 QARG A=A, @RSl T @ wkiten dpe W R |

IWRYT ol Sfen (@ (CN@IRAN  (Dendrobium  tenuicaule), ST
(Eulophia nicobarica), WEsstl (Malleola andamanica), (SN (Taeniophyllum
andamanicum) 2AgNs 2eifoh wise, {FAGRMIRR (Cryprocarya ferrea), fomita
(Ginalloa andamanica) STTSTIEGT (Wendlandia andamanica) & %MZ{C‘%% el g
o awifs | azore T defes M, @, &, TN 2ol 72 e gl
Zaw g @« Zﬂ?IQKP ST | AR el (Strelitzia reginae), ALRFY FKCFST
(Cocos nucifera) 712 Rfeq deifed 7, @@« s7e! (Combretum indicum), ARG
(Chenopodium album), NS e (Lobularia maritima) “he@ |

ST GG T 2AF S @ R Aot 9 2oecw! oy @fezaR
B 2T 2fs, am, o w3k HorE 72 [Kfen @R VAT SRPTEE | qeivle
QA TS TR (Axis axis), SV {3 ¥ (Crocidura andamanensis), IDISAEE]
(% ¥ (Tupaia nocobarica), SN Wﬂﬂ@l% TS (Rhinophus cognatus) 2@%
ApT A W ANGE AT W CAPS (Delphinus delphis), T (Balenoptera
musculus), PITSIE BUAR AW oSl A B (Dugong dugon) STHRATET |

11.4 A/ (Summary)

O3 GF(F SISAT Tfgn @R GIF cohifers Sgeafer ey @3 WFEY amen
e TR | QI Sfengte (oo Rww @3k 2feS) sjroa [kfen Shifes wigtaa
afszibE »Fefl Tt v el TR | Bfew (Seifers SIge-«F IE@T I9 ZCACR
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e ey ~Ifvags S efor =T Tfen srem 7 oige R SeRgge gHets
Sfgn corfee SIga A0 | G (O19ifeT SgER SeRly, e oo € T, ¢
TG Sfew € 2 (MDPTET [RBIF, I 2olietl, Iy ool el Fded T |
Rifen el oReaa Sfen (oo oiga mea ke Reetas god mel
Z0(E | TGIF 3R AMETR 771 Ao SReara G (Stoifes Sgte [RWiF @ Iefq) A e
O el TRz | Aol TgER TR ¢ ITghE o, STl Sfen ¢ e
g g SrEd 1 TR

11.5 eMiRet (Questions)

|. 33 fFdoat 2 (MCQ) :
1. JifEreafr =i soal weaa [Afd—
(@) TS (b) eTR=fwR (©) e (d) F=itas

2. Sfen granet R el @ [Eews o (e —
(a) Sfew FemiEa (ol [@E @ I0
(b) Sfen TemRER Sige fofer g [

(c) Sfe wgfermel
(d) Bfew =& T
3. Tfgr (o wge wifFe v @ fam—
(a) TEaR (b) o (c) Sfw =mE  (d) K&l

4. R o @R AN 1988-9 ST SHANRTHCE 99T T (STalfeT
YELET OlFl A Ol2eT—

(@) 10 (b) 8 (c) 6 (d) 9
5. SRR TARWHT G (ol Sgaafferte “@lsi7je™-9q Srad e @
et —
(a) fS. orioI&t, 1962 (b) TEF @R ANeTF, 1988
(0) (= f&. 3=, 1907 (d) reetw, 1937
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10.

(I QAL TERIF o TF (2 @ Rawa—

(a) THTEH Tl (b) ST B2

(0) argfes fawrfm (d) @ 1 IR (UF 7Y
sireardd ifey Sfr @t G (S1ifee wigs farm Stemem AN (R @
feara—

(a) ToTem ARk (b) B B FF () %3 Fwos (d) . B wioam

oy WF INEH A AT (@ GReSAIfTE Sgre—

(a) oiFeR S (b) ToRpsT e
(c) festier (d) SITe ISR € AT Tl e

BRCS @ IFHoT 2W SReIET B GR (el wgfre—

(a) ater el (b) TeasE ©e (c) wifFdrey Seres (d) eige Siga
AT IRCEG G Swpe SaFero—

(a) festier (b) Tez-2F ©iTe

() SiteR Iy (d) SopNeIST Allo)s

1. 7Frg epiat ¢

1

2.

© © N o g & W

e oWl 3R @B fEreafr I9w @ @ [eia pal w2
@il =i Toael’ 3k K@l e ‘ol Sfgr R sicesy [
& qretes ?

@R gealE Rwiie ey [Emefer Bige

AR (@ (W SAME a1 G0 (Sl TG TRy deiiie 237
R aom @} simend Affe G cStifers Siges)fera I s S0 forge |
TS e (I (I S LY SRS ©f fo14eT |

G e (Shifere SRR @ eligsiiee agfe o

foxieT St Sradtaley Sfew ¢ g Wi o7 |

SO YRR 24w 12 SRR W 8 G Srardriay Sfgma Wi fo14 |
sAfeow feseTea foaf Tol wigterm w2l wx Sferma s forge |
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10. 2IF*5RItGT coteifers [R@T @ Srardtaian Sfema wis &1 | #Ifow faslery @i

7 AT TeRga gl 9|
11. SRE AT AoTEd SrEciel Sfen € aAdg e oY |
12. ToPTOIRE RSTET oo ReE 8 CramaR Sighs Sferefe aim o1 |
13. OISl o7 @3 SARGT ToFCAR SraTAy T € 2w A o |
111, TSt e ¢

1. Bfew cSroifers wige qeT0e & @RE? (@ f8. 3 @3k B 1. eter s
SRTeS FHTel TSl @R FATe! siFwe! Tfew (S1aifeid Sggeraffer IR
T Y |

2. wifsFaitey eTefim (oeifers ATy, Ieige e @R Sradrlal Sfen e
AT T 7L |

3. alitens Fefe 24 foaib el ¢ EiRiaFR (Sl e aFfo ATHCA
A T |

4, TG GR ANeTF e (S1hifes sgmeflsr ot Bfee Braa s oo
33| 2fofs Tgrem (S1ifee SRORIM @3RI ALCHCH 0 T |

5. IS IR AMETT TN SO @oi71gd S @ ey wfHEFy Kagd e |
. T e @R e GRS wgw 13t wfEe [Ragd @e
7. S € fAPRE RASIET TR € NGl ARG et e |

11.6 Tedwen (Answers)

(o2}

|. 3% 4ot g (MCQ) Tee :

(&)
MR 1 2 3 4 5 6 7 8 9 10
Teq b d d a b c c d b d
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1. 7Fe arie Teq

AT AT 1 2 3 4 5 6 7
e Ry | 11.2 11.2 11.2 11.2 115 | 11.3(8) | 11.3.()
AT AJ 8 9 10 11 12 13
S A : | 11.3.2) | 11.3.3) | 11.3(5) | 11.3(10)| 11.3(10)| 11.3(8)

1. ZoNgs ese e :

AT T 1 2 3 4 5 6 7
e RN ;| 112, | 11.3(6) | 11.3(7) 11.3 | 11.3(10)11.3 (1&2) 11.3 (10)

11.2.1

D: \ Suvendu \ NSOU\NEP/ 5CC-BT-02
Unit- 9-12\ 2nd Proof \ (Dt. 19.03.2025)




GFF-12 : AR : AeEl, AT FAPTR, AFECoN,
SIAGAHA A TGmTZ (Endemism : Defini-

tion, types, causes of endemism, endemic flora of
India)

"Té_vl (Structure)

12.0 Trwy (Objectives)
12.1 &S« (Introduction)
12.2 Awwre AgE (Definition of endemism)
12.3 &xqeen (Types of endemism)
12.4 FRwred FEeER (Causes of endemism)
12.4.1 Fwawrst A9ty oW (Theories of endemism)
12.4.2 et 57 T 7 *$9f (Factors responsible for endemism)
125 w[ETed Al (Endemism in India)
12.5.1 SFedrda A Sfgwmz (Endemic flora of India)

12.5.2 SAAHT FEIH GCCHE 2ATifed Wm (Some endemic plant
species of India)

12.6 #A[H (Summary)
12.7 e (Questions)
12.8 Tedslien (Answers)

12.0 TTa (Objectives)

Gz @0 2N T SR e [Regefe Ty A qi7el (o TS AR |
o JNRROR S, IHAPTZ 8 LFCH |
® ORI TraHiey A Sfen ewiferfera v |
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12.1 &W[= (Introduction)

g owifer Sfer g 9l @K @ WS @y o @k [{few S
S [ (1At STNRw ACF | SRR S AT S SIEa9® @by 47 I
2T | (A AR (STCALS (Ab@S I | @3 766 AGifed Alex(fFe (vigour) &T &ta
A | FRR IPPRIT G (@ FEC S 2iet 7jfRF) (e Mo 2@ i
@F | G2 FEC G LT Aol A | et 2T arE 7t 8 @ 9« (en)
[r<f S Stay (within) @) T (domos) (ST #9(Te™iw)] | S (e F [0ey Sw
AT @RI

12.2 AAee A (Definition of Endemism)

GTIfET™ 28 (T Gk eeifed R sfrire [l fomere et SR Twea
AR WS @9 (STl Sgte SHRw 23 TR RFos ol | 12 7 gafomd
IR 2SS (Endemic species) o7 27|

TR P (I 21 ¢ OiF Foew 9w awifo 5l awawes I aemew
faftemel S 271 3@ duifc RSt Sraacann g/l oiem |

12.3 &Fiqatew (Types of Endemism)

R Aelfo dqTe 12 AR/CET IA—

(a) ~hifereqrsizs (Palacoendemics)

(b) fHearefi™ (Neoendemics)

GZTIS R Y2 AFF Grehe auifs Reabe 23| adi—

(c) zrenarsi=] (Holoendemics)

(d) @l «rei@ (Relic endemics)

(a) *hifereqrefie (Palacoendemics) : @3 AT AT 2wifed A ¢8G2

R O (A AGOT 9T ToF AN I Tl | FACA FLCA O @A RHATSSIR
Fog 1l Feel | @3 AT i TN RS Sge Gro SRRl FAETS S_E T I
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TG e fFg AT A= 207 2000z | @3 @7 U sRaefer 2o .
(i) Tog @I ewifen Farel fal s TiFa gafs atF =)

o

(i) Fe aeifer et Sfgr [ifeT @it A1 AfoeT e ST o=l |
(iii) @2 aroivs Sfer ewifer 47 o W@ «f=20@f® (polyploidy) ot |
(iv) o Rftereitd @3 2T qarefi eifesre ol T

(b) Mearstsa™ (Neoendemics) : €3 (@A Ul 2Elfe S rwFe A=lfes

TERA FCe G WS SCRCHIC (Ecotone) S 2 I | et T 2o
T GPT R S| Aro Wi [ge @R T @@fw Sfew ewifs @ qw) @
AiFre SRR @R SAfTIHlore aAfsTero Ty T | @2 2T ArSiF ASIfeT [
siferecafen wifey ot )

(c) ZreNaTs = (Holoendemics) : fearefime] @@ awifs Auzers #fkiiare
TP SRR GTER TSR] IF S@efe T AT | R ARSI A6 WA
AEreqrei™] g #Te Tre 2|

(d) cafere arsfi® (Relic endemics) @ woifgs ol AR (dominant) 33
AGIST SRS TGN GIAe A6 25 (extant species) @l Grefis | Brge B
faigeall AR (Ginkgo biloba) Star<tial |

12.4 AN_A=SI[ FAPTE (Causes of Endemism)

12.4.1 Hweeret 790y Tedw (Theories of endemism)

(i) @f*RiCIGF Toaw (Epibiotic hypothesis)

(i) @& @3z «fz™ ream (Age and area hypothesis)

(i) «PPritais Toaw : FoE (Ridley), 1922, M= FE@ (@ AN aeifed
SRl g roite [RE ol wfgd 3 @cafed | 55 IoNE iR @91 2|
G2 TS LS 2L Graiefwetel | Suizaermgst I ¢ reitaa (Oregan)

T oo PRl GSiTSiRtE™ (Sequoia sempervirens) @R PCTEICTeGR
(Siaranevada) S1TeR PICHiza wizts o (Sequoia gigantea) fver foer «sissi I€wita
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ArPRe RN gwifs ZEng I Fere [[EERPT (Cretaceous) @ Bl
(Tertiary) oot AR S1%e1 e 2O foel | 2O O 9F @wifs Fieall A2ceTl
(Ginkgo biloba) B ¢ @isiity «refis ewifs fRena a6 #fdfow|

(i) @& @32 afzm Toqiw : T3ferm (Willis, 1915, 1916) € TS AR A GUEF
STz ST Taiore G2 At JICT T R0 #ATS0R | G2 S0ed ANl TP
(Impatiens), fasEl (Primula), (=hIca= (Gentiana), @teitesgs (Rhoddendron)
2ot GrOIfT AEifex Brae Fa | T Trizdd Rt Srae FA0R Weesid Hfbane
AFe wgre @3 Sfgr @femm (Coleus) T wib aefs @ifermr wcwst (C.
elongatus) @3k (T AFCIO™ (C. barbatus) Tw, 22wl dvrefis R «fafbe
@ faort afat @ sifra e Sgtet sl 03 | TR Ste (@iferast 2accaim
Aereir f7fbae ofiae Tare, FmRe Sfgr T widie arefi w9, 3@ @i
JRCIGMA-9F 7AfTqSH 1 ST (evolutionary stage) 3o Bfr |

oS

Reai) . Hribifera (1939) 0o Grofis 2wifs aFertF Fale G G0d G
(AT SR FRINECT A Tl 28R T G2 R SRR (A A | oS
@il 5T (Good, 1931) @3 WCe TR AGifs AfF=iHT SRy M@ @7
R ol A1 G2 TeAMS FeeeTeld Wedw (Theory of tolerance) Jel
B3

12.4.2 Fmaeret 7B oy Wl =$9fet (Factors responsible for endemism)

R A TR AGfs Tga I SR SjFed Rt @ TR | SRR eTR
i qreiien 5T 2% [eg sierrf7)f | @3 qrefie @ulfs 5 oo seres =6
2o FieliiRe SRR et e Sfen eiaifer st digfes e deme (Cross
breeding) @} IfffE (mutation) | @2 =[Soifet eiimgeat ordl AT T Sfegw wRIT
2% (isolated) SRR F(F S ARET (@A AT AelfFe 27 =1t | ©fF I-Bi9t S1gTa
(Islands) TP (@ Grefis s @l T @ty S=F (Janie Wulff), 1937, 1943
G TS (T (RCAI el *fo<l 85 ©ll, €2 a&les *es=l 80 wlal, 3 e fennie
SGTeT *oFl 72 Ot Bfew 20l Gl | SR SjfAR ST Aforeli o2F Sfen g
A I O} AEE 75 ARS8 THO FIACE | FZNeT TGt *eal 70 ©lof
Sfgn qrefis | fZees nReels SiRted Ted SyEfene Sige i Ted feRTed
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*F TS | OF TCA RACTRR ASACOY @R SN AGIoT NC&y AN 6
Tor 2GS TS ARt T 0w @R TR Terd @ wfEFe R oAfFae U0 T
o A @3 FEC @2 Awiferfe areiie awifegrel e =3

12.5 Sated AERMS! (Endemism in India)

oie eitad #1960 fASita . g “/Hitana rel fRde@l Sfewms =i
50% N | @3 oGl aefenfs aume 13 Sigra (FEiee 23IfRE | @ —
(i) e @R (i) % SRTe | SReR St SooreRl Sighs eelfer e
ARSI 9 | e Ot [ZNER o ¢ wiEne Aw dfeqwmel A TR
ORICO SRR SGeRE Sfegn 2erifer Seoife quoez | FEehrit (shfsifereaaie $ai-cai@),
IR, e, IACAET (SIRGIEtT), SrEERITeS, ST, GRe=E,
AZICEDN, AR, @SS 2efS (olitaa wwsfe Sf™Rys gl 9 (genera)
@l | HEFFCERA CICER S&F AT 918 AR ¢ nfFwe SRre ARS! S
F | AP Colltas Fesffer it Sigfermor ol 7 FEge

Ranunculus - 36%, Clematis - 76%, Thalictricum - 79%, Delphinium — 71%,
@I} Aconitum — 90% | IR (JFTFAN) (otas SNl aeniforjfer «if<ea fexem ¢
Teq ~fo3 SIRTed XF WGCE AR | 77 AT ¢ ORTen TS WFE Fosw
gl aeifc TN TRl TN WGl aAeifen sol 2T WG 56| IAFPNRCT Colltas
S[@sfe, (@ Impatiens @7 SIfEF 7AF gl aeifs @2l AT (241 @7 ey 2200
wieffe Srol T 91%) | T2 wlEHE ©iFw € WY 27 B M | 75 Fry e sive
TSI Impatiens @3 33 A FsfeIa Srsife—3a 2309 emifte 23 @, ey
@ W O TerHs I3 IR IR A 23t R[iven fos | snifsiferemadt Soitalita
(CrfreRcaml (ot wifds 7T gl aems! el A | T2WT W6y 495 ST
R 372 REf s ol Rge (widespread) wiefie wiigferrelm ol 219 571
Dalbergia-3 33 2&if & Asiawi | Crotalaria € Tephrosias 2@if nf% ©RCS
iz AT (] AR Milletia 160 wiiglers geifo spies @l IR @ieesi colltas
gl ewifer woa<l 77 701 (I @wifen w4 257, oAty 1790 aeifs wigke
G S erenifor sy fZeees [Rfen =it S | oRee IR oftag 5520
AGife 6w | T 3650 Wl @ik 1876 wgter [ge (wides), AT Sigfers
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AGifod *oFa 27 67 | IR (atad FHafe 99 9 e gl | @sw—Clarkella
(»if%5w fEstieTear), Polyura (i, =& f&stiecs), Sivianthus (1FR) @3k Octotropis
(w5 ORCS) | FCAMGT (SOBICEST) (oliai eiwer Sfewgcet (flora) e € o706
2318 WIgHT AEifor el 27 WG 521 @2 (9T NGl asifon)fer et s
Z3(S T AT S14ge 7K e AT | Aster, Anaphalis, Centratherum @< Vernonia
Aofs oefete iorm Tfis wighe ewifs ol ) GRS elitas sr@efe
Rhododendron =55 64% eieifs? fZaiemea (o7 @ Tea-+if*ow) wiigfers, Primulaceae
(alitad Primula o6 2 fZameicea S| 2o e 1486 ewifs wiglems zeam
AGifod *oFal 2T 91| GFICRAT (aNt@x Srobilanthes 9id-9 152 aeifos ey 1460
wifFaTey Snglers | 2w (sitas Euphorbia sifos 63 aeifes wcw 4153
gl €2 e aiforfel SRTed ¥F ¢ AWaAE T4 [Rge /e ¢l |

12.5.1 sFTe AW Sfew ewife (Endemic flora in India)

SIS e AP Sfgr e 50,000-97 @i TS AR | AN SIgE €<%
a1, . SEF (1987)-9F 0O SRS 17,500 FA7iF Tfew aeifed wtay & it 2o
AGI[OZ 251 GG | BIF e oice ey 140[ st @<k 315 (attad W 477 caie
28] GACG | G2 A5 ZE GHCefi deifon Jl A RG0S Tor 7w | SEGERIR
SR @ FRUF TSN Gl STz 6 Sl (90 | SRS -7 SFTe T2
@M R GIEhE deifs BtR | G2 SFE (N6 Wb S ATINST K A0S
#eife 10l 35001 WA W T oe @b Jgex IarehT Sfgn Gl | SRS
5146 5000 @enifed s 1600 2ifs Qe | Tea-2If*sx faxera 4500 eieifex
e 1600 SIS @arefi | SE S WS Avigtg 2200 owifed sc 195
QT |

Tfen T SIgea IPPRITIT ST 26T GR G eeifs @ mam A
I S (Norman Myers) &S *1$ (Ite SIS RNie sAexiens 7 siee, S
7 TEF-7K ©iFe, TR @3 655 Siget &9 (3@ 267 (Biodiversity hotspot)
A0 oo | 22 I SjfAdT 360 SR Afbg 267w @« mi-coitiee Sigem
wr@ofe 4% 2576 @7 SfmiE | Giefer 25 (1) 7 =Bwerm, (2) Towi-ar, (3) Jwiens
R (4) STPHIN T 9T Aee |
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12.5.2 SIATS FTIFH GTSHF 2T ed m (Some endemic plant species of India) ¢
(i) @=reizens @iz (Anaphyllum wightii Schott) wfEeel sif*ssiG |
(i) o™ FIREGME (Decalepis hamitonii Wight & Arn.) Siefaifa
(iii) @R fawcE (Erinocarpus nimmonii J. Graham) (5% |

(iv) Sraseimi™ sREeia (Toxocarpas roxburghii Wight. and Arn.) R,
AT |

(v) Faf ceiem (Cordia domestica Roth) wifste @i 21, wifsereng |
(vi) wWiza TeRiES (Myristica malabarica Lam.) ©€x JIIGl, 252 |
(vii) PG @3 =i (Qrychnos aenea A. W. Hill) #i*6smiG |

(viii) e sRce=tal (Eugenia argentea Bedd.) wiFe «if*sar @i |

(ix) SpRifER AR (Aralia malabarica Bedd.) wfarel «if*5s1 (G |

(x) FCsIRe Reeif (Rauvolfia beddomei Hook. f.) @@, SifeEeg |
(xi) =i ZEH (Wrightia indica Ngau) coffSemaig 3fem |

1969 et f&. HGIfE (D. Chatterjee) “TAGAl (ATF TNl T (T, SASAH
(HfeTet, A, AN € AfFH Aw) Be=ial (Dictyledons)-7 Wty «reiis Sfgma
2 * ol 50 It @ | SoPikRIE Ie AR, G @R G e Sfgn [y
TECE AT GR wH OIS ST G ATHT ToGIT Grehi Sfen 7R IR
> |

12.6 A (Summary)

O3 GFF AN (Endemism) S, T, 2FCON @R SIS AR
g Sferm ©ifedl oreat TR | FNRROR TR & 20T G0 WS QAP e
@I @ aeife T @R [rS S99t TR T3 AT Ot Gareh Al AR geifs
T T | 92 AR ARl A Garefies [ty Sefee A A | AEe] A0
‘afRITIE ¢ ‘B gk @i’ Team Rt [edifte 2oz | e a9l coveate
@A—fifreqreiim, Meareim ¢ erEiareiE ¢ @R arehmn  7+i7 orRTes g
A Sfgn eenfer am Sigepr FifoRw 1 2R |
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12.7 eMiiFel (Questions)

|. 3% <ot e (MCQ) :

1.

N

>

o

(o2}

TSR Sfgn IeT0e ([@RIT—
(a) fz7ioTe ©fgn (b) “Ra farewe Sfen
(c) S wgstet S Sfen (d) =ifs wnash Sfen

qUEhE g AR (FIF T (73 @ Resiam—

(@ et (b) ®2fer © fo. m&ldt  (d) S
QPRI Toam @ Reada—

(@ et (b) 7% (© f&. wio&  (d) T2Rem
ag @3} G FRATAP (@ Resi—

(C\ (b) fagte (c) T2 (d) fe. syiorét
GPRICAITE Team SRl qrefis awfs 26—

(a) AT« R e [T TEa SR

(b) TS @R «FH FS SR s

(c) TR 75 «IIfeF e A MRAT IS

(d) T wreite [ gaieR [ge for 79 6@ GF6 GowR AR

. RIS Sgersferm Wty RpIEre I GreiE Sfgn Awife qete—

(a) S @3 fCRRE aAvise (b)) Wi oRTe

(C) ANTHT TP (d) B siifey Siggtet
FOIRCS (@ GG AEife TEAT OeET @3 g —

(a) Te-7K ©ie (b) Tea-sif<os e

(c) AT Srggret (d) S ¢ SR Aol
ORI (@ g GREAb@ 2570 e a7 Seafo—

(8) SIwIS (b) FcE wivis)g

(c) =AFE (d) Tez-9F oIy wge
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9.

10.

e qrelie guifs 2uee (@ S SiEF AT @A W O TH—
(@ 9l &1 Afba Sigs (b) &R &ba 2576
(0) FFFFe SIga (d) FfeRiTery HaefRe s

Rl (el To-9q 0O *[oF41 TITO FGIZCO ([ GreiF 26lfo Se—
(a) 2reTE Bcst (b) fEfemme w9
(0) el @i (d) f==ecE

1. e epiieett s

1

10.

© o N o g » W D

GUEIES FCH AT 2

e @3 13ib Tedm & &2

e qrefie awifs e «iifte 5 Sfen aitim i fogw)
AEAeTel TeAms 52

e oy Wil w2 S St T |

ATl Fie?

32 qreiie o™ (offlg @R 5ldl 97 N foTg |

SROART (T (I SFLe Qe 2efs (@ B ?

ORI T OgEl G ARG G GG AT Sfgw @R qreiE
Aol Sfgrma Al B1g |

CRCSH GG SEGEFAl bR G (Aba 257b-a7 FiF ferg |

1. o4 oM s

a > w NP

el Fere & @RIT? 329 oy wiflt =*Sofer forge |
Aol eaw 2 el T |

RO SFEACS FRCHCH SN T |

OROIT AR FACFCA AT T |

TRCeT GG Sfgn guifed «s qgel e | 2T @9 (@I (SR
TG (IR R (4l AR Sl STEd YA |
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12.8 T@IET (Answers)

|. g FEoa e (MCQ) Tex :

qog

R 1 2 3 4 6 8 9 10

Teq c d a c c b b c

1. 7efee omie Teq

AT A4 1 2 3 4 5

SICER R 12.2 12.4.1 12.4.1 12.4.1 12.4.2

AT A4 6 7 8 9 10

SR R 12.3(c) 12.5 125.1 12.5.1 12.5.2

1. Fogs etee Teq

AT AR 1 2 3 4 5

SR RN 1228& 12.4.1 12.3 12.5 1251&
12.4.2 1252
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GIF:e-13 : "H/ IECIGIAE W@T‘{ AZE (Flora of Eastern

Himalayas)

"Té_vl (Structure)

13.0 TTW*F (Objectives)

131 @&%[«l (Introduction)

132 ¥ f&erta Sfewss (Flora of Eastern Himalayas)
13.3 #A[H (Summary)

13.4 ePMIFE (Questions)

135 Teawe (Answers)

13.0 TTA*J (Objectives)

a3 GFHH SIS FF SNl fEiie KEngf wEey A gen tof e oiR| |

o

o 7 fZeta ot Twel TFW S |

o 7 fZuets Sfew sz ¢ ewifs 36|

13.1 &%l (Introduction)

CSfETH*IN 261 (Tl SIgre Sl Siealfer Sfen arenifen atel € @itht f[ifew
7|9 (Populations) a1 Bfen (aidid w:RAF A= (quantitative assemblage) | (P
SR (SfEoH (Vegetation) GTAMFIT Sfen sremia At sefa Mom 0| Astemia
(Population) =& (RGN @36 SLER (@I G0 2wifed 7 7o) &7 e aifde
GBI ARMRIE AN | I (TN G0 [0S Srgtera (Wt Sfen aenfen 9ars AN
(qualitative assemblage) JceT Sfenet a1 @il (Flora) | @2 G 209 2T G5! (Sl
SR, (T, AT SN € TS |
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13.2 9¥ fawieitea ©fewgs (Flora of Eastern Himalayas)

R e o e e VB e i B SO e B [ e 1 T s e X
T sife fawge | Piferrm R[ifen siga w3z 27s 32t Tex o7 Ame wigs (NEFA)
TS SN 2l 7% [gw | 77 R 2pa I0ere @k 87 IREest ¢ @R
wigel (il A1 F e Weg B SR e wige | o fRwieEs Siod e
(AT €T e T AT AT 2wilfox (Species) A4 @ Sfema I FCo AT |

SJ3-eTtaa Terd fome W3k el sifowaet ¢ fory st srfers | oK e
Sfgreferts 5T Tl FHE SFCE Ol FA1 T, @NA—
(i) TG A QT (Tropical) =Igs
(i) To-SRmear A TA-FER (Sub-tropical) wiegE
(iii) Wf*icery (Temperate) w4
(iv) =iz (Alpine) Sigs
(i) SsmeaAT q FET wge (Tropical) : 2FRETRTER FATesT BN (AF AT A
GoF e 200 o Twel +f® Mfsrm dRmesy sga [ge | @3 SemeEd
AMCICE o2 el (Teral region) J&1l 23| G2 Sigel 24ws =iie (Shorea robusta)
T Bl aifde | @ el Woe AcACR SISt Bfew ANz (deciduous plants), SISO
el (Savannahs) @3k TEe S (Swamps) Bfew | Sisiafts Rt siIites Amom (s
700 5 (ACF 900 fbiw 7@ TS Sferm ey ol A1 QI STarci,
@IT—9« (Tectona grandis), ige1 (Lagerstroemia parviflora), sietel (Dillenia
indica), ™ (Dalbergia sisoo), ™ (Bombax malabaricum), Sisge (Syzygium
wallichii), ©= (Ficus hispida), smifeei (Adina cordifolia), €% (Quercus lancifolia)
TG ST | T (TOF P € I, (TAF—IGAzeNE (Srobilanthes sp.), !
(Mussaenda sp.), Fiferi@#ll (Callicarpa arborea), SR (Bauhinia purpurea),
@FECeag™ (Clerodendrum infortunatum), SHICHIRAN STOICAGN  (Eupatoruim
odoratum) Tejift SIITe (7t T | TelcEd qiRcad face St (Artemisia vulgaris),
TS (Melastoma malabathricum), SPIGafe (Osbeckia sp.), @efs Sfen mate
ANeT AR | FTelC A @Iz (Climbers) Sferva ey “iZsns (Smilax macrophylla),
=3 (Hoya sp.), diefzfet (Bauhinia vahlii), =@ (Piper sp.) Sta<itaien|
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(i) To-Sameay TSR S (Sub-tropical) : @3 W SfgmriE 1500
BT (A0S 1700 FOR SHOR SFTe (74l T | QIR ST JFeTOR Sfgnajfet
ZE—f&s1 (Schima wallichii), iEtsferat (Michelia kisopa), 2f&fael (Erythrina variegata),
foiofra (Litsea oblonga), €& (Quercus glauca), @te@12iafes! (Engelhardtia spicata)
Foiif7 | IRITT B ST Al 577 (Shrubs) € e (herbs) s Sfgwefer ze1 (emicos
(Melastoma normale), TPl (Cassia mimosoides), AT (Saurauia napaulensis),
ARCFIFE (Sarcococca coriacea) 29I | TR W& “TAT AT ST 2S2ICHIRIN
(Eupatorium adenophorum) <3 S% QRIS S<40e S @Caifat (Begonia sp.) |
@R Twerm (i [ WicAoM (Mallotus philippensis), 31 (Rhus succedanea),
Jrefafam (Bauhinia purpurea), FifsiweN (Callicarpa arborea), SRS (Terminalia
myriocarpa) o7 Efgnsfercs |

(iii) wifeMTeog wga (Temperate) : wifsAcoy SIga 2o Bzl @& (
Quercus sp.), Zeiifes Bfen «ak #1a™ (Lauraceae) (ollta € Sy Sfegngs e aifdw |
UG eTe 2100 (tF 2300 it Twel »kf® @ Tfew awifosfer @ @l o SRl
25 oS (Castanopsis tribuloides, C. hystrix), smfest™ (Machilus edulis),
SpsbCAIGIE (Actinodaphne reticulata), PICISIS (Cinnamomum glanduliferum),
(IS (Quercus fenestrata), PRICAIT (Symplocos theifol a), AR (Sarcococca
wallichii), ¢#tG=s1 (Potentilla fruticosa), I@ (Elaeocarpus sp.), SigE«N
(Viburnum coriaceum), =2ces (llex insignis), @5 (Betula alnoides), Srcas
(Osbeckia sikkimensis), (AT (Jasminum dispermum),
@™ (Rubus €lipticus), WEtaEm™I (Michelia doltsopa), SURE (Acer oblongum),
fSfereitba (Dicliptera roxburghiana), iteiteag« (Rhododendron griffithianum)
PO

e §Fp ST tEa 2300 (AtF 2800 o Two! 2@ eTw €F (Quercus)
oo | 9GS Quercus-«d [Rfew gieife, @w—Quercus lamellosa, Q. semecarpifolia,
Q. lineata &wts 60 (Litsea eongata), Pz (Symplocos glomerata), Szt
(Ilex fragilis), #=ceal (Lindera assamica) 29y ©fer @i @ Ifmice o |
G2 SGTET S ( aeifes)fer 9eta et (ejfet 27 femeeal (Lindera heterophylla),
smisitaferal (Magnolia campbel lii), 2€+12s151 (Euonymus frigidus), SHifii (Arisaema
griffithii), TSR WIFC € w1, @i (Impatiens sp.), fFoeafaat (Fritillaria sp.),
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wifsrfe=s (Vaccinium sp.), (EPTCoHT (Melastoma malabathricum), =it (palm) € &g
K IO Tfew T |

(iv) SIE=iRs S (Alping) : @2 SEeliE Sgeet AlRere 2800 Fib Swel
89T FNCFAPT (coniferus) IgeT (7wl TIF | Q2T 2800-3000 fi5IF #1¥® S4tea Teoa
WO @teitestgitd (Rhododendron) Waffes eifeefets sice @l a=, @@=
Rhododendron barbatum, R. thomsonii, R. hodgsonii, R. grande 2%jift| «zieie
Rhododendron-«& Rfew aenfesfera sce [ s Swiey g Sfen aenfs, @xa—
Sz (Miburnum cordifolium), Sxifse=s (Vaccinium nummularia), 22s& (Primula
petiolaris), & (Prunus undulata), &< (Sorbus foliolosa) Tenifr|

SATI THOR IO (@NTLIegd (Rhododendron) aeifesfer 21 Rhododen-
dron campanulatum, R. lanatum, R. wightii 2e1i7 | @zl (A Sl @ aeifosfe
T (19ffeT 2 R. setosum € R. anthopogon 2@ifr | @3 stet @2t @it &y
A e Sfer ewifeefs =1 ARy (Primula sp.), <P (Arisaema sp.), o
(Prunus rufa), 317am1 (Sorbus microphylla) o7 | SRS 2M=ICE Gitel Rfeaaaeg
I (Moss) @ =12 (lichens) 35 TSI Setia €2I( 2RI R0 SR | 92 TGl
w@sfe “PifeR @™ (Silling Tzokupa) &I 20T 3000 S5 THoR [@TSIeTG=
(Rhododendron) 0 STEREI9N 2ifed Acel Sy (@ Sfn awifs Ssfre Ats
19ifeT 251 Rhododendron ciliatum, R. barbatum, R. lepidotum, ¢oiits=iGet (Potentilla
kleiniana), SHICEE™ (Anaphalis margaritaceae), I3 (Rubus splendidissimus),
FiafE (Fragaria p.) 2901 | @31 e BoAtaa Twol Fawia srer Sfen snifas (Abies
spectabilis) @dz NHF TwOR Foit (Tsuga dumosa) SICS (7Rl T |

eI A1 (Coniferous forests) e Ftz 3000 WOR (2t 3800 o™
THOIF 0 | AN ¢ FHEs (Ramam and Phalut) @3k TR0 € AW (Phalut and
Sandakphu)-3 TC&r Ste (w4l TR (@Iceite-gs (Rhododendron sp.) 712 =i (Abies
sp.) | SR eAEFeps o (Walunchung gola)-«3 Mt 3500 3G Swel (wdll T
=i (Abies sp.), @™ (Juniperus sp.), GATEitGgs (Rhododendron sp.),
IR (Berberis sp.), &@Ga (Betula sp.) T9hif7 |

3800 f3/GI (2t 5000 FioR SHoR 6 @iTeiteg« (Rhododendron) -4 R
Awifeq e gce™ (Juniperus squamata) SEICS (el T |
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SeRmMcE “Pifer cenpell (Silling Tzokupa)-3 2 3800 fiGoE SwoR #i1=ifE Gitet
g g I el oige (i TR, ERIER STadrlal Sfgnsjfel gel—SyRIafeTen
(Arundinella sp.), PTAICAIs (Cymbopogon sp.), FERIE™T (Calamagrostis sp.),
Tl (Danthonia sp.) 29w |

13.3 A (Summary)

G2 9T 7 BAEE Sfevgeer FHRY R (el TRz | 7 BNew @it
7 AT Pl sexel (AF Sgeva AameR @ifes T o [Kigs | S
fifen wgm @R 2 JAME 22 SReNve At YT e | o fewea Sfengfers sl
Tl FFE LS ©laf A T (@NI— (i) AINGHAT A FET (Tropical) =14, (i)
Tol-Ameag At Sof-Fifew (Sub-Tropical) =i, (iii) TifeRtey (Temperate) =i,
(iv) TETiEe (Alping) S1%e | 2folb Sigter RS Sfenelfer sty Reiie =1 20 |

13.4 2M[&t (Questions)

|. 3z 95t et (MCQ) :
1. (PN SYER (FRI /0O @ARIT CTAFE—
(a) 7= Sfn ewifen MRF TR
(b) ¢ @eifer a1 Sferma 7o
(c) =1 Sfw 2eifed 9jelare AR

(d) cefesa
2. oREEREE wEsfe W @ gt —

(a) TG (b) Tl (c) w=ebet A= (d) NEFA
3. o feEE A SgHta W T —

(@) (GG =g (b) Tio=ET Sga

(C) SUEEA e (d) ARG S

4. o AR 9B gL SRR wgE el TW—

(a) SEmaaw Aoy Amom
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10.

(b) FfeRITSY Sgrer TR x|
(€) Tt ey Sigraa [gel sgget
(d) ST SFER A

57 TZeTRa G- ARG Sge @3 AFR NG AN ACACZT—
(a) ez Irwa 3 (b) =1fCaISt Ioar 3=

(c) FfcTa™ IR I (d) RCTITTTGH FJA-9F I a7
7 RBEEE @3 SIGAHre *NEAaNTRT 2N (@R —

(8) TE w12 A (b) I SIa

(C) ShiEsAER e (d) TAmET TfeATey S

4 fastcas MfeRicey Weteg 2100 {HT @ Toi (A SRS Sgred
5000 f3br Twel 2% @3 a9 Sfera awfe ot am—
(@) CGFCoIA (b) WEFRTN  (c) Gifsftafern (d) @TTITTIG

S fEeTcae e TrelT Sfew (el I @3 SigEiore —
(a) STFNEA Sgead Bifer (SFE 2Iey Bite

(b) ARG SgeeT

(C) ARy AMCHT ©A1Z KT

(d) OISt SAIFSy BICe

57 faaeEE 2100-2800 3w Eweor g wigalt ze—
(a) SR Sga (b) SoRFE wigs
(C) ARG S1ge (d) (GEITRT =ga

e @2 Sfema aefs sfEseTcma G, RGP @3 G=oIItas SIgta
Ml F—

(@) &< (b) @rzgen (c) Grap (d) g
I, e epfiaent 8
1. cofes i 9 @l oo & @Rme
2. 7K e Refe @k GerRere aam @RSl B |
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3. oF RuErTa Swel P s e |
4, S wgE I A @A T oagfon Sfew oeat e

5. o/ fRAEEE Sow@i Sgteta 13t 3% ik 12 o wrelw Sfera Reerprrs
s ferge

6. 7F fewiea AfeRiTey wgta Aea fcea @3k Teita faces 136 wex Sfena
feaieprre w1 e |

7. 7% TR SR g bR Jewa e an foigw

8. F-ENETR SR SR (AR el (el AR G w2l Sfewd
s ferge

9. 7 fIFEE @Teeagtad v eefer am @y
10. 7K fReTRE AR SigeR bR (Aifeal Sfema A fo1g |
1. aomaS e e
1. o7 feeE Semedn R T NG SgEE Sfen WECH ACECA
ST 3 |
2. 7 e AifsAitery Sigee Sfen TR TEH LA g |
3. SR SGreT Ofen AR el el |

4. 57 TR Twel fofer f[fen wgaeffer am Srard 357 | afo sgte™ o
T Sfea Reeprae Fiw fo1gq |

13.5 Teqsen (Answers)

|. 3% 4ot g (MCQ) Tee :

AR
MR 1 2 3 4 5 6 7 8 9 10
Teq c a c a b a d c d a
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1. 7efee orie Ted

o R 1 2 3 4 5
STeCoRY FL 13.1 13.2 13.2 13.2(i) 13.2()
o TR 6 7 8 9 10
STeCoRY FL 13.2(iii) 13.2(iv) 13.2(v)  [13.2ii & iv)| 13.2()
1. Fogs etee Teq -

o TR 1 2 3 4
STeCoRY FL 13.2 (i & i) 13.2 (iii) 13.2 (iv) 13.2 (i —iv)
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9F5-14 : 2w femeTae @ﬁ@'@?{ (Flora of Western

Himalayas)

Ao (Structure)

14.0 TTA*G (Objectives)
141 @&WI&«l (Introduction)
14.2 #if*on femiecam Sfgrgst (Flora of Western Himalaya)

14.2.1 ~if*es fesmercTd w@eg FfeE el (Western Himalayan
Subapline conifer forests)

14.2.2 «fpn feaercad weiw 9 @@k gegf (Western Himalayan

Alpine shrubs and meadows)

14.2.3 ~If*5 fewieTead vewiefa UFa ag (Western Himalayan broad
leaf forests)

143 #AR™ (Summary)
14.4 eI (Questions)
145 Teawel (Answers)

14.0 TT@T (Objectives)

B GFHH SIS FF SNl fEiie KEngf wEey A g=en tof e ARa |
® %oy R (Cifere SRR G GINFIF Tl ¢ Toianl R |

o 5w femEE Sfen eiefer TwRe |

o ¥y EuEE AP Ko @@ s Sfen ewfeaamm |

14.1 @%<[ (Introduction)

10 SO o M o O E o A o o e E RO BT G B B (o
Tea9d= i (Badakshan) (TS *[F 203, SIfERe=ICTg nfaed sicel, #ifswiw, Tea

249
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SRCeT &Y 8 I, I @R fRAbE ermi-a3 W e Rgs | sl sigtem By
TR A5 Tl e, e, 23S, vwrelel @k *reggd (Jhelum, Chenab, Ravi,
Beas and Sutlg)) Teolfere @2 sif*ow fZmiem|

sAfex fZerem sief o e @ ate—(i) TPRa sife @@ ofw Twel 6000 m
(i) Azsge sfs @f Twel 1400 m-4100m (i) €@ oK @F o Twel
3500 m—6000 m (iv) fifeTs siferidiz w1 Twoe! 1500 m—2000 m @k (v) (25 fases
G Twel 6000 m| 2f*6x BEFEE SRR St Ted Sf+6r MA® ¥jel z& Tiel
%% (Nanga Parbat) 2219 Twel 8126 fiG |

14.2 if*5x ZeTta Sfewga (Flora of Western Himalaya)

cSTalfers sRie, Twel, «R Bfer awifer e [fewom sifoxw fasea
Sfgnga famferiie foalt e wiger Al 2 [fem REN im0 2R |

14.2.1 #if*oa femteTca weegm Ffawa awefy (Western Himalayan Subalpine

conifer forests)

33 Aifedicoy T aFfon Ief| @i 26 o, ©e 3] A=
e fféps faasies TR (e ofs Swer @3 amef @t T |

@ IFEGE A TGS (Ecoregion) (@ FCIF AT MG (vl T | g
g ST ¥gig T 9A02T (Abies spectabilis) R@R (2l A | g =g @i w7
@R &3 9MIt=T (Quercus semecarpifolia) fiw @E (1 A | SR SNCA [Fg SRai
FY, §F R A 9= (Betula utilis) @f@eds (assemblage) (4l T | WRITle Tqed
TR, g-+iiz9 (Pinus wallichiana) «3k g* (Picea smithiana) ftxr aifoe fie wfaeemr
e (el | ARA (Cupressus torulosa) €32 TgA (Cedrus deodara) #if*es
RN (el | 92 SGE S [y SrEaiey e zm—afer gt (Abies
pindrow) @™ a7wE (A. gamblei), #if2aPp7 FIRIG (Pinus roxburghii), izt
il (P. gerardiana), Sf«i=ii@ (Juniperus communis, J. indica, J. recurva),
G (Taxus contorta, T. wallichiana), «frgl (Ephedra gerardiana) 2efs |
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14.2.2 ~if*5 fEmeTcera S oo «ak geref (Western Himalayan subalpine shrubs

and meadows)

@A, TS 3% foRe-9 g #Afex RBTRR ©Ife T #/1) o4t 938 G
TS @ wergly Aty @3 Frafafene sifde |

ST DG N TF T (@2 (tree line) (@ATH (¥ 27 2 (1AM (S 9T
o Sfema [T %7 21 @it f[ifen «igfor @reitegs awifs @2l qw | S
SR ST PTER Sfgn I AT @R A SHRMS S weref™ (vl [ |
G2 SR A SR gl e Al [REET (Bugyals or Bughiyals) e |
QT ST 29 I SO Bfegn (vt T | @S —Syiirefedt (Anaphalis), S=F=2T
(Cyananthus), gfafe=t (Jurinea), (TIfE=1 (Morina), ¢oiitaat (Poteneilla), (SR
(Gentiana), (eawfe  (Delphinium), GICF=P™  (Meconopsis), (sfEFaIRT
(Pedicularis), SUfTIE (Anemone), SURSIF (Aster), FeHR (Saussurea), fase
(Primula), =riEesias (Polygonum), oigfes Rfen aeife| @@ (Spring) @3k &
(Summer) e G2 PSR Wl Tegel AET T(H ©OLH A |

eoAFd e SiIfe oIt (@6 @b Sfen @w=—smifsrenan (Saxifraga), swiferais
(Allium), afReF5+ (Eriophyton), Poenf@a (Sellaria), i (Cremanthodium)
sefor T @wifS qT I Aletag 512 (boulder)-93 @0 Al (=6 (=6 wEl 9%
AT (scree) ST T |

GFNET SIGEE ¥F A IR P9 (Caragana pygmaea), FRIST
femafeael (Caragana gerardiana) &= =201 (Lonicera spinosa), GHte=m
CRIRG! (Juniperus squamata), SCsIRT 2% (Juniperus indica), afFg! feRfea
(Ephedra gerardiana), At (Berberis sp.) =efe gl wigs gre o aiw|

14.2.3 #f*px feTtaa vewie@ o el (Western Himalayan broad leaf
forests)

e, OIS € NFBICTT [y [ge wifeps fRarereas wiceel TR SR «3
Fffeen-g AfSRicey vevl7@l Jrwa gl (T4l T | U SiTS! IHICA! T 20T HI751
8 beyl ogfon 2| 9 JIGECs yReics wlel s I (i) e gow @ 9=)
(i) =1feSt Jowa 3=
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(i) foazfae gUwa g (Evergreen forests) : @3 INGTeTR SraALCIsy o35
(dominant) Sfen 251 fJfe aeifes ‘e (Quercus semecarpifolia, Q. leucotrichophora,
Q. floribunda, Q. lanata, Q. glauca €32 Q. baloot) | €2 €F 2L INGH 2I*6x
fesieTcas For vl o/ I (ordl TR ([AIC oIS ({91 JRoo0S 23 | @2 I
S (Lauraceae) (Allta = giwife (@« ifoet™  SreraiGhmme  (Machilus
odoratissimus), TGRSR (Litsea umbrosa), FGHRI siefee (L. lanuginosa),
(FIT (Phoebe sp.) 3901t | @2 I waione« fKfew e o1, ol @ st Sfemm
9w @afaede (rich assemblage) (74! TT | e ¥F R THOT TG AKE) GITH
fifen oo s @IT—afer (Abies), i@ (Picea), g (Cedrus) @<) iz
(Pinus)-«3 f&fen aeifs sMzrcena sce I A € PR I | Gt 9 g el
wfete” (Olea cuspidata) 2hd (2l |

(i) siefTadt e M@ (Deciduous Forests) : 91&& ai (Gandaki River)
sAfow T @2 g Tl AW | G2 IAFER SR Sfew 2 — PRI 2
(Aesculus indica), ==taG (Juglans regia), Fifsfam fefifem (Carpinus viminea),
SR (AT (Alnus nepalensis) @3k [feT eiwifod suite® (Acer caesium, A.
acuminatum, A. cappadocicum, A. oblongum) =l | TRl 7 (Ghaghara River)
T freiar (Upper elevation) SoeieRl s[&ed S14ee #1771 P1feT6! (Populus ciliata)
wierspT AT (Ulmus wallichiana), @1 S (Corylus colurna) 2iefs
#p7 ol AW T [ @RE fwere geeer 3% (Alnus nitida)  RTeE
TCECIA |

14.3 A (Summary)

G2 G ARG BT Sfen aeifon Rayer [Ragel redl 2ae | #IR6s e
SFANIFRITTT TeRo R ML (AT ¥ T OfGPBICa wie o<, #/Fwlw, Teq
SRTST &Y 8 I, T @GR e eitwt-a3 s facw e | sifow fasieras Sfen
TERCE foai ©ital ©l9l T 2CR—AR6T RN SR-SHR S Ivghl, Ao
fRETCE SR 97 @3 peref¥, AAfes fZuecaa veuP@ Iow aefi | afsl eitaw
SEREI Sfen aeifesfer foRm 1 2wz |
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14.4 2% q&t (Questions)

|. 33 fFdoat 2 (MCQ) :

1.

2.

3.

4.

5.

6.

SfR5x RN SRSl SR A e Wl zE—
(@) T oS (b) K, (C) M= (d) el siFS

sif5a foxeTTd S¥gs W @ sifer=d—
(a) AFoiig (b) wemR (c) frenfaa (d) F=ife

SAfoN AT SR-SIHE Ffaed ITehE aFfo 29—
(@ <ifeRtey  (b) TEweam  (c) SROFNGAR  (d) SyEeliEa

SAfow TR N SR Sfen € weiely (7l I (T SFE—
(a) SNEaT Sga (b) SIS SIgE
(c) TATely g (d) SROFIGHT G

SR WG NE AT (@ Sfew (vl I A—

(8) SRS e (b) GRToRRT CRII!

(c) s “iiEgEr (d) CBRCHEI &S

sifess feseTd SIGd Twiw ofew e @3 IigeE el TE—

(@) veudl fouzfae o awef  (b) =EE P ¢ pergf

(C) SETIoal STl JCFT ITO™  (d) B SE FeFF IV

1. e epiieett s

1
2.

SAfeN RNEET g Iwegferm w613 |

Aoy RIEET O SN SIFEE Mo At G G 12 S
GERENCE

Ao e oE S o IgeEew Sfema AN 5T |
SAf*5s RNEET SOz SIgted & aA¥Es s Sfema ww forg |

Sif*5s RNEET @I oAfFcaee HazfHe Jrea Igs @3 STt Joowa aelget
el e

peulP@l HazfRe 3% 3R veuloE At v 13 FT Twizel o1 |
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1. Foiast erst e
1. ~if¥sw festieTcas [fen aei9gtera oo, ogfe «3g 12l F Sfewa Reprre
5 o1y |
2. if*ea feseTm =iy 9 ¢ werehie Sfertem AERY R forge |
3. #foy REAFET peulv@l IO ITehE Sfenpted e [age forye |

15.5 @Al (Answers)

|. g FEoa e (MCQ) Tex :

AT AR 1 2 3 4 5 6
Teq d c a b d c
1. e 2rea Sed -

AT AW : 1 2 3 4 5 6
Teq 14.2 14.2.1 14.2.2 14.2.2 14.2.3 14.2.3

111, ZoNgs ee e :

AT AW : 1 2 3
Teq 14.2 14.2.2 14.2.3
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qFF-15 : WA S[grel (Flora of Sundarbans)

"Té_vl (Structure)

15.0
151
15.2

153

154

155
156
15.7

TT*7 (Objectives)
2W<E< (Introduction)

AFfoNTSIT JHaAa Sfgmwa Y aFiaren (Major types of plants of
Sundarbans by nature)

WA G TS 2IfFrare Sfewa i wferarem (Primary adap
tations of plants against the saline environment of Sundarbans)

TWAAR SrEtAey g Sfgw awife (Some important plant species of
Sundar bans)

A (Summary)
2ligett (Questions)
Teawist (Answers)

15.0 TTw] (Objectives)

a3 GFHH S5 FF SNl e [Reagf Sy e gi=en tof Face oiRa |
® TR aArlefers [RWiF ¢ sycere SR SRS |

® WA Mo AFONS Ol |

® TRONT AR Y4 SIferaren |

® VIR TLERCAA) Sfew aeifen I |

15.1 &%l (Introduction)

AR RIS SRR PPN TR SRS J2es I-31719)g
(Delta) | F&RCTa @stoffer oifkssent @ s e | 10,000 3afffr siwes &[S

255
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2 Se 7JfARIT JTes TRy St Al WIS SHe) SRR | A#5ared Sed bia=
Ao, T SRR Pee @ (WiierEd [Fgol s e veaas aigEfs 6ifde | @@
SRR 40 *SiH SRS G2 60 =i AFAHCH AP | JHHI € FVIICAT SO
Twi UNESCO WORLD HERITAGE SITE ¢« Sifeigs a1 20A0R | @3 SRR
Al W-Anaffe] 28 RIS, oA, ATTGE, (IR, ASIA 2SS | JWaaw FHoFIe
S AERC SRS | QU 91T A @ T SieiN@l I 31°C € 13.7°C|
A 91T JFH7Ie 165 cm @ 5T SRS Siwsl 90 *OKT<F FRiFife | JraacTa e
TG @ Afe S @1 @l Witte AiRGItETE e I e Beam o
AR |

fefg TR FAC GUFRT JrediFe oo Sferm Freiie *FRger e
& B (RO 9 | Ol @2 Jfesics #i9wge 5% e (Physiologicaly dry soil)
e | SfEice Tz «2 Jfesiy Reimeits sferafers | (efew (o2 (David Prain, 1903)
a2 ogee 2247 o ¢ 334 gwifen sitzm W TraEd FE |

@ 15.1: Jwa IgrEa AFHa

VR 24 fadierlial Sferra (aii@eifer 2a1 @9fSeaity (Leguminosae), 28aREai
(Euphorbiaceae), S0 (Verbenaceae), Sstef (Malvaceae), 3R (Rubiaceae),
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S (Acanthaceae), JETECHFICIR (Rhizophoraceae), enifsifaczi
(Avicenniaceae) 234 |

@ 15.2: Jwaacas yCare IwigE

GFAGAQ el Sfencanasjfer ze—Colia (Poaceae), 7eNa™ (Cyperaceae),
QT (Arecaceae) ¢ SIfFTE™ (Orchidaceae) | (i @ 7z [esia=l (Sen et al,
2010) WA S10a 316 FIF oIy Sferva Srard TR | T G 24w AN o
Tfew ze1 callemsiret (Nypa fruticans) € (Zeis (Phoenix paludosa) |

SREACH VA JFE AT | QU WA SRey ANUF ATAgt @R
GRFFT (AT ST GAGCF T B(F | WA g IO Al (T A0 (Feoret
BiRAlF, SNTeT @ 3RS el (MISE $6E @R e @ e GaeliEa (river
terraping)-9 IFPRIT | GRITI8 T Tl G 79 RIG IJT GNP S |

15.2 eFreNCSI(d JWAATE GG J2j &AFFrew (Major types

of plants of Sundarbans by nature)

1. Seeigerel Sfenr (Non-littoral plants) : = (Hibiscus tiliaceus), I@<aat
(Nerium indicum), /i (Vitex negundo) |

2. “iA=E (Epiphytes) : Semien (Miscum orientale), samisit (Dischidia nummularia) |
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3. ¥IAEgeT & eI T wiwe fer (Xerophyte) : 2=-csiel (Acanthus
ilicifolius); ®9Fa1 (Ipomoea pes-caprag) |

4. wig-fawfesrs (Submerged) Sfer : Tt WA (SATIER AN SNTRT SCAFH1E TN
oee ffeee 2w ATE @3 7weT ©fww, (Excoecaria agallocha) (cateat), (Phoenix
paludosa) ((ZeleT) Zofw |

5. e Sicate Sfew (Typical mangrove plant) : (i1 *IF (Suaeda maritima),
(@@l (Rhizophora mucronata), 5%« (Rhizophora apiculata), (€wl (Sonneratia
apetala) |

6. I oIt Sfgw (Lianas) : eF™ (Mucuna gigantea) |

7. @Freeiar Sfew (Monocot plants) : «if a7 (Oryza coarctata), o=t (Typha
angustata), calisT#ifsl (Nypa fruticans) |

15.3 WA QGred TRelg  Afaraed Sfegrmd §u wiferare

(Primary adaptations of plants against the saline environment
of Sundarbans)

T GoRFETe! {3 SIGLET AT AT AT R T TG | T Serd 2Apd
PP ACGE T ©lal @ A FEC @it [y [y Sferrat e «iSgen
JCEA T AT G &R FAC AT 1 | (2. FIACE ST Sgg IS AT Gl
agfore @3 I Slgma Wy [y oy Sferiemsrs (@0 el R, @ <P,
GRS SISFCAAI, (S 3717 | TV A2 4F o1 WO *NFges <7 Jfet
e (Physiologicaly dry soil) |

QTR W @ TRET 2eTR IR Sfema IR Sl 7, FeT YR
TR FAF G [y g Sferr@ #ETE (pneumatophores) St e WtT SoF bret
SN0 | @2 WPTEefer SpRey wPifew AR ARG AR 27| SR, FReE v Nfore
e AFERMICE SPRAT To g g w7y Sfen ewifore @mw, IRrsicel
AIBTREIG!, FRCSCRIT G500, I930aa1 femmaizs!, eiiae s saaifem, Frefrm
(32T argfs ARTSITRTEIT Sfen @R st o™ ¢ s sieren, et Sfgr
waiore fefere @ (vivipary) I SRS SN (vl 0 | GUFCE 910 AIFIFANE T
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e T TGN % 2 | FLALT o ol 2 3R SR Zerfes (radlicle)
7, =1, 7191, Y& @ HICAl Terelol 7= AGeiqikFIs (hypocotyl)-a #ifFere =371 «3
SRR 6 BIE0a MMl (AT A0 20T | F9I0® Toviain FIed AR 37 FHE 6
T Are ;W IR ot wsifes pRite Wt afefre w1 wasim gega
(Plumule) fefe 237 @ak &7 &g G2 Sfen (qee @ud |

oGl (Rhizophora sp., (A (Pardanus sp.) ‘ZW% ﬁﬁi Sferra siced e s
ST (AT (@ g WUF p R T 5 20w S MRyl 3 (oIt A |
qR TR SPTR OE el (191 IET@ (multiple root cap) BRI AR AT | G2 a9
SRHTT SCAF0! SN GUE I WHF IS 2T FF @R Fwel Sfegnes qfegs wzmel
AW I | G2 e (031 & A AR | @2 Ereferm Sawenl v Mbw esitT AR
PR (FRHT IR AOCHCF MCAT SR IR R AR BeAIbCe AR A |

x| 3 2ele WE & @ AGA T (prop root and root butrices) FVRICAR ST
e Sfems AfEs FREel A |

15.4 JWAACTA Srardtaiey g Sfew @i (Some important plant

species of Sundarbans)

AV SFER FRAG SRINehE it syifeRieRl (Avicennia officinalis) @
PR (Acanthus ilicifolicus) Sfeta 2iikiey (el TR | IS WK O (7l AT
Gt A (Sonneratia apetala) | (RICHI (RIGT ATFR TG St Sfen erenfosfe
er—sifehiieal (Avicennia alba), SNifE@mT (Aegiceras majus), TERRE (Dalbergia
spinosa), 1Re=P (Ceriops roxburghiana), (TR (Sonneratia acida), R
(Hibicus tiliaceus), it (Kandelia rheedii) @efs| 43 7 R AT ¢ I
“Swal” (Heritiera minor) -aF 3= | @ sce (2l T it (Nypa fruticans), SHP=2T
(Acanthus ilicifolius), #Fie (Pandanus sp.) 2efs |

T AT @A e @me-$itt w)afte 27, @RIt Ive @RSt (Lianas)
agfer Sfgn aafeqfel il I @H—ce™A (Derris sinuata), si=esl (Derris
uliginosa), (A= (Hibiscus tiliaceus), 331 (Mucuna gigantea), feffa (Dischidia
nummularia), TERAERERN (Dalbergia spinosa), fFceeifaal (Finlaysonia obovata)
Al | WALATS A 2TIe U8 TG ML S (A Ae] Sfgn (7l A 19)fe
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=+ {9l (Vitex negundo), f2e@ (Barringtonia acutangula), 3% (Ixora parviflora),
1eTl (Sreblus asper), (9 (Calamus rotang), (31 (Aegle marmelos), i<« (Acacia
arabica), ¥wa #fJ (Cassia fistula), T (Trewia nudiflora), cotenfs=t (Pongamia
glabra) agfs|

O3 WGrAT SrECAey [T (epithytic) wiFT aeifefer =@ HatatsGEw
(Cirrhopetalum roxburghii), ST (Acampe dentata), (A. longifolia), €tcaifw=
(Oberonia gammiei) 297ift | @ 5TC&r Cirrhopetalum roxburghii 251 GCSfR& (Endemic)
RN aefe | oG (Parasitic) Sfen aenfesjfera Wty arate—=efsel (Cuscuta
reflexa), foo@™ (Miscum album, V. orientale), AR (Loranthus sp.), el
(Cassytha sp.) Zwiif7 |

AR SR S 0 RSH «A0=a a1 R Srare(ian, (e ez
(Phragmites karka), Suiecgicetiae (Andropogon intermedius), ZCoiAGI (Imperata
arundinacea), RN (Saccharum spontaneum), =i (Scirpus grossus), MC2=[
(Cyperus exaltatus), FIfeaw (Cladium riparium), siEfFesifFa (Myriostachya
wightiana) 2efe| O3 @2 SFE AMTIS (FINS I TUCe @ T 1 |

93 IR SIS Biew MRF W& ARere AR (Ultricularia sp.), 1071 (Ipomoea
batatas), F5 =il (Eichhornia crassipes), W& (Najas sp.), 2i20giif@e1 (Hydrocharis
sp.) (Gl =il (Pistia sp.) 29 SAIIte (0l AT | OCF O3 SIS AIGFAS (@I
(Lemnaceae) ¢ faf~pcaf (Nymphaeaceae) litas (Fitel ©fegw vl 2w = |

15.5 A (Summary)

3 G AVEACT Bfient TRIET [RIFe (e ZCACR | TH_ (TR Sorerm
JCANAANFT AR SROS JRe I-7l90 5| 93 a1 AT Jges a1y
T A WIS THe) SRR | FH< 8 TG Sl ewiel UNESCO ‘WORLD
HERITAGE SITE' «3 SitRrgs 391 2CACR | AFTOTTSI VAR (29T IR0
Il ©lel 71 20z (i) SPFeRel Ofew, (i) =, (i) *1FRgew ¥F yfed o
Gl Sfgr, (iv) wdfEttee, (v) ol wiecere Sfgr, (vi) IR @erne ©few,
(vii) @A SG | WA FRIGE 2R Sier™ 27 SereH @7 (Fesifes el
R 1 zeacz | 2fel Reitom «ir Redw R seiry Sfems wiferel oreall 2aaz |
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15.6 @MFet (Questions)

|. 7z 9ot e (MCQ) :
1. SIE STARS (@ NGl ARSI FHEACT WY AT A—

(@) Tex 24 o= (b) wfwe 24 sl
(c) Zafer (d) sreieE
2. VAR (@ Sfnba N Fwal—
(a) Heritiera minor (b) Rhizophora mucronata
(c) Sonneratia apetala (d) Excoecaria agallocha

3. @ (aha fegn Fvaa (el [ Ai—
(a) afze (b) Sy (c) FECECET  (d) SOROICE
4, FWIRACT SCERCAT G0 2GR Sfgn 21—

() Phoenix sylvestris (b) Cacos nucifera
(c) Borassus flabellifer (d) Nipa fruticans

5. VR SFER G0 oA Sfgr ze—
(@) Hoya acuminata (b) Viburnum acerifolinum
(c) Viscum orientale (d) Aeschinanthus acuminatus

6. IV SGER Sfgm el AW ql @ @G —

() e (b) AfwIE (c) fefereif (d) cET=
7. WiAcare SfemE T e [gfeld ze1—

(8 @ (@ sy Sfew W@ Wi

(b) TolFCeT (SRR AR wgreR Sfegn

(c) *I=gfen *& Yfesi sl swel Sfen

(d) @ @ ¥ e sl Sfegn
8. ey Sfegr 7 @T—

() Oryza coarctata (b) Typha angustata

() Nymphaea nucifera (d) Nypa fruticans
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9. MTBICTRl AFoaiTH—
(a) #R=Ee ¥ (b) “f=fSe G
(c) »fzafSe 5ot (d) wRe TRge g4
10. JrEAIGER I @ we Sfer 9w @fo—
() Deris sinuata (b) Hibiscus tiliaceous
(c) Discidia nummularia (d) Acanthus ilicifolius
I s<Fee epiiaen s

1.

0.

10.

A0 130 SrERAey o9g & |

AW ST SR ¢ Jfew Ao T |

AW SGER 130 FF BAGAD @R AFAGHAQ Sfegw (oM@ W oy |

VR SIFCETH WB o R @R 12 Ao Sfema ReswerEre i 14 |
MFRNGER ACAe gt FRFH S e T |

GRge S 2 g2l ey Sfema Swizgel e @4t 27 (Rl |
AVEINGER BRI 9 enifon a foTe |

VI SR BRI GeTer S A1 ey |

AW, @MCl, @O AR (Ul Tfew vRba [eawerre e 13w |

YW ST (&, IV YT (F #IFRgey (¥ e T ze

1. o4 oM s

1.

2.

3.

AR TG (19T SRR, GEr, Y6 =L INGE AFRS ATHCA
T 39 |

A4 SR VR SR Sfervd [fen Saleffel Srad I @R G I
Trgel e |

AV SR Cfetnd Y SfSrIeHafer ACHCol Bo14e |
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15.7 Teqel (Answers)

|. 33 f&ioat e (MCQ) &3 :

AT

AN 1 2 3 4 5 6 7 8 9 10
Teq c a d d c b b c a d
1. 7efre amie Seq

AT AR 1 2 3 4 5
SJCORR R 15.1 15.1 15.1 15.4 15.3
AT AR 6 7 8 9 10
SJCORR R 15.3 15.4 15.4 15.2 & 15.4 15.1
1. Zoags e Ted :

AT AW : 1 2 3

Teq 15.1 15.3 15.3
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GFF-16 : G ¢ AL, Tal, YW, FACAD@ FIAF S,

SatIforars 26=9%; wi2.2¢.fHaw, Heaw
GifemIrzd ae sifersl, SFearda fqom Sfen

AAL; (I (Th! 32 (Biodiversity : Definition, levels,
importance, causes of depletion of Biodiversity,
Biodiversity hotspots; I.U.C.N., Red list of threat-

ened species. Threatened plants of India; Red Data
Book)

"Té_'l (Structure)

16.0
16.1
16.2
16.3
16.4
195
16.6

16.7
16.8
16.9

TT*7 (Objectives)

2%<E<l (Introduction)

A& (Definition)

Gracabta Sz (Levels of Biodiversity)

teR tafot@a 939 (Importance of Biodiversity)

GRabw g Fe TR (Causes of depletion of biodiversity)
G (abtawa 26~ (Biodiversity Hotspots)

16.6.1 TRIT SRAE 106 @b fqom at 20656 2670 97 36/ &Htaha
25{5-9 ©ifeTt (Continent wise list of 36 Biodiversity hotspots
including 10 hottest hotspots)

16.6.2 ©iqedrda &4tabe 26~% (Biodiversity Hotspots in India)
2. 3. B @, (IUCN)

e eiffeigs fAom owifon =9 (Red List of threatened species)
eiqearda f@oim Sfew (Threatened plants of India)

16.10 AR (Summary)
16.11 epii=ett (Questions)
16.12 Tease (Answers)
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16.0 TTwT (Objectives)

a3 G SIS FF SNl fEie KEngf wEey A g=en tof e oiRa |
o GI7 (Afbtam kel @ APRCeH |

® GRRGAMLad 979 |

G 2570 |

fifen e GRtaba 2576 @R 2696 257wibefera wifers |

SREAAT GRADG 257067 OIfeTdl |

oireacds aet ¢ e Sfen |

F© Tl 35|

16.1 &<l (Introduction)

“QqraEtee Tize™B” (Biological diversity) *f 29w I9RT I [ewa)
@G G, wPEne (Raymond F. Dasman) 1968-¢ $ig 7w A 98 “A different
kind of country”-(o| @357 NGRS (Biodiversity) =% <a = e
3. @. T @R @, 9. 5P (E.O. Wilson and F. M. Peters) 1988-« SItnd s=iifre
3 qareizsh (Biodiversity) (91 @Te 1986-9 €TIRIGT-a SRS “wIwIE RN
QAR Tzt -9 Ao awife e |

16.2 wiged (Definition)

o WW.F-g3 Srae Saidl GRcabay A ARG W10 [l SIwE A 0o,
T WET @R T TEER GgA @RI (Variety of life in all its form,
levels and combination)

® 3ITARGT (i SRIfers 1992 Alel fe G (sgace RS Arwena
(United Nations Earth Summit held at Rio de Janeiro in 1992) GRtafbtad
G| JECO—IE, W R S ST AGOF (WG AT R =L AN
RPN AT S@of© 7661 AP G 54 KA AR eTeics (the
variability among living organisms from all sources including terrestrial,
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marine and other aquatic ecosystems and the ecological complexes of which
they are part) (IR 2R |

® TR Aire ARSI =11, 2002-9 GRADY TS —FFaT AFAI
%4 (ecological complex) S5 7 2Fid SIS (Aba @R 2faSa eTe!
QIR 2CACR | 22 ©%: 2w, See Aeifs @32 [ Agorgs A0y [KArei
(fbg 7o TWET (A |

® I QAR e T NG G (Ab@y @00 ANEFSIF A3 GO, FFel

Adeife @R wima e fe ©Ie (gene pool)-9F Sty Raresie ([fbars
AR |

16.3 Gtabrad aFiarew (Types of Biodiversity)

&R afbtae 24w feafe e (Three divisions of Biodiversity)
1. f&re tafbw (Genetic diversity) :

G e ERCOR (RS ¢ AT @Ry foe oz #felt fon fon awifen oy
fon for fom =S At fram atw | 136 fon awifen fmse F4wiR s (100%)
AN 2T Al | ORI (AR AT AL [&ws{teTa et (overlapping) -4 i@l
FACT 2ACF | O (@ IPPRIT gerifor sy Jmm AT A e fGwser (sum total
of genes)-93 ST I (TS AT | TR (FF G Ao TGS FFAGNIT A7
5a GFTIN T | @2 I G2 @i S@efe Fi et W [femet (il
T | 32 O AT (A | SrEsAGifey RiTTor AAe (FiF @b Aeifex fEm7fs-a3
S I 2| O femare (afva dere wEsewifon 3k Srwsawifen (interspecific
and intraspecific) (Afbta@ ANEF ™It @RI | Kfer srese@ifen (P w01 aewere
fireel, wifSape (immigration), 73e, RaeT € Ao 2wifS (adi T 1T,
ARCICR AT ~Ifew, aigfe IR e @hay i«

2. daifs cafba (Species diversity) :

@ R TR T AGed I TNB @R S MRAT ST G
CTRIT s tafba Fom w3 | f[ifes =it (it awifs wikan a1 2wifs 2ipd (species
richness) @k fJfeT eiwifows Sitaa AU ST (ratio of interspecific individuals)
e gefs talba for for 2 Aite | geife el 3@ At AL e geifon swoy
TS P O K@i 903 (evenness in distribution) G2 SItad SfdS MRS
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CFQRTTG & 2eifoe Soimicas [fewel mare siedl M| @TOIF TN SNFER
#eifs &b@ I AR | @ gl St ghiax @ha 7o @ 2@ e ¢ TeRRa
gl @bay @32 RPN IR CAbay € (diversity of ecological habitats)
O (@ 2 | SRE @RI [fen eefen sfear 1o @@ 21 aeife @&ha ve @i
T | @93 A 74, e @ Rofg arwifeqfera q2me i@t a7l (@9 S owifs
fbg IS [ T

(a) Tt C3fo@y (al pha diversity) : 321 (I ST @iwifs @iy (species richness)
widie @G 2wfe WA @RI

(b) RO Gafb@r (Beta diversity) : 22 42 SIevl Sl SGUETR &) Qo1
aAGifs (At @RIT | g 13T el afvd A1 ewife epy AT S, @R S,
3R TOCIF W& @3 2FIF (common) aEifes k27 C 2o S4geT w3ioa Neey 61 (3
=(5 -0 + (5 -0

(c) oI t3fb@ (Gamma diversity) : @i e werss fon fon agelfes apmeia
(ecological habitats) @3k (AT PRFFIA 76 2FF Giorem W ANfs awfe

GRbacE ol &b e | 37 2t Argelles IeTRItTT Sere @by @3k ORIt
Aifas 61 @htam e e

(I TG AN @@ P = S, + S, + S3— (C + C, + Cy) @A, Sy,
S, @R S; =F Twizge RO (et fodt wge-«3 wErl afbw, Cp, C, @R Cs
2e] Sge fonivg (ST ACHTH) AR (common) gieifes 314l | 6@ 16.1 @ aeife
cafocar waeferd TR LIcl TR |

o 16.1: owife tafvtan oo Ba o-C3fbae, p-talba @3z y-cafba)
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3. ArgeiEs cafba (Ecosystem diversity) :

@I S AN @ T TG GR EIITRT SIS R (STOARATE
AITF A T F @6 ATeF (ecosystem) 5ITT S0 | TINGAT I T
(tropical rain forest), ToFeae! T@Iga =l (coastal wetland forest), 2 IeT @ist
(coral island), $ergf (grass land), SRR I, 234, =1, 2w, TIY, “I=ICe AfeAcey
foazfie el SyiE=iiza a9e, aefs T IAFerEa Tuizad | (@i [ Sigra aifis
JFecEd [fon Rem=e Aty @ PREE GRerem (community) B ageiEs
@ itT € | AFeIFT (Avw aFoors GReTRmItER (Afbd (community diversity)
o w0 | i (@ e Sigte Ayl @b 2P oits G femeie tafba
G deifs @bare gt AT

16.4 tsR (3fbrt@wd 999 (Importance of Biodiversity)

o AT SRPI THT GREABLAT 9IT AR |

o FfFe SRAb-F oI e SRCTT STy | 7561 GIIT SRNLRCIT ST
AR G G-oFl© TFFs ACC GIRCADLE B S#AR |

® e G =)<l &= M (complete resource for living) @ RIS a2
TG A0S GRADY ARITS! F |

o i3S RfSw ites SRtalba W Terelm FRy, SILAifs, [Ream sz,
Rtave ergfs e MRS KPR AL a5 A SARFST o |

16.5&4 D@ IR FKe ANZ (Causes of depletion of Biodiversity)

1. G IR @7 (destruction of habitats) 2. 73 @R #ifFca* RerSFael
(pollution and environmental degradation), 3. (GRIFT (Poaching) 4. 7RI
sifdad (climate change) 2% |

16.6 1 (Adtaya 26™6 (Biodiversity hotspots)

sifadw Rfew ageIge (endangered ecoregions) Sfendel @R PR FISE
A GzEIfod (threatened endemic species) FTFER ATDBIT [ealal Tyl SR
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(Norman Myres), 1988 «32 1990-(® &Kaba 257 (Biodiversity hotspot)-«3r «iel
“The Environmentalist” a5<& [{ew #if@aim (Journal) 2™ I @39 2000-9
‘5I-9q (Nature) ©F 9t #i9 “Biodiversity hotspots for conservation priorities.”
wefie “FHCR JFe Mro GRADE 2570 7-aF A7 P FCa |

TR Sriifre GRTaD@ 2570 Wist-9 SRSeT Ty (FI IAFSIGTE (ecoregion)
26 NG SRR (strict criteria) RO A IR (1) 92 SGeIfTTe Jow
s{fa 9 0.5% 1 15006 Irei TRifGae St eiife (endemic vascular plant
species) AT 2(F @R (2) Riew e @2 wgaefer ALl Iaa-apm=I= (Primary
habit of vegetation) 70% @ (IR RS SRR 20O (A |

SR @ e SR AR 224 gre aewita 36T Grcafoay 267 fbfere 2wz |
@2 wgerelfer SfAFE Al 60 *oixl T, #ifd, BT, AP @R Tepx Zwife @2l
| GO T TR U 2GS | G S (@@ (I 2576-9 15,000 7%
GTEF 2GS ACACE G (FI (I 26775-97 95% Freifis PRI (natural habitat)
T 2@ (oem |

22 fofze 25 GRtaba 267+ AT 11.8% o9 SIfEma FafRe | 321 I6T
36 (o I (oltT wa AR I 15.7% Sorw (@ SgE oo [ge | 79 339
85% w17 e 20T (912 | 329 w6a AT AW 60% =ew G AwifS (@@ g
2.4% TSNS PR 6 |

WEPf-aa MW (Myer's criteria) @3k 2000-9 ST F~oifre 257 i S
foRiER ey [eea (Mittermeier et al., 2011)-9 zfEresalsf  Springer’ [
sfqer [Kfen s gl 360 GREba 267b-93 ©ifersl aak T | (12 el
10 RbiEte o/ 270-u7 Trade I |

16.6.1 s fafem St sgaid 106 @b fRem 6 (et fnie) sz 360
GACAbe -9 Siferdl (redt 7@

l. T&q @k W&y spieEsl (North and Central America) :
1. wifecwfa @rfeis afest (California Floristic Province)
2, WG ARF-9F Twenes (Madrian Pine-Oak Woodlands)
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3. WA wzeme (Caribbean Islands)

*4,  (NCNSHICER (Mesoamerica)

5. w9 SpfEe @O (2 (North American Coastal Plain)
. wfEe Spc@sl (South America) :

*6. (<Itel (Cerrado)

7. Giee snice (Tropical Andes)

*8, Noafoe T (Atlantic Forest)

9. foferie TR (Fewe Sreffenie oS (Chilean Winter-Rainfall-Valdivian
Forests)

10. BITEA-(BICR saieiteT=l (Tumbes-Choco-Magdalena)
lI. @f= csibiRrs (Asia Pacific)
*11. »F 2w (Eastern Himalaya)
12. ©RCeT 2I*6as @R |eTed (Western Ghats of India and Srilanka)
*13. ICWRAN, ©Fe @R IENE (Indo-Burma, India and Mayanmar)
14. % e (New Caledonia)
15. Wefeene (New Zealand)
*16. ~IfeTCA-ECFE= (Polynesia-Micronesia)
17. @7 (Japan)
18. T (WA SNzene (East Melanesian Islands)
19, feferfsep1 (Philippines)
20. JWee (Sundaland)
21. ARY-eRPG WG (South-West Australia)
22. T WG (Eastern Austraia)
23. e (Wallacea)
24. ST (Aucasus)
25. 3ANA-SICoIERIE (Irano-Anatolian)
26. SBTHEM oK AGY € 5iIE= (Mountains of South West China)
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IV. EroE @zl (Central Asia) :
27. WCCHEP1 & @ETGiET @Rl (Mountains of Central Asia)
V. &S (Europe) :
28. NGRS @M (Mediterranean Basin)
V1. sl (Africa) :
29, (FPOIE F(IH B9 Wi (Coastal Forests of Africa)
30. B WCFHINoY (Eastern Afromontane)
31. faf TP =R SRS Wi (Guinean Forests of West Africa)
32. = =@ Wi (Horn of Africa)

33. AWIAEE =i® W 3feRE e wgeey (Madagascar and the Indian
Ocean Idlands)

34. AP I (Succulent Karoo)
35, (&9 PR [ (Cape Floral Region)

36. SiSBEIS-AToETE-SheRIfe (Maputaland-Pondaland-Albuny)
16.6.2 Siqearda &acaba 266 (Biodiversity Hotspots in India)

PIAGRCSH ORI (Conservation International)-«3 Sife sl Septa [Roes
36 Gitalbg 26725-«3 Wrxy 4% SiFsiy -4t sl Koy swgs Feacz (b9 19.2) |

QojfeT 21—
1. - (@i, ©iFe, OO, o @R NRAIE-9 SRS e |
2. 2f%5aiG @ Aersl (ARG @3 Sere)
3. T (TeR-7F ©iFe 3R SRTI) |
4, e (NIPRT Bisie)g, Scwica =, PelisE, Joae «az fffsic) |

1. 27 fa=em (Eastern Himalaya) : Rgfe sy fifew, wifefer 2o Seasd
ST @I T SN, (T, SIS aeed (Alfge an 7€ [{ge | Q2 S
O @3} wfifvs Bererel (deep and semi-isolated valleys) e Twwow sfoxjet
TTT GSIT BIle [@*ifFg T sifexol @ K, Flgena, Prelfem s @ i
wf® | 92T 10,000 99 WS deifer Tfgn AR A OF GORIIHE G dgfen |
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3

L

[ sRces seba .
SRCed GRCADE ST TR 4y
s g
Seale .

rr . r 1T §5 1T °© \Kkm

0 L I T 1000

ENVIE-Resource Pariner .

ke i T mm

Boa 16.2: Siqeara 4% Stada 56

2. oif%ow=is @ Hered (Western Ghat and Srilanka) : Siedd< #iR6waiG S
SISl Tofatel (Indian Peninsula)-3 #if%6s Soigs1 Taa T2iAg, 3¢5, ifieg @
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(AR 1,60,000 I FCEAfEGR Rge st fex 9ifde | Sarr=iens #izie (Agasthyamalai
hills), 1205 @nifet (Silent valley) @ak 8 SaRETS (New Amrambalam) Riers
QAR foals e SRy &=

ATerla TAGh v SRTe o1 TUG (AT 48 /Y 7141, 2w 39.6 x 61.7 Iafff
g e [Rge @ETeIw (Adama bridge) 31 ¥jes1 Ty (Chain bridge) =@l IS |
QT cStoifere AT, Sy Sfe wfeafs e #fowaic Sge Smgst | «3
G Al Sfer S Rge Ige™ 22.6% #f6s[ic SigteT @R Mg 1.5%
HEAHIS SRS T |

AMBIG @ FeTed! 2575 S4Cs1 6000-97€ (RN SIFTT e 2SS A0 | T
520% @3 @ota GrehiE Sfen |

3. 3w @4ge (Indo-Burma Region) : SRS TE9< I99Jd 07 W],
QAT 2 I, AR G3R HIs 28 2w wfseel sicet eigfs e 2 fferw
AT 9l gre g @3 SRcafba 25706 |

3 Sge GRGAb@ +Afged zeae [Ree @ g ™I @ieeR SRy [eom
20Z | @3 SgeE 13,500 Tfev awifen st o Sndwe qrei |

4. Jwene (Sundaland) : w5 afmE 13T 2R @it EEl @3 (diffe
@R T Sige@ 17,000 (=6 @5 Aviejg R @2 wige afde | srearda facwiRa
Blol7lg I ZHTHT @ | ToigEael Aie-fw Sgtet 35 wraey (Rain forest) @3]
Y G TR PACEe SFe) (7 AR | GG G G AUE AGOLE AR
GRADE (7l | e 2577 SIga e 2l 25000 ©IFR Sfen aeife qece IR
60% TSR |

16.7 =2, T®. M. @=. (IUCN)

ORI ST T FAGCSHNT O (W51 a% MG [N (IUCN) -9
oIf5RT ASIZAR S (SSC) e Faeite« W6l TR (WCMC) @3 7izw
oreid Rveg [ifeq e &9 awifomza «3f6 e (comprehensive) Sifsst ge
F(E 1 322 IUCN (e o5 1 @@ Tt 37 e «iihe|

e G AR T el FETCo SRR (status) fAtiTre JpiEre e (most
comprehensive inventory) @2 (FC TGl 35| ©i2 32 2FesrE oy Bfgr @k 2
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AGifs Med A% I8 (source book) | =2, 8. F1. @ (IUCN) 1964-9 331 =A<
A A

T @M (Rifetd, 1970 @ (@ ©ibl I AT FHE ORIF SikEe SAfo (cover
page) R & e FCAMRE | TN Seeifed A e W ows IUCN (&FC Tib!
% A9 AR G W0y 1978-9 eI @R Feees (Lucas and Synge) F9F
#ife ‘' IUCN 26 (@@ ©ib! I&, 1989-9 3§17 (Strahm) F$< &FIf¥e “W 2% @@
S5l 3 °F AfGaT (The Plant Red Data Book of Rodrigues), 1995-4 IUCN F$%
A “Gr% IUCN @@ fop% Fitwenfa™ (Draft IUCN Red List categories) e
Sraratel | [Rfew [om Sfema sifet “w (@@ for5” 2w eimifire 23 1997-9 | 7SIt
2006 (AT 2ifS I2F ¥-IF T2 FRE T2 (editions) 2fe 20T PR | 2020 #¥®
41415 =wifex Bfegn ¢ 2if IUCN @@ F100 Sees 230 | 32w st 16306/ s
A ol REfeF «ice |

Te @¥. fof. I @R =F (1987, 1988, 1990) f$a4ts Oiwd (@C TiHl IF @
oieadd 6190 o Sfea S e |

16.8 = wifeidies 9w ewifer fT@i9 (Red List of threatened

Species)

fafen =17 2iwifex (Threatended species) [T SR T /R T (@S
T5! 39-9 Fo9fe1 IUCN fFsig aenfs @iw (JUCN threatened categories) Stard
TRCZ | @9fel T —

1. e (Extinct) A EX : @2 (dtgs G AT IF (&€ (N G (AT
S AT TR I | 4CT (ST T (T G TSN SRS 20 (90 | SHge—F iz
JM9 (Caspian tiger), (Site! (Dodo), SHiGa ©ifF (Atlas bear) @iefs |

2. IFo1E (Endangered) at EN : @2 55 geifs [efas sicat | 39w alfes
RN 1 T BACS FC (@ (I AN G [e] e 20 Q@0 A3 | Aiphos PR
Al SR s FEel ARESe AR g R~ a7 (oite (@ Sird Algfes
I AP 20 (o0 |

Tuizad . «*@ifos 2fe (Asiatic elephants), af*mifos Bz (Asiatic lion), S
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¥ (Blue whale) =¢fS 2@t @3z SsTweTe! S (Alfalfa arborea), SHICRIGRA
T (Anthoceros nessii), FTSIPT 3FCGIERERIT (Rhamnas integrifolius) @l ©fen |

3. TEfFe A SEmitaRa (Vulnerable) Jt V' IR 9% 20T IR SR
G} AR Y7 zam FRe @3 e gwife eIt Wreiie I eI (wild
habitat) (2 FIEE [Kegfem e Qfoie Aoz |

Twigad : SO 91T (Indian Rhinoceros), (3 i@t (Red Panda), ¢siie [
(Polar Bear) 2iofs a1 @k SRt $23 (Acacia koaia), @™ (FISIGH (Abies
squamata), IANA (G52 (Calamus tenuis) 2iefs ©fen|

4. 77s (Rare) a1 ‘R’ : @3 RO S@es Gk awifed @il Toitaa Sfaiie
ENgs | g @al @ (TS Stfes e S 2w S| [Rge sigta
Y33 T MU &9 [ o @l 9|

Twigae : @IS Srel (Giant Panda), €z G it (Wild Bactrian
Camel), fo®! (Cheetah), fFfeeiizs %51 (Philippine Eagle), W®2 T (Maui
dolphin) =rgfs aift @32 ACFPRI SFwFe (Rafflesia arnoldii), @i G
(Nepenthes tenax), STRRCFREEAR GG (Amorphophalus titanum) 2iefe e |

5. wifate (Indeterminate) At ‘1’ : (@ aGIfers MRcCSI AF01oE, S, e
W 4 28 G FE WS ol (efice sreeien wro! of/fie o2 Siel (2|

6. IV w9 (Extinct in the wild) at EW : @3 (@iites awifeal 7= v
oREY | g g Giiie 7o (e FR4jfee SR (captivity) Al Sigege (naturalised)
SRR O 2 [l AN AR b w1l 2R |

Trizael : TRk e (Wyoming toad), 151w fF&enst sz (Catarina Qup Fish)
oo 2@ ek FEw Bl (Corypha taliera), (RITTITEAGS FC1RfE (Rhododendron
kanehirae), @&l et (Betula Szaferi), snifeczral oW (Mangifera casturi)
gl Tfen|

7. 5w WFoio (Critically Endangered) Jt ‘CE’ : @2 %5e 2@ife qe v
(wild condition) 53 F<IGI7F AR A M SRACS G [egfe s |

Twizad : i g ol (African wild Ass), af<is ool (Asiatic Cheetah),
@IFTE (Gharial) 2ofe @@ @3k SNEENRGA A=PP (Isoetes sinensis), «RA
(AP (Abies nebrodensis), #RifreTsfEs GiRfaes (Paphiopedium tigrinum),
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g™ (GGIcale (Srychnos tetragona) 2@% Tfew |

8. e wFoio (Near Threatende) 3t ‘NT' : @2 dwifs AFe] OvF SRS
FFOIAT 2R AR SR T |

Twigaet @ @ffEIie TN (@eie (Asian golden cat), SR (Jaguar), AW SiGi
(White Rhinoceros), 1516 (Leopard) #efs @it @) sisifesy spceiza (Agathis
macrophylla), Sisi @fewfer (Taxus brevifolia), Sz €@ ™™ (Diospyros
wajirensis) agfs e |

9. yrex faranE« (Least concern) qt ‘LC’ : @2 7e Aenifed [RemeR AgR_=|
32 AN (lowest risk) | O3 @it [eome MfrefFre =ity 771 e 2Apd Ada
Ml TR

Twizze : 3f@mE A S (Indian Pea Fowl), (33=1 (Baboon), G5 (Giraffe),
2T (Platipus), 2efe 2 @k a1 =pieRl (Abies alba), T fGewR (Cedrus
deodara), sl @i (Garcinia opala), (TP (65! (Quercus dentata) Zefs
Tfgn |

10. ¢S5t =i (Data deficient) At ‘DD’ : @3 7 eiwiferma [ivme! FifFe
TSPl PR R FIOITOR TR I AW )

11. e f929 (Not evaluated) @t NE : @3 51 asiforma Reme W
(I SR 2 |

16.9 ©ifwdrda 7o Sfgw (Rare and threatened plants of India)

SReAH Ty ©fbg @k SfiEew ww @htam (wide diversity) SR
SR SfgmE (Flora) TS Mw «R afba@rsiel | 92t 15,000-97 857 H77s
Sfewerz & 50,000 ey o Sfer aeifs acacg | RO R S S 2oy
e Rl 20 ATECR | 739, e SFRE =R IR RACHH (global warming and habitat
loss) SR WA Sfegr aeife oie [Rejd 20z | oA Sfgng e e @7z [ofm
(rare and endangered) |

U (AF AT IS GF 27 9 AR T SGeEd =ed 2w 800 I

(237, AT 2T O 304.2 @I (237 | SRSATHS RN AR FCH GF-FOIR
AfGCaCR | FROITT @2 SRey R TR S 21 [e7% 202 | dRTle St S
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Sfer daifs e e, f[em f[fal el [Refem ot | @ kel S 450-93 € (it
a1 MifRR | Oi2 aorm [Egfen T (AF Jpite IR T Sfe go AT |
@ g Sfen aenfen A< ¢

TE AREHT AT el e Pz | @t @6 WS (Sl sy
ANR™ 20 TSR | (@I (T Ao o@l FEH0 9 ofgr [REFFGSIE 2ultl =itz |
iz 22l [Ee |

SR (@ g S RS aiFfer SRy [l AR R/R IR0 I
IS Z0T OACE | G FCET 1 TSN AR TS ol R T[0T B 1T
B U B B B B (5 ER B e et e il e (ol [l

8 e g [@el ¢ Rem Sfema i St 1 = —

ArFet T Reaerre W FEAM o
1. St Gloriosa superba et
2. sfar) Rauvolfia serpentina ISEE]
3. foreres Entada rheedii o
4. oAI5F Saussura lappa o
5. oM Nardostachys Jatamansi o
6. oIl Swertia chirata Buch-Ham et
7. oW Santalum album o
8. TTHWA Pterocarpus santalinum et
9. @O Aconitum heterophyllum o
10. f=rea® Polygala irregularis =
11. ot B W Psilotum nudum IBEG
12. 3« Diospyros celibica fom
13. SR fefer Chlorophytum malabaricum o

14. “iFwR e’ Belosynapsis vivipara 91 ¢ foig

15.  SeTrgRIS Pterosper mum reticulatum IREERARKE
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16.10 A (Summary)

G OIS GACAHE, STRIBTET 25716, ([T ©itl 37, SiFeds e ¢ [om Sfgn
oIS rEd Ragd oreat 2rae | 1992 ANt e & (eaRiais see «jf2&t srsee
(Earth Summit) GRCIAME IeTTo—3=e, T IR SV GeTs AFoF W0 A1 HRAC
R e RPN T S@ofe 7e1 2 GIId W0 [Aiemlie oot
QR 2CACR | GREADAS foqeits e 71 zeee— (i) femere @b, (i) eeife @ba
G2z (i) geiEs t@fba | ewfe (@b ¢ S fon st el w1 ZeER—(i) W
cafoa, (i) 61 cafb@ @k (iii) o Cafbg | @3 Rfew wtaa tafbraa e, GRabrad
Y forloRm 1 2R | G2IF BP0 GIRCADeaR 2676 @7 «izell | @2 pisiica [Resia
GRS 4Rel Rifeed wienbe gz 7RE gre a9 360 dRcaba 2570
ool zrate | Rfey T ¢ Sreacda Gy 2676 9fet ffsiaw w1 zrarz |
@C Tiol 35 TRCY Rifae St 1 2Rz | (@@ bl 35-9 ffskw IUCN fadifas
o ereife ftgfer ztet—(i) w=el®, (i) AFoi9E, (i) SHfFFe 8 SEAFItIe,
(iv) =@, (v) S, (vi) W SReE, (Vi) BN FRIGIOE, (viii) 2R IO,
(ix) JTox REEBAEE, (X) CCol S, (xi) UG RS AT eeardd [5g
Treelen {wet ¢ o Sfen gaifer o e =1 2R |

16.11 eMiFet (Questions)

|. 7z 9ot e (MCQ) :
1. AEEGHRT TEelHt @b 2448 I<ET FaT—

() @S GF. Wy (b) T T
(c) =iz, «. fEREEE (d) Frele FrEroa

2. GREEDG T (@G ITIH AT T2
(@) e R IR AN IRPRRICET AT aFF QI e [@iemse
ATl (b) e IRPRAI FGF T@ofe 76 G @Aba @
sAfaSaieTel
(C) e Aoy, AP AGex e foe SISGIRR Wey RAresa &by
(d) v agery for fon Gitaa [R@itas @32 becras ey [wse afbay
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3. 136 fon fon dufen Ga We Ay I AT [ AL T I[—
(a) SN AN @l g (b) GFse TSR W@l I
(c) wSsewifon afstaie g™ (d) fomea TP € AWrerT 5Ite €al

4. @ @36 deifer o o o I 21 [T @ FRCE—
(8) (PN IAFeLE GI7 AGifen kA I (ot
(b) IEeGifer efetaiditel I (ot
(0) wr@sgwifon Afba I (oAt
(d) SesaEifen Cafba I (olte

5. (@9 g3 oo fewaie (i@ e @RI—
(a) wrwsewifon Afba
(b) SI@saEfen (Afeay
(0) e femio(a SEFAGR AN
(d) Swegwifor ik S@saefon tafba

6. (P WG ATIfe v FST T ERINFET @ TAMITR @oia—
(a) zrefe e
(b) Rfen a@ifer GRPRAFT S
(0) =wifs opy R e Aeifeq GRPRAE SIS
(d) oot sl

7. @9 R wger AgellEs @ha-9a el TE (2 @ [Rawm—
(8 o2 wgrer [Kfen AgetEm [Kfon fy-a PRER GReTemR
(b) femors @

(0) @wife b
(d) zeifen SR ¢ 2Ffe

8. W& (AW IO ([@RIT—
(a) P SgeE eelfe ap
(b) W SFET 2Tifc Ty
(€) W TR Aeifed K@=

(d) =BTwl =ETvl 3G SEE e e deife (afba
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10.

11.

12.

G (@bt 257i0-9F qiFel e el (@ RKesdi—

(a) T (b) Tt (c) = (d) mPTIE
T -G GREADG 2575-aF e (@Fi AFH A T2
(@) Jres 1500 CAbca Zenfen Eoibelfs

(b) TTes 1500 FAFRIGH & GrohT delfen Soitefs

(c) FeIRT PRI 70%-97 @ {5 20T (oIt

(d) @3 SgeTeffel MTHCIT S [ROT (ST (e TS

G Ao 2570 FTWENeT-qd SEife SReAET ([ gD —
(a) S (b) SFeBET 2t (C) sT=FiEle (d) fIIT @etg

3 2 Sier AR /R T diFfes SRiT IHRER T<Fhe 2
GACR TR T @t [ oite—
(@) Res1 Sfew  (b) Rslw Sfew  (0) wigfe Sfem (d) s=fwre Sfw

1. 7Fre epiat ¢

1.

10.
11

© © N o 0o &M W DN

AT TR R ATTTRT = 12T qAwm @ @ e
FO AT 2T ICAMRCEA 2

G IeTCe & @R?

Glae afba &2

el (Afb@y @) {61 CAb@ ww@ice 6 @R

@R @fbtam vR 9Fg e g |

G Cafb@ 25T w3t weme fF 52 33 Fi7 aEl e oire arafese
TEA GIACAMDE 25715 GF TR F© ? FRGIZCS 917 026 257{5-«7 7w forg |
vils RBIZC [Ref SRAD@ 2709l (T (@ TRWeH S[RS ?

pd

SeAq ey (Srifes Tgemts IWeTHIA PG FRCAba 267(6-9aF i
&1 |

GGy 26beferre GRtAba R vRG FiFe g |

TS JECe (P (P Ngel [@RIT? 22 (@ JFeiel?
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281

12. SIS SRAG FFoiom Sfewma aw forge |

13. SEIERE Sfgn oo & @RIT?
14. EN @&} CE-93 51 forge|

1. o4 oM s

1
2.
3.

G AMGT AFRCSY ACHCA ST T |

aeifs (@bcam waofel TNFTPR FREHCo T |

GRADG 2670 T ACHFC? G I | [feq e @ I
G 2576-93 W o1 |

wift SpiRce e GiRtaba 2575-93 Wi 514 | Sires 2f*ewal sge
G FPRT Aoi7lg @FIN @I GRCAMDE 257068 STEaf ?

5. SRS GRIb 2576-a7 Wy age faw |

6. ORI [Fe 3R Reom Tfen a0x IREwCol fo14e |

7.

8. IUCN-Cfafie Rifen oxiw [Rem geife @@iefer e b 571

‘T TGl I TFCH ACFCA o1 |

16.12 T@AE (Answers)

|. ag FdeT e (MCQ) Tex :

AT AW : 1 2 3 4 5 6
Teq a d b c d c
AT ARA 7 8 9 10 11 12
Teq d a c a d b
1. 7fee ame Teq :

AT AW : 1 2 3 4 5 6 7
e Ry | 16.1 162 | 163(1) | 163(3) | 164 166 | 166.1
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AT AAJ 8 9 10 11 12 13 14
s RAn - | 1661 | 1662 | 165 |1662(4)| 169 | 168(3) | 1638
(2&7)
1. Mgt aAed Teq :
ATEF R 1 2 3 4
STCSRY HEL - 16.3.1 16.3.2 16.6 16.6.1
AT AT 5 6 7 8
STCSRT L 16.6.2 16.9 16.7 16.8(1-11)
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qFH-17 : Tfgn 7T : WFHAA YT, 9H-Pp @3 T

AL ; ATAFTINR Ao ; Sreaizey; e Swpw

(Plant conservation : Significance of conservaton, ex-
situ and in-situ conservation; biosphere reserve; sanc-
tuary; national park)

Ao (Structure)

17.0
171
17.2
17.3

174

Tw*l] (Objectives)
2W<E= (Introduction)
Tfew weamweaa 999 (Significance of plant conservation)

FRFATE G TR AFw A @ F-FF @R -5 F@css™ (Ex-situ
and in-situ conservation)

17.3.1 «31-FF I HTSHTA (F=e (Ex-situ conservation strategies)
17.3.2 T-0F FeiTSHtaa (e (In-situ conservation strategies)
At TS (Biosphere Reserves)

17.4.1 oFfeq watwre o RO Icaitens fFae weweE et

Ttw R (Primary objectives for preservation of Nature
Reserves : Biosphere Reserves)

17.4.2 ATAFFTR FrS-a7 Awey @R T/ FEEn 9799l 7 (Some

important aspects of success and design of Biosphere Reserve)

17.4.3 =7 Sreeaey fag acwifFraE e (Some significant

Biosphere Reserves of the world)

17.4.4 Sredria fafew wqra 18% atmifrmm faee (Eighteen Bio
sphere Reserves in India)

17.5 =ewEey (Wild Life Sanctuary)
17.6 e Twiw (National Parks)

283
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17.7 A= (Summary)
17.8 ePIent (Questions)
17.9 Tedsle (Answers)

17.0 ST (Objectives)

G2 GFFM 2 I SEl e [Regefer sme e gl (ot Fare AR |
o Tfen el ¢ ©IF 99|

o Tfen o a3 (ov|

® IFSIF (THiF FeTes AyeF |

°

GRSl T, SRR SHCs, 2enfs onEfs g, 7 o, ATFFIR
Tes-93 ik |

o JIFwaR Rerss w3
o URIT AT Rersqfer 1o |

17.1 &<l (Introduction)

elel GRge! SItHE fUeTer SR Aoy 1 ATARFSICa St 2 S GOTCE |
AE ereld Saalfed el Ao« Sfewgs Smifrce sl (WG @rae
2R | e TR AR S | T N Teoiz S A7 8 el GiF Soiced
wIfeg T 2Ifwi 20 Brotz | ©fF OE WiE RS TRt (sustainable devel opment)
ATl TR FICO (AR | G T 2T oMeFo2 25 Sfgw weamwe (Plant
conservation) | (32 &l ANEF ARCIHF AT RO 2© (ATF T FACS TG
ATGD! BIfeTCT ToR 7heT (M [eail @R #AfFea (&t e (aid |

@ Awfere MR Sfegr A Iwer Fom TRige JRRCET Ao JHfHre a1 23
It Tfegr A1 qea=el (Plant conservation) a7 23| wigfie Bfgn awe I0e @
(FTleTore RISl (management) (AR T TCH BfER oW MReT € JIZT eS
o woe R, welY A it 2 @ T @R TJ0R @hare e it 4l
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17.2 Tfgn A@wed 999 (Significance of plant conservation)

Tfgn A0 999 TR @R G i | 327 g A S w9z —

1

2.

8.

QRIS PR R, SE iy, IR el 75 |

I AP AMFOF G AMSEAHT Aol Sfegn @k Bfegw &hha 7ifFe | ©fF
T GIF € ARCICIT T S Ofgn AT AT |

el 2T fOer el TSfgrge @it | OiR 7jfRKite Skeas sifesrel qe
S Tfgn F<=rel ATATS |

SPIRY) A, (AbH i, Rfew =el 2@, Footownl ergfer PRI @ SR
=i S A1 IS, ©fF Tfeme o eadieT sprey AT ey Foq 301
Tfegn T 89T |

e SIS ATHE 24 TR Tfgr | Il AeFeitd A AAErT Stk 76 (@qig
AV T =TT T |

e AT T SHCE-GF @i Sfegr (At S |

A, FToeTghil el ToAFATS! Qe Agfe TUG TAFe TS Tfgn Tl
TG |

A K FTerei Fepiel @ [RAET T Sigr e AEame! ST |

17.3 IR @3 FRATH FAFH A GF-PHG @32 T7-F1p FSTESW

(ex-situ and in-situ conservation)

G Efbra Tomia Tz widie [fer S awifers o e IPPRIE A Freiks

AiFfo ARTICR BT D @0 SIwa 7Ry I TOICAIR 28 AR 79l
GF-FF FASCS | @&+ AT o IR (AT AR T+ Sfer ar Sfema
@) (propagule) ez A fo7 RCH, o7 ARAC TGERT TGN, el K@i
TS (FHE AT FF [foq Sfew @ 2T T @ AT I 27|
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17.3.1 «F-Pp FFFCE (@ (Ex-situ conservation strategies)

(@)

(b)

(©

(d)

caifAFe ANtes (Botanical Gardens) : i Roe @ 1600 @G
NSt sjf2AT [feq elires e, weftafes 93% IF, &l et s s
sgesl ewifen T Sfer e e Sifipd 4 2| [Reew adlw @ pgficd
Ao Sfen sffedia [fea @bifame stgagfrs sifivfiie 2wz o Refea
TS (AF SF Gfen AGISTF AT Ty QIBITFIET oM za1 @i ie
R | 30T F8 T 796 @G aNteta (Royal Botanic Garden)-« fafew
WCeF AW 27,000 Sfen gwife qcacz IR IUCN (@OC(B I5-9 A58
(Endangered) at ==+ (unique) 2Ffex fZTa iz |

AT [T (Seed Bank) : @it WS Siemam e e Mo [y
Sfea o e T W1 TE ARF-9F TSPk Sfew (onfew (Plant
population) &Wee @bg T FA AW (FANE (@ TSCIGT  (seed
reserves) <<% 20X (91081 SISCISGT (A (@2 (e 7&K 9 (viable seeds)
TR FA A G2 FRC (@ el A AT A AT AT O (AT
oNg CoR! FF ST @12 NG | SN2 SN I 27 | NG FICF G4 @5
A Sfew Wity A OiMd AE ARCACT [e® T (9’| @5 Bromus
interruptus (Hack.) Druce @3t Schoenoplectus triqueter (L) Pallal Ster ikt
wefes (Orthodox) @3fer ez wiefie @l ¥R/ catere agfe =i¥®
AT AF O AT [ 2T |

cvq &= T (Field Gene Bank) : g g Sferm w 3w coiea
SESCAAN HIO! 75 20T AT | G0 [THIEPEG (Recalcitrant) et J0e1 | (16
HAE! (seeded) Tfewma 30% 32K TWf© | @2 7 2T ST T SR
FOIRE APPRCAT ARCT O (L AT ] 23|

f.«eq.q FisF (DNA Bank) : 33 aF© »[0% foe aigcasl | @it [fen Sfen
(2AtF DNA &2 (T ATH 31 27| foqaas ©itd DNA 1759 I3 27—
(i) DNA =1i3St 2T, (i) 79 aifis DNA @<k (iii) 19 9j2F DNA
oo @fef@fet (individual cloned DNA fragments) f201ta | DNA F<Eeeld
el SR SRR (DS 90T Bratz | DNA s [fer Realw et
f&re SP® (O] TR F(E O SIETAR [T AR 0L |
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(6) #atad igE (Pollen Bank) : IS wismar [fen Sfemm s@istaes
QAT Tidfne & ST (viable state) FF=Fe T 3T | 21T ATAGH T AT
G% Sfemwe AL AR (crossing) IR T T | B-FOG! SRt
MG (AEw St SR gawe e (o T I @A /A
(AR @G @ S| ©I2 (AIEw DI 977 1 I |

(f) Ficaferete== (Cryopreservation) : €2 Sy sfere Giraa [fer o
T — P, T, Tl (I, oI, A defe ofe Y SloNaR AaHwre I
e TG SRRIT RIS A AT AFERANE —196°C SlPigR oFe T
TGS T WS Awferes Feafawrese s 27| @3 Jwfs e
S Sfemd CFCa ©iFd IS |

(9) TA-TSTEt Beotwa (In-vitro culture) : »Rrwiolca RHEPHIG aeifer St
@R A T (A TP siwfere e (Callus) Tesive F0F o AT
A | 20T FEA (A 59 [Twatieie o oo Sfer todt s T
IR FCETR BT AR AR @il @ T 41 AT | OF 37 A6 € Tl
7
17.3.2 T q®e A T9-0F FIGTSHTTA (In-situ conservation strategies)

6T IPPRICT AFIo AR PRPRE [ifen G deiferm ot e Argerad
A (@CLZ RTF FANSE TR TRFF A Z-PF FASCS* A0e | FRADGT &y
- FASACSHAT T 2SI FRITHEF ACH! Aol RO AAFFe 27| Tl
TR AR ZE (12 AGISR [0 7 St Gl eeifon AgoiiEs st~
ISR AF IR (e IO ARFA N9 AT |

3-B1G Tk O Ao TR evF (@ (et Tk | 37 R[few skafwe
GFIPIT SWACANAT MG (network of protected areas) Fiifte 27|

IUNC-«3 et se@iflt ikafire qorissl qere (312 9i9e SIge @RI ([t
AFfos, ATl @ AFoD TAYTT FCIRT A SNEPTTS TACT T 1
B

GG FAGCSH A6 GO (WCMC) A=t epiall 37000 13fFe @aiissia
e FACRA | 2002-97 2o SEiE Sedry 581 FAMFS el ACACR, T 0K
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89 &R Swiel (National Park) @3] 492 Iwiaidl Sreiaey IR | & FAI6 ayiieiet
AP SIS 2T TOT Ty |

Rfen aaig Aafre GAIPIT (protected areas) FTHCeT W@l (degree of protection)
G2 T Sy e | Jfew adigg wEfre el it Sard 1 To—

1. oA oia TS (Srict Nature Reserve) : @4INR A¥og TO1F, 94
F-[N (dense native ecosystem)| (FeTIE @ S5, ARG s
(environmental monitoring) ¥R RFEFRES 561 TIfSTaE NET 7= (I
Towd @It (2 | RN T (DI IR 22 Wi (spiritual) e (2t
AT 9Fe5y |

2. TR e (Wilderness Area) © @3 29 WAMFS @& SITAF T I
UG SRS G FRIFCIR @ FCIF (517 [FS Sl [Fghl | Seraa
AT QAT Afre (limited visitation) | THET QAT G 206 F&@ (w67
2 Arzea ey S gL (re AT 19l AR | Srizde—slNenamE el
TIIET #iIF (Serengeti National Park |

3. wrom Wi (National Park) : 3218 i< T @il e [Kge A<afFe =i |
JRFEF IRTTH QTR AT STl | RS 2T G2 SCAFBIZ HZEN] |
QT FRFFCF AL A B @R Reameaa epnw =y =T waifsts
gl el F41 2|

4. <ioEE WG At e (Natural Monuments or Features) @ SICoriFe
(2% TG GOT (T 2AFFoF o g GapmRIe (habitat) Few @3 o5i7
FFfFe e ifds 2w cStaifers At gkl (geomorphological) T3Sy
I APheT e, AFroFeIF wdifers (culturaly influenced) @I 2iFies
e (Natural Features), Aighos $% el (Natural cultural sites) &
AR A G AT FAFO G |

5. & PRI 1 2SS owiafs 9@ (Habitat or species management area)
qUFCG SfEFe IO ARG g S et Rew agw oreat =)
e g Rem aeife A GRrApPRIN TF S Waikibzs 935 (continuous
protection) ATATE | G w1 ST FLHCE R AFIOF F[CTD A (AT
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1w (Natural Monuments or Features) sl (911 | &9 IPTRI 1 aeifs
TR S SN (A2 (I [RFe AR QG oKl [eed | ©f A0ge
@2 AT Sgmefens Res wisge st safFe (Active protection) S
o | I (BIRIRIR, T3 aiesiol, Flaw PRI (Artificial habitat) Todl,
G TG SPEF AW FFAAZ (supplementary feeding practice), Sfema
ATF W AWl Fioe agfe wefera fafw 1 2w (Completely
prohibited) |

6. wcAlwe Tp/AE P (Protected Landscape/Seascape) : 9795 @liFfes
O/ TE RIS safEe wea R ivre @3k TRewE siifaeiiie agfers
RIS FACO PN AI-2F( ToAE 2R MG €31 Tl TPTRCF

(values) RT*T 90T 0wl FFFe 1 2| G2 e SIFER Ao A0l
TR AFRe, SRR, AFS @ A 7 [Kw afszrare s 2em
(traditional management practice) % SIRTERT TS 91T GTI | €3 TS
6T JFORT H RS (@[04 RIS GRCAbe AEFEFe T 27|

7. AEAMPS SgE (@A AFeF Twma JPe FJARF 5T (Protected area
with sustainable use of natural resources) : €3 T MIHET NSO
IECZ Fg OIS AWEF AT FCA AT NCaDiF (local community) wifs
AL TAiF = Fwet (low level of human activities) Sifew & (ATF2
BC1 WIPCR | @2 e SR fNCH Sitia ARl Sifedifen (traditional
practices) (Fiv TR 2R ARAHT eoF 1T |

IUCN, 1994-9% (&ILGRe Rl SIS Winieanfzoi-«5 goicadl (Guideline
for protected area management categories) SRR EN-PT AFTHCIR &N aFfoq
wafwe efil (Nature Reserve) -a3 tay ACIFwaR {ee, srex s@ey (Sanctuary),
o Swiw (National park) #igfes R« 97w«

17.4 taifrae e (Biosphere Reserves) 3t BRs

GRADE FFFER & UNESCO-F S0 @ AT (MAB) (Ziei-a3 Sr@efe
EG oFeIF FFe RO (ARG TT 7=eTe Al Toer AgeifiEs Sgacs AP Kere
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e | Resprae @i ¢ Wl At 7Ih GIRGAba Hawe IR diFfes 7=2m JPee
(@0 RINT S T2 Wead Tagel Tonzg AWFPEIE e a4 Fie |
RIS T H57 FTHe, (T2 TIFe ol @ 2fdim vl g% 2RI G qeeitd
AR FerS-a3 el TfFe |

FhM o SO Waeers (CEM) Repiah sva aafeas fardqjfacs
FOSAF-AF M FRIE FCACR | el [fen g Tersqferm T (Issues)
ARGIEF e, 251 (management), 2 (restoration) 2iefs w2 Ffmw
SRR ZCO #AITF GIR (12 A TR @ FZO| FACS 2N | G e (WO EAF-G7
Mt AT Tardefem Jere Taae (sustainable development) @ &=t aifFa
eIt 71k | el (T eaifFR-«F e I8=ita 206 (e UNESCO Figs 669
BRs e T |

UNESCO-T MAB caliall fReapistt arifFera fiensefers e Saxe (sustain-
able development)-a3 tea A w91 RO el AGACR (2015-2016) | A e [
AT |

TR ReESqyfe (&FIF W% (core zone) R (P (FIF (FF(d AP SIEAES
(buffer zone) IUCN fatif¥re sawwiad S e &g Gifema S4e (transition zone)
FAFS ST 2T I 2T 1 | 92 SFTeT LI IR, Tl [17w7171, #1270 '@ 971w
ol A1 @B WA RN NIF T IJge 2¥ | wefie A [fes s
GBI AFTHA ¢ AFFO(F TTHS (FCA NGIF Twg AGe 27|

AT RS G2 S0 N T9 Ao aR&G el AZS” (Science

for sustainability support sites) R 916l T2 237 | BRS 9F1092 W< 36 @ Ageraa
EICHERIS DSOS IR

17.4.1 oiFfen wkafre ofil Rome Amifea fTere sawtr el Smwmpnz

(Primary objectives for preservation of Biosphere Reserves)
1. AgeCET FolRS FaHerel gz WY kg Ferw 9|
2. M AW G AGifo M FF (G @bq IS [
3. IO GIR eeifom AEHFS 4 |
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4. Sfen erefs reg w=Iftg [ice I 35 7o ez @3 (IR I A
|

et sy Al 254 (Mc. Nedly et al. 1987)-9 @F (& ALAG IAq—
(@ s Tizeltit Tt ¢ i
(b) IR AT |
() Wit € T& 7T |
(d) e ¢ AkFgles afozy A |
(e fre e g 2T |
(f) Rame @ @uee F2Rel |
(Q) AR AFFeF 7 @A CTWRICAIN MFE [T 97 =il |
(h) sfaces oy g fFs Frg Fa1 (to promote options for future)
(i) AT seredel ¢ sAiFeifas T T K |
17.4.2 AT Ted-aa Ty @3k T IS0 4999d 7 (Some important

aspects of success and design of Biosphere Reserve)

e @ (*Nte (Frankel and Soulé 1981), Siefepi € fsslem (Margules and
Nicholls 1988), =i==alsf (Spellerberg 1991), 2N TS ACNFFA [eS-a Ay
329 T (design) 95T SIS ST | SItia Wte @3 T3F 66 Ree e
s 2o —

1. faee wimen (Reserve size) : ARIFTIR fers-ag el e 329 eifs
R APeF TfEFed IS AT | AT TAud ¢ AifSy deitad W@l 2
AR |

2. R ¢ Fieere fAfemet @3z afeAteTet (Spatial and temporal heterogeneity
and dynamics) : 3 =¥ AEFENT Radyl wfteer GRtaba @k
T (bW @ | (TR @R SeR SowRs)E (disturbances) AEe ARTER
SR ANAC T G2 2T O | G2 [fen ewifen @historeme todt 27
| ooy [fewel (intraspecific diversity) I w1
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3. s cStaifers &Fad (Ideal geographic contex) : 33 AiGIFrg fersyfm
iFfe @ fereafrs SIle @R | Feie St SieR 2 aeiag el
T(FS | fererihe SR T© (@@ IR 2 2%y 2o v 5 &7 | AKRTS
5 SIffozy 2o AT Tige SCoF G 22 @R (@ [y @6 =6 wige
e atw el AT Ters wawer e (e wiien JafFs |

4. fafen aaitran faeSafers sy wxwaet (Connections of different Bio-
sphere reserves) : 72 3l OFF (@ AT Fere FRCOT @7 N0 I
I TR (STe ARERET oy @ wdge! Rifrs 77 (fow 20.1) | [(fey
#eifes f6e (movement) 2% 21| @9 T AIFETR Tedyfm asife
ApTel I AT

PRSI RO

(T NG

— GReabrad geell e
——— (oI TS/ e RfAe g

ORI FRCER

g 17.1: aifds qamifrme Toe-ar e FEcee

5. oiFfesd Tpi-Samw (Natural Landscape elements) : S, xR,
Ay B, SMSIT AW (canyon), #iIFe) @<, ar9 SRz (drainage basing)
aefe farw R[fey e o0 (Landscape) I fRemdefem Samsia
(values) I <= |
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6. ATFEaR fAereefea My aFifyF Sige Jem (Creation of zones within
Biosphere Reserves) : @ (3 AFraR Fers-a3 Afws foaf siget 2=
At | @qfeT ze—

T T

o 17.2: aaitrar fes-an e g

() 3@ =ga (Core zone) : @t RES-«3 F@=E | e Jafre
QR Aoy [Rfew Gk eeifen FpIEre ToHE PP 3 O+l
Toime e aifdw | @3 St Sizaeeea AAFFS @R QLT G
AT GR W FEest Sowa sl |

(b) A e (Buffer zone) : (I (SIGE (I I €3 KT SR |
G2 TgE T AfE deR @ —SleNEl, WA g, S,
aefor aE offdd, IAeTE R der w1 [fen G-
ASIfSTadE SIFF (population size) GRITT FCH A | JCFA SGTIAB
(leaf fall), I% TP 2T G @ 27|
I IR FRrRIoTe Rl (Tradiational use of forests), Frwisers
T A, el erefs SRt AfTe MRS WET A QLI
SIS |

(0) TRMEH A FINEH W (Transition zone) : 321 AR TeS-9x
ABIRCS ABCAT SGE | QT RN ARSI PR, *5 SeoAe,
e Iy, Rave agfs fFaes seifne |
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17.4.3 #f¥3= Sraaray g Acaifrae T (Some significant Biosphere

Reserves of the World)

1.

10.

IACR TeF-of 63 TG (2ot RIF @75 ¢ oF ~AfFsiifafs sige farg [igel
TEeiie @ MRS GaePTIz (Great Bear Lake, its surrounding water-
shed and protected areas) fitar Res @2 w&gze AR eS|

SRISAH SHFNF-SaFoS AR Fee (Achanakmar-Amarkantak
Biosphere Reserves of India)

et foagaw smifva qcafeaw JTer$ (Cinturon-Andino Biosphere
Reserve of Colombia)

ST AcRFraE oS, TFEIce (Galapagos Biosphere Reserve,
Ecuador)

G- I AT TS (Kobushi Biosphere Reserve, Japan)

LGNS Oize O[T ACAIFFaE oS (Isle of Wight Biosphere Reserve,
UK)

iee (o Kere, Fifm (Lapland Nature Reserve, Russia)

US-ag wisfiel foiTst 16 woiieisT e (Organ Pipe Cactus National
Monument, U.S)

Frmearred e ek At Fers, @ifae {9kl (Yeoncheon

Imjin River Biosphere Reserve, Republic of Korea)

@5 e afrae fTers, sl (Great Sandy Biosphere Reserve,
Queensland, Australia)

17.4.4. siaedrsa ffen wgra 186 atnitran ee tof 2ozl @iff =5 —

1.

Tefafa ez oS, eifemg, @@ 3k w4 (Nilgiri Biosphere
Reserve, Tamil Nadu, Kerala and Karnataka)

TEAITSGT TRl o Wil @< AT e (Nanda Devi National
Park and Biosphere Reserve, Uttarakhand)
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10.

11.
12.
13.
14.

15.

16.
17.
18.

TR T3 (Nokrek, Meghaaya)

P SR AWE, Oifemg, (Gulf of Mannar, Tamil Nadu)
ARGIRCSHR W (Sundarbans of West Bengal)

AT W (Manas, Assam)

efSg ‘Priferelier (Simlipal, Orisha)

wgeliver amem w2ik-fEaik (Dihang-Dibang, Arunachal Pradesh)

NHATCE Ao etz oS (Pachmarhi Biosphere Reserve, Madhya
Pradesh)

THATTH!, B GH9T-9F SHIFNR SEFoF A TS (Achamakmar-
Amarkantak Biossphere Reserve, Madhya Pradesh and Chhattisgarh)

oza (26 AW, 9eG (Great Rann of Kutch, Guijrat)
(e (T, fZabe 2t (Cold Desert, Himachal Pradesh)
-7 FlgTere wrsly Bwiie (Khangehendzonga National Park, Sikkim)

T 8 SIfEEd Sa@EEe AFEae fers (Agasthyamalai Biosphere
Reserve, Kerala and Tamil Nadu)

@ ferRe e {Toe, smse-fERa aeiee (Great Nicobar

Biosphere Reserve, Andaman and Nicobar Islands)

& AlZCaE, s (Dibru-Saikhowa, Assam)
SRR (<RIGeT 1267 (Seshachalam Hills of Andhra Pradesh)

THATH-GF AT AT TS (Panna Biosphere Reserve, Madhya
Pradesh)

TS (2022) UNESCO-97 feamiaht acafFeraia faeis sres (oeas (world
Network of Biosphere Reserves) @3 Sixiesl fRee 738 AHIFerae e «ye 2@z |
3zl Reds 227 GPRISEIR wiga (transboundary zones) 312 134 (MT< el S1egtat

e | @2 wkafrs sgaefer sret 250 ffema-uae @ RUF TR SRl e |
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17.5 srea@ey (Wild Life Sanctuary)

e FFHE Fod ey RENd (@ifTe w3 Fugends a=igte <t [Ree =
@ g T 2lifia TSt f[ead @ P[P @3l | @2 AT IWLAAA QAT FES I
Y 22 € T TR A | QAT Mg Fol, InA B Tl e i =
VAT SNe Jife® Gt SRR et i | SexRea SIF Sror Swie o
(25 | 2IFssReE T3 (Buxa) STrew JFeols SreuEe (@td [Ree aw A Zena
T *o| NG FARFS T | IRITIS SIS IS YT TSR] ZeT—e SATTH
e, o AMCTCHR TlATWA, [@YATIE, @ T& AWM THAS!, @ ITIGT
forg @, @ SifvEITg TR, @ ST FlelleT, @ AMTAG-GF “AAFANS [Keg
SLERITI0 |

17.6 wrerm Twiw (National Parks)

FUAN FTFCR Sraeey g WS IR S oY TR Fee g @3
el Twiiel (National Park) o (@ifte | @2 2w Swiw At Iqefce Iueidt i,
NI, Azt (el et sewfere acat o) fafiwi | @61 SEfs Ao s~oFma
ACICT G A 27 |

ORI TR Twigz IUCN FoCaif-11-99 oiegs AR SR
(Protected Areas)— SISACHS 1066 TSR Swi 44,372 A5f [FCAIRGIF @38 (@1 w4
T (2022) widfie ORISR $UTEH 1.35% SIEH T SRS |

SIS AL TR Svile 1936~ FIIfHe “(230H (Hailey) Trei Swiiel | Tt I8
Teidred o 096 welw Swie (Jim Corbett National Park) 3ta1 #if@fow |

TSI FCAFH SN GO Swpiel 2o 1—
1. (&5 TEEET oI, ARl (Desert National Park, Rajasthan)

2. S[TeN@ WS #IF, Tediies (Gangotri National Park, Uttarakhand)

3. Wi WHEE AF, Sgess Aot (Namdapha National Park, Arunachan
Pradesh)
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10.
11.
12.
13.
14.
15.
16.

feelis e 20, efGan (Simlipal National Park, Orisha)

AfATHIS! T 211F, ST (Papikonda National Park, Andhra Pradesh)
WO HE A, 2feeae (Indravati National Park, Chhattisgarh)
IR e 20, NgAT™ (Kanha National Park, Madhya Pradesh)

TR S (RIRS e 21, SN € e @eislg (Mahatma Gandhi
Marine National Park, Andaman and Nicobar Islands)

BT T 20F, T 8 FrF (Kishtwar National Park, Jammu and
Kashmir)

SN I SAIF, sif*owet (Garumara National Park, West Bengal)
(el Shifet e #1F, #if*53<et (Neora Valley National Park, West Bengal)
TEIPNTG! WIS 2NF, oif*oweet (Jaldapara National Park, West Bengal)
i S AR, Wik (Hemis National Park, Ladakh)

A T AF, S (Manas National Park, Assam)

(AR THEE AF, @ (Periyar National Park, Kerala)

foTenfer e oI F, fZaeer 2o (Pinvalley National Park, Himachal
Pradesh)

17.7 AQAHA (Summary)

93 GF(F TN AT, AW JFY, 9F-Dp @R 2-Pp AT, ACFRR
RS, STeqF @ SO TWiw T(F SNCAD T AR | e GRFCAT ATAIST

Bfencs T2 1 TR g Terer Seaifen 7t At Sfengens @31 91 2002

G A SARCICE SR RO Fioaw 200z | G2 o SRy I KRl Jhere
T (sustainable development)-a 21 I60R G BfEw FFFCIT G [ROT Srwpisl
(e T | @3 GFCF S T gafer ferfeiam =t zrate | Sfew A1 I AR
@ I ARS 7 SR AL 12 ©Ital Ol T T—M2e-TRCH @R F-=ACH AT |
IfZe - FRITFET RIT ST (P Sz — @GS aieds, e ik, fre
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o Jriss, fC. @, Q. JigF, 2R9NTY AEF, IS, 29-TSG1 B 2o |
F-RC MFHET Ty [foq M3re @@l S a1 2RE—FERSE iR [Fors,
TRl SIGE, TSI S, WG NG, SIRAPTRIN, FAFe wvop, e Fers
ool | e ferss @ ¢ o7 Rea gl e oo w1 ztatz| @92
e iR TR 7jfRS) ¢ SiReIrEd Srataley ARIFEIR Feroefe, srenmey «g
GIORT Syl LR AN |

17.8  eMiFet (Questions)

|. 33 4ot 2% (MCQ) :

1. IRTH @00 (QIR_IRT—
() T s=om ez =g K T
(b) ITIFTA PeICeG el A fage T
(0) fafge awerr>m ez ¢ IzF T4l
(d) IV T @R oIfremE At s Al =i

2. Sfgr AT el (@ [EEE Ao (W —
(a) IAYNGE AT SR (b) Sfrw iy
(C) JFToiice= FTTel = (d) ShRFT™T @=erel i

3. Il @R Sfgn e A @ Sl oy wa—
(a) Fe1 GIRT AT I 2o Al AT e 263
(b) W=EIfT @ feuiy @feraity waTel 41
(0) AT Py =6
(d) AmPjeE @R AWM SECER T XIS @]E SEpE i

4. 3% IweRceHta o To—
(a) Rfen Gk eifers it AgeliE IR @02 9 23f¢ 31 Renfeles
(RTHICETR ST AL
(b) Rfew G ewifors oI AFIFT IPTRITA A2 Gt (FIF T2RE R
QN AICITANANT Tl YT RO AT
(c) suRCSR &t wpfifice @iz G sy SIvfey 7S
(d) T oeifer GlRgferts for foa Rt @ F=biRre Ty ke =it
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1
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17.9 Teasen (Answers)

|. 3g fdieat e (MCQ) T3 :

EA[RAESE
TRA 1 2 3 4 5 6 7 8 9 10
Teq c d b a c d b C c b
1. 7efre amie Seq
AT A 1 2 3 4 5
SCHRA TR 17.1 17.3 17.3.1(b) 17.3.1(f) 17.3.2(2)
AR IR 6 7 8 9 10
SICER R 17.3.2(4) 17.4 17.4.2(6) 17.4.2(4) 17.43 &
17.4.4
1. Fogs oe e :
AR IR 1 2 3 4
SICER R 17.2 17.3.1 17.3.2 17.4.1
AT AW : 5 6 7 8
SCHRA TR 17.4.2 17.4.2(6) 17.43& 1758& 17.6
17.4.4
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