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seeseer  (ENVIRONMENT, DISTRIBUTION AND CONSERVATION)  %of o

i@t (Introduction) : tabarm @ =R&iCe 7% ==
oefer G PRF @ | @ T, @FEh Afre
TR (@G AT | QreIFh W O HRATE
AR FoPLTE Tomw 71 Fafge o | @ G
Tome (fem, efa, Sq&<), S&R SomE (<1, 1y,
M, Sleal Tepf), ST TAmME (S-d T,
wiwel) Fepifn | Ao sfie ererl G @R
PR AR SAmHeETR AN ke N
TG ©Ia FOIRS G &R FFeN wITe
A | AR eeE @ Gien R[fewer s =,
T oS A T W G @ GF T 7
(SN 77 LA ARS8 «F I T | ARE 43
TR RS GIEE REE 6 AF | FoF Sfew
AR T A (TEAIC02 AN T AR @9 Sfegne oItz
ql (I BT @ WA ANS T |

23feq ea 4o TAME T 8 AR ors TivA 8 ARISTAT | TR AR A Torereeny TS, afsfErae qae
g ST | @I BIER ~REeR eof Fee 3@ 108 o1 3k Rer aire 3@ @ o Bfem ¢ afise | agfes 31 wmsope
RIC! TR ARTITR RS To0a SR T2MIEd $oF @7 [l 2o} 72 = @32 §IIE 619 2@ #08 | AREeR Reeem
T GIEE TSIV ¢ IRERFER (I RIS R MW @I G I AR s A Fees <41+t 23w [re
TN YA 2T ©X SIAACH TGO ATAE Z0A #{0E, WK ©f 7 20 G AR I35 (AF QR0 I | | FLI01AT @ GIROTIS
T 9 NI 2R B AR ArAee ewgye |

@ S AS eiea Prmdfa Tt ML (Learning Outcome) A1 2Affwg= (Lesson Plan)
> | IS, GRS @ GOV I FCS A | A-3 : eEIfS @ FTandy
3 | FEfEErE FRifites eren Beptz I F6rs AR | AT-3 : G TRV |
v | fifer e PrIfTER N4 oom F90s AR | -9 : JECF @ STHEACHIE FRING |
8 | ST, TP '8 TG ARCAC G WG LR O] FACS I | A15-8 : G SSCATCT; ToTe Sfeeia WSS |
¢ | RfSq <A I T 90 FCS AR | A15-¢ : TP SGHM ATSAEH |
Y | HIRATSICATETS NLEPTCRF K= 1L FACS AR | AR-Y : @G Sfewa Sfeware |
q | SREBE wHEd il R 399 T A | A15-q : AN |
b | JIETCACR TR IT=6ITeTa By 1471 F0o IS | At : SAITBTaNT |
5 | fafen Iiee™ Sraecaia Sfew ¢ it 71 e TS AR | A1-5 : SRCTBIET S |
30 | ToRFE I SATAIN Sfewna CAfIBT 901 FACS KA | #M13-30 : AT I |
53 | AT AR I 0O STAITHITS! FIL FACS AR | M- : HazRe @ Fifbaafe e |
5 | RERAT 9 ™I qI=ell 1T A0S A=A | A-33 & LTS A |
»o | GIF ReEfer SR 7T FA0S AR | AT-30 : SATAT I @ AIS (@B |
38 | REBAT QI AGHEI TSI A7 FACS AR | A15-58 : QLA |
3¢ | SRLIADE FTH AGS 9 FACS AR | AB-3¢ : G Rejeei & |
N | BIRLAD@ AT @y SRR SIS AR | AB-dY : e eefs st eramearTe! |
9 | e GITaa AFHCR KA 7Tt obed 203 G SIS FHoe A3-3q : QIRLAD@ AFH |
FACS AR | AS-Sb : 3-BIF AT @ -Fp A |

agw == (Key words) : @fafam (Classification), awifs (Species), &<eaidl (Population), &<etsema
(community), Ssiw= (producer), ¥m (consumer), Raie= (decomposer), StETaE FRifie, N, qreifi
G, @ Tt 3% (red data book), SRtafbay e, 39-Fp e, ®-Hf Aewet, A0 Seqw, IHAE, eifergrane,
SSTRACH, TFACETS I, T (@B |
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(LESSON-12.1.1 : SPECIES)

ewifs (Species) : fa% =™ Specer 2t (= to look at = appearance) */ b @1tz | Species-«d i aifox
207 gEife | Gid wigiee ¢ egfoste e waae (Bt strisifie Ay ¢ i eok fofe s ama
e, @, 39, (1@, =191, et Tenf et 1 Bea Rerew a9 “&fors @R (classification) <t |
ReeRiom Tt GIRa #fibfe 17 7TwE gwife Fe7 | awfs g Giea @fiRAIeR TwE Faew @& | Suby I
et &= @ (John Ray) ¥eem &wifs (species) *Mfb 2R I3 | 2bfere R fofers @i *~/@ & sb 7w
Tre! Bfgw, @ift ¢ AYHI T TR | ©@ @e eeifen g [ Rea wzre Teie Sy g | wihdie [Reaaw
e AwfS ZE wfon AFAFE @ Tge @R WikE 8 W WewHe SIS @R AR A SRl [iEt
mesEg Mg eemTEw (fertile) ¢ Bt Uwwe THT (viable) awm AR AW @72 TG RRCNB (A
GOSN 44T A, ©Id Qe I |

ICBN FFe 51T @7 21l awife @i @ifARarem o @brrae e ©1 ReTd Rieasal 361 23 | ewifer amaes
T fasim TR @2l IJI7© = | ANS- Lt gl W Oryza sativa L.

oS resaee (IMB3 ;R (Characteristics for identification of species) :

EIfSTE FeTEE I R GRS M4 To2NLF AFCES deifs Waresaeed o=y Qe Fufaea owrg 7R
@IS | MBIl fNEwel

> | e Be=if§ (Identical origin) : &= awifen TwmTE Tevfe w72 ool wfen 757 (AF TR |
T¥s sima afezif Tgl (historical entities) A% |

R} | AR FEew &=eadt (Specific smallest species) : EeRE @ (TN QIR TS @2
GBI Iereiferet At (Afefy (pedigre) o w2 Fwew @ A2 20© T |

© | EEie FRemiE (Reproductive community) : @S ¢idige svamt vy Frema e @9 oo 75 (58
S e GBI TR LS A |

8 | EeifEs @< (Ecological unit) : IEIfFFe awifer TR TR @33 ARCAH GFF TSl R It
IR AR @ ARE PROFR T GRCABE A AesRfaresna sz 2F | 9LiR Arers eeifen IHHe
JrFeifgs 9 (ecological niche) Itz |

¢ | (EEhe @ (Genetic unt) : &ifs @9 & FRCAS! AR AR THH-em @9 @& e fom o
AR, SR ©f & GRCAD! (AT 44T |

sfRite Bfew ewifen sient (Number of plant species in the world) : 9R3ite Iewm I99R”FS (described) s
wefirs (estimated) erwifes syt fxws (source : Jeffries M.J. 1997 ; Prance G.T. 1992).

IDIE Db RREIE L CICER] e eEifeq et
[ 8000 %0,00,000
2qF 9R,000 3¢,00,000
CHIRTTE 80,000 R,00,000
GIElCT d9,¢00 30,000
™ b,000 ,000 W @ (5639-590¢)
e ,000 4,000 e epfoleed & @ (John Ray)
Sfewf, it ¢ egfoetgn o=@ Rifen
\q;m/@ ma{w 33,000 33,00 eFQd © AFMTe HIfRF A4 /A
@A | RESRA ATHan gtz o Sfeta
Erciit Lo veo WRReTE o, [ S
. R ergn @@ Truns |, o
BRI 3,&0,000 \9,00,000 SR (species) T G QZATeN
T @Wiel FCI |

JreEneet Sfegm awifes sedrt (Number of plant species in Bangladesh) : i Sfegw e aifd @
SR FIETT (AT ITFS Tfem eeifen (FaeriR) Ly g -

[IFEGRAT - 393, ATCTRGIFGRAT - Woo, TAF - 9¢, X - 38¢, ANATFIRG! - Wb, GRTTIFIGI-5¢, THIG
TfEW - oe, TISAE! THw - wudy | s I R ¢ wWgeGr Tfewma Wil o ewife TRpe =@l 7R |
FEE S A THo AR BT GHF (@I =CA |
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(LESSON-12.1.2 : SPECIES)

for eefen Gaom wg Rhas awifers @hay a1 | AR 76 ewifen G @ &7 71 | mere forerm
I T2 QEifed TR W @@ B T o4 SiE femere w@ha Iwe | arw@ awfes @1 (race), ©e
(variety) Torifia 98 =11 @w9- Rees 9 I@ Homo sapiens < ewifoge zrae R¥w [fen 3w @
Negroid, Mongoloid, Coucasoid 2e5ift @1 @l I | @ (o7, 47, ¥, TF o7t Gidd «ae aeifers
«IIfeE e (varieties) il A |

QAR Qeiifs *Mresad b e efe | ik @@ @hier e auifs et sars 59 | @& T3
@39 AMfZgF @y wa gefe FeT T TEre TSNS AT Sror@ae (i), AIaITadd By, @ResIITese ¢Jfe)
T AN @ W | IO AT e T TkegfE ke F9 | awifs Faw s enkre
felfge mfer = IS T2 T9%e 28 DNA IR (s |

DNA I=csifee *&fs 2@ Gied DNA @@ @3 st zrs faaa P Retm s awife *mre w411 @
Tafers YRS (@RI M (@ rRNA f&w, Sfetia ovt@ @iaiaieds matk 8 rbel & «ve g ov@
ARG COl o Taze =3 |

eifS DNA IRC
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5@ : DNA i s&fe
aeifS Ntz qga I7ge DNA IREife-aa craete gee-
(F) AR et To ¢ T IRGETS) T IR *HS 43
() “RINE *S w3
() *ISTHR AT *rS 45
(%) To awrife T S0 v @2 ewifen 579 ¢ B *F 4 |
EISTE SR @R *fafed T B Tioi T 27 w2k eenifs 2ot @y smafeq 7w @ | afs &
aeifen ¢l IS el T AE T b AE T e F9 27, @9- Oryza sativa (49), Gossypium
herbaceum (s @), Artocarpus heterophyllus (F197T) Zenfa |
Y TS 4o fon TE F99 23T awfops Tl @2 7 TS T0od foFe! AR | ([AFER «Figd B7F fies
I G 6 @& A IS QCE NFTe e TR R @3 AIw e TR [z, ama Wy FeafgEst @
MRS 7T AR 52 Qeifers [os F41 AR 1 |
afs Az Twizae e «fs RIS AR 2 | AEwe A 1t awife 5w v 7@ | gt w6 zeem Corchorus
capsularis (31wt #16) «ae Corchorus olitorius (CSTa =15) | %o & Es awifs ufb wrere T, Ar«=e Mga
R TG ANLFT JATS AR 1 | G THFR L 1S TR TS @ HIA |
e 4o TR <N R[ftgn, sl q@fba e woRh qEE wEm | i sRRerE Sy A guife
ot Srev 4t zret 71, 9 @92 eEifer SRS 20Ol | (TS WA WK (@I Fadfeaet (W2 (continuty) (LTS
genfe 76 24 |
G T e epfed AREeR wRiften et w[l @O e SRE o 1 G GIME @
IR ST T, B @14 a1 I@2ws, A ¢ 5jff Amief sieawet 303 epforss s A |

formiafa e : AtAfeTeIR wwgsel oy wee, Te ¢ AR AREeR Sfen Meag F@ = lh efstan tofi 71
@3 PrwEa 6 TAGIAT 39 |
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(LESSON-12.1.3 : POPULATION)

Giqeatdt (Population) : Py eenfeq 9 Fa @2 SRl 5e | eFfors @Il §iE dFFOIE PR I 1 9 IS
TR 71 | SFOTCSIR ATSTFE AHTOOI G0a TP FC | GOl O A=ITaR TR refa Magen B A @7 agfen
e ToAme «re RISl IR A | 9 RATS @ GG T AR O A N2 TSR Kge 7w | AREaem [few
THMA ¢ e A S we [ifon wae fon fon awifen ey =7 T4 T | ANCAF I PR Aeifoq
A 8 47 AR = AT |

< B B G2 TN PRETFE (2 TS Ve GRS 90 7 QB! T A5 | @- G2 TS THRMFS
W w7 (@ue- 4, 1% SRk Ton) 1 Gl ek T @’ G |

QIS AGRETS 3 <A 27 | 7-

Y | GFF eI el (Single species group) : @ {EER FIRCADBITS M4rs GFhuG eeifed TAfERs a7 w1 a7 |
31 i &=eadt (Mixed population) : @ @ GReadITe RIS (IS gEifon SRS T T T AR
R i GRemBies G sTem ReTe Reas 341 27 |

Geatdia @BRTR (Characteristics of Population) : @R Reaargd oy @l QRS S (A Fo95g
ST 20 909 SITATSE GIRCATBIA (AMIB] 0T Tame 31 27 | Bfew Gieaimdia fosa wargejel (afeiey s Srare 1 2ee-

1 g 8 i@ (Population density & distribution) : @ {2 50w &fS @@ JITT FRER @I Qeifeq
@B SIS GBI T 0 | (@- &S (239 Thte q00 B o5 g 1 ofs [Fefke fom nice s &% i
Toiif | SRS Ty T AR TN | [fen T W9 [few 3w [fon o a1t @ ARRST 96 | @I Fesd
THR (oI RRiER STieE 9o =8 @ SR [ =i (range) | [~ @il aeifes [em smagfen
(uniform) zt® =i, SPTEFRed (random) xS i, W9 @=iwie (clustered) 2® e |

1 & 8 YR (Birth & death rates) : @l @ T2 @eeR GRCIBR SR, STReA, 9% ¢ TS Sa
G- R 8o T T | TR IS @I GRS I T Tew SeAmeT owdl 7 {R T[RRI Al
TS RS 15 T97 SHwia *roaeal T JRMC! 2 | T (A0S THIRA I A GBI I <06 | TR & @ YR
S 0E GBI I T & |

© | 9147t 3w (Number increase) : @Il Gitdd MATRfa =l e afm @iz @ @@ h GReBIR Siwed G b
@fErse BT Jfa SR | AW ARGEES ARG @A QD! RIS FO0! I (TS ST OIF I W 2RA
TeRfa e | awferem 3 Afiard QRediv erfa fon fon 2@ At | @WF 28 TR @Al @I SR
TR S T (AT TS (T S A1 | THO QI CFC 9 FR Jardl T TAFOIE AT Y |

8| Jfea=d (Limitations) : eFfe2 GRedR Iface e e wdfie «fiaeem [fen aeRemz GRembR I
g q14te 2o KR @ A | @b [ TN fes @ SRR Ifa e T/ G Ifa TRe T AF | T_E
@I G FRAB N7 Gl G0 7 eSS 20 A | TOIR2 AP SRE IS A |

¢ g (Equilibrium) : @36 Seamst Ifaa T @dw e we AT | ARTend die TS I @3 T@n
AGSIE T3 ALTS SCADB A ATF | TR 727 ! (carrying capacity) I % i, Giea oy woars SAme
M SeTfe 27 OReE QRUABE AMIE 3% 2@ | T 8 TOIRE WA TE | @ S{BR T - 20 AR 52
ez T ~RE TR TH PR GBI ARl T IR A |

oo | B 0.b A

Noo |

\,

%« oo |

800 |

8 v 52 ¢ o s %o
fﬁam%m

QRS I ererR@R (Factors influencing the distribution of species) :
1 &Ry (Climate) : siom@l, 3@=irs, IRF Afore, wSl, Sega JRTE, Ir-Aed Tonf Geadia MRS 19
SR Al R |
Q1 & (Soil) : Wbz Stem, wiba siwel, pH, MHcs teR M ==, [ wq&R Terift SReas i g
e |
© | B-AZH (Geology) : B-787 Tsel, srwie fJifon swme Gieamsdt 7@ 3 |
8 | G @i’ (Biological influencers) : Rfey ewifen Tfem, aift, Sq&R, & @ R G 717 T=IZA
I GRR GO AR f [T Gt efedr sawe ame |
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(LESSON-12.1.4 : BIOTIC COMMUNITY)

Greremia (Biotic Community) : sgEers RS @I B b @I ARTTHE T @I G A Feeld
R B A T ARE | GFAQ A WAdS Gl RIST @ (ST Plos STPTER 21 FF 1 @
vy Bfem wedl vy AIf R @ | ARee [few @ SR @E- Bfew, Aift, S @t AREeT @3 2
ﬁmﬁmwmmlﬁammmmﬁﬁmm\mﬁﬂﬁzmﬁWWemﬁﬂmmw
IR QTSI RCHTHA N G WA @S Tgrirer @ WS «@e =7 ferarlie | @ow- @ f5 39, Teef a1 @ fo
3R T 6T QITRMA |

Community-«= eee A a4l et gt wies | 22-

> | a3 WS s ffen genfes St awta Boifge art |

31 3o A s, [fME 3, @2 SoR ez «Ita IR TS A, [ TE community type a1
|

© | AFFEFOIR T @1 ez (Vegetation) R =ifedlie ZIRTga Wi QITUSFR @ers! J0aCE |

GeTEmitas &8y (Characteristics of biotic community) : @It QeremitiR g FREERe @REpmR
Ml ARI-

> | geifs @fbayet (Species diversity) : «&f GeTwI efeifes 47l (Species richness) 8 SaANES ApRE
wm«mmwﬁﬁmﬁw 2 ¢ TIRIT e 1% | @ AT @ TP T
oFfeq 8o MwwwmiﬂlacmeWWW T, e, R f-Rie Tonf e
qOF SR 89 G2 TG AR @17 e aie 27 |

31 A5 &Ffe 8 T (Growth form & structure) : o EETEMER oKW GRUIBeETs [ierers
IS 1 2 @- IR, e, @, I 390 | Q4R eitere SIS Rfow Sfew ey s | - I, ARG
Tfgwets e, A, B@@ﬁ?%?ﬁﬁt@ﬁﬂ“’ﬂ@l

© | Iifgsrey (Dominance) : (Il QRETEVIER 76 QK TN @Fgad 7% | GRET=MIEE oFfe Fim Temgs
WWWWWWWW@WW%WW@WWﬂW WIFIF 8 S
FIAIE AR TR TRAVCIR T Tfore) KRB IR AF | ToTo GH12 GO FHgel FE AT |

8 | TS (Succession) : s Gereminr R b 3ozt At | W= e s {fen ARast@ w9
efeTfed SRS 906 | GO IFh TRV BT o TAVIER AfSgifre 26T el Gisme 30 |

@ | e A6 (Tropic level) : @6 TTemmge GRemwfomre T @@l 4 e ¢ @b *fE o ffvs
Y | S TRAVFI, TSI, TISTCSIE, ABFIR 74 (EC G Aol T A |

v | GaR (Lebel) : apfoTorm 42 afeh Teomimm St SRgM SRl a9E SR A0 | @9 G@h I
sramied (forest community) |

(¥) eoRwHiR w7 (Over story level) : SRT6E B I @ T 7159 I AF G2 TN To— 7 Fea A4 |
@3 B PRER AiRe o eeifes =7

(%) SeREEE wa (Understory level) : SSRBIR (A0F STorwiFs I ThoR 3% eeifoete i @3 v afe |
@RS (o AR 77 |

(<) Braifie w7 (Transpositive level) : gaifer $few eenfowe Fa @2 w3 oS |

(%) viat w4 (Seedling level) : I@ 034 511 @R SIS Bfew e «2 w9 a1 |

(8) B-7@Te W= (Ground-level) : @ S opa eI AT @R @2 V(R [fow &F[ FFERA, 2@F 8 (AFTFS
Tl A | AFGRAT @ T@F et Koo wiefie @@l (o) I8 60 TR A |

q| AT AR MR ARTeq (Communities change over time) : A RIS A A
Wﬁaawﬁewﬁa—amﬁvmﬂiﬁﬁwﬁﬁ;@ﬁmﬁﬂwmﬁwﬂ— 791 8 @
A @3 ~RTST THAT |

v | SICefFe aipEet (Relative abundance) : SReremita sfgs &ifen GRms! s sqare st Sa4s
AT, TP AATFS P! T |

ATSTP QTR I SAM Few e | @Tw-

(F) R (Size) : QT (G I IQ AFEE TS A | TC GIPTHNR 02 IV, e 2dpfo | [AFFe
(=15 GIRPTRMR 70”1, ARG, 477 2l |

(¥) a4 @wif$ (Dominant species) : SRRV PRI TS QA dGifed My G 1 FEIH eenfed
MR AT QIRETHAVICHR (35 Fafee =3 | dldi Rersi[ defoute et aelfe e |

() @wfeq Jent (Number of species) : SRETRVIEE SIS T AL AL Z0S A | (@A *oifes
aeifed, @ie ebaEs ewifer 7 g Gieremiy e =3 |

(¥) IEeHE et (Ecological amplitude) : SRETEWIER 107 FE3 @ I ARTIRE T—ZR TR
AT =2 ATifed IBAIINE AFeR T |
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( LESSON-12.2.1 : ECOSYSTEM)

ey I IEAEF  |(Ecosystem) : @A FR G W € qR AR Fiema W @R AR W
femi-fafemra sifoww mfers <=0 =3 qiged 91 I@IRFA  |(Ecosystem) | IEOF &6 1 o6 J0© AN IR (I
(T CF0G N IR 98 S AT | TS Trgocaa SomImeteTl SICive Sl e -

e E.P. Odum ssuy AE IRFIRER W M IgeEs SAMerEts a4 4 St Sl FE0Rd- > | T&-e
(abiotic) «”e 2 1 &S (biotic) | IFSTER R[S TAMFTE TIF 75 REifre STcans= 1 2@ |

> | &R It W& 8w (Abiotic components) : IEeET GG I & SRS ayiws fewes Sist
91 =7, ¥ (F) W™ TAmiE (Inorganic components), (¥) ¢ Ssmi (Organic components) € () ote
Temi (Physical components)|

(¥) =te) BAmiH (Inorganic components) : IBSCEA CGH-SAPTRAS Blar TR SR IR SR e
TAM I | @~ FIT-TIR-S[HLG, SHEH, TIZCEICEH, ZZTYIEH, FAFI, AT 17 |

(}) & TamE (Organic components) : IESTS @ T8 TAmAek Mbw Tawe! Ifa T @@ BT Ao
R FH ACF SIS C6F SAWIT 0 | (F- TS GRMIRA (T8, IN-FIR1212095, (2w, w15, Fefs ufie
g |

(%) cote Ssim= (Physical components) : I@SE @ 7Fa THAMA I F0A AiFfod ARCIH G ©oF G
IR0 ITHN T SIMACH (OIS SHMA 0 | (Fo- I, A, Wi, Iy, 4Fe SoAmim Topi@ |

| e 1 WG| S (Biotic components) : IEeEd G I AGR SAMREGETS foq STt Sivl T4 77, 2~
(%) TeAm= (Producer), (%) ¥m= (Consumer) ¢ (o) fcares (Decomposer) |

(@) Tems (Producer) : I@eEd Swas @R Q¥ RN Sofgfors «fi @ (2 AR ¢ Ha-u3-
THREI ARG R e *F7 S Ay BAWE 0 SACE TAWME 0 | IS IS Ofew Igecq
T R Fle 6 |

(}) W= (Consumer) : IFSET T@INS @K G AW TAMCT THFT <2 AT T AT I ARFSI
T Bo MO Tle, SItacs UM 0 | AWE 7o B &FF | I

I. 5T @f" 2w@ (Primary consumer) : (PR A& TEPIR SAMIma o 3 |2 70 03 o, AR
Ty Tleleel S eom Rewe, St alifis 4mME 0 | @@l e X [ pefTerdt 7w 1 - fR{ifen

JAoores, =, REF, 7F, Bloe, Lqee opfs |

ii. ¥ @f7 4ws (Secondary consumer) : @F 4WE SN @fAF AMFTR T I AR Q47 I, SRS
g AW I | @- A, BabRE, Fuwe, @bl agfs |

iii. o7 @iftm 4m (Tertiary consumer) : GPR IS 3 @A Ao o9 F AR a=el 0, ©ime o7 @fela
YMF 0 | (T @ Ag, T4, ISR 4@ |

iv. s 4ws (Quaternary consumer) : @R TSN 4WME eqiFs ol @&fiq AmMdmE o FE AR gz
F(E, SRS AT AVF 0 | @- T, 09, Pieg, fofit apfe arft

() Rame (Decomposer) : IFSEe T9(® (@I WY& THeT (o oIt (T Lol ¢ AMiwrd (RI) (St

¢ wfe Rexifers wca @@ @3 RJafers smieq g w1t (@ @@t 52 #re 303 @3 i S sieeR @Mt wAficrs e

AR TS 0, GRS YRS REFEs 0T | @N- FIAOREA, 206 pio | IFOE (& S-S berai

ARG Gl 25 Bl Al A |

T (A0S [ifon Gaees T4 e Ampies eRizes Amy *ee 1 FO (537 0 | PO (530 [fen A Giea

e (trophic level) I | @Ffete @ (@A IFOE GIIHS AW e AT @ AT O Fo 9@ (food

web) 1 Amyers 0T |

FEIH Ay ye= (Few food chains) :
et T | W @R e [ & AWM oF e AmS
%9 1 e 4y e | FIRGIARGT | GG =15 W, (W&, Af) | i, orerr, @I
TCHR AT *TRE FRGIAGT | GG (=5 TR, (@R &FT) | R
T ARECR AW RE | RS Ofew | QPTRAE te e




AI-3R.2. : TR Praife

S-qpw-38898pc & all

(LESSON-12.2.2 : IECOLOGICAL PYRAMID)

e PRI [(Ecological Pyramid) @ @il digfes sfiaeet acaifes aReRi e w& Sammemz
Ed felfER (interaction) M FIRFeeI@ @b @FF 7 RETR IS 0@ | @ THE AFSF 1 JFIPEON
(ecosystem) I | TFHCEEE TR ¢ TG TAMFOTR ARFTeSR AREEUR SREeRR SFN A | G b
FFPEEE QTS GLAER SAMIN S, T TG A {2 T AW |

@ @ Aficaeem a5 *edta (food chain) &edt amy wieres (food web) & ewmifen ffe sRfgfers M
(trophic level) I | 4y e el AIW) SRR @2 BCF AE TAMS, o Bea 39 @iffg qms (peterdr), gor
V@ T @R AWF (57 TIA), *RHTSl VA 0 @FF WS ({7 M) oy 4wy *[edtel UMb [fen AMeea
TG GR TEMRCS O R @fFte 3l IFelEs =d MAE ©f @b PRftes SR g@d 30a | [emt
Charles Elton s> FIte SFeies S@@feaie PRifie s (et (e | S 0o SFIDEEER SAMS (A0S 9% I
ARTH VS AT FIT e, 9o ¢ e ToAreer e wE N I dgle @t e @t I @ Praifie
SIFfeq oa et T ©IE TrFEeE PrRifie e |

SEEere Prifites esRrew (Classification of ecological pyramid) : siaRas @@l IEed foq @@
forfire mete wew T |

1 e PrRtfie (Pyramid of number) @ @ TR TR0 @11 I@StEd [ifen «|fBwm Gemeea wedfefes
ARWETIE T FR ©IF AR PRIS 30 | qvew Prfite g @ MY +17' TRy St e fsE §iww
LT T T QTS A | A BT @Al A @9 ZFT AR (SN TR G TR Qe Jeaed (@08
T | @AF- G PSR IEed [ FAE ¢dl T QA TomS iR QO ARl AR S A0S | @R A1l
qVF (DTS - I, TR, AR G A1 I | #7010 o 4MS (TSR @4- gfdet, A2 Topif A=fea
GO AT IS TN G AT A AW A @A- 9, Fe AR 7L T E, AT A I |

| BRIt IEeR FRifie (Pyramid of biomass) : SRe smMied (6 &% $E=es NPT 0 | S T T
wIred 3t ee 9o (fresh weight) ReTRe AT e 341 &8 | (@I Igecg [fon AfREa 7= 749 sio|
GRS 1 &F eTd 6o Ofe a@ Praifites sl sieita Torgifte 21 ©iw Ot Giked 1 INIeE PRifNe a0 |
IR PRIfITER et QU@ s TSk 75 (AF Toiaa e F0e AMF e AT AWS A SFd ARl FI060 9 |
58 ARG AMERTER R @ PrRife Redoyd =11 T Prifiten S tmpec Sefge GieTmeed ANige
o7 SAfgwe w9 AW |

© | ¥f&= Prifie (Pyramid of energy) : 4w W&t «& 5|2 B9 2o TR *fS FAREE 7 Qe =& s,
bere, ReAIlamt, Seiey vy, So1-0ad SISIE 93 & @R ST #fe *f& (30%) el 4 @ e ssiie
¥ | (I IrEecy R[fen s{fEwca Raram =fes sfe 749 FRifces 9+ s Togiie 27 o3 oIt *fex Prifie
@ = | e Prfites gice Rmwm Aje @iE *few sifiwi T[ew @ =) ARFe! AfwE RmwE ameaR
AR =& AR TAMCHT TR NS I | GOIF SAMS (ATF AR H AWF 7RI *If& TeoAmeaa sAfstet
TR FACS AE T T G PRING 1 27 |

g Prifites oiveiw ¢ Mgt (Significance and limitations of the ecological pyramid) :

i (Significance) : I@ERF PRIRE SIGRA F03- 5 | AWHERTE GRS BER T TAE Gl A7 1 2 1 Afelh
I B QIR M1 ¢ GO THE (71 T4 AW | 0 | SRR oFfe @iz B v e Rem 7 g
QAR |

Fwet (limitations) : > | IEAERS Prifite Raewema oTEE w41 77 1 IFe e sRmEnes «fe awma T4
i gaife =@ | 21 A, MiNe W iR [feTe™ @I S ATE T 1 9 | IGVE IRFEFEA QAT TS
@It efeRiqm @2 | 8 | IS PRIfE @ 4y eed Tom fFeTia a1 AaRers e IR 7 |

A%t e
R fe

e
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(LESSON-12.2.3 : ENERGY FLOW)

*f& &1z (IEnergy Flow) : 3tafiebem w4y fex 7 «feq @@y e =& @@z (energy flow) 3 | 37 (@ @
el TFHEB AT T o GFh 0T wexl Tew FgF ACATICH AEFAR 4o T G2 ZFI0eR Weo! [ifon e
TS IRTRAS *if& BT =l 7 | | @IS AR NG 06 N (@e *iE T =@ 1 *[ew Twiot o [few
FAGCN T T G (<17 ~S FFwies «fe ReR fEe e a1 1 pors =it 2 =& &t (space) 51 I, Gweie
Q & 7T FIYT FACS A | e *fF ez @@y (linear) | *fE eRifTe 7@ IEIFEEET YT | IHHEEE
=& ez 906 4wy et (food chain) | @@ «ifsta 4™y «& B (trophic or feeding level) (2t 77t Bta RfR©
T @12 foratE 4y *eE A1 e 2 (food chain) e | 4y *eute ¥ RiFG TR T &F G ({F T
G ZABRe = | efeTTR I Soima I Hfews a7l F0a M A U TC (BI-«F oAl I | SFfore @ @Al
RO GFIF AW *EE > AIS AT | T[T AW TR §ioel 7 S1gie ¥ 9wd (food
web) T |

*& eitEg *wfe (Energy flow system) : Imgecy *fEedrz foalb =it 96- 5 | =feq ww, & | =6 3987 @R © |
e greact |

> 1 *fe= wetw (Acquisition of energy) : et e qaw@ B3 2T T (IfeTw @i i) | 7
(TS @lfs =7 33 10 X S0 keal CTRHE B @0 S | 77 (AF AT SRR G Td 0.03% TE Tew Sitwa 7
3G I HIRIFER 7R (<110 IR | O 7@ Sfew 3 (<M1fye Seemeifes @ o.5%, ACEFACE Al 7|l o
A M4 (3o *fEwmA Tm IS AN | @3S G IFOCF ATAFACET AT Wyew @ ke Bfoaife
etz wIE 2 SIF (15 1 MRS TeAmw (Gross production or GP) e |

3 | *f&= 9= (Use of energy) : RS Sesiifrs «fem bt Sfema R site wftre 27 | R wits e *fes
%3+ *If& (respiration energy 1 R) ¢ |

TG 31 ARS estifre =& (GP) (2eF o *f& (R) I @ *If& Tfen w2l Teoimiza (10 s AT, SitF oFe SeAma
1 76 Beoma (net production 1 NP) e | wigffe q@1t T, GP — R = NP | afefs siffswz «few awam ¢ saw 7@
A | @3 @ *IfE AfE® 27 oItz @b 1 ARS «fEs 7@ (gross energy intake) Ie |

© | *f&x gasae (Transference of energy) : TAMEe ¢z TG &Fe & AU AT 4WMF (@ peTeGr
elifel) TR MLT J7d I | AR (MR e IIYER AW @ WS (N A (AR AR T NSRS 77 |
TFISIF (Mol AMCF (AR (ATF (TN G2 (&N (2ATF AR @fag qws *Ifex Fieread = | afsrwm@z aws difi
AR Fitw W e e =7 | dferwms g *ifeq woivw 96 ¢ BR fe semfeas Moo o7 | o2 aaea @@ Aa3s!
VA Y00% *f&d e F498 A 1 |

*& eqitza (385 (Characteristics of energy flow) : SFIHEEE & eRiteg RMBRTR Fewet-

> 1 & 2JITed To1 T oI e =Ifeq 2R @A |

3 1 *f& &R So *eigdt faw erarey (Lindemann, 1942 ) SR Sra@feae Prifites «& «iff 37 20 77! ffsE
W@ 30% *Ife gTsiic 2g

© | AR & (ACF TS (*0F e 16Tl A7 o0 *Iferq @iz 1 TN € |

8 | *If& etz Siveifea a1 ATifETim (thermodynamics)-«a 53 ¢ 3 7@ “iffEfrs 27 wixie @it e 9§ at wer =0
T IR G *Ife oy *fere worsiio = (59 @) @R =S A8 T R e w=63 906 (3 9@) |

¢ | agfore [fon Glitm (IR, ST, TRETEH T7M) @FF bFFR S W0, *If& (oNFONd TRfeS & 1 |
taiie Ixeqead It IAEEE e (Biological magnification) : #fita* ite GRmez e *mid gzt @
T FCS A | (AR TIPS RAE #MIAd g FNSER GRMA (- TAWMF) TR 77! BCad G LS 2 |
A NRE TSR (AT THed IE IR GRMR R RETA I90gd @@ AfEE @ W A
wieffeE== (biological magnification) | SIRFTS (Sveo w*itF) Fo1cal DDT eaisd Rt Sore (dmy %ot
TS BA) & Wiog 2re I0IRe | sreite wew DDT Wi el s |
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(LESSON-12.3.1 : ADAPTATION OF ORGANISM)

Gieq wfewem ((Adaptation of Organism) : “RECR M GIF 9% Ao WWE | A7 AREE 71 4@
QI PR TS A 71 | elfels T v s R #e I 7399 @7 OF R S @l Twa AR A |
AT (A RS AR (TS e 2o AREET <191 NG &y Aol T Ay, T@afgmers, g7
AT T PP UIF A2 I A | FWAB AR Pew @ AR 8 IS T HRE @R
HNAFFET, ST e GRS @ WY AR Affe 27 ot wfewarem (adaptation) Iw |

T, fom MEwH*A 6l W AR AR E Sfored T2 PF & | @R &FRE) ITRRE ke =1
32 SIS e (1w [E R Sferem SReerdice e 2@ T T | e S TR (@ SIfStareE
[T M T (AT G TSRS G-I T 4 ST e Af6FeT ARTIT <194 AheATS 757 27 |
e asiEren (Types of adaptation) : Sifetarem [ifen =i 2o #I1ta, ©F M4 SR RSO FE
TS Jeel-

> | 737 wferrem (Primary adaptation) : <F7F @ AR PRE I @13 “RE@HR A WRE [Frs T899
SECIR QIR (MCE ([ NGREH 2 OIF Y] NOWEH J0 | (T~ ST SIGna NOCAGH |

3 | ofiw wfetarem (Secondary adaptation) : 5F7 @ @0 IR I @13 AR (=0T G w7 AR
FERe e ARRET AR AN A9 ASTANTS TSI TR KT (@R ASAG G, SIAd (e TSI
A |

© | e wfe@em (Convergent adaptation) : @ &% Sfewre Be4ife ¢ Adarsens for g aae Al
PRIGE & AGS 199 8 FTT© TF (AF GF =, O WSHA TS A0 | @AW~ (NI T 92 FIFe! 2o
Teife @ AdaTeeid fon TrEe qMa AT A9 8 IR &b |

8 | WA wfewarem (Divergent adaptation) : @ &% S [fen sAfied TR @ear o Teolfs s
NITICOIT GF3 % NS 197 @ FFT© TS (IS AT T, S TR WSS 0T | @9~ Fofiia st a1 e
S TEA TS TeAfG @ elenld ¢ g TS W (AF S |

®fgrra wfetarem (Plant adaptation) : SRR AR Soifgfen Bor Sfema 10t ¢ epfe fge F0a | @A A
“Afa e @7 et Rk A TRER e TR | PR CFE Sfem HAfR el ¢ wibfe « 7ha W
ST T FCI 50 | SN SR TR e (iR 19t A QAba ST | Svod A Readt exfik wiba egfe
@R YT A #Afa $ow fFe7 33 917 Sfewes vl @ifice Roe s | 37201-

> | e Sfgn 41 Rgeereizs (Hydrophytes) |

3 | e Bfew 1 (ARt (Xerophytes) |

© | FYRE Sfem It IeTeiRs (Mesophytes) |

8 | IR Sfew A1 =yTaeizs (Halophytes) |

s | e Bfew 1 =3B (Hydrophytes) : Hydrophytes; fa@== hydro = «if¥ @3z phyte = ©fen | e
(~I1fTS) T T SR TEE | (PR Sfem e Siwge @t s 1 e fafeae SRy o te s @_e
AlfTe RBVRF 7S I SIS TS Sfen IeT1 T | Tl Semd Qb I Face G&iel AR Fews 9 42w
(SIS T8 SR 51 B | TeTer Sfeend fop 6 bififass (i) seia (e 599 Tee WD qifers ¢ wwsy
MIE (MBI ToTS 2 T |

e Sfgmwa ¢af®y (Characteristics of hydrophytes) :

> | fufess oo Sfeta e Taw, 11, WE € TR NYoF [ =7 | Wbte @eaRE, SR Sfema Fle TReTe
BTSN TSI 2 |

3 | R T A0S 7 AL, SAS (@ e A Tl IR 5 |

© | Fe 8 SR AReGT FEHAYS AF I; “[@dd ATF 7 I T ACF | AGACF A2 (@Y TS AFCS I |

8 | A AT @ IS IG IG IR KT | IR KB 7100 SEriest e |

€ | AR SRR I TIPS (2B AP, TS AN SR T AES AP | (NI Tl Y72 I AF, ©IR oA~
o Y9 (9N XS T Al |

Y | I TeTer Sfewh wwre Sty I fE W |

q | GTFH A ACF 1 AP I, GF TR /e ARFCS AR 1 [fE 208 17 |

b | G SIFER JTe SCAIFIFS (=6 | & GRS R8T | GIREE e AE O (0T i3S | Sws
TR ST T AES A |

> 1 s Sfetma Arom @eTfes S F [ I A, SPE Sfema Ao o e ¢ IRFIkye i
AEAFEN RO |
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(LESSON-12.3.2 : ADAPTATION OF HYDROPHYTES)

weTe ©fgtia eltaren (Types of Hydrophytes) : wete Sfgnmizis ©ine A1l 93! ¢ Sgied fofers @ #ifs o Rew
QI | -

S | & o eere Bfew (Free floating hydrophytes) : @@ sete Sfew ifq To & O SRER &7 @R AT
@S 1 ISR FIA VRS T, SIACE T& SPTN TeTsr Tfew 01 | quid & M6 A0 SNt =11 e I8 Wifba e
TG S A A | Sfeveeired TAwE T Sfew «fgam (Wolffia) @ S9Ee | @ wee e T (Lemna), Grefser
(Pistia), ¥p<t=f= (Eichhornia) Zerif@ |

R | FRw “@-seE werer few (Rooted floating hydrophytes) : @ 7R were et 01 S@e@ g W Wibes Jge
E 58 A @GR FIR0 ATSIE! Affa T2 SFTNR A SIWAE 91 T Jo% *@-SPTH ST Sfew | @a- 37wl =it
(Nymphaea pubescens), =1 =ii=f=1i (Nymphaea rubra), @ (Nelumbo nucifera) g5 |

© | Fw Al e ©fgw (Rooted submerged hydrophytes) : @ w@e Sfema @z e sifice fufers «ag
TR AR WA AR NG AF SRS TR walieers Geter 8few 301 | @%4- “fifazat (Ottelia alismoides) |

8 | 7% fwfeers wrerer Bfem (Free submerged hydrophytes) : @ see et oz sl #iiface fixfesrs a4its @ =11
TR WA AR S% ACF 7 SIMACE T Wfears Gere Sfew ¢ | (@9=- At (Ceratophyllum), wret (Naja) |

¢ 1 Tep Bfew (Amphibious plants) : @R Sfema g =it Bt @3z [Fg wiexl #Aifce g S | @@l ofife R L&t
TS AT IO T @ G B-FIFg oI I 1 217 {06 AT @ A St 2Afag $otg 4 | Bwizdel- Ferferst
(Ipomoea aquatica), cze=i=el (Enhydra fluctuans) @gfs |

s Ofetrd wfewatem (Adaptation of hydrophytes) : wee Sfeweter Frammee AREE Q19 AR G FEERS
BT SIS R AT |

> | Sl wfewares (Morphological adaptation) :

() 9 ifFe 27 A1, e @ v oFfen =7 | T Sfewa 71 A 1, @ - @fGr |

() T YECAN S #ATES (SRl #M1 N0 ey JCaiess aspid =2 ) |

(1) CPICAT (I ST STFIE O I AP | SN Jo1 Tenc ANCS ©Fre HTo! J(A, @N- (I |

(%) fiwfeere Sfetra Fle 7% @ ™G T G2 TR 7791 T | ST Sfema I NFFS ! ¢ (61 27 | Mhre oim Sfewra
e ALCEIN TSI € 74 2T |

() =TSl YRS Ao @ T ACF | B2 #Affa B forg I7 a1 | e o “a3ge e =¥ T Sfewcs opirs ARR) I,
QT FHAAT |

3 | S@H g wfecate (Anatomical adaptation) :

(F) A G FOHF A 7, TAJT Y2 2T A | FI ARG A5 (@14 TR QAT ATS 7 |

(%) Fufesre Sfema el 8 FI(S GF FIRIAPS A |

() Fl& @ TS STV T IT IFFIA RVIH | IFFIANGCE Y 403 AL =R TS SPITS T=ITS! FA |

(9) I ST ACF I A | ©12 7S A1 B (S0t I =11 |

() Afes T RS 47 I IR A A2 4TS 2408 1 |

(%) @t 1 I @3 Fufesrs Tfem sfaza R o4 |

© | #iRge wfewres (Physiological adaptation) :

(F) T ReChHe1 1 AR 7R =2 Tea A (<1199 FACS #I1TR |~ Il Sy 1 '8 FECACHR QTS A |

(¥) T8 @ ATOR GF8 FIANRR AT, B3 AT 6 T AMACS 8 I FRF-TIZ-TAZT TS AARACH ATAGAIT AEAPALET TS T |

() a1l Treter Sfen werer AT q23fa 6 QTS (PR 2RI SWAF5©) |

() P& 8 TS IYFYATS ISR T AIFT A 8 AETPALATCENI ST 2 1 |
(&) STV T T IR A IR G AT BT AP 22 6 |
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(LESSON-12.4.1 : ADAPTATION OF XEROPHYTES)

wwFe Tfgw |(Xerophytes) : @ Tt #ifFg s 47 9 @2 T 9 8 I OIF TF#S NEH 0 | @ N
S 1HF IR AT So TR T, B2 NHre A7 ARwIce s I AF | 06 {0 @1 fen e
FPIR Efeve T ©few | eremizaa (Oppenheimer, 1960) s7ee Sfen Feice (TR Sfencs JRTACA IR TRPTZE
N TR O Ty Frea Afgolom, Sr@esfon @ *NAge ARRS T WHITS 77 | TFE Sfgnts AT FRTIRe
v ©re St w41 27, [

> | 471 qeiel Sfgm (Drought escaping plants) |

3 | T <= el Sfem (Drought evading plants) |

© | %31 WS €few (Drought enduring plants) |

8 | %3 efstaisSIar Sfew (Drought resistant plants) |

W& Bferaa (B (Characteristics of xerophytes) :

S | @RI (TR A FEH FACS AN |

Q| oE SR W e A erae FEes #A |

© | 1% @ TS TLITN Al S5 (14 FACS AN |

e Tfetie wfeweE (Adaptation of xerophytes) : s=Fe Rt Frema B adte @ Bfgw o @
e~ @l g Sforarem e 3ca | Twe Sfema Sforemetd s S T4 2@ |

s | s wfewares (External adaptation) :

(F) TFG SEeTR ALReT® SFIE (26 8 @IS 2 | @ [F Ofew I 8 JYR =Gl 7y Fa0e 2I1TF, O3 (9%
AT

(}) T4 Wha Tofter Fewile Sl 472 TOIA &S | O TR (AF AW IBI AR @ o<iwel FACS AR
couf v Mba TSR BT ASA AfNS cxI1aet FTS AR | SR G T4 oA |

(1) 18 IS, I 1 5@ e @I WS ©I2 ATFA ZT AR |

(X) S SR sl 7 1 *F TR I FI6R FANBRS AT FACE, ©12 AR S968 @4 | |

(&) T8 BIISG!, TICE @ St ACF | S AT 47 TS I |

R | sEEEegfE wiewew (Anatomical adaptation) :

(F) “IoR fFHFe o436, FICS A ARSI @ A |

(}) @ T TeWA ATSR T ANEFFIZH I ¢ TF, EORIG! G T SRES, =S T &7 @ 2l
SIS ATE | O1R A IreEE 8 fof v 2 |

() TR IS AT A @ HARE e e, FofEge, @bt etk ¢ 1 Afats | b sifFE e
@4 B, 1 403 AL 9] AN <A ARG =20© TR I |

(F) T AEFIZ (@1 FIFSA 8 AN | I QTG 2N 47 S 21T |

(&) PGB g8 [FE @A TGS (FEFFRT TF | ©12 @ A8 Bfew /17 T467 @14 FF 12 1 @S 4T 1 |
© | #egeE wiewrew (Physiological adaptation) :

(F) e Sfetna Sfemias b1 @ | ©1Z Al crael i@l Jfa A1 | A IR0l 572 27, 296 I = @R WA (@14 = |
(¥) ATIMCTA T 432 I | ©I2 (¥ AR Al T 2SS MRITVE 4R AL AR |

(1) B AT AR A1 i1t F e 79 | PR A1 ez e =7 |

(}) IAGIA TewoTz 3BT 77 7172 S o7 AN QIRAGE T2 FACS ITFH |

(6) IR ATe (TORA e IR AEGEE “fad@ A |

(%) T #i1f, SfoTsiv oy TR GHEEEE G RFRB! T ACH, T WL e Jfa & aIfore 700w =3 |
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(LESSON-12.4.2 : IADAPTATION OF HALOPHYTES)

@mifa Bfem |(Halophytes) : @R Bfen @elie 2@ (Mfbte ¢ «nfts) 2oz wmits ¢ [@[ e wars Al @1 75g
Sfgne mmfoa Sfew a1 giewies (halophytes) 36 | @ <@ FRIeT warge @iqeer #fna (NaCl, MgCl,, MgSO,) c&f
Y LR TfGw ETA (AT A e FA0 AR 7 | ©fR 1A [edw q@ea $few s | Mfhee efpg =1 24l sege si[eem
TR IR SR S ACF @ SAf <iee T T =@ A1 SR AfYS «va wifbes «fwgerw oF 31 T3 W 3=

27 |
@ Sfew v arest Rew, Tai-
s | Fercaiifeete (Lithophilous) : #RelTe sizece Rt @ A= (e Toik & i |

1 rEfFEs (Psammophilous) @ @i Fife mifba Som o |

© | (teiieeeT (Pelophilous) : @mtenfg s mt wifbcs sy |

8 | ettt (Helophilous) : s18eTe Seigfite Gy | fiRe T S S Ste Al |

EiGR SfgwR M85 (Characteristics of halophytes) :

> | I Tfew @ Trely, =i fog e | o aeifoet 7o = @R |

3| G Y e TSl 8 Fle AT =T |

© | I NBTS AT 2@ AR G YA 1 @I AF [ N7 ey fes [Kgs s |

8 | ey w@ea o1 [ wfAeE e e (51 e 3fds z7) wifw Beiw B s eite WG (pneumatophore)
0 |

€ | Y07 TG (FEH-«) TS TG AFHA A |

Y | @ 77 e ArFne P 2 |

q | S(CAS Bfeth SRRE SEE@ma (Viviparous germination) ¥ 21 |

b | TR (T (TGS PR SSTE 28 «<e Sfeaafass 5ivt @f# A |

> | Sfen oS WFTPR T AR G PETST Jeed [RiE 7 A4S |

FReS ARt St wfewarem (Adaptation of halophytes) : Rtare Fmits saee #fRtae Sfema Serie STiteba
1 -

s | gl wiearew (Morphological adaptation) :

(F) TR AR Tew $I9F ¢ IR @ <R T4 (71 T |

() TE e IR YT AT (9 T A A FICG H11-21 (AT B T MGTS @fta! 0 FI0eH ©F 924 I |

() I =0 RS Ty g g Sew AT 1 WG 3 = |

() TR e (25 S TGS AT | FICTH {067 A (ATF @7 (I & |

(8) ATSI GICAITRFCET AR I TSGR ATS] 2J3F, A, Tl @ FHHCP T |

3 | Te+18R= wfearem (Anatomical adaptation) :

(F) TG Tfowa Tereotg [fon «@oa (@By (- A7 | @F- 7% 2% KB, FWBR SRR At F5wn @ f aie |

() PR Sfewa Tl @reE [ba @ % Fofage daae-amna F o, P (pith) @reE Feifage abie dfe
3R BIIf @ CoePTY |

() GO FIrER e ol | @FIeiS 7 @2 (o ¢ SrfieeTTs | =IFTAeiT IgEAiiE @de o ATRYE @I AP |
ez e oIl |

(}) @ Tfera Aror Feelhwe a1 | @il 5 embkge @i b |

(6) TR AIREE “FFACTE @ =i ANEASINT JAH TN ow |

(5) aR “fadE wy Fea Prelfiier R |

© | *1fwgew Wi (Physiological adaptation) :

(F) I RS Sfewwa I <06 |

(¥) R FETICHICHIER 7T forwd AR WP ST S |

(1) GT7R TR TRAYS SR T |

(9) R APTCTR T4 I A | R IR AT LT FLTS 71T |

| 24 " y &
ORI
{5
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(LESSON-12.4.3 : | ANIMAL ADAPTATION)

aiffz e (Animal Adaptation) : et eift 797 @& fiffe arFfes «fi@et AsTm PR F@ o2 @

AR ST S AT, Tofomors, *NAega [foq «wraa AR 7o 706 | Moo wfxg w57 @

o™ AR @F AREER A Frema Q19 ASAER & @ GF NMoq] T | @ e @it it siw ks

T SIBRATS ARRS T Frema sy T, IR b WS AfRkeet Frees PRie™ ST 3@ s

otF eiffs wferem e | AREte Rge @ @il Gikee (e Sfowem el Iwwe | @WF- &oe A

PRSI 7 T O MRS 8 =NATeifge ARRTS 1 Ngex Frswaes feraifers w0z | (Suf Ferer, TFe q1 o+

@A AR PRESR elfimae Fe Sfowem el | Fy Ffosm RwEer Sfewem e iE S w4

{CE |

| &7 were wferaeE (Aquatic adaptation of animal) : #ifates TR aifdma see @it (aquatic

animal) 3cs1 | wfied T et Apforeias e, g Ty @lfd, Koy @ =ws aeme Sl e e

SfSTIeE e I | TEE ARE FRE TR G A @ oaee, WRAGEN 8 ABIATS ARTST qB, SR

AT ST SAGTSH 0 | TS NGOG ¥ 4h0F 20® ANF; J2-

(F) afiF It 2 oETe wiew@eE (Primary aquatic adaptation) : QPR &iffR =73t TeEe. IR FAce!

Tl (P AN TG 2 1 OIS NS AR TeTs AfSrEe e | WRd AR NS Tt AfSeAeta

IREBICE @ AR | 2 TeTe SfetareEes @REeE e Stad TR 'CE-

i. o= (Body shape) : ¢z IFa TR, AMRTOR 5761 R Fiftes e i 99 efferiy Fa T=rwe
AUSE FIHCS NS |

ii. =offem @t A € @2 (Lateral line or sense organ) : @3 =nf @< aeE =% REE IS 0, 9
AR &l SR B, Bit oS! Apfs Weld Fa0e A |

fii. 7RRAT (Body covering) : Wted (72 Rfew @tma U (@9- 27eeEe, TEFwe Bawe agfe) e s,
Tl (12 effoTwiy Fie 4 |

iv. g 3t «B=t (Air bladder) : Sf3® e sw IR A A A6t 7@ IR S e i s fice
(o0 1 LR AFCS AT |

V. #P e (Respiratory organ) : ISGes e TAFE NG A 1M fEw7 Aifice wdige e gzl
F(A R FIHF TIREHRT i F7F |

Vi. 1% (Eye) : I@ AIfRTe QAR F0O 14 AR, ST AGRGACS (N9 SeTer SSRGS 0 | (el Sreren
et Toba 1 oy Tt | (INH- WA (B2 ATSe *W| B[ Sg AP G1R A (3T T AW, gEe re
BRIl

Vii. R A (Myotome muscle) : RRMTed At SRFS TR (A, T ALFHF I - AUSE FIoE
T GRAVTSCE AT SIS FACS A1 |

viii. %S «t (Joint leg) : TR A Ty T ~N1ATS B IR OIMA M AGRIUA, AU @ e
AN AR |

(@) it eete wferres (Secondary aquatic adaptation) : PR =X 3oha ool fdg e st

Wﬁfwzaww?ﬁrmw@a—m|m FE, QUA, EIUTS, AbaT, Fifew, T, fofi Tonf |

4’“"

TuA
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LESSON-12.4.4 : ADAPTATION OF ANIMALS IN SALINE AND DESERT ENVIRONMENT,

S-qpw-38898pc & all

RS At Qs sifewres (Adaptation of animals to saline environments) :

> | 719 FEget (Salt control) : 76 ift AR TG ARCICR AN AN @0 (RGSER TR g AT 73 9
eI 517 IET @ Fres T I, G AR I | 7 it siftee A wmesy W @edd [evw afem
T2 FRCEIR TG @ A, G “SEINICEETT e | 7139 faaee ifis sferasag sEwb Swzad N S 741 Z@-

(F) @RI #fifATe T Fhiwe forgar [eaw afy oy =7, i =77 Koo it e |

(%) e Sfsfie =16 B (gril) e @@ s o

(o1 e onRia TeTIeIERTER TeTafE A TRetafE T W IR Noel I R ({9 FE O |

(9) i T8 w1 o1 21 B0 7, @1 AW T2 @ e Qe @O |

R | wfdyce &if® (Receipt of oxygen) : #ifaa fs PR @ift Tost a1 g T sifaem azd w03 | o ¢ smpay sryfess
TR ANACB T THE 4T 77 0, G TR FOI G- TS Rexg feweial A | eff W1 R P Teed
0% T RTw 96, @ T AN Fee G IO 91 os @ TAFIE AFCS A |

© | Sz eife (Receipt of light) : 81 STwea Si#i%ie SIItet 3t S PR 410, SRR 8 7o Yors «dl Sfeifers, @e-
(F) fofimt RIER oy SCREE 1 =w T o7 7 |

(¥ g eiffe fers STet Regaerseiat o At |

(o) g aitfet STICeT BeAMAIR ATFERAN 4= A0 |

8 | staw@l @ (Temperature control) : Tws FWAT (02 BR ¢ @EF FAfARS O SHARRIR B AF, G T
Gl T Sl R AT HiE | 3 wiote Ry eifimm (- I, Sug e, Tue R, (4vd Terif) fewem @i
RIE

efifts e wfeware™ (Desert adaptation of animals) : =& A SaORIAN | QI Y7 AT &l eenfe? 7 3 |
S SIE, T, T 1A, #f12 @@ THAf-« T el sy [Kars w01 | el difime sfewretT o v g Akaed
T 4 AR | @- (i), TEreREhe Sfere « e (i) afege AR (A TeHTEE SSre |

> | TEreIRRbS S (Adaptation caused by drought) :

() T3 iftl (@=- TFPRF UG, T2 To7W) AN A 03 1 1 971 I Sfewts 4vy RETE a2 F03 MR #1FR Qe (1Y |
(%) FEEIT &F S @ BHwR Ty (@ IA A AF ©f Q29 I (&6 A |

() FIZCATCAIN, e 2wt Topif epfel =iy #if ¢sieerg et faca #if cerael e 77 |

(F) TFefiR i @I A So167 @14 0 | @@ Y =S I@ S FH |

(8) BB O FUCER M4y SR_IFS 59 [N wibea oiif Teom o6 | @1 > QA 51 (AT S Qi A1 oty 36 |

R | RS Sfewe (Self-adaptation) :

2/5% Tel%t 8 &f5® J1et (AT wraH (Protect yourself from extreme heat and extreme cold) :

() SRee il Sitma (T BIGHR AT, F0F 8 TIANE Fi5-GF ML TFERF LT O (@14 FI0© TH 27 |

(¥) e e s #iea Y1 f&fbw oz et e |

(o) I &FT TP T I ARG AT T (T AR &5S TS I M oS FCa S Q2 I |

(¥) fi5e1 32 Freme’ T Sivt 372y FACS AR Tl AR ATF 789 7 |

(o) fog fog 1 &ifd SN=T-REa (o T 1 | AT T H2AAT TFICE X Q420 FCE TG o (AF Feed %1 6 |

9 | IITRY (TS e (Sandstorm protection) :

() A (BITA IC IC 2/ (TN (AT |

() T57 3eifew 9= @ 7 qEfwES A |

(1) TF IR AT FABFR NCS! IF FACS A |

8 | =g &t (At wreE (Self-defense from enemy animals) :

(F) *i@F efifet (AF TR T Nl o1 S & | @SR TS ffib, Siepe et Wiedifes e =1 |

() CICA (I T (7 (AT TLIFD 19 (I T |

(o) 2 Gre, 2o FIeited e “I16 63 A0S |

¢ 1 %f$ (Speed) :

(F) RPN Af IR wworril |

(%) THAIRET AR 5 TieHla ATTT *1% 2[76 BINGIR SR AF Gl 0@ JMfeTa T FoRewy beiical I |

() T QI AR ©el @I, T T TS ZBTS (I $8 27 1 |




S e saasee & all A1I-33.¢.5 : QITSR/TN, TFehia AT

(LESSON-12.5.1 : BIOME, DESERT BIOME)

GreR/ATEE (Biome) : #R3Te @ Sew i @ffd @I S I G AT T IR O S
2ORTHA ToiF fed F0a | I QIR AL GEE, QIEE MR T A4 @& Afeaea [few piwe e i
AW T AT sl SAfbITS 2@ | awe w=siEe T @ Sfew a1 it @ Biee T Soigw 2 (12 Sfen
Tl elifdt GIAES TN | TEFHEONE 739 RAT@y e T 2 T SiF I 0 | GFh 72 STEIRE 2o
Tfegvet ¢ eifigeEr THEE Afe 2R @RS TEMER @ @ E AW I W | @S @I [ SR
S@$E biota @ biotic community s «& community-teTE TNge 1S 2 I |
N TS T FHEHD (community) [ s | erers Fheqba e Sfen ¢ et A v | afs
T et 2l 8 Rpfs Feq wea Iirs, Sromal, e, Mba 397 8 199, AR A (@=- Fe-75%,
ANR-TEOE, g9, Teen ogfe) orie o7 | eyiFs, Shm, TeRry 8 A4 Sfesy ¢ aift Aoy «& = h
TN A& IR ACE | O A MGG LI R @ i Qe ARass 90 (ol gepfes w6 |
TR eFEeen (Kinds of biome) : 9kt [fen «@ema IR 4lEfs Tz | A8 IWNE FoTo dA4H qib
©[el Ol 1 T, IL- > | Bo& e (terrestrial biome) @ 2 | wE& AW (aquatic biome) |
S | F&e T (Terrestrial biome) @ @R TN Forol SRFS ©MACE Foa N 67 | STy, Sfess «_e
SR fers gee g [fen g 2w A4, T-
(®) weefim qcE (Desert biome) : JRIF B-9F AR GF-~EIG I T KPS A Twefid I |
TP R0R T O PUG LT SIFE@ A 0° FTEPTART 7R Tt 8¢° CEPEPT 7€ 2® AAfts; RS 1y e
A @-d0 3 (52 16-3¢ F1.R.); I G I=NSAE T @M | GATFR GReere Rl sfewifers ¢ e
SRIES | FH5 @ TFA TR Y2 JTR (I N T TFPMGE TIFS | TR &F NS SAFIFe T, 58
T FIfeHAITorRe OF TP ST Aoe R ACHICE PARATS T | AT IG TP NS AR | G=Iel
SRR, A, GERR N, SRTeR SRR SR WEShl, Ted 8 nind SRS S Ten Sraeey |
= sfdeE (Environment) : &< TR, Gy wF Igeee, Jif ¢ =g fam «3e e e [cs i@ %
¢ {7 SiemiaE Sgel (severity) % Swpia AR SFSER Swres | Bl o Te www, @ B A
AR eRIRS @I TEE (@2 | Mhes (o) 47 sl 47 a5 31 ez | e 4f? aEe «iffw 17 T |
= Tfew (Plant) : wwehia SfgnerE MyRers RiFgeny [y, SO @191 «@e PIET | 78 #e ¢ qfmm Feme
IR TR KA, SFW, FFORT 8 (TR MR TFPM SR (18T | @ T g Fle 8 Ars! 4% [Fohae 3
FTOFF | GITH IAGI ¢ IQITGN! Sfegw 0 | TGN e GRS I3 NS AR ILITGN! SONETATS
AN BT (A Y] TCACR G912 O Jfans 4T W |
= gt (Animal) : igReTe (== T = @, T AR, e Gt W W @it (7l TR I oF, Tew e
HFHT G A Sferaifers | g @, Twehin NS aift J@esied Ty O @ urine-«d AfRAcs wAgTen
uric acid sy FH | STorERFS Tl ATes @kd SRR (1T T ANGTR T TS I ICH R AL
QIR TR 30 IR @O | TFpiics if 7eyt 33 gere [ifba «qe e | @9- I T €6, vHl, suie
WG, e TE, (B a4 | iR T TR, @, B, g, niesie Sy | axiel [, e,
g, T¢I Fopifa (a3 |




3-9bv-28898C & all mﬁ'bi‘Q‘i : ?':I(?ﬁ © w G ©ieqF AR, 7 € reaweet

(LESSON-12.5.2 : GRASSLAND & TUNDRA BIOME)

(%) pefefim 3 (Grassland Biome) : =R3% @ S @4is I e 5@ I @&l 91 % S0 91 (S5 A

fca pefefim A s | Tea oy AifeRitere ¢ TR waE gl Rge | 321 Tex SitkwE goae, v

ACARER SO, SACGRR AGTE AR Teqiedl, TTHR I TQAMRIR Teq, 57 ¢ uiwd S0a =g

RN pief Rge | @ @I Reed siem@t ¢ guofq =it fofere g Immms Jramsar Ao

(tropical savanna ) @32 \ireai« gl (temperate grassland) 75 76 sz oe S |

FfoATee TorEE IF ¢ v IMGe e poefet @R (prairies) Tt Afb® | W@ TF TR ¢ TAFET

o g AT [RfFe @ ¢ 3% 7l [eefos pelefieta e (Savanna) Fies #fifbs |

= sffe@® (Environment) @ @aa 2¢-a¢ @A 3B =1 | 19T T @ @2 (oW e Tweiie 1R | Wi
RGPS, Mty @ AITe Sivw@l T3 @R gFI-3fa 706 | FCS SiF@l 3¢° G1. 9 0N A SF A 0° (1. &
TR T | @ N AT 1T IBATS S0-00 3 |

» Tfem (Plant) : 991 @ S26ce@ 24 Sfew | 9T el 7F ] ATTOIF AMCE ©I3 AT 3 2 | I@ T 92-3¢
GLE. T | G SRISE SR | TR, o RO SO | TF ¢ ol el SefEe | @ S RS srRee
A |

= efift (Animal) : Rfen e peehits aiffgem W gfs, i, IEW, @@, T, @G Topfm ey |
R SRR PIeR, MM ¢ HolRM T T AT | TN 8 *H JOMR THFMA Wres | Srae) @, NG
pelefits SRR (Mmarsupial) 55E 7iReeTse =3 |

(o) &t A (Tundra Biome) : REF@e (AtF TR THI6! BT S_ES IHAT (I S @il e =17 |

AR o TF 7 g @l AN Ted WRSE T, MEERAN 8 TTRIC[ TSR ANm Al TS AR G

I |

= R (Environment) : @2 SR SIF@l 39 WF | 59 A @ Ie] TRRIETR FIA0E IREE AY TN I90E
BIF! 2AEF | QT -9 TP I (NI A1, S TG SIATG! 5° ETEPTART @2 X3 Tored g 79 N (= (26
TEITERE B = | G2 FEZR AT QO AOHIA AR &7 9H N IAE WF© ACF G i@l 7 TR
0 | 7 SlomaR @3 SR ddE afeqsms | NS TIRETSd R e do 3R | IFTSE ST Al
SCAHFS F |

» Bfew (Plant) : @ Seee Sfema SRaaE 472 A | T SEe @[ TEe 26T @1t Sk STers W |
9 (reindeer moss) FitsE =gt (Cladomia sp.) &g =3t aeife, #fkG=s (Polytrichum) s, &g
TR IEe eEfe, P 8 RRACUT (2B &= v@l ICACT @4 Siew |

= &t (Animal) : @RI efiw T 43 I | @M TSR T TbR, AP S WA AR A Y3 T | G A4S
T e THAN G qraSica R AR AR A<l 771 SHATR @fifizeem Sy 750 2R (reindeer), ST
e (aretic hare), s E@ (aretic fox), &% o= (polar bear), @&te Topm &A@ | @fe
(lemmings) FTa TR STEAF @ Ted SR @dt T 1 Muskox sheat a1 fawenre 8 Ter Siwkan |
eIt Jfa sTea (growth period) v&t weeat Fesa et Siwew (AE (@gl, ARG =eE, 2R ¢ @ (elk)
el 8 @ ATTA (FITS $To T |




AB-33,0.5 : ITSR AN

(LESSON-12.6.1 : FOREST BIOME)

S-qpw-38898pc & all

(9) 3ef A (Forest Biome) : $-9183 @& ORI Tl INSiTe SIS | Fo6d SHtva q3-goried a2 Trs
QT 0% IR TN SR ITH I | b IR eI REAA G TS See A4y R Fea =i I+
IR S 1o Seew, rils [ifon e Bfew ¢ aft | RS\ e T @@l g B e S | RS
fafon S «wafs @2 (el fon for @RfIeR ITefl o7l TR | e A [ifew el

fou : IR T

> | @8 3B-w=ey (Tropical rain forest) : @2 TreR <74 R TRNETAR Ty FIEF 7GR TR @A

GReAbaE TR N @ER 3R wmey R S e ke G S | amae T e hasfie swe

e wfeke T 27 | 7] niEwe ARSI SNes S{iRsE W bazfie wwey ererel (Selva) i kb |

= sffczd (Environment) : 3 Sw@eer AT IS 1@ Sioe@l 2e-29° fBdt GEhrm, 3T 3B vo-svo B
@R ISR SAAFS STl 5¢% | AR, @3 TRELEAETS [RE @ 49 @2 @R {ahy Swea g
IfBre KT (200 3R) | g TRy fs FRe 26 wamed SEfER wwibe (fttg | @3 SRegewE AaReS
ee Biite w1fES | 8 RS ARITed ¥ B Bres wooo F6 Twe! NG Ifa e e (idl fiatz | 3
SRR WHTs #A1fF wfie AR 7T qRe wHeR WS FHE AT O TR FTSEITs ¢ oY |

» Bfgw (Plant) : 92 SReTeTETS 3% Aifor At 47 @M e Bfewn 7wy 43 e | sRelieaea & iy affs
TR M5 wools 7 ewife FRaNDe 27 | SReeTe 98 TARME | IF ewfarE Muamers foafs Terg e s
TR T (AT (LT W0 T8 I0TA BT I Afere AR | I BCIF IR THol 00 Fo T TR FICE &4
IH-BIIRIEA (tree canopy) B=1ta Two | S &R 3% ¢o-Soo Tb TS Tp TW | TR I B(RA FI5 ¢ €2 ©IF
5 JeR @ BT ACE | TF HICAIR &pF #Afeet s (epiphytes) $few s | STa<sfew AR 04 ITe-
RN ¢ T welw Sfgw (Bromeliads and Orchids) SR =@ifem »Redl  (@@W- 14, 97 @ i)
SAFFS A TR QRN =T S |~ 2SS JFA =(141-e14 AF&I<1 ¢ S¢-7=F&I<! (parasites
and hemi-parasites) few apa @21 217 |

» gift (Animal) : 92 syt vy Tfenges Tym w9, IR difpee (Fauna) swefe 7 | &g sty
4, 393, R, Topa &if, *1<F, @1, PusIe! ¢ BILAFRTZ T4 &F- A% Ty |

3 | #AfGaidt qeiee (Deciduous forest) : @2 SRUTR I ASITOQTER *RSHICE “ATS! ITI TSR A ASHCE A

ArSl 2ATF T IR MSFIER (¥ITF T 21! 7T | O3 Qete ATt 39w ARbe | @3 ooy Tex corerey’

FRERNT SR e TGS R @ AGTID 3% erefs 7= e | 3T, Tew ¢ wiwd Sk, @,

SERTAI, OIS @ JICAC G SEely FEeihe &3 |

» sffegd (Environment) : =i stere 52 3w | IieATSt <5 TS A4 (o | RS TG JBATS wo-vo I
(a¢-3¢0 F1.R.) | (7 TECE THARS TG SILF GV AT I 1A @A TIKATS TG I SITF Y AT I
JCE | JIGTACR R W AT Tz |

= &fgw (Plant) : @ 3= 5, 9, ioF, RS, *I9, H@ Qe oiie o | I T2 26 I J0FA F5 @ @ 7ol
IO Tfen S0 | G 0 AT 8 FITHT (BRI T B T [ |

= &t (Animal) : Rfba @ ot @R I @A T PR At g TR/, ESkEE, erE, IR,
Jeeren ¢ Rfew ewifer e eifd Sy |




AB-32.6.2 : WIS I I (MANGROVE BIOME)

3-9bu-38898pc & all BT AT, FEIT S Feqwwet

ST TN (AQUANTIC BIOME), %1 A7 AT (FRESHWATER BIOME)

et IeigeE AeEs (Mangrove Biome) : @RI TOER T SRS SIH@PT(R WS 91 [ux eqgad | @i

AR T (0 16-99 |¢ TJ STHIee) @ SIas @ TR Bfges (74l T | TAFeS! EAFPTR (SAR-OGH Azl ¢

FIATG | O SRS YF Y& 7% | TS (SR T G 21 ey 01 N0 = | L0 e @ P8 Tuizad |

AR @ @R SN TR A7 AR, viEd @ 7 GRRIT @R T ACRRRR SR ShES | o1 S AfoN

T, M4 ACARD! @ A5 SSIT WAL ToFa waere 5 oy @4 A7 |

= sfaee (Environment) : FRIGT (SRR-S61 @ #FRATe &) @ ool o=@ [Reay Koo sfecaem #fiefs 23 |
SfStareHetEE WA (pneumatophore), SRS SEwameE (viviparous germination) 8 @ (stilt root) 39
Wy | AreiRs (SRE-ebR FEe R qb fre, e ¢ 9ike qamge | ATRE IBAATS Svo-200 ELAL | AR
foq HIMATS S=el) TEAgeTS SRey A AGE T TAFAT 19 '@ WSS &I S |

» Bfgw (Plant) : Staecaien et soag swal, o[, onfRE, s, @b, @ewl, (hew, A2, Rew, (et &4 | «qrrel
@1, RirErFETe, 5i3aa T, [{fon e snRere! Sy |

= &iff (Animal) : @1 Stgrecaisy @iz qeae @@ e, herre, Iw9, bal =R, I3 o7, TEe | | ARGER
M oo, F9e9, 35, B @ Ties @4 | q=IGls IR G, Fwil, [Roem, @ere! o fomrepTy [Jfen wwm Jioores |

AL LY A o
WY 0 o 18

o
a
»

o : IS I TN

e A (Aquatic Biome) : AR{m s ARER A G E SEre A0 Wi <Rk | Aifire wdige SR

O G Tofes 03 Teter TN QYITo 7w | - TN AN ICAN @ TS A1 e |

=17 #if"q I (Freshwater Biome) : @R 1 Te *roal «F Ssd 3 sReTee! AE Sits T A 307 | g iifoa

2T P QEifs T AfFCe I F@ SRl 7RG AT I FA00 2103 71 | @ GF0Ta IR AR Gda &) wwgfel g

AT S | G2 AR AT @ S G T AR A1 Bt «@e Sfewwa I o 932 @vga)d | @ <R IS SRS

Tl Ro® 41 T | @FF- 3 | FF 8 T, 2 | GRS 8 0 | Tat | T quag 1<fe SIersa w41 2el-

51939 8 g7 (Ponds & Lakes) : «iq S w0 9B (A0 FEe Tae IR *~S 2re A | ARA e 439

Zn [ige | fog =30 defeles, Ta sae I 3@l 21, e g Biftg =ro e T=a 1+ | 539 ¢ g @RY FAF T e

A G2 I SEA - A1, Ao ToFIT AR AL AF 7 ETHRC G 2eifs ey w3 AT |

3| wEef (Wetland) : serS, stewrits, fZ@ «iiffa semme MRS weam Ree sieiifs @ 27| @@9- 7hed, 19y,

7@, Re Tori | JiEAme SPiedy SRS JCA0R O W qb SElg WeEIfeFed wwgsd, (- B 6T 8 JHIICH

TSR | TETShire GIRLADE@E T TR @ 0T G wrge @ |

= sfde (Environment) : et R a0 SZR, G Q1 R@eNRR SR | qmE @IEeEiTe @ A oIk @ e
I Gl |

» Tfegw (Plant) : Ree Tesfits cooo @q @ oS Bfew wow I G @3 AT 368 | AT ST Srgmeatey
Tfenate =Tl sAifee, ST, =141, =@, o7, FHRA 2efs |

= &iff (Animal) : P12y eifer e, 0], Toba &, TR 77 P G @ Selgiice 9P FE [ GReabarer
e PR |

o | Tt (River) : 7=s SRR Ta S 2@l e[ A | T ke R e | 997 Afics offs 4w, <@ ¢ offe =

G | A, oo TR @R 77 (TS TR T 7S A | Tl @ (A B T ©itE TR O 0 | $eAfE Arten o

B At See) SR o ffeTe 2@ TS eREwE IR (Ol | QIR Tl TR Tiied fifers =27 | @ Fiew Tt Ao fifere

= @1 DT IRl 0 |

= Affeg™ (Environment) : 93K ST &pF (G A ATF | G SR @ @M, i@l I, A = @7 ApF
ST A | TR @ e $RTs 59U | (1wt AT &pa «Af AF @G 27 |

= Sfew (Plant) : 797 #AifAts apa o[, e s, [{ifeq «aqa ope were Sfem e At |

» gt (Animal) : el diffms o [fen e T @4 | SRR T WS S Ao Ny P, qea, Fifes
oefs Srareaiay |




AB-33,9 : AYHS AT 1 79T 1= T

3-9bw-38898C & all BT AT, FEIT S Feqwwet

(LESSON-12.7 : MARINE BIOME)

s A (Marine Biome) : 3Tio&, SRPT9 @ (iRl fieet RS 53 @ Qo ©ist W Fa SR @ A
T | B2 SRR TR T 8 AT I | b G o8 wFgsyel I, T G RIS T @b+ sifriet
ST Cofl T R AT @ il FIT TR SHIT =S T | G ML TEd sAoned! 5y g wwere [
RO, qARe SR R | Teea A I~Arge 203 J0 AT AT @F @R | @ &0 I 7K
LR S0 J19F GIReAdars! Kmys |

OF WECF (9 G RN R Hixe w41 vt 1 | [Kifon T2pawER ofe ¢ IRES SAMATR qrel ey
JECR @ R TCLF SRR AN A= Hfge T2 I 1 2 B 9o $5ad A Afes IR FowE (e bize
(F) @ 328, b AR 4009 & 0% & TFS A AR |

(¥) TG TS R G e TOOR QI AN TR | W IR & AL GEIFIce Qi HKF T0g 2T |

(+) @ =Rkfeed (continuous), e A9HE @ AYE | i@, FReree! (salinity) a2 e s Giww
& HeIbeeR A4 afeqwa (barriers) |

(F) M@ 7 @oT AF; GF 8 R Feed IF Slas oo e JRIF S SRS goTa T @
{RCTR (7S (ofd 77 |

(%) Tcw fifoq «@0Ta B¢ R (SIRR-Si5] 977! [Rfere A, bW ¢ A BItTd 2ol et R & |

(%) @ FIS; I T FReel 9.¢% |

(R) MR (5, &, (GRR-SI5!, Siew@l Tosim Afes GReeres oiiie I |

ANfes IS o ©ie ow w4 @) q- 51 AR (Ocean), 21 e &b (Coral reel) ¢ o Gzl
(Estuary) |

> 1 A1 (Ocean) : =S TROE I8 8 W&ivasm I 2l @ | « b R&FT &’ 0% RS WS FE SME |
Y T @ON ACE | (T 8 RYIW TG SIo@R S0y @R 7K SFA SRS oI T @ R0 @ICSR
38 = | A TS @iy e e Gz pH-b | Jraeldis ST spete #iifE SieEl :9° G S| (T
T ©0° CTEAPTI |

3 | @19 eftbia (Coral reel) : @b =3 e AN | @ Z0l- AW ST 2R TSl 7N 78 QAL G
@R @l (77 (ATF [T *@ FAIAIRTER NS Se Koo A (@R 0 | =S 1 R (ed SR
I *1® SFAT (AT B T AR (7R ARG (7 R, TIPS 50 HEPRIN-FR G 77 | @ 127
AR et Y32 FUFloq, AT MR GRR TN | bl GFFSIR I GHAH I IR 4T PR IR
T (MR (AP T pRIAAEE TAMIT Aca A {oel ey TEeersix ol weel @A e 2 &1 g
A

© | GTEAt (Estuary) : 74t 8 T md Feages (IRl 61 | (Al 2R R SF AREEe ANy @il AifE
TR IR @A GF I GHIE TR A G e ' @@ AR Y AR T[S @I J0ACR | Tl 8
A ARCICR SR =07 (IRAT | @11 @ Fgeiifa fejed (el sRT Rew @ e eigfos e
R “AReIfTS | AR AT AT (A ado RCANGR) 2/, (a1, T, FAF apfs Iv v T [y
CIRAl I IR AR ffeTe 2R | S N>R AT e (ed! [Te 2@ =g | Sfedl At S e
CIRAR | FRATES! 8 SHANGAS TNl (AF Y& (TS QAT GRPA Tl ASACHH SAOCANErs | FECI2AE
CIZAR QT 1fiE SeAms |




A13-33.b.) : SfTSHIET wee

(LESSON-12.8.1 : ZOOGEOGRAPHICAL REGION)

RS TeE @8 grer [fen weae [fon o Tfen ¢ aift Rge | @8 weeietsiia st AT @ gy R |

&g (flora and fauna) @2 by &= (distribution) e Re@e (dispersal) T7g aFfes =R ¢

fSTarR ©77 o7« | ©12 w=acT Royal Bengal Tiger 5@ 34, 58 S Seee ©f “ihedt I =11 | TGy

FIIHIF AREETO) (A8 O (FNS S (MBS (7] AW 1 | Ao Wofewnices wreor #1f4 [5e2 RIS 7 et

AT T T | AR TCRERT Tel 4R Sk e 2 [ige oot [« oRew =fs awifs (Elephas

maximus) w57« @3k STfEeE ewifs (Laxodanta africana) =R wfece Jsem |

- AR Qo *SI| TETO 4R wo *EIH FeTOI | FESIAA AR Wl (AT Sworw TR (oAt fawerae

@R | AR 92 R T ¢ Feere [ifen aR SRl ¢ GOl efift AAsiTEE 2t IR | GeTER ewifed
Tl 3R FCHRE KT | AfAgralite (ewe! efetnd Tol @ ey (redl =1 R ey Seew el 3dam it 3

aefed #fRATS #IfFAR 1 (Mtaa Tom @ ey ST S TREREg. |

At ewfen [Efe T @ Fa o8 7| IR o6 = ~fowa efem | SR b =W e G A

fFefem el v @ Reabe U TAge w0 @ 1 | sjRAce dfage ewE Rglen € @3 ©f fFer st

ACR O IR A T4 ifigone 5677 Qg Sy | @RI N W ¢ e Towg wive | el aifesreiea

aifigrer RBR 3 sAfitaReem, RIS ¢ ggid T77 vy Medl 27 |

Darwin-«3 Origin of species by means of natural selection &% @%t== =3 P.L. Sclater sveq A 52

AR TeIm P T@e RAE o6 AFIgE wwwe (Avifaunal region) Ree @A ARRSCA Ffocd

enfergtaeiv Sclater awe Siwe [ome g 2fiTes Sw | o1 se-av e AR, Wallace @ftie 3feem «ifics

SR WYE RIS U8 @Ay (W 9 | Wallace—«= werste Sclater azd st @R ©fF @/ffers

sfifere Faw | IeAA Sclater—a7 ~fifes fmEie aifireife e TSRS ¢ epfe :

> | “ifFren= 5% s (Palaearctic region)

3 | Rer= s s (Nearctic region)

© | FeGfrie wi#et (Neotropical region)

8 | 3Rl w=we (Ethopian region)

¢ | sfacie w=e (Oriental region)

b | ST e (Australian region) |

e RS efasienfer S 91, TA-SETR TN, TWSE GEIFOTICRA AN GhR AL A4 fifas I (e 7@ |

3-q9pv-388v8pc & all

e "L_-.,“__
\l’*é* |_ g

-*A;\;*— .




S-qpw-38898pc & all

AD-32.b-.% : TSN weeET @ TSP

(LESSON-12.8.2 : ZOOGEOGRAPHICAL REGION)

i3 AR, REIT 6 775t

N RIRIEE A To1-T4T 6 TG A AN &4 @i eifiors T
> | *FFENF B SixeE 3 IR TLELCE 86 TA-NA [ow T4l TR ¢ 2R, oFF, ovE, Il

(Palaearctic region)

(F) BTRME- N4y @ Ted TSI |

(<) CRECT- AfFd TSI @ ST Teaiee |
(o) ARRRAA- Teq TCERM |

(9) Wiz~ Twa Bi @ WAl |

ToeAf,  (oIfEE,  elntes
1, (A1, FrST Tl |

3 | Rz s wee
(Nearctic region)

3 TS FRERe 8 $o-wgeas [ow w41 2@ -
(F) FfElEg- Tea SR AfoTe |

(@) MEmE sRewmfd- S APTeTE e wiwe
TN T |

(o) SHIfFIR- Sea SRR i |

(}) FEICTE- Ted ARSI TeAle |

N, (TR, 12,
AR, *Fw,  BIF,
FfiEE, dfete, g,
FGREA, (o, Tonf7 |

© | FeGPRmIe S
(Neotropical region)

« SEhE 86 TA-weeE fow w1 TR -

(F) Pfmm- Tea-sftaim wfawen el «Ne
& |

(¥) FfecmE- g ScaEeR A, SEE awE
T ST i SEel @ AN |

() IFRARTIN- RSwfREs ¥ae Tage FEe |

(%) wfShRm- G, ziEfe, wimEs), wifted apfe
A7E W @3 oS ¢ s Sol-wge e |

oEgF, TWA, FFd, e,
e, ghm, e,
ey, FoRE, AL
gl |

8 | SRISHTT T2
(Ethopian region)

Q gEh e 86 To-umwe Row a1 zwaes

(F) = - wiFe SRR Te-57 SN |

(¥) +Fow SfFl- wicEht TR wEEd T TR AN
APETI |

(o) wfwa o @@ To-weeR Ted-Afer e
T, Ter (e ¢ Tea-o7 Feiel Soress |

(9) TETNfER- e @ AR Aeiwe |

afen, Fene, ETE, 2,
FFIoRe, T 2osiM |

¢ | SR S
(Oriental region)

«Q SEHCE 8 Tol-Swwe Riow a1 zaes

(F) OOR To-S2E- HAfFBE, SIS, I 8 TP
@A |

() ATzl Tol-S2eE- niF TSR ARG ZrS AR
AeTs! B |

(1) TCAD ToA-weET- whHA B, I, ABES, TR
8 SN @919 |

(9) TeTx ©ol-E- NETx B!, NETcafez, sqNal, el @
forfersiia |

TSR, @A, GAIEGH,
R, ©gs, P, o[,
Wa W9 W? Wa
JACTRA, I, w3,
e, Jeorst Tepii |

b | BRI S
(Australian region)

«Q TEh e 86 To-wewe Row a1 zwaes

(F) TCB-TERE - TERETE TEE QZ©
AR ¢ Arf<Sf Fsiren few afe |

() TCGERN SA-T@T- SEBEE @ ST e Afe |
(o) AR To-weeE- e RETeEAR e ¢ @iy
Bst fFeg e |

(@) FefeEme Sa-uewE- Feftrne ¢ «mIs avge Fw
e |

FIIE,  (PICAA,  @NTIG,
AMH2AT, STARTH, FIFSAI,
o, @, s, 563,
eieRr_Tte, MRAG Zenf |




3-9pe-38898pc & all ’nﬁ-)i.b : ”Cl BT S GieT AR, RI7 S et

(LESSON-12.9 : ORIENTAL REGION)

Srifee @Rt (Geographical Boundaries) : o, ©is, #ifFsiE, Ao, I, A3, TEN Ao, e, FEsg e
TR @R @, Tl 8 HRNZT 13 TR TWEE | @ TR TG AR RHETw ¢ Sitwa Fihg AT @12 Ao wee,
A2t SRR SN2, SR A5 2RISR S SRiES | Sy @, S wiwdd, o7 e AN fre o wRMMeE @ e WRATeE a|t
RES | @ e -2 G ¢ ey fe e |

BA-=ee (Sub-region) @ « Skl 8 Boi-Sieere fiow w4t Trawe

(F) SRS Tol-Size- I, T, OS¢ FHIRH TS |

() AeTH Tol-wgeET- Wi SIS AN ZrS NeAAR ¢ AT QA |

(o) ZTWIBI ToA-SrzeE- e Bi, 11, AZATS, FACA S AN A G |

(9) TR GA-ET - SeT™ TR, TeTCaE, Al TSt 8 fesAE |

TRty (Climate) : @ Sl FRGE AR TS T IS 41 T | GFFIH KRN @Abars! TN | & SIA(AH TR R
TG T T T @ WY Sl JrENSAT | AR T2 @ O @ IBATS @ TERIGA @ T | @ SiEeR TR et O,
I oW @ ST SR RA® 0 | @ e W AR I TSI KA (7 ¢ 1w @ 2T 7 T @ q1fE e e T AT | 9
AR V- S 2 T JART SNl wo° ETARTANT | TERITH SleAN@l THAN! FCH | QAT *RR 8 ASHE SIAN@ 30-53°
CTAPTEAR @& 4 AF | GHFFR G Sl ¢° CRPRP 3R I[E IS seo GLA. | Aod@ vF o@ qTFE W | ARFS) GEwH
TRRST TS |

Sfewg= (Flora) : SRS W6 8 $ACRR FoTer I (el T | T2~

> | grmredrs G w@ey (Tropical Monsoon Forests) @ Seerd Sfgves 56l #reiif2 ¢ avre | s, fierfe ¢ smeiw
TNt e PR I (AR AW | T 1S [T o1 TG SRl FBFIA Sewetet ZA- TAAR, FoE, TN, I6 To7 |

3| “AmREt Il (Deciduous forest) : S, MRAAR @72 WO S [P TGS AACR @ (AR INSW | *I[e, o1, Fe,
Bisiife Serifn @ SeeE @ldiE Sfew |

© | g (Grassland) : S, IRANR @ FHADE 26 AW AR @ P @l I | G @6 @6 qER qE @AIRIG ¢ JF
A TR |

8 | syieate e (Mangrove forest) : 5RS™ IZ6T TALATS I WA @ A SRES | @ SR A4 SYwwa Moy W, (e,
JMEH, (FGT, A, (NS Fo7ifr ST |

etz (Fauna) :

wUA (Mammals) @ @ e ST=ifitns e J@E @@ S1eefim (Panthera tigris), be@ma (Banis javanica), =fs (Elephas
maximus), S== (Selemaretos thibetanus) edirgGie (Pongo pygmeus), I@@ (Macaca mulata), ba=fd (Axis axis) et
(Aliuropoda melanoleuca), ¥g& (Hylobates hoolock), s*=i=ret === (Trachypitheus phayrei), 3e% (Bos gaurus), FISRgret
(Funambulus palmarum) &gfs |

@7t (Reptiles) : @i Ffew (Nilssonia nigricans), Fta e (Pangshura sylhetensis), =f@ (Gavialis gangeticus),
et sfm (Crocodylus palustris), 7€ #1331 (Batagur baska), Tesif Srgrawy |

®esa (Amphibian) : FRIe (Duttaphrynus melanostictus), eieRste (Haplobatrachus tigerinus), ¢ite=ste (Rhacophorus
fergusonil), seiea (Tylotoriton verocossa), ien &t Rt arre (Zakerana asmati) Tenf Srgvacaie |

sffzp=1 (Birds) : foan (Psittacula eupatria), ¥ge= (Columba livia), cvs s=gat (Cacatua alba), fes, i (Phaenicopheus
sp.), ™A (Pavo cristapus), g 3¢, Iwwa== (Gallus gallus), I3, *Nfers, =@, @sa (Copsychus saularis), =i=rét 93
(Columba puncicea), =1t iR, Tea (Amaurornis phoenicurus) gesi szl 23 |

& st W (Freshwater fish) : 9@ %2 (Labeo fisheri), ®=t a2 (Macrognathus oral), @ (Nandus nandus), =<m
(Ompok pabda), #it+ifs %2 (Badis badis), i1 (Channa barca), =1 (Gudusia chapra), s« (Chitala chitala) ge7if |

| ey S g .
- q(_zL //_ N\ 7 /j/




AS-32.50 : IR IFILRA
(LESSON—12.10 : FOREST OF BANGLADESH)

S-qpw-38898pc & all

JiEreeE Iiee (Forest of Bangladesh) @ @it (reeim Sfees, Ko 03 saeeli@ [eqel @ gwaifem (3, o128
MR B-2Ffe ¢ TERRE Toi fow Fea | sy B wearnd (e o p-agfe ¢ yiesm o1y Sferem gam
AL & W | AT ST FqeR (A (@I G FHES ote w1 @I e Sfenge ¢ Teres
s1gors ¢aff8; (structural characteristics) ™z G2 (oo ARG |l @eie | @FRR G SRy
JETACR Sfered To g-oFfe, Wb ¢ IBTen oRew LB AoR KR @ |~ FANps Sma G2 e
STl *PATE ol fRgel 41 @ Al wred Ty AT | Bfew SUiERvcnd IRe] SIS Sreice e RS e
e foet et foea Fwl-Hagfie w=ey ¢ e wrein pefeh | Tras [y Fraes e sy 7o sArgfem s
e TSN MR eFfos Tfees @ Teneat Ieeter “RAfes | Sy TGS AEMACHR -1, A-ReT 8 Sy
TR AR 7 (A8 AR T Sfges Rmyie |

JIFCC S| [Kfon e [Kge =eee @Bl THan (1, Geu BI6l-GIFIZe-TAAPIR SEel) IGOr® (ATeIa eIy
el (IA- T, WIS, s, sRaN--1e) e, SEAN-FHAMGR SR 8 JWae) (T AR A |
FIAT TR “NLF) (4T JRAATed oew) ¢ FfHB Sges, Ko 0= S vf@Ts @SR (- 195,
e, Ty 295i) $97 fofe w0 Emmits FnrRe foal Sfews 1 Sfen oifis st Row w41 7w

> | fowoge @ wi-foasge 7=iee (Evergreen and semi-evergreen forest),

3 | #[@3E T SAeCEdt q=iee (Deciduous forest) «&z

© | pIeETS 91 S Iwizes (Mangrove or Tidal forest) |

89° 91° 93°

AT T AT 7 A AR S S ST
fo@ : quevee IR (Forest of Bangladesh)




Ao-32.5) : Reeen GiRe =R

S-qpw-38898pc & all

(LESSON-12.11 : INTRODUCTION TO ENDANGERED SPECIES)

Reeary @iws #fifbfe (Introduction to Endangered Species) : @R (Oleafie SRE, $-oFf6 @G3R
ey ffen witer Sferma & STore 7R Sl 1eA (78 @ (ifre Irare Sfev abt@ad «F A SR | @i NS
e Trer #fa Sfew &k T4 78 W w03 [fen @ e i o2 (I b I @ R @ e aerfen
AR R *SIeH A TR | AFforre IR R AW TEesd @ AT Jal7l | AT SoiedIa Biesl I
TITS AFHS 20 AR | ARTCIHTS P A TROTSH R Tl TSNS 21 TS BfYgH2 oG e @ N TS
Ll TR T AT A Sfem @ Refed ARt qo tzre | SINie OREs SeTd F02 TS T Sien 1112l TR
@Al (MG |

Agfes AR AFHIFR (eI weEes S@eates Aweigw IUCN  (International Union for the
Conservation of Nature and Natural resources) Rted qEelfzs ¢ GRLAD@T RS S @A I @R
*FIE Tfew ¢ i eifist RED LIST =iwita e 3@z | IUCN Reew =i (threatened) ©few ¢ eiifd fofxe
FACO FEFD g% LT FCACR | 9T RC-

s 1 REe (Extinct) : PR awifs el 891 ewifon SRR TWmha o7 e Froe 26wl (1T St Ree ereifs e |
{1 3 +fffeaee ke (Extinct in the wild) : @R awifern G oR apfes 377 ~fRaee Ree 58 Jzeifrs, 34 v
feqt o enrgfes famt 2rs fifen B agfos SR 2@ (& =i oo 39 #fiaed [Ree ewifs Ko bigs i
B

© | 76w (Critically endangered) : PR ewifer @1 aiFfes AR zre 776 SREws [Ee 29a™ Ire! 53w
JfFA T SNCZ I T F1 TSI A1 QTS 90 27 | PR @&ifed bo% St do I=E W4 [eje 2@ A
JCT LI 0 R |

8 | R*mW (Endangered) : @R ewifon &7 sfsfivm 71 fog fws oRare wfefom 31 [Ree @ e Te7a @<t
AR SItrR Rom eeifs I =3 | PR Qwifeq ¢o% SNl So IR T4y [ee =0 AR I 71 T & |

¢ | =g (Vulnerable) : @ awifer &7 Sfelivm a1 [Rew 73 8 R ofiace [om 3t wfolem 31 [eae =@
IR TG 2 MR oM *IFaE eifs I 2 | PR qifeq 0% =St Yo IZET M [ =@ I I
4 <41 =T |

JiEtme [Regeem v (Extinct plant of Bangladesh) : 3R S sere €39 oFfs eq @ @41
G IRF @ epd JBATS TR @ MR AiFfod R oYy aFfon Tfem wom | @ (e I9-T9re, SR,
TS, Terell aRafe IR T SR Tentalbia TE | @ *RE I & oo WIS TR, ¢o wifed 3,
00 FEIfST FIF, ¢ ATIfeq TANG = &I wyoo LEIeT AFSIE Tfegwe *re Fa1 2R | 78 e Tfew erenfes
T S A (@ A0 G T T | R [ gerelal ¢ wErgire e &fbary Sfevaife sihew i | e awd
@ PR SIS e Q1 AEFOIE @ MR TEd KPR M e | Ses @ Meed 97 O, I8 8 IOFIER
i THAmAE TReneile 20e MeaR I AE | THILH TR bieel Sfeta 7w @l 3w ez | wieas [few
FEFATAG M0 Sfewtafbay sie gafes g | Red Data Book of Vascular Plants of Bangladesh (2001)
FBEF doe Aifed Efegwts Rivim aeife Rra sifFwee a1 T | Fe we Aemmenr [egean b Sfema v
Trgrd 41 Tl

@ FAE A e A Cemege | ©fen Twet SRR

S ARF Cycas pectinata FAE! & 53T, #Fe) BT
Y feoTsr Gnetum latifolium ARG ol @ | SO, A, FE
ol T Psilotum triquetrum Gzt ST i e, AR,
8| T b | Gloriosa superba RIEICEe) EiE BB, AIRSy ST
el @AM | Corypha taliera gt = IR

Y RIKE Aquillaria agallocha RIECHEH I AN -GS
a1 FICTICAL Andrographis paniculata RIECHiE % g K@

b G Rotala simpliciuscula IgedE | Tepa Tfgw | vigm

Sl sfE<l A ¢ Aldrovanda vesiculosa EIEICH] TS L, AR

S| | @M ¢IFM® i Rosa involucrata TG @ BB a 2ed




AS-33.3% : ISNACIT FEIH Reee SR 7efes Rt

(LESSON-12.12 : BRIEF DESCRIPTION OF SOME ENDANGERED PLANTS IN BANGLADESH)

i3 AR, REIT 6 775t

S-qpw-38898pc & all

= sifie (Tali Palm) : iR Ree ar Sfstmm st sifErsis smrew | sifsim Palmae ¢i@as <= o@
el Ofew | @3 tqeefiE W Corypha taliera Roxb 1 s st William Roxburgh @ Sfenfos e
QS Bfegn RO *Me FE | @ SfEW bo I77 2RG (@IC Fe1 (F 71 | WA QI N@ GFAG T (06, T
(2 GRAF G TR AW | G o o FGR T 8 Aret » fNER @ @@ « b AoES SR M AIGE T |
The International Union for Conservation of Natural Resources (IUCN) « Sfenfocs 2 sifficaeet [Rege
(extinct in the wild)' ReTR eifies @ | SiFGR b JIFen % T KRR FIwT 8-
TGS IPTSICH 2050 A A¥S AT el | 2050 AT @ T T (TG, T 403 TR AFfoFOI T I | &7
I\ (AF @A’ oo BRI I T W G CIetE! e ¢ Rfen efovitrr sy Read w41 =11 @7 Fog & Fre
[ILS AEF© R |

= gt 3R (Malacca Jhangi) : s it Droseraceae (iit@d <& gF s Jake, fufees wee,
A% WS few | «q awife @ Aldrovanda vesiculosa L. @Bt @R so-90 GIFGRGR =@ 28 « e &ffs
N bf5 T Aol TSI AL 2AE | G FSHgS Ten R ATONTE T BT I I | AT e
af5 “AreT T $5a8 I AR ABA TSR To© G [e (A0F | ATTSITE Ho [ (A G AR
! 2R | G R TS AT GNP S0 (A0S Wil i s1eaz Fa1 5189 23 | Red Data Book
of Vascular Plants of Bangladesh (2001)-%5t¢ «ts «&f wifs =i (critically endangered) see Sfen
RO o1 AR | IS @ SfGWTE HFHAR T (S AT Q20 I QW | Q@ 2SN (N S 2rers
T AT TN qH-FIG ARSTS HTHN IIZ! FACS A |

» e (Rotala) : @en Lythraceae cliage b Tobe, Tq&I<N, 71 e [f¥8 o< wrem Ai9Fs Sfen | «@a
Arel fo Fu 2 1¢-¢ 1o X 0.¢-2 1} WFERGR sk /2 2w Ate 1ug wwwifs w1 Rotala simpliciuscula
Koehne | IR [fen s @@ @ SRt aeifs Aedl a7 | % Sergll, 4Mescs «fb & Seas Ty
FCA(T57 ool ST R T | QT GACHCeR Rl RO 77 | G0 DB A (AT T ot «afo
IFS RARE | G2 W @R @File @ Sfens ez 7 1 | w18 Red Data Book of Vascular Plants
of Bangladesh (2001)-7®w @t <= =ifs &= (critically endangered) @& were Sfew Rewa o«
PECR | @ TEWHTE AT T (@I AMCFA Q20 T4 T | QT AN (917 39-F1F e q1-F1p Ton Jafers

T FACS I | G G (A B TLAMCR N4ICH YT PR AT T Q7 FCO TS |

el i - w 1 \ T
| : o4 I ¥
. .x - & #

S et QiR Qe T TGl @
oq : IR IO RS & Siegw

= Fm e (Khude barala) : 5 el IR & G $few | AR auefis 12 2@ 1 .
JER O @I (70 Gt ¢ “heat IR | @b Myristicaceae ¢itad & 3% e Bfew | @@ tIwifRS 1w
Knema bengalensis de Wilde | ¢t @& w45w Saitas 3%, IS Fo (A 7@ 009 T (@77 20O AE | @2
el AT Az FA T S5eq FE FAAMG (SER TARITRN INLE (ATF | ATTOTS Sodd AN FHAGIA
(ST = e IRRG SRFTR IR GG 2ATZR T NG AR | T G 74 8 B I 7L | QT (ICT &
Jewa A el I | Red Data Book of Vascular Plants of Bangladesh (2001)-58@ @& <=
g (vulnerable) Sfev Rema sifese wa1 Fwawe | TR g S™EE G SPEH @ G| B IH
R FACO F @R @ TF (AF IS TR FCA 51 FAA NG 7<) I 76100 70 9211 oy Fepia safore
B R« AL @ I gfad Towgiel oS 7 |

» @Fm (Kurud) : &R @& 2 Ser Sfew 3 53T, A= «h Feena 52 I &l A | R [Feiie
= Licuala peltata Roxb | coli@ Arecaceae | @b (=G wigfes oIz, T@ x-© fEE T 2 A | @1 #Arel ey
I Y O] (O TN T, A TEE QOWS (A TF | JIFNWC 130 TN @[ ©iced {79, *de,
o, SN 8 FIERE Ao Siem Y | ST I a6 we w0 [0 | @ Sfema 39-FF 8 «m-Fp
ToY I AT Y T |




3-960-38898pC & all 9"%'5% 9.5 : JIFATMTIE ﬁ-qm erlﬁ GiTT A, e € Teawet

(LESSON-12.13.1 : EXTINCT ANIMALS OF BANGLADESH)

e Reearm aift (Extinct Animals of Bangladesh) : efifetafocay dieiiom srere s | IUCN Red
List Bangladesh, 2015 Spiace it (ens! i &l dob eeifer ST, evy (e ¢ fkad) awifen
1R, Sva erEfer T, 85 ATIfon Toba, 2o Awifen for=ifia e AT YRG! QAT SR TG 98) awifeq
R GEATS woe ISR | TS Yoo IR FFTC SR 0 Gifen GREwel eifd JieTT zre [ee =R | Sl
S eerfon T, #A1f, TH0Ye, Tobe @ Wr WFAY TER AR | [ ARy @ IR [Ree e w1k
CRVRIR SISl @@ M- @ JIETeHR [Rejees FEah etfes T Srae 4t 2@ |

RM-3 : AN RS @ xefFe emSt, FEGIFE ¢ eutHifen sifFet
(List of extinct and threatened vertebrates, crustaceans and butterflies in Bangladesh) :

&M | wiwEe [ee = geife
aiffed | erefeRvRat | ererfen et
wfeRem o RIORES e
TR 3o >> 5 N ) b
A @Yy % ) Y ] o
Ayl 5 S % N 9 O
: Tobd 85 ) N} © q Yo
P e e N o 5 ©o 3¢ v8
) 383 o o 3 55 50
eeafe ok o > SR ae Sty
TR N3 3 @Y S NS 50
M- Q G ﬁﬁmmﬁmﬂ (Some endangered animals of Bangladesh) :
) i@ WIS Fi @R s cifa Ao
S gfewe Gavialis gangeticus Reptilia, Gavialidae A 8 A
Q ot gfim Crocodylus palustris Reptilia, Crocodylidae BRERD]
Y A (% B3 Pantheratigris Mamalia, Felidae BRERD|
8| e =I5 Sarcogyps calvus Aves, Bucerotidae o, AR
eI BERICR Buceros bicornis Aves, Bucerotidae G
Y | TeEIqe] e Nycticebus coucang Mammalia, Lorisidae SGEH
q DIGRIE Boselaphus tragocamclus Mammalia, Bovidae SGiS
b W Hylobates hoolock Mammalia, Hylobatidae NG
S| ) Elephas maximus Mammalia, Elephantidae =5, pag™
S0 | KoRd Platanista gangetica Mammalia, Platanistidae A 8 TG




A3-33.59.3 : N FEFH Rejears enfia 7efee Rma AT AR, RerT & Feawe

(LESSON-12.13.2 : BRIEF DESCRIPTION OF SOME ENDANGERED ANIMALS OF BANGLADESH}
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= fgE (True Gavial) : =feame 7 @iffge crene! aifd |« tqeif"s a1 Gavialis gangeticus Gmelin |
F I IR &I G M-S TG ST (TS | TSN (@I 1 @ T Tics «fb 2heq T | et
2Ol SRS, @A ¢ TRFCE G KFs | WG 277 ¢ § 52, 7 WA 97 © 1¢ WoR | G o1 ¢ wo
2RI TS I/ FCH | A LA A TR | TOTR-TIIR G G 7 | F AT IRICS TR TS wo-¢old
fEx 1w | o St T | © T ©f (AR 2R/ N (e It =3 1 Aieaet IUCN @m Red Book @ wfeatsies &l
=ifs 7| (critically endangered) awifs RER fofxs 1 2tz | @& BING! 71 gt @ 3715 CoRTe I9Te AT
GCRIFTRAN qF {47 IR DR | ST (SEWA A @R SIE AGF 2T VA G T | AqCF HFHER
ey fifon Amews gzl w9 2R |

= figtafa Ff= (Freshwater Crocodyle) : foiiRa hm «a 92 @ifte &1f | ueeme @@ snedeera
@ | BqNI@ JRRIGA A TR S (3.) TR AF AT IR0 I SN | 7S SRS (AF Awf AF
AR &) I FAF 1 ZCACR | <R (qeelf@ a5 Crocodylus palustris | @3 T ¢ F063 NCel, *& HINe!
AR S @G3R AG! ¢ Heul §& RfE | @Trem $om ol Ael Wi2H A A Ay @R #fide =1 ) meeg 39
T A1 I S@ ST AW I TS | GR T, A T [T A TN Wi T 0 | @ -
BB T QT B I | G ANSBICE TR Ol TS 3¢90 T 2T, ¢o-¢¢ T ©F @ F | TeefoFe db
T *FaZ A | G A Ty [fS omewet 9z w9 TR |

= aegw (Red-headed Vulture) : «fots 3wafews red-headed valture 8 It | @@ T2 &1, GG+ GHACE
R ¥ I | TR AW AT FICAT 8T SRACS GRS I *F 6T | 97T @ F ARG G2 Sfew | Ty
PR TCO! I VeI 3, GBI A (ISR (L] IR | NI ST o 2/ (AR | Bp /0= ©IeeT #{iei ey 71 I
@R G W@ & #I1tg | 8¢ Wew fex (it | «fb el 71w Sarcogyps calvus | 3 *57 4 @ Fiot @@l [om
A | e @t T2Rem qE Bz, Aeime AR b g, W, Siws, FrEifew, we, St e,
Pretiefm sffeat T |« IUCN Red List of Threatened Species @ ifoR#g @it R carae! Feacz | Ae5=
TR A A AP Ref[ed Serew ey TR I]imeIeR Ty ege Fae sigeices (dichlofen) e @3y |
JIEAICR I SR «fb A eifs |

@ : I FEh [eeaT atft

= F=aii2 (Nilgai) : TeeiE JEwesR e @b [{ee Ta=ift eift | «a teaifis a1 Boselapphus tragocalelus |
qf5 G 3JREW SIS TS SRl @iifdl | R (T B TIR A G (=06 R | (TS WCARG] (AGIF
TS | RIS g Ul Pl 27 | B AR @R @I M -AMIE, TR 57T N2 G G [A- 47 | QS T Q!
7 8 B TANL AR [ I | T T qA Y7 20V | <RI (=G (@6 ART <@ A Gorevel WAy 5a0s
SERIET, I ToE «fSea B0 | MR B Tp-Rp sred A1 peefite @i et {vae @ (oA SR &% I
*CHCS (W0 AT S FA008 A | 580 AN G 2T (TR (SR 60 N2 2NeT (TS | TN
JieTee! afb AT R[ee 2 (IR |

= w5 (River Dolphin) : @& 2ra wafen wrely wee SO#iE | @7 (e w19 Platanista gangetica |
e @) v Soerefe qrg | @b AR AW, GEE, AT, FAGR @ ZEm T @@ S H - EITS
ANGT I | I ST BIFS 8 (AT N SRQIRP i 1S TR | &l IF 86T 2 ¢ {EE =G o9 =7
aE T 15, DR XA, (NP (o 8 TG TR AE | O G T | GF G 2ARDANS =19 71 G Derpat
F0A I PR FE | T @R AR GHF A9 4T | G N (RR S NI R AR 8o =ifoa weet R ==
3@ | @t IUCN Red List of Threatened Species @ s fifel R (a1 02 | WK € S@FacFa KA,
TATS AfES SR be6e1, FRCS FHATHA 1o IR G ARG zont @ ez @nfifba fegfen eam @ |
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(LESSON-12.14 : BIODIVERSITY IS THE CAUSE OF EXTINCTION)

Greabar (Biodiversity) : «RER 303 R wreite «@ e SR ST Wfed, SRR *e *e @i I7@w I
GRCN@ 1 6t | JRIATS 9@ 7T TS R TR T4 ¢ Refe webrz o7 71 foTR s @72 1 RFTs «ie
TG EIeA TR AR SRS @A T O (72 | OF 47 F41 7 ARIATS A wo 7TF ewifen G ¢ WG
AR | GRS *S R M@ 9.¢ 7 Aeifoq GR | qFfore ereraia aeifon foy for g awwe | GRtaba ==
QY STeemicER e g (i snfsa #1191 Bio w19 &9, diversity =i femst a1 ¢afoay | stz Biodiversity
@ JieET Afe T 7R QRGADE | WgF Hamilton @3 wts #fR3 Wi, +1fF ¢ IRwe TRER 11 Sfew, oifd
QGO N @ femare, ewfens ¢ st ire (IFelfas) w@harst @4l I ot GReaba It | UNCED (5552)
@ AR - ARG Fee, ATF ¢ T IFeF G GF TFS A TR T RO PROHIR QIR )
RV e <307 (A QKD |

JIETH SR Bfewa 71T &R wbb G | 00d ANMER @@ TiHT IF S dobls Reiw g qwwR | G
veolb ewmfen #1fha sty s ewfe Ree om wolb awife Regfen #ta | walh Teovw aifdx st v, se8 AR ey
387 & REffea At | @N- VR S (AT AR, CTA 2R, =0t g, 1o, ool I sl fee = oz |
TRIRTY d0-99% G A 0o AR T4y [ER 20 AR I RGN =61 | S 8o I W& ¢o%o e
@1 0T ANF | TS AfS I=ca 9 @wnifer [Efex g7 2ot 29000 (0.¢%) |

& Refes F9 (Causes of extinction) : &fen Trre [fen S [efe 2@tz | o I$wE [eqfes 219 woes 20g |
T @O A 7ee Refen o | [fen I91 978 ¢ Ssmiee SR G aeifen Refe whoz | FRctewe fmwe |

S | 3938 IR (Man-made causes) :

(F) ITgR | (Habitat destruction) : §Reafbay [eyfed FGE I8 FRe 20l I K37 | T AW, IPTZ,
i, TS @ AZMCH, 1Y, IRAFE &) ITSHOTR Toq T TReN ALz TR Tl @fe [WHG a7 ¢o aaa IoZH
RS ROR | TETR OAI6 Tt Aenife Reffen e eyi[ iR |

(¥) sz (Exploitation) : v SfSw@™ SIeRe 20T GHLAGF | T SfSA@R SIE@ed I8 & TS
fRefen SiRel =0 miferee |

(o) IS W@ =wsEe (Excessive grazing) : gesite Sfewan AusRes w0 sitas ewifs Regfeq =i |

(%) Afiwta @1 (Destroy the pollinator) : =7 Seomte [fen = (AFGART TR T FoAOT AT
R W, TR weglel “IfTwoa | Goe ~ARIeEE I T G [ =7

(®) = B (Animal hunting) : SIPSE (AtF M TR &= H F SeTeR | iffenFeia s, wis, e,
SYCEA G FIINE, G epfor & Fiam @ A | weifkiEre ¢ siiafge Fatm a afefag szt [Rfen
efffela g1 w6CR |

(5) e & (Environmental pollution) : 73¢ eipfes smPTs Afeed 30 e | FRSIE TI7e IS
A @ RGAF, Fg FRAE (0T [ R “me, o qro *Sl S 91 S Ao es | @ T @ e
W FE LAfr=m TR Feoag e |« 2Tl IY AR T AT 2 30w ¢ e I = | WivH, SR e
Grabe [efes o IT Tt R @ Fews |

R | SrEfETE Fwd (Ecological reasons) :

(F) “oErIeR ey @3 corifeie Rgfe (Abundance of population and geographical expansion) : @1
eiefed [Aghs T I #15[eTF TLers (BB ATF | T FRCS [RES TR TI1 Jfa AW | @~ G Az |
(%) w2 754 (Cluster distribution) : 3T I e=3Te 1 ewifeq 7= [EL 26A[ 78! A |

() TR SR 8 WP w9 (Body size and position in the food chain) : (i3 =R T @ W@
SIS AW, IR T fSrRifer ©© T YA 2o TR | i ©F HiF AR 491 ©© I 2@ | @H- 2fS,
e onn |

() TR ot wret (Ability to form colonies) : @R eeife Tga AREE IRRIE T FeEH 7 Fre
Al 1 (1 919 genife FTRee [Keje = |

(®) #fdw Fam® (Regulator of the environment) : IFTEE &fen s Faces (@F- AW TR_EE,
TREE RS, TRRER, @ e M T zewm Ton) it esi-amin FE gere ¢ (@ @5 ArENetE
B 4TS AE |

(5) =Ref® (Coexistence) : = ewifer [efe za o7 T e FeTaE =) eeifen Gitaae [EfR w6 ©2=
Sits =R (coexistence) I |

(®) aFfes Rewa (Natural disasters) : i, smarfifia saeeirs, 7R, TR, o, Swtel, s
AR Topin TR ARCEG2 e e ewnfe [Ree T @re AN |
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(LESSON-12.15 : NEED FOR CONSERVATION OF ENDANGERED SPECIES)

S-qpw-38898pc & all

Repear SR awife AEmwer et (Need for Conservation of Endangered Species) : @b
(ATFE VT OF TG Tfen 1 Il Aol FR PR | @ ~RFFIR Mo Goremizes Koo Ao
TIRE 0 W G AREER FolRe A S S[g R @ AN ¢ FEEe T ™ OIS AT
(conservation) e | SiKie ST ERFER P THAEHT 7 AfifTe 8 Rewmrre 3927 e oRGe e
IO FAR[ FA0© AAIIA O AT Geava wewel (biodiversity conservation) It |

QICAD@ HFHER 22 [SAE 2@ “GIAF Afoh 4772 ) & TG 8 TAIOR FIR (ATF NRYOR AWK | 98
TfSTET TS (@7 LT T 77, A G ASOrE Aeqwel a1 WAk | ofels G o ARwer b
AWM @2 @@ L ARG =iy Faes @ WRE 791 ez | O @ @ genfen [efes s
T foefees et aifofam 912 Sa a2 affam e afma AfREeR e TS am e i@ | F1eeE
FeIT AFe eEifed QIE FAHI FACO (A |

SR SPTbeAsR FR BfoweR R 37 (AT Iz Tfem ¢ afft erefe [ee T ficiee | ww Regler w=ets
W2 TCR TGR AT | 9478 FFHCR IIF 91 [ «areire [Ree 2@ @ 1 RET 0% e I
3o [REe zre It REqfes e | WY ¢ eiffesre & It AT 2,¢0,000 Efen gwifen Ta7 Few |
ffen wfiesi s o T @, afs WG 1T am ¢o «a I el w@eT 2= | Nature ANFFre e<ife
AT &l IR @, TRy ARTSq TfTe FICe 20¢0 ATER T 3¢-99% &R eeifs [Ee 7 | =25 s fws
ARG To @M Tem ¢ elifd GIRW AT SN &) OO 574 |

T LTS T, GNATSR @I G QTS {8 26q7 o Qo | @1 (hgie g Ifeoers FRe 02 | QA2 &
FRAGE! TCe 70 | @ffel Gia fiery s sew ffoe =@ @ 7w sifie R Fare =@ | g@ affel Siww
iR afe e wAee =@ | B FEbies Mow IR T AR T Sl AR F@ @S 7@ | K T
SOIRY MR @ @GRR I T IRl el F SN [een @9 awifeurts SR&R i @9@ BReg a7,
QAR ALATS I FACAT |

e @ik A @@y (The importance of conserving endangered species) :
RERe §I7 AFFER @Fg ! Qe FEge!

> | ARETE g (Importance of food) : GRCIDG (AF AT AAB AW AT | NS (AF2 AT AR
o) eFfer ToR MeTAe | S SRS =R qrTte 01 Sfew (3F | I ewfeute R = ooie oRkars
I =7 Tfegn o1 A6l AR 71 ©fF G FAFH (FS TAEH |

3 | FEsifEgs ewg (Ecological importance) : Bfen ¢ enft 713 I@et@s foo 15 0 | ATz S A i
I (05 A A TAMI AR B AEOF (A | AGOLF (I G erenifon fepfe wifwace Keet afofen 2
I | TS IFSIES AR Fgl ZF | TTOAN IES(F TS ANZA &) RESR G A FA0S T |

© | FTIPRTTF @@y (Importance of health) : s HieeTw Tze St g« =T Tgn @ @ifdl 2o |
FEART @ (AP 2GS RS WwF @R 634 ¢ eforasd TORE QIR TRMIEE IR W 4 | Ten ewifen
A ¢% (AtF eqfiedt TE AT e | LG afea @’ oo eEfer Tfew @l 7 @ itErend REfed ewiire
AR | WS SY04A T feort Rejeay ewife qaze =7 | @l [iege =0 93y Ritem ofiaye /831 18 =03 AR |

8 | SRFR e &= (For future generations) : R eEforss SRR ol & BRI AATe 7@ | TR
fRE[@eir Gitaa Teay e 3By TS AT, [ SrR Diseriie ¢ FRiieEE ekiacs Fie AeTs #i1 |

¢ | %559 Mg Rewe ey (Importance as tourism industry) : Iwen® 8 St a@fsgre Twfs wwg
@R | @ THEFONS [$fF 0 awe ¢ M Tratg TG g | @ (e TS @ SAb@y A @7 e AT
g v @ Tafe WG | Tre WwiE eyfE et I Reeen SR T Fae 2| | IR @b GF e AREeE
SR IGR AT FNce wtafes M e T4 |

v | wtAfeE ey (Economic importance) : Swe REeay S7 oe guied AT | @9- JETWR 3
g, ACARF A Wz I97W | @ 0T AR e Tfew @ ift qeae @erE {68 20t i weiiafeseia o
FoQF T(F | O TR FAoE e qA4H &) RS GIR0a A FA0S TS |

e Fie : [oig, afsiom ¢ Reeam Efew ¢ Aifta ol 55 o T @R ITREE (@AF P17 Bfen ¢ aifi
cfafsyere w<rg (Taxonomical Position) &t frsces W6 &=l wie |




AS-52. 0. ) : QIRLIBE Hea™a P
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(LESSON-12.16.1 : BIODIVERSITY CONSERVATION)

Qi@ Fwwe (Biodiversity Conservation) : 9R3te Smiey SOMET TRRZEE T NG TR 06
ORI APRoT AR | G ICT IR erifod Tfew @ A0 S S T SR sy | @2 o1y
AFfoF TR R@rTe Sggel, o7 o ¢ [AFMAE AFH! I FTGACH I | @ AR SZCTR
Grtabay Tl TS B AFOT SR T TN G wiowwgsld [aw | Rute RiATH @i w99 aqw
TICAD@ AFH G2 T T A 28R | [ewd [feq ol ¢ w1eg) Jfife a3 o o aoitg, o zae
GREAMD@ T IS | QIR 7 Wit 510 e »fibe |

GIRCAD@ A S FAGRCLHT A0S (@R TOTF G 7P FTHAIH (3 ~Ififirs ¢ [ewrrrrs 332, qre
IE GFME FOT QT S R SR GRADW IIZE IO AME (IR ARMCE SRR e ns &
NS ©IMR TG SR QIRCAD@) IR FACS AT SIF I7F] TFS A |

e IrEegm 2 f o (E. P. Odum, 1971) @3 N0 “SIGER 9E, ¥4 ¢ FORT GRAdR S AR &)
oS SRPTISe @ IFTCAIN AARTI* I AR Srweely IARSEES T TS S#167, W1 @ [REfeq zre (Ats
T IR ) Reaorae 193] 4 T AR GRCID@ HFH I |

IR T IFTFE A RS | MR Tl ¢ AFhen TRt QIReAhraw s wefetey | ke 7o
@ YRt FADw@ e srem e Tz | [few @ Ao fomd, @om- s, gametrs, smaEhif,
TFiAre Fejig Sicls T @ defer &7 R (A e i e | Wk TR FReds T 6@
G RS e Rmm [ewe 31 fee | ~REE S @@ ol QReada @b 29 SEibe [E | AR JRaeees
el Gieafo el @9 QrRiafe e Seimices fBfese =it Taw 48 e weares |

TR IjfER TR (A2 R O fFred 2 Raw o efen affs g Stvee Fta SReabae wedtew Fae | [5e
AT MRCS 208 Y JATS (AR @ QIRCADG /ST Z0a AFCE T g2 Ned I7YRT =09 | o &
TR GRLAb@y A Sraeey afsBe zwrz IUCN (International Union for the Conservation of Nature
and natural resources), WWF (World Wildlife Fund)-« stel wiewifes efedm | @R afdima
TREifrerm 8 oRmed [Revw [Jifen it (Aeordz) Se Sikeabay Aeswed [fey wesst gz Facs 201 |
QIRCAMD@ HFHR & @R AMCFA 22 T4 Sh® (Testet Zeel-

s | AEfFs SRSt gow (Establishment of protected habitat) : GRtafbt@® @4im SRPTZ 20T I |
JAIETTCE ALY FAFHCNF T K271 ALAE QI qeifora M R 78T | &) ARSI (- SR
(Sanctuary), ciw faee (Game reserve), e Twiw (National park) ¥ i Face =@ | ww@grd
INETTRCS T @RE 1 Ry @fezy (World Heritage) (Imel 908 201 | IR HERE TS ST
RRUTER TOPE T4 TACR | WGl TR T=Cs APTR @I (Ramsar area) (I $Cs T |

3 | e wResic gom w4t (Installing planned infrastructure) : S<a SIKRTE TS /ST = T GT&)
PRIFPRLAI, ISR, 81, 4 T TRFIIEPTR ARSHFS TATT Fo 908 TJ |

© | yEaTEy (Contamination) : GFT AR &) QIRLIDE @ST Z0” Gt Hike Fa Afetaiy Fare 203 |

8 | taiie T=itwR FMfire j37R (Limited use of biological resources) : &Ffes taiie Fmis SIFae 71 (S0
Ao TR FACS I | YT Re@Forrs Toita SrRims T STetd &Rk =M I Fre 2 |

¢ | I gogt Wfem T4t (Prohibit the killing of wildlife) : s, v, fie, e Tepift Teater &= R[few
I SQICY TOy1 el R0 | ORIG] WS Il (@ow- Fi3rret, (@fer Swqiess *we 3t e w2 voyl ol 2 |
@ I afs FRme! s «ae Gre Tog 97 IS A |

v | Ef A gew (Establishment of germplasmbank) : fiw Stomian Sfema e q2q=d AT
TIBICE T ATST I1eF I | Kejeesn Sfen aeifeetees Ao &« SN e I JIoi A0S (A |

q| #=3R (Reforestation) : @R I W7 T (R CPIF BT 19, T8 8 @Y MT=F 5 @I @
IR I I & TS R(A |

v | WAGRR G 89 (Monitoring cell structure) : FEwa GRIAD FATHET AT SO, Ted 8
T [OF AT NG GTeT 15 Fa0® R | Gl QILAD AT A3 olTe, ANEGS, AA[od 8 qLLq O

Tl MralR; GItad RrPTeligs Siff! ez 3R QRtabia Qsligs ©25 ewid w9 |

» | GPeeet 8 (Creating public awareness) : GRiafbra IBelEs ¢ wtafes wwy @z GRLAdA
HFHCR ARG KL FTE GAE Hood FACS TR | &) G @ FEF AI9F bR HleAs =0 |
=Gl @R R 20 e BE GRahba TR [l «morifhe Sege F9re 2@ |
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(LESSON-12.16.2 : COSTAL FOREST)

Toigeiy qeige (Costal Forest) : J@mveaR o7, “fow ¢ Ser fis 30 Qs frg wiwd e awce S@
JEAISAING | VIEFeNIEeR (Seietet], RO 0 STeseial, L@, s, e, *Bae, (SF, @ReE, 58N ¢
FIAGR (G TR AR AT FUfSE TR | q=rere Ao aes Tarst, 2fexl, Teem, Tfeane, 53 FFe-13eor2
R (RIG-G @19l 8 B T ACACE | F77jel ToRFaTy w26 iy Qo ffar, =7t |

ArpfeFela TEm @b qrEiteRd o | s @ ke oilba sfibfe wwe | omilba @fei wwet 3= 7=
RS AFETe AfFd N2 T TS 8 IEHAFNE [l W | @ PR G elfede [fen oo gt ==
e A, @ T FANT 8 TRt e | Fred, i Teif 1T «aEe B G Soger See A0ee
@ R e = | [fon e afos il (e T ANSTR Ty SErew $UR TrR A IAIeE 8 S
@ER toft Tt | AETeR Rgel wERs [few e aigfes vl (itF T TR T G e SR &gl
ToRpR JAIEE I8 T4 |

Togenn I ot Sfétem @afiBy (Characteristics of plants suitable for coastal forests) : R
ARTIITS FIRC TAFAT IV SRS SR AR Nrerre=d [foa a3y | Few w17 w@fiRyece Sae T4 2@ -
> | ToREI I Bfew IAGIRN 1 IRIT G TR, @ 8 T 20 AT |

3 | I Bfem e TAYS TFE@MA q06 | NATR MR I A S{YR FCER T NS AF© 27 |

© | ToRFA I NS M (SRIR-Si0] 7l ke = 1w TN Sfenets wiEFeid Afe B coltee
Tl =RIRgER & (@] TR T30 27 71 | FET GO TR TGO GF AGREATS [8) | PR Sfewra b
e wieiie T (E NESerE ¥@ Wb ov I T T WIGT | PR OTeE WPTE Al eI
(Pneumatophores) It | @317 WPTGETA LN Gl Y (/TP T A(HCE Q=Y FACS A1 |

8 | wF Tfew e (TE TN T | @Al NF EEISIE FUUUTITS AZR I |

¢ | I TETHR “ITe 276 e DR, F@ G FINGR o] M+ «F |

Y| PR TfemE SISl %8 (N WA @ wRire AE | Ao Aawm Fufeers @z FFete [Rwwe Aee | are F@
eTFVCE AR g1 AR |

q | AT SIOJISCH TR AR W& GEFA do-¢o Sl | (I A1 2ifkieiee A @ A |

b | QKRR SR O (TR TG IG IR A |

5 | FIATSS! ISR T AL @H SHCTA W] T A |

30 | AR S P! RET AANTS SPICS A1 |

Toige «FISR Jaide cofid earemimet (Need to create forests in coastal areas) : 3% IR 279 IF | IHAF
G oG S 31 TR A | R A 8 e T Srew TAmME ¢ *fE 2% 3% | AW, I, AT AN,
el Tofeael, @I AR @3y, 30l-BRew 79 RFRres IR ICHT S | IF G786 TINTed AFS IF, QIR
e, StAfes *fe, AT-AG, TErRH-E PR = e gfenrm | AREeR SRem SiRe Adre @]R
ST (T bifen @ Rgers SR 30 ST SRS |

JIFTCACHR T AR JCACAPTN S_ES | S G 5 AF AR Ad0 RFCEAINGR e AR T4Fe | THATAT A
@ FEFH I AT AFEE AEF G @498 TG AIZIT SR | ©I2 T4 G P See I (o
T ATACH | THAFAR 12 WHERS wFqete 327 FE-

> | SN It S ATl AR 2APfS Ao FIaiel 20e TwE T A |

| AR AT B 19 |

© | ST I Wifew REss @ el wifes Saae s e |

8 | I I @ I FHA A, IT& TN Jfar FA GAR AFOCP 7Y@ @ Aroe A |

¢ | Jfon oor G ¢ #ifiE SrexRey 8 3 |

Y | AR W AR RS T (@9 DRSS @AW FC 6 I A |

o4t oz (Heritiera fomes) et (Nypa fruticans)
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(LESSON-12.16.3 : COSTAL GREEN BELT)

Teigam gm @341 (Costal Green Belt) : afos qrate TRg=a= Srmes $oFa IRT = 4 IR &M=
FACHC @IS G AN T FHS (JTR) Y AR LS AR @BV 0T | AW (@ Gl $-208
T TG (@B NG (O T (T2 ©-4%F =y T (shelter belt) e |

T @B ferd Haglkis J0F seo 6 Tp amifours wiiE IR | O T FhE Y @@ M AR TS %
FACS T IGRR OIF TS AT TN THOR I, @, TAW {R $F @I FACS T 1GF T I FAIPR
(anopyc) &FC=W @RI T | G ARG R (90F ¢ WoH 70 vea 3% o1 S (@AF S e [oIR 9 7@ &=
@17l FACS T | G ST FI @of Fo (ATF 200 Fb 599G T =R G5! 7187 IR TeRIgers =97, qha aFfs «ae
ISR @R TR | GG TS (@B AT 2 AT ST |

JIFACR A 8 7T ToRpe] wieer elfoqRae STl qar TR SFad YR 20 ACE | Sobd AR b Gl
LRI YRIIATTH *7 TIFE (TR SoRFA G AT FoP>! QIR ML To=peT IR AJS ([ TS (O
oY TS (T | @ &FF PR AT 77 GFFHTCRA IIUCER B, FBR AT, M@ O6Rdl IARE JHEAH
ST ALSCIBA 9ICG (SR Srvpiel §2e T4 = |

TG (@B SHAIN Tfew =@ W, (FGT, 2, AR, FHCw, I, A7, &, (e, agfs | BFRI-«7 s,
T AR MU, O ¢ [IfRFE oirg Ifrars efstany e it Are |

& (I3 JCHA (B (Characteristics a green belt of trees) :

> | THZE S (@RIER AifAre e e &1 «@ie AN 1die | @ T wiReie Wit Wit (@REE o 5w
T | FICER TG AN AT A G T @S A& @B &y 7757 S0 (A |

3 | ETOCER WA W 407 AL AE 9o ererifs FR{57 Fare 73 |

© | AR IAGI ST A AR 1 YRGS W 2w e erenfs [{1TeT Fre =@ |

8 | I (FBAA I (ATE AW, AWy, AN, GA, F10 8 Selglay SfFIR 701w 2Aifes IR AFTS T |

Tz s (@391F areaiwet (Requirements for coastal green belt) :

S| IS @B MW (/AF A GRS ifiFed efoge IR G2 (SETRER oo, dbwel ¢ Twhol Jeeier
HEE @ |

3 | ST ©IGIE It T, A% @ S 90 (ST e (A T A |

© | ATTF Sifort, BT @ e s I @7 |

8 | IFTF TS ANfFITe TR 11 JOFA ToR T WA AT FACS #11TF |

@ | YT @BAITS A T (AF ACHA G, F19, AR S ST AT (TS AT |

Y | T I @ IV AT TS ([BAT @Gyl S AL |

q | IR NG ARCIC RPN T FH G T ITCP T B |

b | TR, (1S TR 19 FEHAT FIoITe FIGINE e I9%e 2 |

5 | Y& (@B [ifor eor Glaere ¢ #Aifia srewe ' w6 |

30 | (NIRAT =6 ST Sfew Seas AfeS QRS &y #{fBa T R e 34 |

33 | RTHR ToRFeT SRHIFTEBNCE IR AR |

¥
I

e T | BIES!
fout : Tt weecera FCEIH SEeRey Tfew

g
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(LESSON-12.17.1 : IN-SITU CONSERVATION)

T Aew9 (In-situ  conservation) : Conservation of Biological Diversity (CBD, 2005)-«a 3
SIS, FIYE AFHCER & 0% @A [Reean G awifers (Tfew a1 aift) sir foz apfes sy akefss
SER EHA AT T AFHA (In-situ  conservation) I | AigRITS [om eeifon Fwed @ Twfe wore
SPOGA A AT T T | SFOITHF @ &t & GIA ARPTEARE FFHCE Aoy 1 = | «fs &R s
AFFCR G DI ¢ RS~ | qre GFh T Igeq AT 2 | U@ e §7 Foike Tzere I
@ Yfe A0 I |

TR I, TG 8 16 AR A M SO ACE | &2 Hal MeF [V o1 IoTgE o2t @
ARTIroCE AT FAMR T FTEH AFHA 1 23-PIf FAGACSHH 7 GFh &8 TWRR |

T AFTH Awfed JRYPER  (Advantages of In-situ conservation methods) :

S| (I @Gl AR Te TAR 20l (@ IR 2- &0 (12 IO IARATINI ALH] 41 | 7 T O
aefed M THFYS eifiFes FeRfwe =3 |

3| e @ eiifd ferg AR AR 0 Oitns WSS T TS = |

© | @ G IAFCS LY, EH @ AR 7 472 I 27 |

8 | *IRCICAT SRPT J&R AT AT TS W 1 |

¢ | @ e M [T afe v A |

Y| S Y AeE SR AS-GICS ALE O TFEAN FoR [ q06, @@ T AFHA Y12
IR |

9| (T S G AT IS TARFS AR O TS FZIC AL AG(S AR |

b | @ FESTS HEFFS T AREET ARTST {2 JINT @I ATHII A0 NSNS 208 AN |

51 @ AGOTS GIF HFHER (P YT Y& [IRR FA00 T 71 I 76 AT I 2 |

S0 | (I TAMIY efed TG THIF (@ FfoFd GIES & AHOTe 79 T4 W R guifers oF ey digfos
AT SUCS FRIAS] Bl 2 |

33 | @ S LT A =TS 61 FIAR Tets oions Fery Afeaee siawel Fa1 I |

R | TR Aeafeod NEFel, Ta-RaE, AFfes Tl Tojift IR QReAd@ eI TYRT FAS FFCA HFHA
AGSTS AFFS TR STAFTA T AT |

T AFH Awfeq SoRYPTR (Disadvantages of In-situ conservation methods) :

> 1 RSTS QIRIDE FAFTER T KT TSR T AT & |

| TRETA SRt I AR AN R FRGH, FAFRLAA, I, A6 Toff FAER T epF TN S
T 01 e TS0 BT NS VRE T B |

© | NeEFS G (AF GBI AL 2GR I T AR (@ FOT 20 TG |

8 | eafFe WEICe IFSIEs 471g (ecological restoration) ffica e @7 Ror erenfer Gma Sroaw 41
@ wibe = T |

¢ | B, ST 8 Sy eiFfes RorTeRd R O afs Sob! ST 77 |

Y | (R EIfed (N ST FAS! (73 K2 T ASRAT TLFT AMZ OIS @ AR ALH ! (%1 o |
FII AFHCIR IO BAr@d (Some examples of In-situ conservation) :

1 weRdy (Wildlife sanctuary) @ @ s @R ota=, Iwalfd @i, M7, o el 1 Fm el Jfim aqe
45s IR Faem I [eiaa Swee A7 AiFfod 7m (- W, =1, SI&R) A@wd IIg-A J8e
@ SreRRey T Sifibe | TR GReAbw I AT wFg Toxi RE@EA F@ @R @ @I G T QA
TR I SremRey, AR TeRRe, Teehl 97 wenEd I (FaReE @R QT i RewR e
FACO ARE | ARCIH 8 I TFEER A ACATE TSARCAA (T0F GIRCADE AFHC A& F& ST IR |
JIENACH & wolbx cet SrexRely (<1 1 Ief at Tewg) qwwz | UNESCO dvva Aite Jwaag feab it
eRETE b 59 Ofee @fezy a1 em @fsw (World Heritage)' S SR wta @2 Svivs AT T
TP AWRAE [0 Afegy we@t A1 T @RS ARG (qrEel I |

3 | wrew By (National park) : s Swie zre TR ¢ aiFfed ETINee eees I¢ Il IF 20
T RCR TS R, CREel 8 RemeTs Sewie avid @R Sfew ¢ Iwieifdn eigfes sifita® ¢ sma
TSN 7 AEwA A e (IBIIS AFS G | SO T (AR (R TRPINCE I 8 Il
[IFHATE T e 1 TR, SR MoS P ¢ g, AEEN ¢ AR WS T qwCe =W |
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(LESSON-12.17.2 : IN-SITU CONSERVATION)

i3 AR, REIT 6 775t

3-q9pv-388v8pc & all

© | IR (Ecopark) : TREGRe -3 FfHeaal e SRR | AFfed ARTE Toojel ST @0 G2 GTAFR
GRLIDTAR I 4T o 71 F0a HSREmeTe 71 T3 41 W TFME | @b @ GF > FIF @R 2RoFa1 aFfo-Im
ARTI TS G STl FACS R0 I G8 IR GEIFIR GIRLAD@S ARFS 2(F | IIFAMR (@ FEIH GAFICS
TN 2lfSBT F1 2R |

3 geiE Sy (Purpose of setting up Eco Park) @ s | @eafbay s, & | i Afita semd ¢ Tz, © |
e ¢ 7efe amife FAamd, 8 | RUIm IR AR GReAn@s [fee ¢ T, ¢ | *Rbsom wFe a1 A0s heRmmes
oy ! Wiveaae ¢ SRS Fiie, © | FAw AFme Afes-etafes Saam Ffvesad qaz q | #re 8 e e
BIERIN

8| M F (Safari park) : MR =¥ ZEA @& @I AFFFS MM @A I efi7r (Rem aAlfeTz) Trew apfes
sffacaee afFe A, TeRER [Road w @z Mol R IR ses @ o ofeeFfe s@uee v W #e w0
G2 A% =G R AT | G T (R Ferw @3 Rt (s o aselif egfoss #fRae Rioomer s 341 =1 | i
G TEoIE i FA0 A1t | AEmest o AR =1 =g, qA- I99F (12 o AR A, Torgremt o7 ok <R e
AR ARE, MR |

R A g e (Purpose of setting up a safari park) : 51 3R, & | ReTme, © | = @ o=, 8 |
AL el I @E- 1w, B, g Gq T $ATOE IMAM @ AN AFHR IIF T, ¢ | AL @2 TR Aqv A
JIETT 70 RES =@ (ot o Il AR ST S0 FFHCR IJ9F T G | TR T A oo 7B
= |

¢ | e R\ (Game reserve) @ ¢ e 0 @i @B IR @RIT @2 SRPTR FAFS A/ G2 FEATH TS
AATE FAfAS TR T FFR 91 AR | ISR @ o R 2@ FSRIeR (@@ 11 T% T S S[Ee G (o
s | e QfS AR T 35,05¢ (RFET THD dvbeo T (N s (@ifFe g7 | I8 «ff I& w9y |
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(LESSON-12.18.1 : EX-SITU CONSERVATION)

sl A (Ex-situ Conservation) : Conservation on Biological Diversity (CBD, 2005)-«43 J5t<yt St
A A T 207 QRLAD@AIE S AIFfos oA A1R0A @02 A | NRGrON @ I @, (@A Regeey &
oo iFfos T g RMaE 20 OIS ©IF STUZF (AF AR O (S RIS BT AT FAICS WZIC AT 1
-1 Fere* (EX-situ conservation) It | (@E- W o8 JWaae (TF @IS NS ool Fa1 20el 02 &
AFOD ZE ATBI FAFH I G- Fearee |

afo &% IS, FTY 8 IERL AIAR | TS AN FoF T TG AFH TR T AT I @
TP & QTATT SOl (3 7 =W 1 | TE qid SiFg Bl a1k o Moy Skgie 3@ @oH-fp safers
T T W | U@ [Rey fFafEs AfREe A 391 27 06 G qeifs S 198 T9q AR A9 ASTS #A10d 1 |
@BifRsE sited (botanical garden), 3t wiis (seed bank), f&@ 5t (gene bank) Ziom Tonift SErgea e It
G-} FATRCSHTIR SR |

SArEI A smfen RYR (Advantages of Ex-situ conservation) :

S 1 @ ~wfere efege #fitaram R ewifouts it wwsia AN [IZA], I S AT FAI] T |

3 | S ALYF G @wifers IS Ji are oo 91 27 |

© | G5 TGN @ WY @M T AR @qwiet FF |

8 | AT, I @ JEIACTA T TS AT | fF §9 Qeiifers e Reitwd 2re zre T 0 |

IRIFI A Awfed SpIRYPTR (Disadvantages of Ex-situ conservation) :

S 1 @ TS TR HFHEF &) SIS TS Y& 77 Fa0e =¥ 0 «fo IR |

| Fafas wAfTaee et 27 0 QIR @b [@ivay 98 20 @S 21 |

© | eEifout i & aFfos el TRW @& | are GiF ewifen Raeaere sfewme wref ke =7 |

SIFI AFHCAF FARH Twigad (Some examples of Ex-situ conservation) :

> 1 &féw By (Botanical garden) : RS Rfen afe @ [fey @ e aufs, wtafsreng swgy awifs «ae
StETeE wwgsd efen Sents FijRe I A apfes ARRe @ @fe g [em ¢ Ffe wofa (pure and
applied studies) Stwee @iotel, afsaea, ema T4 27 ©itee Sfew Ty 1 @IGIRIE AT I | @ =- 941 AT
(BIFTE I MET- T ¢ Toma QIS TR’ Ie 2@ ACF) | TR & 2000 Tfegw Twpe =itz | {ogw @6 =1
Tfew awifed 519 St «F ©i7t wiifed Sfew ANt Sitg Sfewn Swyimetets | Fitsz [REfen are @ Sfen awifers AR
a3 T Tl 2 TBfew Twri |

3| = A/F (Seed bank) : @b @l Trgein AFw e | Ao S -20° EEIPERT SIAN@E e T am
eIt ewfon AeTHe oA [ =l FFT! T4 TR | Q@ GHCAF S (6 ANEG Sfetd & 0% | 58 =7 ©0o% @&
O OIEF I TFEMAN Fel 78 2@ IW, P s [@@ears (recalcitrant) e 391 =1 | FE@biEs Jew
cv@ o AT G QT F A A | SN, TN, P Topif FFEAGGEE cew Tra | @ SRR A A Joe
SEEMA Fo] AT I (7] T IR AW A& (AT 2112 B I =A% & MR 41 | O N aFfos Jw
[ T =7 |

© | &% f&m qutee (Field gene bank) : @R e (00% Fo[IF) S SNwS! IS 1 A0 CSH NFEWT Fo! 78
T0 T SN ¢ W0y Tfew G w=gl AT 9 T | *P) el w9 elferni Tew | ShieR Ty weaie o fom
WG AR | ISR IR ETHRETETs =¥, Fp 8 Tifkwe™ e fow e awws |

8 | Bfearimt (Zoo) : fBfemm avm & h Fromt @A TS I FPTR AR I T @ G [ReamE, (eawet s
AT Y] T TR ACE | Bl TOR A0 2 ARPIE TR WifE =7 Fu o7 oitg ©w | Tvizgel- fwom wrem
IZERINIEI

¢ | RFeteiaE 7= (Low temperature conservation) : Srere IRV T G A S Sorer e (T-
e, A, HaE, Faw ToM) TMReTe g TEFE T 7L T w8 Z0 I, M T S SRS AR A F1
¥ | o TI7 AAFFS TGSl T 8°-¢° AR ST (N ARF ¢-Q T RHINR = 41 T | TG 38° GTaAey
SIATIER e T AT fifE e FCAF TP AT I AW | O O @RI STegwel T TR AT |

Y| 3-8t w@wA (In-vitro conservation) : @6 SFET TR G efETS TAM | @ TANT AR
frEiars awifer e (callus) B9 e w1 I J1 o7 SRW MGTNe JeFHe [ IR | Sfs 77 Sioay o e
TIZCEICEH Cryogenic AafSTs (-dsy° CTEARTINT) IS e 1 TR | STF «TS T, 475 8 SfKF TeF Ol Tald 27 |
q | 7ty wE@we (Pollengrain conservation) : 8 S9Nl 8 $9& TRIGITS QTR IR SRANIYCE AL el
A TR | ARG AL ML Sea (@<t 767 Pl Teafrs 2w, B M 71 | TeafFs s=oaqis Shie a1 A
@R AT Tfgn JfEre JI=E 4 TR |

v | f8ama st (DNA conservation) : fo«qaq AR TG0 AR ¢ Fifeds o ezl T I3 | AR Fe Taqmg
1 ot RASITS fom rFMITe N PTG &9 Cofite A2 41 A7 | @ afes b R Siwa Ko @ e

AL FA A A |
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(LESSON-12.18.2 : IUCN RED LIST CATEGORIES)

S-qpw-38898pc & all

IUCN =i it &eist : IUCN (International Union for Conservation of Nature and Natural
Resources) «&fh Rufefes GRtafba e gl a1 ke It Rl sworem site ave few ¢ effi i
Feace, A IUCN Red List wiesy #iffow | e sicqael ¢ feeeemms Sieiel-wiiestivag - IUCN @ e Slosm
FoR (@ift) Ffae s ez | IUCN @@ €51 919 World Conservation union (WCU)

FroHReR Fewt

> | R @S (Extinct species) : @ eeifeba 78Ry 3711 IPTZR I92 IRES I IS R ITENS SEPTHIF AR
o o rew ¢itr @, eefelba T Mha g7 R | 97 S @I W QU R | LTI qrsfis
Nothopegia acuminata J. Sinclair @3 &2 |

R | 3~ REe (Extinct in the wild) : @ ewifsl o= apfes 777 “faaee s =heat a7 71 It [Wfve zea
(5ITx 58 91 BRIRER i (@lile “Aifere sz (Afda oF@) @eas HEfree e Wy IR OIF Je1 T I
sifgaest &eEge | Anthurim leuconeurum @ @&l ereifs a1 777 S Ko 5@ Kew garden-« a1t =g |

© | wfsf#m (Critically endangered) : Refes ez SRyTs A6 @ ewfel Fe6 oRkare [Ree 2ea@ Srst
b JURRCS TR ©f =eeT Sfsfom @ifd |

8 | Rem @=if$ (Endangered species) : Refen FRermR S7zs AwE @ auifeh sRmre sfsim swgr
“AfFere 26 TEI FACE, I 2@ Ko @wifs |

¢ | Remag/®igg (Vulnerable species) : [efeq SRemR SRS A0 @ awifelh skare {vm @fige zeae
I ARACR, ©f T oM I ==y @

v | Rz awif$ (Rare species) : @R aeifer AAvgema 2yl 7 F9 G2 RfFges kige 31 Rew @ cetence
T A A |

Abroma augusta Linn.

Nothopegia acuminata
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(LESSON-12.18.3 : DIFFERENCES)

L2 B-F1p FTeRTe G-FR FTERCST
( In-situ conservation) (Ex-situ conservation)
S TR IBIE AR g QRAbew | FelRE I AR 2@ FRCADG ATHAE
N 39-FIF PGS 0 | - SIS 0 |
Q1 S (TR TS Ten @ Aif Hewe 4 e GRS Bfew 8 et giors v e, 2[ieEd,

A |

> T |

s, foxqy, @, sre 4, fouma Topif Aera

8|
8 A o O 7 |

mqggmmﬁw@w BT e

Wg@g&ﬁ éﬁ%%v

AN A ATe

R1L23

o7 ok SR

el § QA NI [aew Al v A | « FCTR A [geq et i A A1 |

Y| i G AROTS AT T RS I IR | G ARSCS OF QReIR WK Qe A w4 A |

|

Q| | TVRRE- SO SWiIE, STSARe TeiiH | Trrzgel- Hfewam, e s o5 |

[Sik] R Praifie Ger Praifie =f&x e

(Features) (Number Pyramid) (Biomass Pyramid) (Energy Pyramid )

S| ol afels wmeE o AT | Afeh wwRE AR | afelh s [ st talke e
G AE o @ Prfite | Gker Aate o @ Prifite | s o « Prifite aufie =3
emfHe = | emf*fe 77 |

3 | O AR ofs JEE G A A | AfS WA GIK A €T T4 ; @AfS B G SR/@ (AT =

IS R Bl e FCARRGR i eet [erd

Bl
© | AT T I TP THIA AT | BAIA A THCA @R @ | AR SHAA |
ffen evln Bmifrencr e | (Differences between different types of pyramids) :

8 | TG AN T A, @ | ANED TE G DR AF | AASE W] enE T I |
GRS A0S T 1 | AT |

¢ | SRt QA SR T I | I TS 4F A ST T ;T G (@AF oofE @@ 4

3 | 3 |
Y | AT G | GRS AN T | g, e, Sa/RetiGE, | R aeive/ae |
CETRIcR/RA |
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(LESSON-12.18.4 : DIFFERENCES)

e, e 8 (T Wibw Sfewa W oidw

(Differences between hydrophytes, mesophytes and helophytes) :

afiBy oS Bfew TS fgn @ bR Sfew
(Features) (Hydrophytes) (Mesophytes) (Helophytes)
S 1A 1 1S 7 | T ffe «e wWbw Fws | oaE el
e TS Rgo |
313G e 7AW 2 | Fle =G 27 | Fle =G I TN 20O I |
O | Ao | ool I @ T T | ATl §7 77 | Tl T € HS TO TH |
EICE|
8 | ez fefeers Aror FEhae A | e 8 ATof §F [FOLIeER | e ¢ #TeR THAfens 4% b
Eil (BT B AT | B AT |
¢ | FTTF fAwfesre w1 “f@s@ 732 | Ao FR78 ¢ IS Aa7F | ~[@FE TG 8 T |
2T |
v AR T | iR e WY ¢ ;e Fenes ol | Az SIS ol |
V& |
q | wIfey Ao ~AfgEFET | ATeR  sAnFeTeANEERRT | eTeR (oTee Bpre sifeies
CPICE 14 | CPICE I | 14 |
b | ArSlA | ATSl IC @ 7AW 7 | sl 7 27 | TSl 4 8 Fre Z0o AN |
LG
> | T AT GRAGRTTE T | G FA [FOLA, 9SS | wo ¢ N Sfemd A W
oV ArEel R | GPefE, fufee  dww@m i @I
| Zojin etEve ]9 A |
So. T ALEN WA OHG TN | FOICRCE XS G AR | HS @ A TfYwh e T =F |
TR 7| e wd IeRfa | W @FRe Sw wE P @Reee S e wE
| e wFEWON | IeRE @ Jtem | IR = e SgEme
LTS JA7 | SERMAN QTS TS A | LTS SRS |
Yol |




A13- : TSR BT o7 '@ Srwey

S-qpw-38898pc & all
(LESSON-1 : AIMS AND OBJECTIVES OF SANCTUARY ESTABLISHMENT)

i3 AR, REIT 6 775t

Fweif sregey (Wildlife Sanctuary) : IR Il Hegmd o2 5598 SAE SeqE 20 G @0
HeIfFe I (reserve forest) @A 71 @R T, “fe-=1fR TR A1 @1 T=perdst {few | I3 ISl T FA2
SR AR A Sl | Sfem ¢ @ity Rl IviRlaR T PR GRS SRR iRl I Hize T =W 1 R
FORT AR TS I FH IR IR ATAS (3 | INFF PR G GRILRER eed=is fm | UNESCO
355 AN W foal et s ash 59 ‘R @fdey a1 eag @R[ Gw (world heritage) sifem
ATTE (A L Sodd AN JIFNH FTFR U 4 A%y w26 1 eqE (@R0GS M35 ([Iwl I3 |
o) B 7% 8 B (Aims and Objectives of Sanctuary Establishment) :

51 Tfen ¢ dfffpce pforea Tl T | | IV G 8 e B R T 1 9| GREIbaeEs
NIRANTHA (o 41 | 8 | TR REama @ Il *RTas oo 8 S | ¢ | Reea afiw efs [erm
QY e S [REcE effe RTeE qi2 emiel | & | FAR A T 5abe 3R IRRA 2iRE I [Roael fifvesad |
q | IFOEEER SRA T 41 |

JIEA AT e TBT (S53) SAEN 39 AeTwd @S afes F W A AEwd @R It

S AP TN EEEC] e afeprer
(ce) (@)
S | VR Il sreaEey () BIQEED) 03 SodY
3 | I Il SreRRes (+fF5) (T IT) oA Q30 SodY
© | WIS I SRy (Al Sani VY590 SodY
8 | AR Il STeqely I 830b-q S5b0
¢ | 59 FIC-TFIC Il SrewRe) (TR =@/5) cor=l 80 Sobrd
b | @ FCTERf SreRRe) EERIS NLEY SodY
q | e qerelfe sreRey Lofal a9 0%
b | pAfe I SreREey 53 q9u8 by
o | FUPRITE el ey TG 5903 3009
o | FLPRAI- (4IRS Iafs srexRes 53 845y 0%
5 | (BRI Ijifel Sreze]y I L3 0%
53 | 1% Jeyeiffel Srewey BRG] 200 0%
S0 | GIFR Iyl SrowRey TR 808br 0%
38 | FER Il SreRRels BIQEED 0 2053
¢ | BIRNIR qyeiifel sreRey B[RRI 80 2053
SY | ETIFIRGR Il STe=ely AR 303y 3053
39 | FifeReie (Tefe) Ielid sreaEdg AR %8Y 2059
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(LESSON-1 : FISHERIES SANCTUARY)

w3 weAiEy (Fisheries Sanctuary) @ R@ Aeq TP ¢ TETe SR SFFFIEE & T4 [era
FRFE MRF TRAFAE AFTH 9 T O OIS N ST I T | G ICR I T9-71,
EreFa, e 2w, zeT, 6T, @, {6, 39, R, 2Rk B @92 Rge AR serghi| «F [ee SR | @[
TIPS ARCR €000 & HKF AT e, QQOWWGQOOWWIW%WWW
A 2¢o ATISH e | FE & T PR TEAThIcS SEdl e @ Wed awifs e | e [ifen swwee siw
TR SRS h AR W W (S QNHd TP | (T IS Geifed W Jroey R TR (177 G AP
R S_RZ AR |

T WS FATTR 7 8 Bowy (Aims and objectives of fisheries sanctuary) :

S | ML) TSR FIATTR A &) ZCR IR WRl#Mm S7%e Fftve w1 |

R | TRA S e @ RbAITHa Heawe F41 |

© | M S spfEa W Reea A1 kv efeifon Mtea A F41 |

8 | W= aeifers ¢ Igiaifeare (Afvay Aez=d 1 |

¢ | AFeT WM THA Jfa ¢ TGS O |

) @ Twl] R TR (SR W3 eI [N Hd 2o AlR-

> | GIfft sreRre (Seasonal sanctuary) : 2 efeifes sie Te@ A T $4ge 3t B e oFa Ik
e A ST [Rivad S A | ©2 119 gwew ¢ R & fRMe s Iees [We T wited seaew
RO (Al 391 2 | @- Feml TR Al 6 G, FIRE @TF R A 8 [EARE G @il | e 3 oem
TR o (eed B0 w8 ST (A Fat- F. (IRl T WG 79 (AF 5 AEREICH XS A’ Soo
FEAIRGR | 2. @R (ot (A AR 59 TN 4TS ((oPhT ) &1F Soo RFENRGR | 2. (SEF TR / 59
T (AT HAPRE NS @l vo [FCERGE @ 1. AFAE (AR FANG ToAtEER SFRHAT T & 8o
FEfoR | e e 8fba aaw oibrs &fs T= WF (F Wi, vedfhrs Trom (A TRk NS 3 W @i
el ffam Carael 3 =GR |

R | RIS SeFET (Annual Sanctuary) : @ SEHE [ G e IR T R @ [e Fh 5
SIF AFITRE N NS 01 | JTSA PICAD AT ST QG (P! (A X AT TSR |
ABTAITS /0 27 2 219 R <1 =7 |

© | A wreFw (Permanent Sanctuary) @ 39 (S SIeE @ 9at 11 {eea oy 1 {E st A orm
FESed e @ Wig Tt 7 | st ffeTree Sies v sfverd [feq awem tam @mer [ey @
TEMITE 200¢-2000 7¥E ©q4f6 «R TS FEE IZE 2wob-2005 R JIENWCH G @ TIIARE T TSI
R @G ¢Lulbre BN 200 | Gt BITle THFIE IGF ACE6d SNesy [fey wwgad @ JeFb19w I S
GBI IC AR T ST &AfSDa T eifFmdia =g |

IR AP R TP IR Ty AT FACOTHT SR (@ FAPO SEASRCS Sodd A WAL
SR @ HARitaTe AT @@ (ecologically critical areas ) ReTR el T TAR | GEFH FEIO
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(LESSON-1 : NATIONAL BOTANICAL GARDEN )
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(EXERCISE-12 : KNOWLEDGE BASED AND COMPREHENSION BASED QUESTIONS)
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{EXERCISE-12 : MULTIPLE CHOICE QUESTIONS (MCQ)}
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