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Qurst saflsr oerapd Lrsaugn). 3. G, eefl CumstrpsupisT af&GEssme
(range) Guirsirmsmeu L FiGLn.

(S BmeuLsTL b Spdae. @rsn® Guu DG GnISHET
2_6ivermear.

L 2 ulirhm oy sasegamst (Abiotic component):-

LITEMOLIT 610, &[5&ELb, STTLIEHT, SHMEL T80T, eQUig TR GUITSTD sefloriot
BB Siriigi. @ GHILL CETEHR O PP wFHR 2T
saflutisafler syere) @iy e (standing state) gl Bl oo
(standing quality) sreCiL(1o.
3



2. sHmEELR Je0g 2 WTGHrefld o srer &CemmCyireLilsy (Chlorophyll)
Gurmsir Sl CouHIGUITHL &6 LHmad LITBLD smiGLTsmamip Gm_. GImsiTy
aiflol QUL Seflsir SyeTaLh SjenstT LIFRIEILD.

3. @Ol Beoturinfstr FCgmeigent fHlsmev.
0. 219w gyésss s (Biotic components):-

@os o s bt o eyl ST jgplumiufie
1f\S &0 (HsiamenT.

1. gsran L. g ésss. st (Autotrophic compenent):-

@6 speif) 2y Hmeb 1ohHmud sTefhu seflotusensm LWETURSS Hésemer
epeodan miseT SLMAGSILEO St mer. ReNFCaGme FLSSID ULl &ee
o ditafi L gmauissst G oy migts. Coudhus &1 tp anaroTiL) Kleoogrpuii s e
(Chemosynthetic microbes) aflwhaemsr (organic matter) @Ummés@
2 usH CGeliflaTmer. sAT@T L U566 swmsaflsr o miliferissir
2 pusduremiaest (producers) stsiry) oL siniHHstrmeot.

2. smipgleamId & SHs55 misest (Hetertrophic components):-

@)l 2_HudSumemiaeT 2_fHLigd Qeiis QUITHL_ssmer KigmL 2_uliflseT
- ExG1o. Gsvnuiiflesr BisrGammt (consumers) sTaTm SmSsILGESTHE.
BisiGoumt @rsior(® susnsiun sl NIN&sOu HeTaTer. Jsmel.

3. Qugy, psiGaunt (Macro consumers):-

@aupdlss sreur o_swemflsar (Herbivores), wmfle o eoremnflassr
(Carnivores), opmub smsrdgistswiast (Omnivores) Gumsirmenay oy _rigb.
BT 2_sioTsoeflas6 (pesiTenin BISFGaMT (Primary consumers) gyaur. e
2_egrenflaneThid DimenT S giedaniis @b GFssmb fenev odmid epsrmmd Klsneo
LisiGeurt (Secondary and tertiary consumers) gy qui.

3, Bisgor — pisiGoumt (Micro consumersy):-

@eeu  Ourgiurs  Amglumea  (decom 3
@s . . : posers
SyseUnGReETmeT. Qb Gumburad ursiefiur e LoHmd ;@s:):z?r
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Cunmetry W G sirenflsar (saprotrophs) gy rigio. Qlemey @wks 2 uliflaeaflsar
o Ledlyeter  HeHswrer  sLGUCurmaTamers Fmssg  Seaflo
e 1 V1QUT(L.Semar (inorganic nutrients) smmig s, peilsh GeusfulBdlsarmeor.
@eusumy Qeuefufi OLEID 2am” 1 (1 QuIrEbLsmers setram L 2 uliflser LismbrGid
uwesTuRS S QamerdlsTme.

&, L piflemen LostioT_cogEeiT 2_smte 1 L omioliumenrg) (trophic structure)
(5 eflgLonser 2 HUGHwmsmT ~ BieiComt suflsnewsmoiur@SLo. P eenblar (s
2 smrey’ oL Lptb “eer Lo’ L 1b’ (trophic level) stermi giemysaLLBIEIDG
eGauy 2em 110”1 GSlspid 2 eiem 2 1M SO STensuierr Hyerey Gl uulii’
(Standing crop) stsrm SjEY&ESILESNG. BEGSTH STOThRIGH WHNID
eflurkig s o) Hhu @irstor® 2 usume s QuTgisuresi. @\HULD LUNTTeTS)
R G urtnfso (unit area) 2 erer 2 uliflsaflsir sramatlisme wHOID
o g Srefisir (bio mass) oerey GuTsTmadmlsr IjipiuemL uile
G LU S g).

Eyedub ul s salnyser (Ecological pyramids) :-

REUQRT(T, DS (SHLpHlmev s SSDSLD HminSusoy) Glesmeron_ 2em” L
Symiolay (trophic structure) o_sitss HHESSHSS 26m 1ot 1 w6l (iBmeug
2 HUGSHWTETT—> Sireure_stoTesf)Eer — LmilE o_euoTennflger GUITEtTmEDAL) 26m 1
S| Coumeiyth (GeIuNUL LS SwbUSHT VG n UGBS
(Ecological pyramids) sTeenih susoLL RIS eipeotd eflerSatiLBEmg). @l
PBRTEUSTS 2 HusSums Ll b LU snL enillsr Sjpuilgib 355055
L LS aa@urdarnrs CuGan Iymubgn Q@ by el udHms
THUDSSISTMEDT. eI 61608 (FeILD S DL LI L S6T 2 6iTIT6T.

1 stetorsllGemal UL emL & Salbyser (Pyramid of number)-@ig
sp601GeuT(, 20m L 101" L SEeHd 2 siTer Seof] 2 1NfeeMstr srevorewildenassmiLics
GflsHng!.

2 2 it Hirer Ll ewLE s lbyassr (Pyramid of biomass)-{gs;

@U@, 20’ L o L SEIYRD 2 66T JEDTHI 2 uGuTmeflr Glorés
2_qistsmLsmwd (total dry weight) gii&SImay.
3. Sy fme e sa1dy (Pyramid of energy):- @5 gl oL
w0 L SHeid sTHUILD Sy Mmed Lmise| Gasi LoHMILD 2},BSEUEITLD VUG
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2 MusHSHmD (productivity) gydwanons GN&S DS
o amaEEmSlar SerensGaiu srmstllsmes s lbusid HmID
o T SATET snlbusd JHw GreEin CrymeGaur J|VEVG] HENEV
SyrsCaur HE S G, JyETTe SO S DUBSLD TUGUTSID
CronmaGou ZmLHEHSHEL.
1. aamafsmed smilbusd Soag sarmilsms ULmLE
&o_LDL|:—

A T H& topblome weimeuth. B @& csiphlmev wetm_eoin  C gt Gevorsus] 2_swreydemidledl

1o pusdwmemi 2. waefleme RisiCamt 3. @reormb Heneo EiGHGeum
(omilg o _eioresflaser) 4. epsirmmd Hlemsv missi Coum (omble 2 ctorenfls6T)

; @euGlourp 2er’ L WL SSHMID 2 6Ten 2 HUSHTeTTS6T, STOUT
2 euoreuiisan LMD wMhls o srenfiseflsr srmmamismasmu @& &HSEns!-
TOSSISSM LTS Leublaafls taypblensy Loesm_evgled 2 muigSumsmmen Lpssler
siasTenflGens eiGUTgID 2 Feflmaulies Bm&HELD. (ssimemio IS GCaumymest
pwsv, 6160l CustTm Smeur 2_evorsuoll s efleir 67 voremel 550 5 UbseneTeilL &
GopaTsan, GrarLrd fae misTCaumyTer UMDY &6T, L6060 & 6T
Gumeirmeumplesr eTeorenliGama Hreuy o svremflsensmailL & (& MMEUT SaYLD
EAmLigTeL oeumilesr 26m”1 1oL 11 CLoGen QFsosusOisvsut Lig UiLig LLITE:S5 (86mmiLiD.
smL&uflsv epssTmmid Hlemeo misTCounmymeor S(WSS6T, LDEmeus6r, Gumsirmeneu
flsé @smmeursu eraimsnfilémauile @miugTe @smea & LUS S 6T 2 &Fufled
SIEOLHEN5SHG)LD. TETCal Sn DLSDTET S Cryms i1t E(m &G Lo. @em e iGLTeL
6T E (SLprblemev LosmorL_eSHEin Cryme en tbusid SIS, & Hearm Q)
2 pusSwrenymer T, UTSALT WHYILL STauy bz em6u z_uﬂ!ﬂ.a,srﬂs&r
sT6voT60T1 1568 LOl& HISNSHD. (L SETEDLO TISTCoumyesr Sm) \Ssar e, G S Luteseir
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Curettm gieur 2_etareutfls6T 2 HuSSILTaTRTAII_& GembEs sTevorsuf e s,
@wssor_mid Flemev missHT Goumme LsTeenaT 2_smoTemmid &lm) ListTas6T, it eustoT(BlgH6T
Gumsirm wmls o amemllsar Sruy 2 auamflsomaail s GmDES
stenoTenfGmaufain s duls epsiromid Klenew KisiCoumymenr Glurflw sorssm
& s SMNHS 67 6voT 6001 85 6m &5 1151 6 LD SmemrUUBID. s
(S pHlmeuLoetor_suiaseflsy sTatmTenflémas snibusSSlsr agaid wTYUL (6
sreTUU@D. @&s 2 pusHureryrer Quflu wWrkssT &6 EmnLs
sT6toT6nE S emSHUTED Sn LDLSSETT e LGS JjemiobEHSSeTm S (L Sevilnsv
BISTCouMTTer LGS LMEEUSSST, WTEDEITSST, LT6TSH6T GUITETM SHIeuly
o eroeonilesT 2 MUSSWITeTEDTEIL 9iH\a sTetorsoaflGenaiilsd SmemTUILIBLD. 2y 6umTsy
emard QarLiktg amesarn wrifle o evorsuflseflsar 6 etorsofl&om s
L LI WITES GmDES] S bUSSSHT algauld earGio CrIme jmuwbgiailGio.
&L (Detorsnf] 2_suorey&amdlelufled & bUSD STUCLTSID SmaSPTS JjemLoii.
sTGeaTeafleh 6( STeUTLD Ly ST 2 etoreoflaseflsar ausi&ESlS S SMyewrLons
SJeoLowLd. euGleur msmeuy 2 swreusflih Lso gL BlssorenilsEh & 2 syl L b
2ef&Gn. eaubaurm ol @arsfiynd up BHewTL (e amfls Eh s
(hyperparasites) @ ueafllE@L. aarCon @&s bussdHo 2 wlflseflsr
6T6OT 6001156085 Lilg LiLlig T8> IS TNILSITED Sn IDLISLD SEMEISLD g GHEN0 2 6T6T Gk
2. 2 NISATET GnlbusD g 2 WITSHTET UL WL &8 Loy
(Pyramid of Biomass):-

A usiansfl G phon uam s B en(h B wam e C @ATEEheos im_sib
1o fpugdumant. 2. (psed Hewes GG (Bmeur 2_simemlessir) 3 @iyeton_md evey
T Gaumt (m Bk o stoTessflesein) 4. eLpsiTmm fHlevev wjexi G (omBles 2 sgorenafesei)
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o erals smdlslufler o erer o mifdsarisaflar 2 wiisSrerTerg
o 1NTSETT S bUBSMS THUOSSSDE. BB o WITSET6T emeuTeg)
euGeur 2mm’ Ll LSHNID LipliligWTs GODHDE. STHSSHISSTLLITS,
L Qeausflasr whmih sTEses, 2 uliflsafsr o ulisSremmerg 2 HUSSTaTT
i L SH\ e wifle 2 st sy LEILRWLTSS GmDEMS). sTerGe
S lbLisLTEaTS) CHITS SILEEHESHE. sTallaib &mé (e, pHlmev eSSl
o pusdwreriset Afw o ulflser sarusms Eeumbler 2 uiliSslyer
GonaITeCal @) L. sTarCo HS5HSSInNBID STeiy 2 smoreuflser, wble
2 areusflese Cumstrmeumlenr 2 ullisSis st gjera) HHSTUILGTE Sn LDLSLOTETS)
SMEVSL) bLlig AISSIEL JIETLOTH S| ESSLD.

3. ymed s lbusd (9) JYHmed Ul &aloy (Energry
pyramid):-

(1 (FHIHlemev LoeuarL 608 et QMWD & LDLISLD (e Ceumifl / Sjeo@GL Lyl /
SiE0(E CBTLD, LiHEULD BiEV608) QU(HLLD.

. 2 pusHmws Cenan® oHmmas sorésHEnCuTs o nme
LGS goublour( 2em” Lol L Sleviid Lmuth oy Hmed ol GLblstrd) 91, MHM6V
mngnmg;g,]si) (transfer of energy) ssuGeum@m 2 ufflufsr LRI GNSEID
afls. 55SD1. R ANS CETSH60 2 HusH Qsinuiu@id 2 ulflss s 2|6Te
2j0608) 2 cwTe s Slufler suflums 2 swreLQuTmeT SLEg G&sain
Cous5mos GsramG uHmo s bush amnuiuEdns). @ o Wissr
GopEs 2 WTSETeT ClsMEm. mars @) s s, SLETTMED )60 6L
gemoLoTSS1s (Assimilated) s1_sdlu Glrss SUMETET S 9|\ 2 Ui & e
Qemeon 2 uiifluflsor o Hmensveii oflsioma E\mSsemb. 2MMED & LDUISEIS6T
sTLGLITG D GRS SismLofh S5 SdstTmenT. 67Gleoresflsn s961Glsu(, 2em | i1 S&leyiid
Qumin 4HmERILS SLESILGD 2yHme ©mmeursGa @& G lb.
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TRSGIGST LIS BiéF Gphme wem srseaflo 2_pugdHwmer serfleor
o uWi & Eysit miesi Counflstr 2 ulF SHrmeraliL & Gemaurad BlBHSTYID Jiems
CaflssIs sLSSI pDpaflsr gern) KisiCurt sLsg Jphnemausi
HSLOTE @), SLD.

€, 15 60 O LD 68T 0 S 6T G, 6 & U BITLD

(Productivity of ecosystem):-

Q5 240G CErEH 2 Husd Qeiniu@ib sfoliGurseaflsr gjeTe|
Sy SSaETL 66D SImPSSILGEMS!. S S e ausmSLILIHID.

1. yasiteow oy s euerld (Primary productivity):-

@l Quepured RaflFCeisme Lfliyd seram L 2_uiiflagmL g,
QTR Gm@m&&._l_qsmsmuu EissoramuSii S EnL b QBT smLwig). @laumifl
QuskSTaIThIseT, Ay STaTRGT, Ngme i suilflesr womib e
M&Ceismse Qaimyd uTsLMurdsst LRG0, 2 HubHurers s
eflECaisme pmib Caidhsteidms opalb QaliLssdiinisampmsme (radiant
energy) Cafls@ih Causld (poeTm I bsasTd sariuGid. (PS6Temi
Sp&saueD Coad Gre® susmsiral iflssiu Gerer .

(a) QuITSs (S6Temin gy &SeueaTLa:-

usmes srarmsid 2 HUSHEFLWOILLG 2 mTAITSEF
CaLlEEImMGHILL g [HGSLD QITES JLHME ‘GLUTSS (LPSETENL Y& eIeTLD’
sTeTlIL@GID. Yng saundssnssrel uwsTuGSEL sflolGur L ser
2 drefi L Qurss palEGaisme Caush QLTSS (ST 556D
sTeuTLILI(HLD.

@s Gurss gaflFGeisms (Total photosynthesis) g @omgs
semowiorss (Total assmilation) stermid gnyssiUGSDS. Gurss
(UpSsiTEDLD 2y SEaaTSSr Casid STeuySSlaser UEHFWSHSITEF FTT S S
(15 Loewh) CET&E R Himb uFmsSSTe HmaULBSSIIGLD CO,sir gyamey
aliCaiéma srer sariUGID. sTaTGR gL&6s MBS CaiswmeTg)
BensiLGésiuGh CO, sjre)/ g Smb usmawd / g el GHILD sTemaih
IEme GMSaILBED S



(b) Par yssirann syés ausmd (Net primary productivity):-

o@ GOUILL sro gemeildn 2 HusHesimiue sflrisafls
sandEsnseral LusTuGSSHu L sl Qur s Bhsers Sip sifiul
QUL a6t Hassefn Calssiu@n Cusd Her (poimn ) ssaeTd
eraTOuGID. @seme 2 ufiSSraflsir oere) 2HaMNsEHng!. Bt ‘@asfiLsmL
aefl&Caisema’ (apparent photosynthesis) srsirmin ey Seimoluorgeo (net
assimilation) stsirmid QoS SILGE DS

(2) @yssorLmbd Henew oy &aEeusmid:-

@& mEiCant gvag snipgcmgmn 2 Wiflsmans GHsHnsl.
BisiGourt yeraflss gy Bme Caflsbaiuiin Casih @irstormb flne gy, seaemd
steru(iD. 2 HuSSumsriseme hsarCon 2 HusH Gl 2 sra
Quremer BIsTCaTTsHT LLETURSHGCETETR JSmerd ULGam
Hasaarmss rHnegTs @rsmrLnd Hlae gussaarh Gurss wpmib Flsr
Sy Seaamsemrsl Nfl&sliuafsme. srarCe gLid (Odum 1971) Gumsirm
Gy luaraitsa msiCaurt gerafld g &sm (production) srsirsd
Qeramaaii. sruwrsss (assimilation) eerad Garsemevls
uweTUG SR TYaT. @ram_md B Y SSMUTOTETE ST
pSsumsmalture 6 @ S50 Honssmosd o 2 ulfulls @i
@sir Qe (i, 2 1S @ wrhsQsrsmtL BmsHns.

3. fay g &asauemd (Net productivity):-

@& pieiCaummrs LSTURSSILESSTS sfwdissr Callssiu@in
Cassmssd GH6Ams. srag fsy yWaemamw 24,58 6167 S E)60) 155 85t
smipgenamin o Wfiflser LwsLUESSUADmD E&Hu ine SemL_Oug) Beir
S1,5E0MD JLES1D.

sTerGon HISFCaTyTed LWsTUGSSTOH eSLLiuL.L (PSS 6TemLo
2 pusdmeniseflsir o 10 SAsTens 9BsifSsdlsr Causin Kl 9y &aeuemd
2G10. (5 Birsfled e FFINEL LT LpusTalls 2 HUSHAAIUILED SmiueflsT
(@rmbler) sjemey flesr oysmamemd oy @i, Bla emtusilsr emey (Hymblsd) /
SGMELLIT / (% BT eTeimemitn Bisuamed GLLT O
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v Geum (o pif sm 60 L0 6007 L. 60 154 &5 6if 60T 2, HSHa6TID: -
(Productivity of different systems):-

s hlmauamnsSir aumsstanu Isar Yo 2 Husd
ORUGSDES! PSETOL 2 HLSSILITETS) 2 HUSEIITETT SmeTe FTHSHILSTE
garamiL 2 Wfsaflsr sermuwstasnu aupfsr 2 pusd Geauspid
U@ Hns). Quifiu st QrsHsirs Sk glsTer srEsaflr el
2_fHugSumera) sra Wgme 2 uSifissnam b Snidin sranThismenuid Clemesom .
GEHstr yasrow 2 pusdmuail. fswrs @mes CasGLD 6TeTm
Sudwfidmen. Cugid 2 pusHurarflss 2 Lo JeTad WYHETDL
2 HUSHSETTUD TS susDSUIID QST e Sisben. R Spflens
waT_ gt o pusHs Hpmer  EiGster 2 HusSwmeriis s
wussdiniFme Rowiu@ssin Cuskd grear fiamilsgtn sally
2 pusdwmrerifler 2 L6 2iaT6y Sj60R.

LIsbGrim e prblemsn Loston_cvrkiseifleir 2 HUSHSEmensor @euflé ameusTeomb.

QeuliLnesorL_sué sTEST Llg Gl e _assrhisamenaii. @irer ()
LLEEG s psaTow 2 HuSHS HnmmLLDa. TH5HGSTLLTS
QauliLwer&eTOsaflar umLIEdr Curss 2 Husdh 18 x 10° SHGer
SCeumflser gy @Lh. Z)srTed g Qe wetbr_ s srHsaflsd 10.5 X 10° HCaur
&CanfsEph adifimasasr@Gaeaflsd 4.3 X 108 AGor sCGamflaEnid
o pugurdlsmer. seim_SHHaer, UaglLTenpseT whmId SLlipSEIsaT
Gunsirn LG amaTailL FHSHL O LHYID UTEHERIETEIGATE Ll S (Emmeuresr
2_nusHEHmeir srerLBSng)

LLAuRsh 75% SL_ gt fHleoiigSufish 28% LITEmEaSITTAISETHD G)(IF LIS
ot 80% yliiuriurerg) esGonEs JesaSmS5s G Hrears).
wifiudisir Guorges ugliuarefsh 25% WL GG Fediuriy GbESTaD sL el
o_pus@eow el Hatimniiss sifls 2 HusS pamL Gupidipg. s edlsr Glrss
2 PHUSH oy TS 2.5 X 1017 HGeur &Geomfl sTeirma, Sysomed Hleogelesr GLoTs,5
2 HUGEH 2y sTTHSE 4.9 X 107 HiGeom &Gmfle6r eTeiTmub semrdAL LU GisTorg

senrEEpHme WL ohsafls FamLGunid e 2 Husduiis
60%81b CLosd Qleui Losson_surkissarfled BsoL QuNAIDS. stesflgrd Seow & Lpeblsd
eGoumy 1NifleysafioL G CoumimRe6T sraeriLBSsimer. THSSIGHT 18,
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Qeuliu wesm_ad stRsalldr er® s 2 UGS snSGemu 1000—-
3000 &iymbd / sgiy LT gy @th. gy eormed g Gaiuinstsr_své sn(iseafls 600 —
2500 £ymd / &. 6. yerelaid, a8 wevtr_wé (boreal forest) srhisaflsy 400
— 2000 Sgrid / &. 5. gerafigud Yssreow 2 HusH KoL GuniSps.
Qauiuwssr_s ar@salls yasitmn 2 HusH vinsr@esflar (paeremw
2 pugdemuaiiL gHlsib sTaTHTaNd @IHEE (e prhensuosust_srkiseflr (pa6iremLo
2 (usd g GE sratiung 2300 Sliymb / &. (5 sreruigmed 1646, fleolimUnilser
g fussdiaisdlsd 0.001% vl GiGw Caudu g nmeors wINPILGSING.
Geusmmssar giismm wL S ufCemgemsraatisy 0.2% s, gy mmed Lol HiGio Caidlu
meors wmpniL@eug) Henllsaiu_HsTer gl

2 swrey& srudledlast (Food chains):-

2_pusHumertseellmbel 2 60rn) LOHMOTOTS) 2 GmemTed WHHID
o memriu(gew  (eating and  being eaten) gpapuiled
2 pugHwrerisells@hg sre o anerfiasr, LMl o mrsmlesT wHNILD
angiusne st auflenswrsd uss 2 uliflseflsr sufluns wrbpiLGSH o swTes
sRHd  aariu@n. 2 pusHurmisst Py Qenlusms
@aN&GersmauilarGurg oy Carmdler wer uresv@ul (ATP) srerayiD
CouB@LTsenTs; rhoisTmeT. senCe sThE @ sworayd sTablsoNITS G HSTaD
groumsaT (pge 2m L L SHd Qb QuudsTpungumed (P S 65T 6w LD
2 pusGuremt (primary producers) srermy SOYPSSILE S sTmeT. G)eieumm)
greuymiseT Gafldsisirer syhmeomsTe) @Fssr.mb oaml’ Lol L b Q)G
gisuy 2 srsflgamms) (pgedlsd LU SES QamsremiL@siTmerr. sTerCou
@& o smeflse (s KETGurt (primary consumer) sTeTm)
SPP&SILESHTDET. G TugTs @by epsTMmD 2em” ol L &dled
2.6t wifle o siveflsdr 2 wrugTs G GrstwLm Hemso m1i Gourmi
(Secondary consumers) evsirm) SiYssiu@Asrger. Homa YyHEHS
om0 L S0 Q&G Quifi mble 2 emenflsamrs 2_6ToT6ROTLILIB6USTEL
@ epsirpmid Heve miIsTCoumt (tertiary consumers) erergy
s euubSsirmar. A 2 ulfssr 2 DUSSWTETITET ST oIS enaTILLD
BisrGaummer wmfle o stmemflaeneamyi o simsms D6 2606TT S5 16%07 600 N 677
ereru@\ReTmer.  @eneu Custry o uAasir 2_emmeys ehidledullsdr ue osm |
o L_ruseflgid @b Qumeom. ST S 1 (g Lpiblemsn Lo6BoTL_eurtgelsyiin o irer
vififlsafidr Ghamsiunrog supder Garbmsi Gurgse
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S, wrprs 2 uliflsaflsr Qawsum’ sl QUIMNISEs JjLSngi.
soLq%ur (Typha), srwenr, smym (Chara), GaursGsurédei (Volvox), mreiL s
whmid eell§Caisgms yfiub urdfiuréssT CUTETHEME IEESLILIL Ly LIGLIg
Coumul L e @evauummegin g gaflamus Caudu sypmsors wrmH
SifkismeT o HussH QFiegTn 2 HUSSITETT sTeTepId om’ L 1oL SSE
Csitgmaur@gd. a5 o mraF shAOUTE  QEHSTAID
o HugHurerisafllphg Yasrmn HefCurmsGh (ST amfiss),
Yasrow EisiCurfdlGig Grsmmd Hoo BsiCurpsEn (wrbls
o aenflser), @reorLmrd fow merCurfldlmhg apsrprd Hameo
BISTCammeEL (omils o arauflsst / ojmersgimmenflas) ybHmed Lmiiey
BeoL QuSns). G5 2_eirssTed LHMID 2_oTerT ILIHIS60 6T6HTEYLD sTerflemLoiwmenT
sl QsmLié Qawhur@os ‘2 mrsyé smdsd’ (food chain) srerm
2|&sILRHsaTmar. Qupmaule @raT® ums 2 e EFhidels s
2_6ITemeaT.

1. GuiiFse 2 awrayFamidsd (Grazing food chain):-

Esunims 2 soraFendled sraurmhsefld Gsrmid, Cub Smeur
o _simenflosm & QFarn) NG wnils o mmsmilsmer genLSsiper. @sinine
o smre FEIAGT (HMWS sdlialsms ChrgwTes FnikgieTersT. ererGa
@&sridsurarg saram L 2 uiflsefldr Saidpd JLHMEMEILLD, JieeuTHIs
SauriUL L gy Hmed STeur 2 smefleEss e wrHniLGamgin ST [ GI6TT 61T 6TT.
Pummaufs sTamiu@h Lo @EpHme e ahisedr @siaems 2 amas
siHeNenwuGu Nsrusrydlsrmen. sreur tigme 2. WiiflesTr — ook Bigme
2 uffaer — BsirasT auflsns, Lpssit — s — Bifl auflene CuTETDsDEL GLolisEs
2_smrad SFRSOGSTET THSSHT_ OIS JYGLD.
2. Asmzey 2 ewreys stdledl (Detritus food chain):-

Beinins 2 sreyd sthiled @nibs 2 uiflsafl @mbe Biaamuiiissmer
SmLbs Ung wlGsmafamuwn (Detritivores) gjoubenm 26t gmiib
MNevnigsmearud oL Hsrmar. Geams 2 mras shddlsar @i
SLnmes sTiHEHGILSDme. Gensu HGET Wesm_suLd 2 HusSH Qeig
SMulQUITEL Searé smihglsTaTer. Slsinims 2 e FsRflels s s Es
Beaasmers ks OSSN LTS ai® (1969) whmid W.E. g1 1b (1970)
(Heald and Odum) gy, #Gwmt efleuflggeiemeoni. Qgstr SUIGsmmfiLmallsh 2_siter
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sfipsnsaie ‘soyGarsCumt wmhidsr (Rhizophore mangle) STEOTENILD
seiLBnssTUrSSsr @maasdir AugiQaugiurar s Gophs Bfd
sfggHerper. Qb 5% Benaser WLGGL ousHE e L&amanme
2 simswLGSermar. afiphs Bmeaser, LEhmesr, UTdfiLrsaer WwHyid
yCrm CLrGaraméaar Cursrmsupprd SAmsssiuAsrpar. @aiHamy
pam@ser, CarulGur@ast, widsaflar Garauiifissr, amuwdf@ser,
Qrul CLr@asr, uofCurGaar wpgw SHeflgsassr Gursrmensu
2_cuordstTment. @eneu oL Gstoreos) GisTCanmt oy @i, @ensu ilssHe @larsHamas
Caritsemen stemprayitd Geumpietr seofl 2 ullflsaflsr steimenflsens e Hsib.
sterGou @siieflevkigast snursaiflaysmer s ifls geraiss o srdlsrmer.
@ewsu Sy Bssransir GLarstrm Lom.BlF 2_esoreseliasem e, 2-somramdlsiTmer. Sy LsiTaeir
Qufin BereEnéE o amrardarpear. Gurmargry fHuls wHOYS
GODHESHTSS SHSULRE satyflo wrksd 2 mrasd shfisEGS Hio
uidlenest Elensuwns; Sefles) oy iLgSuflsr QurmenTamny (oSS SnLd amirs
Betreusreng 9y 8f158) euenddlsirmen.

2 cmrasusns (Food Web):-

Punmes tpBmeuilsh 2 swressrhdilseT seaflsg) Gurkignidame.
2 mraiFshiflaer @eaTCpTtL Ty Gmanssu@mstn gqHuEL e alls
2 Uiflnemnii) (interlocking) oemioln ‘2 awrey cusne” srsirm) I T BT QL)%
Bunmes taphlemeouiler CrisGam @ 2_smmad ardle (linear arrangement)
Spmiuset fisraserer shubdsTmeT. e LR 2an” Loy L rusefsd
ueGay aumswrar 2 Uflsdsr QTAPTH ety Asm_iy Qamerflermen.
TOSSHSSHTLTSG @ UsQsuafullsr CuiliFse o_eTeysF Srsledludish (pusd
DosmaGhustrmmed eTe0lssT LisbsmeSHstTsarsomb., sraﬂmrrs&rg Crmgwime UMby
SI6V6UG] SLYSTE) 2_GRTETITLILL_UTLD. sTeuT e, Ghumenasudso Qa2 uMfsEGHh
wrpmsst (Alternatives) o ererenr. D|EMEU e HFUD ReITIHlensTTHS) 2. 6T
sueme eTsiregnd 2 1 AememonliewLs STHLG S Siestrmenr. BlensiCure ysGeusfasflsr

2 ewiey eusmausaflsy wbs CrisCam 2 ewTe Fsrudlslismeard: Sl
auflenauileo smssreurmib.
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DB WN -

1.y — G @sHaflssT - LBHS

2.4 > Qeul’ P&Hefa6T — eemoTIET — LHHES
3.4 > (Pwe — UHES

4. 460 — 6160 > UGBS

5. 46 — 676l — UMDY —> UGHE-

GuoGev @I L smeussei o BT &(g(&&si miflseir Lmmid werflgiseir
Curesiry Caumdle HSTCUTHD BEBHSTH 2 ey umuLTTg GG
SO Langaii Cuaid Assomar el wsTs wrBlafEid. sreflgb
@5 whsl 2 s shsEnn ubCauy Yeaflseafld earmier e
@emstoTS SUILL_(DETET G-

SMmIE el Henagssimeniosniul LTS 2 6mTe| almessT e
Suduid. THSSIGST LTS (pwedlsir 2 ITSESTMS GSONUDEUTS SISDS
LrHors WHADTE STaur 2 araflurer sarALdullar 2 IfsEs5TmS
S HsMNsHns). @sarmeo (pume 2 et aflGoyn wikls 2 ereuwtludsr
2 Ni5QsTms GoONHng. Cunid Jmarsg 2 uilflarmbeehn 2 uliaury
e, pHlenev et surkisssT sflmenil @HSSH e, THSSISHTLLTS
Y&eiremin mieiGamyrer Srauy o srafisem Gomabiuefle Gumiguflsr
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smpsorSab mslOLESSSSTaID (overcrowding) 2 pusSumesTisearmer
srourasst ofiisellsbem Q. Gmslibure ygarmw KisTGamT
DeosHnssn @rarLrd Hoe nefCurmrds emibgistargl. srearCeo
s phomaustLon  sofmolln BOLUESHEG THUTES (Shme
WetorL_sogHsyieen eu@aury 21l TeErURSTE sumaulll Gubmes
geoL (natural check) emuti@ummisiTer g

2_sU0TesUsmAVILITEN &) Dileb 2_sitem 2 uNfleoruseflsor LsieusnasmLouTen sy
(diversity) Quryssal. 2 ulflarmiseflsr LOIMSLILTETS SL)S SeuorL
(pSADTET QINIURISEMETE FTHHST.

1, 2 ssure)) susnsoullstr Bemb. ellsurbig seflsir 2_swTa |l LIS SLOTETS) 2 6oTaLEF
& FleSluflear BerSen s B eoTuf & S &1 e surst 5 & eifl 6o
2 ETRILYSES SN udumsmun  oflsflss  flsfss
2_sorey&arudlstiullsir Bemph HafsHns.

2. 2_sooreFemidledluilsr pisTCaumfled LeCaim Hensugeflen Lomim) 2 uNfaer
sreriuBige. wrmm- 2 Wiflsaflsr sanmisms gyHafs@nbCurg
2 U Ssmsuorii i giflsfsdlng.

ushupsn gy mmemiefus (Ecological energetics): -

grsurtiseilen emer s 2 ulifiued QabUTRSEEEED CamawTer
Sbmed egifiusedl s QuDILBHDE. te M o HmeNsh 50 LBseShusfle 1Lks,
W GD Wihlow s Sng. wihow aismiun g mmels QuasbuTaD
yeotum G merfluyn (390 — 760 miy visible light) gis&daniug (infra red)
SFimEnid 2 srarsr. Agefloumsr LsHEUT Y LB subsemL iy 24,MMe0lev
10% upestgrésgligEnn 45% ynium Qursfiyd 45% sssdauliy gafliyb
2_sireng). gremhisst Fo (400 ~ 500 my) whgih Sy Him (600-700 my)
geflow 2 Loaurdarpear. ydiuisrt gpmoriahusin, epHma
LoGioTL GBS emaT SimLwn ¢y gy dmedlst gerel, @alFCatsmedane
LwssTu@hD ey LbHmeSlsir ojerey, 2 HuSSLTaTTL 5k BTG 565 &
Gasognd gHmedlsir ieme whph el gy Shusne upB) Syflwsort,

wllemw gisoLupd gty geflufien 34% Sy Huedsanud LBssor(H1d

auafloam nsEHe JMILILEEADS. 10 ssa5s5me GCsursr 3FES

diyrell immin Sim susflosiT_ew aumygser TOSgISCeTsifsme. W sirer 56%,
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yfler Gupurismu gL darpear. @Ho 1 g 5% ey
poECaTSmEEET6S STammssTTs ULarL®Ssiu@dsrmer. Bdusmer
SyDmed SevyuliieTar STahismTa Frraih Qauluwrs 2 Mlerds
Qamsrem LGS R ELDBmeavLstor_adHe 2 srer jmer S 2 uilfls @b
@i5& Alsera; Qg sGL smikgieTersr.

S{pHmo wETLOSSEr pbpe umia):-

2 Wil Qewsur@sdsr FoLGuns Cmenurar gy HME
¢, Pussfledl .81 HevL &g eelEFCatsma epsid (il gpbmed GaiBuflus
aybpars wrHpiu’ G srarhsaflsr Hassaflh CallssmassiuGEng.
susmifengLomihmé QawdurBesmre Caflsg) esussiul L oy hmererg) @i
SLbpeTsad (Mmechanical energy) Gsuliu gydmareard wrHoULGHNS.
2 ullifiush 2 vegdle (g Mualmhs STaIBSERSE@GD STauTsaflsslmEg
Eistor syl & 61, efleukiG a6 WwHYID wellgiss 2 aaflllL gmerss&
&I G 6voremilassEh & @S0 MM UMD DS,
pmmed umiiey wmHifls sr:—

(a) Qurg) Heweo gy Hmed umitey LrHifl (Universal energy flow model):-

2y hmsd Ghpi (G UiGkwis S, siflayser)
CafisaiulL oy mme

2 HusH
Qyb 2.6ref® 2y0med GCleusflui®
SASSLLCL gy Hmed I @@ty e uSisdirer

SHmed @i (FeueLd)

¢ piblsmev osRTL oS S6tr aufims HenLQupih QyHmed umisSlener E.P.

SLIb (E.P. Odum) sSlenédwsremmi. gpdmed Lmiley HlaibCurg) eeublaums

oen” | 11" L Seaid utgliligwins ybmsd @ply qoudasnsd BHs oL

'L SHhEs HoLSG DDl JeTel GOPEANGL. Blg UL SF Snidhu

GYmi (ome umie)) whmpw o QulpseaTrs STLLUOUL QETTS).
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uwstu@SsiuLTod QasllCumit ghud QuEs JoNRTEGH. @&
G OQuWrER, sifley fssn g saursd Gurstmaunurs gou@Sng.
SHwsirem gy mmed 2 HusA&@ twaTubISSILRS DS

b) pbmpé srbami g b wrSlfl (Single channel Energy model):-

b sugsdlsirm ¢, fiué sgltaiddsr Guorés oiemsy gy soTBidE 118,872
Homd &Genfl / 8. Gs. 1f. @, @ES 18,761 Sgmbd sCumfl / 8. Q. 1f
uwesruLmoed GumieliRelms. srarGeu geram” L o ullflseflsr Qurss 2 HussH
Qe Rié@ M Alymd &Gl / &. Q. f w HiGw. Cugid @ks Hmedis 21%
Siveg! o eTHl&@ 23 Smia sCamfl/ & Q.8 sstraym L 2 uliflseflstr aemiéd,
ugmwofliy Hnid @eariQumssib Cumsrpoudfnens
uwsiruSHSGssrariLGEng. Cuoaib oy mrHsE 15 Himb &Gumf / &.Qs.15.
greuy o eranflsenme) LLETURSHS QarsreriLGHADE. @8 oL
2 uiifisaflstr Rl 2 HusHuiiss 17 ssaigoneGh. @nhs o uNfesr HamgumLu
Bair 2.fusdlifles gyemhidig 3 Siymb &Cor)/ &G L5, (fler 2 HugEudie 3.4%)
Qenaifssiu@ang. dhustar 70 Sgmb &Carfl / &.0.8. sEng 79.5%
2pHmed QEanflsesin mos e esafe) CoésiomL Sng:. sreur 2 amaflaar
Boaiu@sdu 15 &.sGurfisefie 30% supder amidms wrhpé
Qswiur@sEseTsl LuaTLSsILG@NE. urbe 2_6o0T6unf1 & (615 5 (& &
e &@ih 10.5 geallcmyr gy mmeSisy, 3.0 geal/ cm?yr w GG wmils
2 custenlls (&6 SLSSLILEHNS! Wnbs o srefadr WL &b 60% 2y Hmed
sueTiAlmg wrHné QewburGoEnssms LwsTURSSILRSANG. HengaiF
GewiurGisEhssrs Wssh@mphs ouHns wl GG Qessuflssiu@ang).
B0 B8 smASSH6 eyplons s e JLHNO Satam L o fsmearai,
(21%) sroure dnearisaiio (30%) Hewn arug Qzeafla). gerem’ L
s uffismers QeaTpmLbs home Bar®h s fuemerGur, STeury
2 o sflsemend Qestrpenbs apbmed Ban@h Seraym’ L o uhsamarCur
oL udlame. Geaury HYHpaTars AOSSHSHS oarl Lio" 1 S
SLEBILGW Cung phms 2ol Ll L $8he Frn@hn Smbyaghme.
2500 @@ auflis urmsiled GuibGastd westai gy i aeTor
@rﬂt.uscﬂsisr s@iss HHSHELIULLTD Qurss Lostor_souptd guufifs geN@b.
Grsim_meugns @sh@sfnrr@ ﬁ._m'_me'_l_gg,lgm QphmeSlsir gyamey Ug CiLng T ees
Gopapg. T@malld amifme wrhpé Qmsﬁurr@emﬂs&r(ﬂurrg 24 Hmed
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Gunereiiss Qauuiors QausfiGiLmiangsTe peiQaur 2o’ Lo’ LSS gpHms
&y FHLGIEMS).

greumigafls afligd Gurss eeflurer 3000 HGsur &Gamflaafl 50%
(1500 &Caur &Carf) LG 2 ArdsaiudSng.sfe 1% (15 Hesor
&GarigeT) LG (pge 2a’ L wiL SHo urniu@Hng. 66 By
(asirenio 2 HLSE Qeumi 15 HEr sCamflssT G JHOSEHSS BisTGeumt
oom” Lol L g&led @1 10% 1l GG, GLenLwrer 2 eways shidleiiuile G
SpHme JHGwTsad, Beromer o emreyssnid sl @u&EL g nme
Iiflsionsa|b srariUGHiSng.

(c) @i enLé sreeumi eg Y eupa gpHmed umiey wrglfl:-

Bupsmeuiis CuiiFssh o amaFsmidaiyb Amse) 2 mraF FralhieliLd
RCT eSLpHlemen LSt el Glkigdlstrme. sTeoflsnin e Crmigafley GLoi&ssd
o goTeuE Erded) CLbLl (Hé sremILBSDSE! B8 SL60 (Sblmev s sogdls0
B Qun@ngl. QuTsITs FHESLEOID Pt 2 HUSHS GMDEITS
@&, Cuah SLAMMY ST 2 smeaflsst g 2_Mugdluilsir
Qu@LGHeow LLETUGSHS AeTET@ ARusTH Hmee vl 550G
He&Emnts oamey i GCw HoLsdarpar. QNG Lrmrs, sr@®
G phmouET_nsdh 2 HusdH Geiuiu@h Wrbormre 2 W¥IfsSrer
(PRSITHSWLD GT6UT 2_6toTsruflEamTeh 2 6voTanT BILIET G- sTeorGou 2 ullit & Elyeiflesr
QuEBILE S SMIGS &(HGSTs Smgajo L SENEGS SlenL&Sletrmenr. sTerGey
Amsay 2 ey s GEcs (pésHudgaid CQUNIFE.

tesLpsdiush Hmsir (Ecological efficiencies):-

o smreyd sTuleSlufle o_crer gt 2e1 1L 10" L SEMGS6T LWSTUGSSUILC L
SyDMESIeT DTG LD SETOLIITEEILL HDESIET DTS @lemL_Gi 2 _eem
Qer_iflamears Qersi® g 2o Lol L SESHEE SIBSS 201 Lol L SENEG
SLSSLLHLD SLDmeSlsT JeTemeud S 6TL_(HILISLD. 21 SeuFLILGLD SLDMEISELD
Qeuafufi (L@ LwaysTer DyHDEISED Gen G o srer aflélgti egipsdilie
Smer (efficiency) sTariL@id. @smer JiET&HeL LG (PMMEST 2_sTemer.
SjvaTSHID SpssmL HmasaTakaseT (pa rameter) upplw yflgped
Sjsuefuib.
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1.2_soorey 2.1 Qs etn (Ingestion):-

Bla1 (5 BISTCUTT sTOSSISOSTETEnLD 2-6uT) SiLRg) SLHmE0lsET SjaTe)
Sy0g) G 2 HudSumet 2 | saifhe gafliler SIOTEUTGLD.
2. gamowiorge. (Assimilation):-

@8 meiCurfisr o mrauresuln 2l ArHssiu@io
o _somay QLT sflstr sjmay, R Amsiurer 2 | SrdléEn Gaewsdler Lm Qeuafil
QLT a6 i @efFCaTGeme e sraThissT Syhmame Hamaiubisgiso
GuTEITmEnELILIT(SLD.
3. Heum&ID:-

Bs1 auemi Seng wrhng QeuburGaams GipssiuGid JyHmer@LD.
4. fler gy soeuaro (Net productivity):-

suTESEHE Ap@ Wusier gLHme 24&ih.
5. 2 UG-

@81 @ 2er 1 ol L SEk0 2 HusE QainuiuGid yHme GG

Sssami. onsaarl UuarURSHRD uaGaimy Sk
LouoTL. 6O 6 l6aT S60TLOWNOTSE560 Hlmsmenr jarefh_somb.
1. 2 pudHiwremfleir semowions@io Smedr.

= TouTTEIGST RenaliLiR&aiu a1 mmsh

spaflufiear ojerey

2. gienGeauntleir gemonnoms@io SHmeir.

= 2 L Arfssiul L o auallar ey

o " Qamesor o_sorellsir Djemey

3. tgpsShusd Smedr.

= om0l L SEANG L SSILRLD o hme n + 1

oamt” Lot G0 sTR S g 1ClamereniiLEin S4Hmed N

4. & auemt 56 Slmerr.

= fler 2 fuéd

SETLOWILOT 6D
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QSSwmuh — 2

GG 6DLD (G5 Lp60NILIGY
(Resource Ecology)

e E SIS S ComeuiLITe (PSHENLLITET SIDEID 2y HmemELD. slleusmud,
CuTS@aTSE), Qe fnareme susmt&d) CLmeTmsuNsmm 2_6iTem_ & werflg HeuGLo
@ger Crrésur@n. @G GMUALL Bl Jdag ar sl
weflsisEnsEn FYsnusdnEh Comuuraranmns SGUSaTTS
oSG aufinimeCu GubmaasTd i) eLPSVSSTLD JIVES! CLPGUTSTTLD
(resource) erarlu@D. SYOU® suaTRGsST @rETH  UMSWTSLD
f&esu Gersre. meu 1. ugIllssann Gunms aamn (Renewable
resource) 2. ygins s @wusor Gumens aerd (Non renewable resource).

1. yganiésann Qunms aer:-

QupbuTsud 2 uiisSremer (biomass) ypluemLinss Glamsr
@euousmd Gupsmsuien opiififisors Holsdps. Qudops GOphS
smaugHe BsimOLd 2 HuSH Carlig Lginiés Guaib. @l sr@lss, Lufitesr
GurresTy SrauThISsT, aNeki@ a6, thifiu 568, suafl grbme, Eiflsreny gybmsd
(hydroelectric energy), imib Jme §& Zyoms (tidal energy), Hlev ClsuliLs
2Hmeb (geothermal energy) GumsiTpsnar SyLhi@td. shunss AL G0
uymofgsme @ee smorsl QLSS Qe iéAurst) LesT SjefléELb.

2. ygIifss@uer Qubss susmo (Non renewable resource):-

gmb 2 HATSHE FavL ST TOH5ES6ETETEhD E6HOUET RIS 61T
Qupmaud o AN L erefld LEGGL BiwmsAdapear. Gahamn
susoTILsHmUfsTRl LIsTLGSSere) QBT vl Sihgi CUTeS snBID.
LE (G gmm@mu LeINSsl uherilrssaTsaTar amES LG
STERTLISHT6D g&smu ug,]unjlasas @6 suSTIRIGST 6T6MI SiemLp&aLLIGISlearmenT.
Bede), sefi sremrQemmis (mineral oil), Gupme sumyssset (natural gas)
CLsinpemen @b Sy rgth. Peocsenfl, Gui_ Gymadlud Loppuh GUuipenss sumugsesei
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Curerpene  ymgages  alQurmer  (fossil  fuels) eremmid
Sievpsaiu@ElsTmer.

uYsSsyon LHDD MPsEs WoDuThmn ODe amhi&eT (Lryst
whmh wrysTer g oped mermsst) (Conventional and Non
conventional sources):-

Syomed susmhigeflsir GLm&sLoTers;) 2_asGlomigih 2 srar QgmAlnsTsme
LM eflsugmu susmidg_sir Cure s GsmoiysLwg). GsmiibeTens Hmid
sfloiamuggicomaatlst lsUGLIf susmi&Sullsor smysmmons: oymmed susnThiseflsr
@auy sflustarmduserg. Cuaih wryan) Gumens aueriis aflsr
UILLIEOTLITL tg 63T STITEOUTLON & SMMIS 160 Fleheredar(epid symuL_(Hisiremeur.

I wpsspmn HOM0 QSTRIGH UG WTUFTT SLDMED SISTHIS.

Symotnpisafies Qugpbursrss sflQurer witsst (fuel wood)
si@safler LusTURSSIL. Gl L ST Qsmiiharmrsense HesHu
Gy AevL Sdlsrms. sTHsarCa QemfiharmessT LETURSSND Hde)
sflmsuflésgrdleil L g1 eranGos seaflo sramGamriissT HussMsGluduns
uwsru@SsUURRaTmaT. 96 Emh (running water) Gsemeuwmsr
Qesmflopruyd suTTes HoLseh GLhsefls Ehbldrssd
LwsTURSSILGSDEL. BT 2 asiCurms@ifsr wHGnT Sy, Mmeo
SUSTLONETT QYIS hHME LWETUT. RSHEG ESHS. @ma mer S
UPSSEHN JLDHMED CuETTEISET eTsITm) HempdsiLBSstrmen. Beubmies Hevd s
Sygmeor @ Semst) QuibmeTaT ).

Il upsswon wIHH QHDo UMRSH oog LFLSFTTT S, HMed
EUSIT ) & 61T 4

SHMISSP0 g eréssms guubdsrs Jpng SonEs ey
F&65me WL HEW TPUEISSS o iglu LOTHIN YO QTR G Blds) o_me
BTRisT SiEdsss Cem rhidlal’ L eor. sraorGemmii whmid s Ul 64&6TT e3(15
prer Sripgiefi Curdipg. Cuoand ugnlss Gusr OM UETRIS 6T
SHDIFEP0 WISUTL L. TOUGSSISsTyar. o dmed st fmenseg
suemt& FwenL i Gl&Hs GULEOT LOTUSTT eSS smeT D UrGSTILCST(H
e Glleardl wrs THUESETS USINTEEMON MarRsaTT
FRQF WD Cousmm@id. sTarCsy AW Ome susThIGmeT 2
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pupdser ghsarCo CuhQsrstaiu’ @ agSsrpsr. seiUpsaiflass,
GousmetoTenLoSSLM6 ST, Hmeb Hsmeviisetr, aftsurkig mmid wesfls e laseT,
il 8648, erim #65, Jmo s HMH LHnID Flv Ganiu O
GureTmeney LILSTIT DO MRS SGh. Gmea ImerSSID
LTHELOSSTSMmEU TRTLSTE SHMIFS,L00 sissnes LyTofissiu@io. Gognd
sTHIaoT (R euermhigemeT Lo (Bub sTbS HTHLD F il é e Caemauilsosne. LoTmiTs:
2ibmes 2 WisHyer (energy biomass), tflu s&d), Bl s, QuL_ComeSlwib,
BUuDE SIS ST, EiileTEsS) HmIh DimIss T DM CUTSTD JiEeT S5
SUEHE ) MMED QIETTEIS EETILD LIETLESSe0mLD.

Beusel, Qui Grrsdlud wigib Giubeans aimy CumsTp wrjem 6LIEITTEISS 61T
SiFsih LLETUESSILOESTDAT. 2 08 DN 2 HLGSUNED 90% Gleiniens G
£ tlerass) whmd Sjemss Hne 2 Husd Gaumia 10% wC GG, 30%
0&&6T QBTG Qe susTihg KRS 80% DML usirU@S Hé
Qamstdsmper. 158 20% apdpeme 70% WwésT GFTme CSmeL. ausT 5D
Lommid 19 BrEST LiGTUES gidleT meT.

I wyyem gLHme sueThISET (Conventional sources of energy):-

@i Bleudsifl, sefl sreiGenmis (mineral oil), Guubsneeumy, TG
LMD SIETNES SDHME CLITsTNENE S BISLD.

2) uysogauges stQuUITEHL&6r:-
(i) HeossM:-

67méh(&6mmiL 6000 LNeveSlust Lsir fHsodsssifl yfléaiufls 2_6Temgl. @gieueny
200 SsoeShweir Lar Hossfl uwaTu®SsUUL Q66T Si. o0& siflwim sor 5
Qsmfipersmevsaflsr (péiu opbHme 616D oL (PLDEVEVIT &) & ST GILIT(EIT &61LD
LUSTLRHDE). B H6 S SCsmanumsr suswfls Fhulerer 21,0med G smeilsy
60 il am_igsner Blavsafiub uggin) Fevseiiyb ReopCouhmifimg. sueihs
Bri(hissT fedaiflé@l udons sTevrGleToTiis SjueuG) auUMLEmaI LWESTUBSSS
Qem_riadusirensor. @) Sumsiles grenflaéhé (Raniganj), smflur (Jharia), Slpée
QursenGyr, Cuohe QuISETCT, LTEE - SETQMITD  (HOUT LSTATSSTS ),
SWsed), Lmsoéamt (Talchar), sk — et efmith Cangraufl LsTarS5mé@
Cumretrm Mo eif§ SrmiGBIgET 2 6TaTer. Aaumm, eflsvsom, GlobE aukisTeri,
5By Gpad, oybAMiTGsein HmId weummsis_w @LiTssrs wmblebistiso
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Heossil gy smreamhiesT ojfleid @ eTarer. QUTSIOITS Ensw Beossiludler
CaiiussmasSnd (heat capacity) @mmey. sTarGos LEsS sID GMOHS
Bessh Bisram suniés hen usTuRSsLLGSNS @& amrenor S SHlemms
e plog QuEpbLrsrer SsrlerRmewutiser Bassfle &ibehieafsr
26 2 airsrer. QuTgIRITE 6l emeur sTeriL@L Liggln) Blevs el ereiTLig Sitd
&onhs Hosen geb. saflgn G vly Passfdlsd sy
HevsaNenuait & Gmmhs JiaTey FMOLED 2 6Tergs. SLLDEM tp6b 2_sirer GpiliGasd
HeusaME smmissHe s 3300 WesShuer Lsirser Ly Flasa 2 srorg.
@1 st Lol Hesel ausrgHle 90% 2@, Blg) 600 GlosTeaurL. gjere
srsmrEms 2 Husd Gaidng.

(i) evevorGewunis (Oil):-

ugeurdsiuTamusafle sremiu@in 10 paa 20 Camg gy mrGS6T
uyenLwrsT STeuy wHmd elokgsaflar afsmisat (remains) seafl
sremor Qemmibsaflenr gy emrhissT o @n. 9Gufsar, GQusalGar, (kg
USSR unmith Glom@ sydhur (@nné, sayd 90miwm, @eneus, Fymeir, méSiu
2Py G s6T, ST Hmib uameTsr) o BrEsefldh sefio sremGlemmia
suemd LlGH&) STeTULHEMSI.

@EHuralss epstrmmd Heneoll LITEDDEEH T 6 ostTemiId s
Slev&dlsirmer. aTamOemnl aemd Wéss QUUEGHSE Q@ 10T
s HCOMS L &G yHon erarg eraflCu’ Gererg). Gug uds
ShmE—-LITOLUSTT UTeTSBTES, sL-CammuiLgdasst (Coastal strips) imib
gupfles upssrpeeor (offshore) ugdes, @M swlemefiser, S
uNEmeVsUEITD MM Sybsrst H&ECsTUNT Soysmeners amdlysTer LG Eessr
GumetTmemey 2L TEIEGI0.

@rur ssFdrn geLwh susmr yeveumbls wi HCw seaflo
QuLGyrediiid Hemi_Sg) LS. (PHITIPSND I HLPSS Iievaumied o_sirar
wré@m (Makum) sterepuile &lsb 61 evor Glovoris s il Ssul L g).
&85 H0G0 NG Gums sulasiisafign whmusmus aniluysier
LG Saafleann QuesLosTailsh sTetrGemmis susmh @l sevHiilip SaLiu L g).
B Ig 68 Ble0GLI sTetorGlewonis anusbssit (ibenLIs S Dasmrulsy Bmliugrea
PuuGH «wigosnou (Bombay high) sreigy Y& &GRS, oo furs
Gamgmeul, Hepeizemm, sTGafl LHmIb werEd S g misefier sflpsl

24



uGslsefle (delta) eramQ@emnilugeasar (oil deposits) @@Lug)
sar iy SaUulQaTarg). samGlemiid srhansafld @unems erflasmey
L BTTEUATTRISETHLD eSSt mewT.

(iii) @uwmews sumy (Natural gas):-

@upems sumysseflsit Gurgs gysmrastd 541,000 wiseSlwer
FGTHLLiTssT st SowSHSHL LU QeTaTgl. @WUMme  suTueuT e g
giHurelng Guismasuwilsr uflsT@b. @& DM aTOrSaD (energy
source) safuwmarQemmiGaudd (petrochemical industries) sismpsafls
s&FemUGuTGeTTSad (raw material) LwsTLREDG). GODHES STVSSINET
Bunmaamymea plumLurssd Gerare fare HusH Homowsms
0L SHID. (Pl LHMD GSQITS aurweiunsalie @mhg 1730 &b
Bemupsiver ammerSiym — Heginingt @Gpmis suth) eypsutd 18 LlsoeShuest seor L eumy
QT BTEnd Wil 1rCssin, Trgavgrs, 2 SSMIlrCssn GurssTm
urflohisEssE TORsSSFAFOmILRANG. Qo o 8
2 75Qsmfnermausst, 3 Ware Husd Homewrisst uwesGLYS 6T Der.
@isurefled 12 asdafiiy Hmownies 2 6ToTer. FmWL Ty
sTermen L SSUIUEL BRLLTSSIULL GuiGpmedlinin ey’ (Liquified
petroleum gas — LPG) pr@uueagid ofGssfled afGuriearms
LisTUB SSILGE DS

Revsah, QuCrredliud sramiuGid sefio sl wHgih Grubens
sumy CumsiTmabenml LLETUGSS SjeTe LisTemmd swrflssiuGEng. Glme
i g Seuflotisaflsdl(mhgl 2 (HeuUTeTansy.

) Bieusm oubmed (Water energy resources):-

B uginfNssausn yhme aemom@Lh. G Bs LTYSTT gy Hpe
SUETTRIE6TTIE0 (LpSSILLOITEDT E6IT DM (ESLD. [ETTssT &5l 2 ITLOTsTT wemsug Fiflesefledlmksy
afgbCurgy syhmed o mamding. £ Bdremid sHsweT, WIS THLIHSSTS
SLHme aeror@n. @hdureld Eifldr 2 Husd Yaarn DbsTErG
AL SHerCungy medumbsiul L gi. Ssrer e A HMOUETTSSTES S
L Rigseir eHLGSSLILL L aT. Seubifled UGTTHRIE, GUTSSTCT, LTEsblsL
WHmib elyTEL, Nemmsin., Framisg e, Gerel whmd Gamumsm yusme
SONI_Sz8smau. Guanb 2 SHMINCss5H60 o srar LTETES! gybiiksr Geamf
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YOG ST SS0 2_6iTeT FATSMT FEITEUT LoHOID EIOST LETTSSTEGES S L1b
(Narmada Valley project) Gursirmemeu sueih gie(HLD S L BISEmT(GLD.

@) omussm yome (Nuclear power):-

yem@egeu sTFIQUTELS6T CogLonss (S emmibsi m@@ 1Bemsoutied )5,
SLHmed (p&SSLomsT G smTonGL. Afisare) sSflwss QUTLET siTmaTLOTeT
ponme gflE@n. ahsgssm LIs @@ Ler wGraflwubh—235 epsrm
WlsbeShuiedr Leir Flevssasifl Smid 2y bmemeuiid () ussipsior@ LilsosShwsar LTOLMDE6T
(barrel) saflu samGsmi Hmn Jopmoun yafléEGo. Wearsmyn saly
BLMOSURISELSE (Marine vessel) srfl@Qurgsstraa)nd Coaudufied Hmb
2 soreusLLBSSID Bmewtisst, efsmGaafssamadr CursrmamMigILD
S|EmISeH® W LWETLESSILGADS. EmssKANNBES JEssS
Oup SjeTmIGHmHRme (NUclear reactors) Ggemet. Lo UENE 2|ETBISS(HEEDEVEET
2 6iTaNsTT.

) Quibi ommssmeame (Light water reactor — LWR):-

@l @efliafiursrrsaib (coolant) Geulins seofléseb sTemyeser Bi
LWSTLRSSILEH MG

2) sanfi gamissmaemo (Heavy water reactor — HWR)

@ds senfi LUSTLESSILEHDS!. .6, Seig st lpupl terflid —
wGreaflun (CANDU) ojsmmiésesmeasmev.

3) Bin 2 Gers Gous rraysmevasst (Liquid metal fast breeder reactor
-LMFBR)

@8l @eflefliumsmrs Hiysu Gamgwih LLETLRSSILG S NS

2_fuaih (pgausid 300 i AT BlsmsviLmbiser o _eemsor. @Sk oGLofigar,
USSR, UK, Sipmsireiv, ggiiumsir, Qggioaf whmib serm sy gr@ser
EHwoTsTEnaILTEGLD. BV SIS DLDWEMV LSS i6uLd, CuismredTento
Lhmud eflsiorQeue] gurmissd Cumsiry syemiod ol ems e LisTLRS G610
Y2BILLD uflsAmg). Gogid GESurede) e sHifiusss seaflomissr 1 3% )
SlenLs&sirmen. amm wHmID TregsivgTesiisir e LG Heefler Camflun oyfein
Sl sdearmar. Garard  sLH&my . wewrelled  @mHe  CarAwin
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NN50sHhssuubHng. QEdu Jmissds syaen (nuclear power
corporation) usu gjsEed) FlensuLbigeneT 2_meuTd@is Liswuflsd I (HlsTsmg.
Semsa sh@Qurmst swndufer (Nuclear fuel cycle) @idHwr sryprens
@SS 2 6Torg). SHCUTSI SITOLLT (Dammymsaly), Gem LT (Mmegsvgmed),
omh Sourssn (BSUEETE), Cursrp Girissfle ojsublsElamebis 6T
2_6iT66T.

II. Lyy sTrr DG PSS WTHDI DM eSS~

1970&afls sTOUL L QuDmsd OEmES (energy crisis) wmerg
LGNS Se0606 LoHMID o7& THLGSSTS LOTHD! JLDHEL QIETEIGET 2_(HEUTES
Coustimg il HFILESSmS TOLGSHISI. LTUSTT JDME EUETERISST CrIsLmS
Gomis Qaraa® uHST 2 OSETHSET JNETSFID TSI 21,DM60
susTTRIGSETTST 65 LSS S, STHMIEHS), @RS LD, Flv G, 2 ufi st
WhHmh uskTesTTSSiasT GuTsTDaIEmHY LWSTUBSSCousTiaw gl
sTOULL g

o) &flu gyHme:-

o 150G S Cameuumsr Qauliu 25Hme HYID erssS GursiTmeuDsmM
tflu gy dmed epotd QUDYISESTETETEUTLD. @i Hwurefle cg,flss Siyer A& @i
[BTS6T yBlesth sTETLISITS Lo SEENITeESE Lilgeb Lsverslé:ed:sn g Lg).
QTS 250 @60 300 HTLEET DT teufliusir Tardle@in B semer
@ Hur QubmISTSTE. GBS sl SpeTHISE 1648 —2108 kwh / m? g mHmed
Hmi_SHpa). aiGaum s HEsd 5 e 7 kwh / m? egiflu §58) S sEng.
@55 srmeromer (fiussHurarg qafl BT WSS BlepsotarHm eSS LD
(photovoltaic conversion route) gjsg) Gaiu sufl$sLLb epeutd Ay gt Hmed
anSsaMTS LTHDILEENE. @ Qe aufissL 1o eLpsuLd Qe §& ST G
Bués 564 (mechanical) wrseayd, e (electrical) s&dursaud Gauliu
séHuTsDd LrHpiLGSDE!. Gy B0, B GE-DoIb s, Gy
2 witgdeer (solar drier) GumssTm Lis & eilEeiT 2_(HEuTSSIUL BISTETE. 0L TS
Cumsiry @afii WrCgssmaafld LLATLOSS sosaamy Giflw GOy
o (eumd el (GeTerar. SSTLTTIg &S Talsn Goam Lpmid sLIs Uesfll
ByCsansafld (@fu &5 whHnb STHD g&d eyl QFWHLL Snigl)
Qamfmi ukissnesr [IT 2 HarSSWLETITS.
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gl Mdtards Sjmulurargl Hdbens (g fubsmbiser (silicon
solar cells) eupmid 5, efiSs S semer Crmplns WsiTaéSiuTes wrHnHns.
@ssamkssm ghsmmiLys Hléaner somsamsatar (single crystal silicon
cell) ue Lgss samsmrstur (polycrystalline celis) |0 QllgeDM
s ussamsamaCur (Amorphic solar cells) @@&semd. Gaumemm
AymoiLmisellst Qs mellerd@sammaeb, anGerss) hmih GgrameseT. 4,
sevikisenT aSleTé SIS, SLNsmT Bl CLosmL s whyi sremy sugSufisoeor
2 I umESHmokissT Cursy @Liisealld LuETUGSSUMD. GipbhSeTeMD
giETuTEaTSSnens flopssan @ea Qufigh vwETUGEETDET. et
smallsEnsE wrpprand @bl LustuGEsomb. gsfl Wsrarwss
SpwiuTsars o s giuSsns, CaHiGurmsflsr LwsTUTg NS
SFOLILTSLD. BuDemns STHIESET LoHmId UMmeueusTITaIS6T CUTSITD LG Sleetiapnn
uweTuGisgeoms. Cadw tefu srearwss pnms ellarsasd Ht S
(National solar photovoltaics Energy demonstration programme) &g
wrysTT gummeb sustdgismm (Department of Non convertional energy sources
~ DNES) 1 mw fisresdlom o pusd Qewss o ve il eefl
Bererwsss s@alsmea Huoalysrarg. Q&smallasst Ehammpssan
SimelLDhisEn &S WisTemy susd efissanud, Gsramadsasr &l QL ip Samer
Bwsseyd sl ermen.

&) Srog 68 -

@rdurailed gHsurs srpm ofsh uGHsst UM o sTaTeT.
QperaflitHuralstr ue ugdssflan GRS sLhsmrsalgin, Cung
Gigm_iigd smeuigd, wsdhu GiHuraiies de LgHsaflaid srpBlsr g Hme
Sl sremiu@Sing. Gefiisrukseafln @ Braflsd 10 KW/m? gerass
srpflsr Cousib o5e NSS! 205 2y 600Tesh 57 LOMBIEISST 6T 63(1H HTEHSHE
4 KW/m? &gt 915 5GeussH60 smmmi efsding.

. srppesdou Quss g iparseim (mechanical energy),
st arrHparsan WIHY @pleupd. Hyrwliypisaf STBDIFSSurer g
flloopssdh Gurearm umllsmaeh diresH  Gun Bwenrg
2 CumSTmonisEns@ Wsires S oefldbsab LusrLGeng. @k Surafiso 20000
mw BlsirssHemud ammisolmba Gumeurd. s aNuflsh 3.3 mw QiETeD S &
uGSuflsb 11 mw gjsre)b, péarailss 550 KW JieTayd \DEOMTTigle [Taleb _eirerr

28



HGusrat (Deogarh) SULDEM ip6 2 6iten GrSsisE!s. LM eflsvavralle o _sTar
uifl 9w LG Heeafled seom 550 &l.aur. gierald sTHY FSHH) 2_6Targ).

sy ssSHunsrg ymsaiger sifl Qurglsamer Cafiss uwsstu@eg)
wl Guilsir) 1ong whmih spmiFEns FiCsE gHuUESSTI0 ) HMEeLD
S5 mgl. DNES ampfisir epsuid @iurkiid smhp) Ubusemer B(l(Lpgaigitn
e erergi.

@) ooz ope (Tidal energy):-

SL6 LU LLOTETS) Sine QSSETTe 2 kg STEISET SN
D60 5 DM THLIGEMS). FesuT ofmid Feomr GLssrm BrBisefle Fim Sjemeo
28 DM Heneibiser Senwssiul BsTamar. S & 2Hmedlsr (psdhu
uwstr 6T 2 MUSHWTGSLD. GEHUTeTH JjONES JHDME CUTHRISET L&
suSHET@LT, SToGu (Cambay) wimib s sUeTs GursiTn LG lsaflsd HFleLo
o_sireenr. CLoguith suLF&S6, 6T Lommitd Sib&nstT Bl&GCaTUTT Seyesr GumsTn
LUGHsEED RS HNH 2 HusHsEE shpmautu. Gaailyar@
B iisefgid 20° C &G @GomEs GatufmaGsrsm. @aflibs BrEé@ser
1000 5L oSl o srarer. @hduraiie 9000 mw gime @5 2LHmev
USTRISST o 6TenGTES SamrsHLIL Rerargl. @Ho 800 — 100 mw &L&
susmeT@LTaflgin, 7000 — 8000 mw &mOGU sumar@Lraigin
Fh@UstreSlef k&1 QLmeumd steiTy SemTSEIL L BeTer s

7) Gurmf Qaiu gypmeéd Bmewrppb (Ocean thermal energy
conversion -OTEC):-

Qauliu wedreus sL& Fifled 800 F (e 1000 1F oppdHled [Flsvayt
2B OERT @enis CalLfmadeth (5-7°C) augitsigiiumer Gopuriy
Biflsir Gauliuflsmaé@t (28—-30°C) @evL G 2-siTem Coumum’_ewL Ot LiwsTURS S
2 D0ED0 2_meurdsamb. fiss e Curmf Qauliusybme famsorhg Hmewn
ERSHLSaud syimme 2 jusd Qaiuse.pws:. @s 2 HusH Q&iiyth
WBlsirsmd sLperhsiusfle @@ Lsrui Szl

2) srbpos syhméd (Wind wave energy):-

LUy s Gue srHkir aflmaws FHLGH LTS Simesghid DL Dmed
auenGuowm@th. (g fuellsr gyopelsd 15% smhg) s&HLTS WrHpiLESDS.
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st om UGS SLHUTIINEG LIHNILRMSTEH JEMESET 2 HarSaTmer.
SmaasT smrmiu CrTSaE Qe smrufs Curd 2_mL b CuTs gHme
Ao el gl sToM @S Quynd gybpaeail. ymaseafld B\mHs
Crmpwrsl QuId SO 2HsS Sl g, sEeTsTHIs STHMISHEGL SL6
LIS G Cw srBuGID GaLbuTRiEeTs Sienss JLHM JiSeSS M6t
Cauefiu@Hng. Ghdureller sLpeemy Bembd swryrs 6000 .8, gy @b,
@O [HE! HenL_SGL LMD euemd sitomt 60000 Mw gy GD. Beton__ FenL wiyssor
(barrier) augsflsd DEoLSFILLRMHEGD Jma FusH el (wave
regulator system) eLpsvld &1pé&setorL. LILsTS T QUIMEVMLD. 1. SemLLITEmIS G L
smrs@UlaL G 2_srar gimiodiumer Biflensoaius Semmupaiorsan. 2. Lisr
susmiiy pGCasrsan 3. @oE s oML Caswnss CFansem gl UL (G
G @O S8I5E1D 4. s filimus sHEsD e FfwsE genLoiNeneimn
uwsTu@Sseons. @gemer sorullsfimig 500 W srrsdHa 10 1 g pdds
UG SSmD. B8 CuTettn LGSeeT @IEHILG s Hoeyaaln gfleib 2 ereTer.

oam) HeGeniu g bmed (Geothermal energy):-

wifluflsir 2 CuypSHgister GaniugSmear yHmd 2 HUSSHSEGL
uwsTU®SSemh. Gg Qeuifeshyser L hidu ugHsaflgid sl
u@deaflgid srSunrGin. GEs o pndGhe Sl sEh Barem Smsd
Gefiiupal@smisEl uusTu@Ssumd. aflwrésal NrCsssHasrer
weflsareir earan GLSH0 5 mw g&Hymw Gefifugsr Hensowid
Qruau@dpg. snéurs @iHurelss 350 HaQaiusmpmyeer
sl Satin’ Herersor.

&) 2.uliisSremer el wrss QerarL gubmeé (Biomass based
energy):-

ReflEGaisme qpab 2 GanGh Jmardgid o ulhisErst 6T EMILD
GurgFQsmasumsd Jmpssiudng:. » ulisHrellsd sraurhessr Ijumlesr
sTEr I LG SasiT Lopmid sifieser, epsllensd Qe e, Herafit LHYHD SLsb i
urdlessr, Bif Samounbissrr, Cosamreor sifiessir, susssifinisser, i sasni 2 6m60,
Ropsds gL misen, wg SWINSGL Byeearbser GumstTmsnen oy_rii@th.
2 UNFSSN6T 2 Hmed SyemioliiseT LgIIdmaie 2y Hme aimesmius Cangemen.
Qe weaw wHmD B YHuapmpl urgsmiug L Guflsor )
LITEDEVGEBTLON Sensoid SB\&Sms.
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1. sseuflo erevorQemmilg smeurthiser (Petroplants):-

Srou swany Crrsriustsmer 2 HusH Qelnyd Sreuy s amers
samLiiyn pundlsar oL Quby awmSlarper. Q&sTamnisafiy 2 srer
soamie Crrsmiustsamer QU Crrasliuid anty CrTamTUETSATTS LOTHY (LPlgLLD.
W GUMIGAGW (Euphorbiacea), e7suGensol GG FIBw (Asclepiadaceaa)
ounmawCardlGuw (Apocyanaceae), ) flGsAGw (Utricaceae),
SireaTGsumrsueyCadlGi (comfolvulaceaa), FGLm” GLACw (Sapotaceae) gydhu
GOUSmSE Caihs 385 fipBlumisaflsh snamie GrmamTUGT 2 6TaTsTeuT 6T6T D)
Sie Qaiig 15 Apflarmaissils seme @plusns 2 md Gaiiu’ Gerarg.
@&Hiemmiugseflsr 2 ulisdirener ol Coetomgw b pur GeTerg
GLym®Bsofléb 2_srem @i Shu G Grmsdiué sipsid (Indian Institute of Petroleum)
seoflo stesorQewniis sreomhsaf @mhEs! TESSIULL SEETL GlLTGLsemeT
(crude products) gridlmrssmée (hydrocracking) 2 Lu@sSU U
QprmiFHsemar HLSSeTaTg). Sl sTeoTQemTlSSTauTRsafled @mES
QUMUSEST, [HTLIGHT, Loevor Gl evor leworiis, eumiLy stedorGlemiis (gas oil) wmmib &M
GuimsiTmeneu s SelsTmenr.

2. 2 ufifw sumy (Biogas):-

@k&uraiiss Garurieumy (gobar gas) o HouTSHSD QaunidleTons
Qawu@ssiu Herarsl. SHOUTMSIL JLDME Q65w &E 2 ufliflu eumy
WéHwwrear Siamws ymiwown. Geer @smifis EIL LD SMMIEES,P60 oI &
TOUGSSTE). seIGeuT TG efevkiE sl erenTSHOHES 22425
WBlesShusir sembr L sTfeumyemey o HuGH GQeinusmd. SymolLphisafis
efler &GS erenib semoils Geailiad ssTQsTTstarQsmnis G Lifleuns @lgemeTLl
LIISSTL(RG SeumD. BengSeaii LgLpsiTar sreT&a LSS0l b 1.4 1s0sohuise
L6837 smypL7enedr, 1.3 As0sSlwstr Lsir LmsGUL Lommin 0.9 Lfl60SNLIGET L_63T QUUIM_L_m6ia
Cumsity CouBiu 2 risEhSE LSlemaL LWSTUGSS S8 tgil SiflLo 2 TTAISETS
gImt Qeinuiom, smesr stflaumysneut) LSTLGSSIRISTe NG 5ENS LOTBISET
Qe L HuPaenss SHSSTENLD.

3. 107 gjersd gymmev (Dendrothermal energy) QiG] JLHMED LIGTT606U0T &6
(Energy plantations):-

uwsirur feiseaflsy (waste land) &Gemfl geTe) s Gemetor.
LB Qa1p s, ohiser GUTsTTDAIDMY ausTiSsemD. Glewe aiin, &if), Sevemid
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wimd gLHmed CuraTpabmDS SMmaugTH Smolitn Comeamiilé@u
LwstTL(ID.

4. paiiyps sifleysalls @mEsl 2Dmeo 2 HUSH:-

paiiym sflysafie o drer HLiQur@mlsafld QmEs Sybme
2_(meurdaenid. Gibipsmm G sheSluiish Geupplsriors Gawusdu@Ssi Herarg.
@asir epeuld epeuGeUT(E JLssoT(EiD 4 MW gphmed 2 HusH QeinuinBHmg).
Guogd srflsumy) siramgn Cursirmaupenmuld SieGUTELsafld EmHE
siumflégeomid.

5. smuLFssHms (Bagasse):-

sissmT gy oasafli 2 margh ssmaaallh Embg arsmd
gwrfissemb. GSurafled o erer siéamr ysmusafld EGmig 2000 mw
Bistrermid o_Husel Gaineom. eiQeir s Fissemr Sy emeuwth o HusdE Qeind
Bsirgnysded 40% gy emeufisir CamasEns@n 58 60% uraearSHHGLD
LWETUESS0TD. SEHbLUSESms Gurw GEod 2 Bufd EmHsLD Wsrsmmd
swriflé&eumis.
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IGEhumuin — 3

2 Wi &GGTms (5 Lpeolied
(Population Ecology)

2 F5GsTmS

ef Qargmss Coits e uwlfiesdsr @Cr QasrEgdHurs aumrpss
2 Wi H@gTena: (population) stemiLBid. o desflss populus sTeiraih GaTsvesE
L& (people) stearm) QUIT(RET. sTarGeu 2 UNTSESTEN S STEITLIG SLp&e60TL oLITm)
SUEHTLIMIS S (D66 .

‘R0 GHILL stesHh @6 GHIILL uGSifis 6T Garsmas
Carite 2 uilflssflsir Congss & GHsns (total assemblage) gjsvsg) CLomgsions
s pflmSs0 2 WisQsTms” sariu@n. “en Qarsmss Caits seafl
2 uiifisefleir (individuals) e pHianeo b SIMiSE ‘2 WF SCSTEDSE (Gipedhuien’
(population ecology) steriiu@in. ygrsug 2 ullfleeflsir 61 etorsooflsem e,
Summler aamanfldmst QuUEHSSHD WHMID LTINS ST 6 STy 60T b &6
Cureirmansmmil LD HyPiEen 2 uli SASTmS; (S Sy GLD.

2. 1Ni50srms o 55 (Population density):-

@@ GO L sTo ambild @ GHIUIILL uriuarals o erar
2 saflen gyemey 2.1t 5QSTMS Y THE g 2 ullisEsTmeE Gl
e Seyssnu@dngl. @ 2is0sTmsulld 2 drer 2 ulflaafler
sTeTemfGema oeupisr stamenllsama LGS (numerical density) (9
G e 2 srer o uifiseflsr sramenlidans), 2 ulisdrafldr oL isH
(Biomass density) (g Siu@lurinis 2 srer 2 ulisraflar srstmeutlsms)
CumsirpaunsmmSQeTe(® @b 2 Ui SASTMSUTGHT TS &6Té LS.
8 Barsdsir 2 1NiGsmme i yeumisr arflsdlsr Gorssi
LenLig: QesresorCLT (crude density) Sjsveg Fflplrid suregld sumflSelssr
LwsiTLMC 1960 2_sirar (Actual) uriusTeneud @emedorGL (ecological density)
SSseomb. (i BiLienss eumiL S 2_sirar 2 uiifesaflsir Gus sredrenflsme
2 10t SQEmens o) iGHmi SPESTITL (ESETSSIHT (LPsuLh H6mTSEL fomb.
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t
@Hev D srsirug 2 1T SQSTNS DLTSSLTGLD.

n sTeirug) Seofle_ulifleaflst sretassfl&emaTELD. 3 FT6aTLIg] LITLIL| Lojmtd ¢
sTeoTLIS CHT DIVE S LD-

o Mflseflst L idHurarg gemeu eurhd urliing gou
rnuGHerme. Lsufleneo, SLLQENLLD, 2 6wTe] WHYLD U SrTssflseTTey
2 Wifaefissr LisH wrnuTGHarmG). sTeafiapld @ LT & en gl
o uilflsaflsor gierey wHmID 2ar’t L b Gursirmsupiler e Ciusmiuflsy
Ssuapiifisaflear oy r&HsE 2 &5 emey 2 st 6w JjevE LTSs (unit area)
aurepn S 2 ufiseafisr srememflsams gSisrsan Quifiu 2 ufifisefler
sTenTaliGems @mpasaid srasTiud. sTHSHSEST LIS 100 F&5&T
urliusTey Qersr.. &Tlipe smers sTellsellsr srevorenfleeme Lomerseflsr
stevaTsmfl G emsssmi afi giFlsns srsTiu@ih. srbhsefls 5 pseo 8 Gg. 1f dbh
EIC LD gm0 2 wnih) 2 emi_w graEeaflsT samalisms 30 e 35 (. 1.
dbh 2 e w wimsaflsr sTstoTemigmessniu aflL ihlEions @Ym&@ib. 2 uilflsslsir
2 160 gyerey Quifugre GYHESTE gjeveugy 2er’ L 1o L gysrafsh (trophic level)
2 WrSHe B\misTe Jeumisr srsrenflEama HLisd (numerical density)
SmpuTs @\ESGLD. Ggid @ 2 ITSGsTmSLTETS R GO L Sre
aurifled e(h GPUUN L uGEulied Fip S g Ssuailers e Ami afSsib,
@i ell&gtd, GleGub el (immigration rate), G LQuILTFA aNH gL
(emigration rate) Gumssty sryswisemeTd swThEGIETeT S,

2 Wi 5@sremsudsir iy eN&gh (Nationality of Population):

Nl fetr smyswrions @ 2 UM SQgTensufsr sTetoreniHme 2 wimHns.
Bimsed (birth), Quifigged (hatching), (ensr&ss (germination), Lommit (Slemey
(fission) gl onsaflsr ey @f 2 NFSAsTmauln S 2 tifssr
2 HUG S g6 Nipiy eflds sramiu@Bio. Oniy e9Hsn ubHls GG Gurg)
s@eumid Smeor (fertility) whaub @erliGLmES auar S Hmsir (Fecundity) gy dlw
@remeLud Capu@sH fhuCausirGib. &mamibHmsr STETUS
2 Wi s@gransufe ns@Lo 2 ufseaflsr sretmsshdmaussr g LusmL_ufleomesr
Qerwsh st HGw. parred @eariQurss oS Emeir oL @
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o Wllii&QgTemaufisr 2 L e amidmeflsr ausrann gysmey (physical capacity)
2 G1D. THSHSETLTS wellg wss Agrmsuilsd Cusrsefls GYHMS
QU AILS) SISDI SHMISH ST (5 AUTTENISE 8 YTTHSEESS (b
GBS TRTUSTESLD. 260160 BT ICLIFEHE6.6MD STERTLS SLpbens GUmRD aiLg
suSDIT (15 GILIGTOTETIEHE 9 — 1 LS risesh 6(15 GWEMS STERTUSTSLD.

SUEDIILIEDD -

R0 G CETSHD @ Qussr 2 1INSGN InsEi Gl 2 uiifleeflsr
sTemmreuofléena Lpy el stemu@i. Nniy efssmes Spdeaeto i)
&EwTEHSIL VL.

B0 S CErdHe pseid
dipty eflflsis = 2_uiifiseflsar srevoreunflssng
o i HGgTenaullsir symal

3 dNn
 Ndt

@ b = e S CrrSHei L Aflgid, d = LOTMLD SeTenLoLEmL WG
Nn = ydw 2 uifseflsr eremmflsmes N= 2 1ilsQsrmsuilsr Gomde
cTemTeutfiGemas, t = GuLd.

2 INiQsTms JLiHS HesGmpans G@hsTd oy efd g
Gopars BnSGw. gQaralls 2 ulissrme JLISH Gopurs
@ &G weuTg gyt QuetT 2 uliflssT TG FHAGESD sumiiy
Gopans @msGE sarugrd Upiy efdgypn Gmpars Bl@HSSLD.
@emsiiGuTs 2 1N ECETmE JLTSHuTaTS) ANSSSENE LIPTE 9|HlsLWTe
@ EESTID UHNTS G 2 el LD, 2 | H@AFwsiuh GeampurhissT wHyid
GLoueh QL iume 2_amEhem HemLser CuTsTmamTsTThISTTe Wniy afldlgt
Gonaurs BnsGh. 2655 2ulis0srme LisHulld Apiyaidlso
2 56550 BISGL. @bs 2 Fedms gL w 2 uilflullsr &HmISFEY HIID
Lomwed Blenevasit T 2_sks Jjeradh G)rSHs Coustor(Hio.

QertQumsassEmsr (Fecundity):-

2 1NfGsiT HMD 2 [HENTSHEGID Semev(psopeefler srevoreoflsemes, eublaum(s
26T (HhD Zjemeu 2 MUGH G @emiGu(hss Bevso 2 ullifleir (brood) wmmrd
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Balisafieir srerorenfidenss, isubmler 2 1 s gyerey CLTsiTmeneu Geor M @eorid
GaumubHsrmenr. LOIT_GLrCamauns et oo et CEITIgEHS6EsT (L emD
Heraui_® yHw 2 iMflsmer 2 moursegdsrper. gmea 2 ulflsdar Hea
prls@EpsQar@muymp ydhu 2 ilflsmer 2 pusH Qeifearmer. ue
YSOsIEIIST L @THEES R (pemith e UmeneGsT LMD LTMTL iy &6l
ST H5G Gren® JNRG HSHG CodUL. (ammeEhHid GG msath
Gawg) o 2 Wiflsamst 2 HUSH QaifsTear. HU6HEG 2 HhHS SHYFEHO
BoeEeD amy Gifii srab Yyagh Qsmisen Qarsmes Cains
eSleurti@ &t @ IQU(&sD Qaliderme.

oG dAifarsdler unsCaromd wHgL 2 L HAFWIwSD LstTL ST
SiFSilensSisir @iy saflsr 2._sareflanen BiswmiféSeimenr. Liraym”ip Seiflsd
s(pLsoLuilsr oismay, 2 L XL wommis Lme s asfer sTstarsoshéomes CuireiTmEme
GLigpsallsw yereney HiiswiféSetmenr.

umeeaiseatle, Qb LMD e AMGSETTE elply. DML ST EHE S gl
Sjsmadled i (HIGu i soL_semar GRsiTmer. QunCmmT Gueso (Parantal care)
ustory @loens 2 uflflsefled smis o_ufifisefsr Snmi5Cann srsttrenilsmaudsy
YLt @ iu@Hsrpar. QupCori Guemrs Lisory STEOTLILILT S
GaiPegupy 2 sl paiQamw opamuh 1000 s 500,000,000
enL 6T @1 LBEsimenr. HevlsTéEio DJeug;] S(peusmTESL smu (brood
pouch) eypsoth eprsTas s suemt 2_1liNeEH e urgyerivefle@ih 2 ufiflser 100
(pse0 1000 Y mL semar @@ EsTmer. il SiFlsl ungisming s 2 uffeer 1
U550 10 Diveug HsHES b’ L sresmrssfidmansis L oL S6men B)DesiTm6wr.
uTEILig s6i gifesled (Single litter) 1fle Sifi@ne 12861 CuhuL L L i semer
repiflermerr. Quifin 2 N6t Qurgisurs 67 @@ GLiypmw b HGLW
FrEElSaTmenT. Lmemeusserflsar efihn (9) PfLE Wl safldr @ ss8TEHuln
(Clutch) 1 a6 15 GEhaser susmy BlasHsamar. (G TeTLS Ry
s@addlsr QO WL st aves) nsEh GLigsmars GESGE10).

wrartaniutens efekigseafs (warm blooded animals) miigetr (litter
or brood) oeveumess; et TS 6T B\ESHTDEL. TOSEISSN L s Quifiu
Fr-@fﬁﬂf:\si) S E5ESeflstr st 6vor sm5Fl & 610 55 AHSws @) (mEsmD 26U Qeum(m,
@@.},e.eagfn GMOES 6T 2 swrCea HevL ST mai. sterGey Ijsmey
Sl smL el @ CeusfiBumpn Cumg @enmibS sTenL Lommud SMUHES susdemiowg_sir
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Bm&Ew. starGu Nj srngHa bl Guiysidsn ohsfsSarng).
(Quiflsireie 1965) (Perrins 1965). s.(Bsofler SIS S G EH&FSMETL
urmoflé@n @amiseafld i @ oL saflsr GEsstsTEd) Jaransrg)
A e 1ffiast uhd Qeig yHs osre) WloLsmard GQurfsss
G EHesmerl) Lymofsmeul QUTDISSSTESLD. (plent_seflsd @YHH 8! & EhFHS6T
QeusiileubsgiIb & s el R QeusfiGwiis saflgg) aumig Gersamss Corbs
2 uiiflsefsr if G Lo saflsr @ehas QamEGE jemaursr g) GlLsT Do
6T 260160 FS5SMUS AT I3 (16 GHHILL jerailovme (size) (pLeoL sener
Bhaumsll Quryssgs. (réd 1967) (Lack 1967). Gugub G, Jjsoag
efl . Ps@Eas Gsrgd Curarpmes SLuGmiUBmoulsr cpam
sLHULRSSILOSINS. THSSSHM LT Garliib ofisons o_srer Crmiseafls
B OuEID (ptsoL g6 Liigorer Gaiiuflsmsuuilsh G UILELD WL em_smerail &
fdwgrs QoésHdarpar. (Asen=d 1941) (Kendeigh 1941) higGleuti
LT usH0 aflS@hn A upmasailsr LGS Geras0gTGHumarg)
QeuliLinston_soSHsb eumigld 9168 Bl umsnsusaflsir & E&S0sTGSemweai Ui
Guflug). Yipiy idsn yHsurs QnEs srmusmsail. @niy aldgo
dswrs QnEs JoTGsErsGH War Qaritunssin gjdaflsgs
srewriLhi& g,

2 1iGsTmauilsr @nliy ellflsm (Mortality of population)

R G sTe CrrsSls qou@dn 2 uifiseaflsr Gy @iminy eildlgtn
Ty SeYssiuGAns. @niy g SpsaaL. GeSTSHET cpen
SOTSEHL_LILOHD S

SO VS ST CEISSed GnsSin
@miy allflgtn = 2 uiflsafler sraiorsmflsens
2 wiiigGgremaullsr srmefl

2 1 EGsTms SLisd dswrs BBaHGLEUTE @piy eflfisn
flswrs @mesi. sharafls maess Lggmw (overcrowding) im
2 uiflsemred Can’ snLwm DU SO wHmis Crmbiuran iblefs @i, GCogb
2 ulliSQgramaullsT o_iHH JeTaiseSlewnnss GSmpbSTaID Gmiy aflélgio
e MN&@L. gRarafin gmalls sraomsafle (period of stress) gefl
2 1fimweil.. Qergliurs GEssGn 2 uiflasr warpre Fwreflésdsrper;
SQSSIGHT LTss Gophs Gaulufmaulsd Caafsser seaflssafurs
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@mias SniaeESemer. gy Syemms GHSGDCUTE Gar 2 Hudd)
Qaiig) 2 ullit e dEIsQamsireleT meor.

2 uiflsafisr @iy sfdgh QarsHng Qeand wrpuGSns). i
2 uNfudletr (i soL_sseiT, Gemd o ulifiesit CLrvesTmemey Liwish, Gleueitem, CousmLwimg
2 wmemuh aflrGse, eflludsiser, QuhCoprrrea maeafiGuGsh Gursry
ameThiss GSILGSTR @niy cHsn oHsNsHna: saflaib e
sum P SHsir HrdiGLL Hmetr whmid gsusurfie S 9SG ug) 2 uliflsefsr
stmrsnfldms g HwmndibfeL Cuwrer QAgrLiyL @ Pp&Slwnmsr
srysfurG. e umfLshdar srigdHpaarale gHls garals ydu
2 s & GLeurs st wrer 2 uliflsedr Gnéas CosT@Eid jag
255 amflsmgaill® QuallCupCuar®un. gQearafle  @miy
stsgarsmalSemaemweii. 2 uWtaumpGeumflsr siaarenfildens (pdHiud aTUSTEH
@iy efpwrarg guer sdiuriiy (life expectancy) ersrml
GPSsiLGAnE. Q& g 2 1lisQgTmaudsr o uilflssr Gef sumprCuTELD
Sy suor(hisaflsor sgreium@.

Qurgians @@ GILILL srasHd Bnsein o ullfsesr
srameniismamu aflgssriyd Gliug @niy efdsn samiuGio. o
Beiseflesr @min pEHid 01 SEDE L't ib CoumuBHarma;. sTeflggith LT
YEFEA g psiing Gniy efdsn Hmowurss srariu@Hns. B8
2 Wifseflsn aumgmTELsr srfiealfssdo wrpuGdsrmsg. wEHTHE
QUBHGUIETT, Sn PSS, SL_HSemTuded T &L Humeneugser CumssTmeumee
mqg',l_n,rjaﬁlrr @iy efldlsid 12 - 30 gefson@in. srenyser, SH(YSSST LHYID
ShBmS et 30 FHaiHD, ATSSissT, UpTéesTt wHmIth LTGLL upeesaTlsD
40 — 6{3%1’0 Sty Adsh sramiLGHNE. agéCaiu @iy eAAHD
wrrg;éﬂfur‘r_n BTG TETUSTE (b GHUMN L e sHuGh Soiu
oSlE\BSEemen apieT oL ausmener (life table) eypeuit sfleréseui.

st oL susmeser (Life table):-

| 26 SpPrsmsl updl Curdu ellertisst QefkSaisTd i
1u‘i\.rrg;9g;nsmaauﬂsi) 2 6en Rei@eum, Qe Hufsr oty aNHsn, e
sr;ﬂn.mr.uq (Xu.rsirrg) WpSShunoms st efleuiissmens; Qmegon_ gy 6ir ut,'_ly.wm"“
9_@6}!“&.836.\”“[]. @ﬂuﬁgmsﬂsﬁ X’ sTstrgmih Spé@ifsir (Subscript) gLpeULD UG
GB&EIL L BEELD. G (5 SpersHeir aynaf DU ETVGMS 6UBLLD
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Syfeg) suemiEAug flanaouilsd GHIGEID. @ ST UL ILTETS) 4T
oyereurs 100, 1000, 100000 2 ufiflser sT6irm SewTéHln iWSSLLBSDS.
IPEs05 suwgl Gso Qausflsaflsr (age interval) gymbu gjare Ix ererm)
GMsaiu@Hng. Qs udsaialarhsald @ris ef 2 ulfluflear
“a_injasmereusny soll (survivorship curve) Gumeomd. geiGleurm auwgi
@eoLQaslllignd  @nis o ullflssllar aarmfléms dx  eerm
GHGSLU I (SGD. @& Buiuafgsmes SHH. RAUGTE aIwg)
@evL Qeuafufstr @miefidlsiomarg) Gen Qeuafl 1006 Ggm_&a 5k gX sTemm)
GH&sLUL L (EGL. @niyalfssdnen 1006Gw G G o srer
oNgHursCu (100 — gx) “2 ey efdhsin” (survival rate) sreriu@id. 2 ey
sffgid sx sTeiTml GMSGSLLOENSI. @ SN L awgIsGn GnifihE
@eoL G 2_sirer syma) HTsid (Mean time) gy st sréiumiti) (€X) Sy@Lb.

SWsT L suemenaruflsiT LILISHT eI~

@@ 2 litsQsrmalldr syrafl g srsmss saflsaad
2 Wt &QETEnauTis angs g L sowoli, @nlieflsid oiblstd 2 6rer sumsens
SHuNs 2_srar GoraiomeT KlmesmLE Si'lp ST L oL, SNl RIS EHSESsT
Coupmsminemiw QaisILDS S, uaGaumi 2 uiifleumfi hisafls (biotope) eGir
Apdleoridy Qaupiflerons 2 uisumpsme yLeD T UL eenesrl
uwssTUGmg).

2_iheysuemer susmyey (Survival curve):-

2 2150z sullsr GMIILL Gnieldlssms 2 innemeTalsmiye,
epeid Qeueflu@ssamn. @ 2 ulisQgTamallsr Jmarss 2 uSifaeflsir
o Wfeumpsasarar Sner gCr DeTemLIS ST6ETR (M!S CleTeuoTLiTed
o ifeumpie Qeramgnden o ullflsafldar e aflsmsmuw
NS850 dmas Ghisa GemGamsor (right angle) sulp al6h 2 e EmeT
umremal Qumeumd. puet L suenemTuiied QniEs GMssuuBD
2 IRIDETRIETTRST eLsiTH SUEHELILIBLD. (PH60 AIEDSUTED 281 SMHMIEE,060
STERTLILEILD. Sysnerss) 2 mitilamis e Cr Crrsds Mnbs: Sysrieguffluslssr
Sl 1) Liggom a1t UM PHTST (Lp(psusmeiLLD sumLph gl S6T CRIrSEle Gimliusma..
sT.65. Lenfgeulsir 2_LLife| aIEmETsSDIEY. Bysim_mh alensuile) HmeETSs) JiHemes
Osm@Ssaflaib (Age groups) Smi efllstb mprégereLoL 6T (constant)
B®SG1b. srerGeu aIQaT, 2 tN&E@D GETART aiBLb CITPAISHETST
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amily omarsg Semaud Qaredsalgu swwrs B@&SGD. a.5M.
pHiEFALmLES LpmeussT. epsirpmeug) aismasulls) bl HemeouliCeGiu e
9 ds @iy elfHsn srariu@n. sGSgsSsTLLIS Hudsda @
WpLsoLsafled el ghasmrdaner (s QuIlssiHeGs @levsme. sy erme
2BHGUIDE JyuhBls e ilmpiumn oHs et sHFumTlmuL
QUi SHeTmer. LR 2 Wie aImEToITaIS6T GIDNTH MmN SES EhSHEL0
Lleor L1 Kemsoufled ssirswriLeHlsormenr.

SsmauiunE®h (Age distribution):-

Gimi eflSlsid wmmis @mii aflflsib oy S @istome v gD ST&H650m5
LSS @ (pSSwrer 2 UNisCerams usty ysemeaill ks (age
distribution) gy@b. @miLgHsTeT aumiiiyssT Lils @emih auublayid sumprmeflsr
sl Al LGHulgud Hlsi staTusTe @iy IHs0 AUSGEGS H&STH
urguGSaTng. JmsuGurs Viniy sl o ysmas GarGHeaflsh
i (Hid oL Qumsirm ). sy 2w SQamensufeir 2ysemeull L 1g 65T eLpeuLd
en 2is@srms gHsfNsHAnsr wag GoDANST diTUMSS
samsEomd. Cugih gf 2 1isGsTmauls o drer LGN osmaus
Gan@daaiist alfgurarg yaunuiiisQsr@GHulsr SHCUTmSW
Qearuunss Hommuuyn ghHisrTansde yundear By
HiismnflsHms). Gurgians Casons sust s 6if 2 uFSOSTmEUNH QUHDLRG
ugGmpearsr @lemd 2 10fleEnn @@ Hanoulmiy 2 ulis0gTam s
(stationary population) élipliLises i 2 ufifisEslb srseriu@id.

I|smali_ L Selbyser (Age pyramids):-

BeanQumsasarad
Yuhgma

@eruQupsaé
arnpdo Bimima
BaQurseas :
asrabBbe . ;
whepuma

&

A B
@fmn 2 W 5QgTma Bemeowse 2 1§i5Gzma . S
YS&:Camemor amgeu & thy {wemflaugsu athif) G auili Qig TS
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B)g1 Qi 5sns gieinhs L sl susnyuLLk (bar graph) gy@ib. @&l
G L srugdlsn LG auugseafls 2 srer 2 iiflsaflsr ssTenflsme
G@saiuEin. @emnbd 2 ullflesr susmruL ST Spuflgin Wiing 2 ulflser
suengLL_SEletr 2 FSulignd @BEESIL L @SS O SHUICL SETSHn o
2 15 5QaTenaullelr QSHenalILBISL TaTS] JSmeull UL enL &8 DLSET LPSULD
GO UGEn. TarGa Jsmail LRSS STuSHDGS SSSHTDI
LTINS G  THTUSTH  ISHMUIUL ML & DT  6llg QIPLD
sresHNECanmaurm wrnU@SaTmE).

R SiEmauILL oL &8 N0\mES 2 W50 smsms HsfsSmsSer
NS GONES(SAETDST Jjsvagy) emeins B m&SeTnaT sTetTm ellourmigmear -
Sfwsorid. eap Bensowirenr 2 ukiSQSTEnsulsT SieHmeull UL L &d&n.LbLiL 6oT
SUILH @ 2 1 5Q5Tas suam @I NG GmDEMST 6T yiiusoTid.
S Sy mL& s biflsd embiiseu 2 uiiflsafkir (Juveniles) sreorselidme
iPsrs Gmisre 2 ulisQsrans aemTEng) sTeETnib GsopaiTs E)HhHSme
2 1 5QsTme Gmpdng starmid yflusomd. QUTEIRITS (PSHEHTEIT alg6
SSemai) UL & Snidy susrld 2 ufigClsTamaamuun sl (urn) alge
UL L &a by BOSST auwg pmb YHu 2 ulflseallsr e enlsme
2B ERNSHUILDSILD GMHEHESID. 51,660 o6oo) Altp 6 LiL 6L 58n Lot fHlemeviLiTeor
(stable) 2 ui0OsT@amU JETag @eroume, EOSST LHOLL WSy
2_uSifls6ir saotomenr oyemaflsh @IGULTSILD Gl me.

o Wi GGsmma Gumdsn (Population growth):-

2 uNiEQsramsulsr HyeTa) whHmn s L enoly Gursirmena sTUGLITSID
LrléQeTeiTeL B)mdELb. @LowrmphissT Wmiy sflHgb, Gimi) eildSh nHmi
B 2 1 SOsmamaudsh CarBsirm oppid efsgHsiry o uilflssT Curampabans
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UDSLILGID. 1. J aug ey euemi&Fdl. 2. S ougeu euami 581,

1 J augen ausmi&d) aIeDETRIERI6EHST: -

QTusSe o iisAsTmsLTarg be eflarours esmibg) Serernt
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g BeriGuesss b WihgaelHisn CUITEITD &6 RIGETT6
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2. S agsy g SSWMLEH UETTEFS CIMETELIEMTRISST: -

@sucumaullsy 2 ulisQsromSLTATS SMEG 2655 L Hms
4 SAMIGgI6CeTTH Lig (LI TS 61T QEM_igih. @l Chineny H&s
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T SGESTLRIGD. @& L sms Haw (the logarithmic phase) ersiray
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L Ama). G siwan WhHssHme (negative acceleration phase)
sTariu@IiD. @Es eTeillnE Gue g 2 WiTEQsTameWT aETTEFRLMLIL
Quergl. @hs 2 && ey Gam_famrasmisd amsrCsr® (asymptotic
growth curve) ereriu(id. @a grhiGEmsT (carrying capacity) steirad
IOWSHEILBS DS

2 Wi GO gTamaullsir e Hims: -

R GO s gralls e aumfiih grisésen g o_uliflsefisr
2 &8 sTremiléena: SENSEMET sTemL@ID. G 2 UTSOsTme SMiieE; dimsmerr
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Qarasai  srheHomse Cud o ifslsr  aaTafisme
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2. uliisGgTms ersremflsms sCsmubd e afulls er@in siflensvsmi
SffoLuiGurgs 2 uflisGsmeme Hemsomer Seirsniosmiu oL Smg.

2 WitgGgrenaullsr susmi&d) eflfigb (Grouth rate of population):-

@O 2ulisbsramallsn aerisd allfgn Sips e rsmmuiled
sasHLILGS NG
susmiE By 2 uliflesaiflir stevorsonfihsmas(o) —
aflflsin(r) = 1.8 2 1 flserflsr sTetimsoefléens; (d
GBI L sme @ Qeuefuflstr symah 2 ufli$QsTems
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o ufiflu 2 siremmpmed (Biotic potential):-

it 2.1 & Ggrensuisir Sisamail Lijaeb HamILTETSTEHaLD SHHmIS (S0
sreflser 2 &ks Henoulaib Gms@h Curgl osunuilitosTamsuils o_srar
2 flseflsir stmemflsamamu gflafsssd Qaiuh o steriks g,nML
“o ufiflis 2 sTemmpmey (Biotic potential)” srertL(BLD. 2 Uiy 2_siTeMTHMENE ESL
2 1N EQsTme aariEd alHssHnGn G Cw 2 e Capmmotu
shm&Gpe aHiysSnalar  gerey gL, SLuGaluklme,
L@ﬁé@gwm&éﬁegﬂm, 2_uiiflsemédlenL Cuuumssr GumLip, stdiflser, Grmiy,
@niy a9Hsin, Gpiy elfsh, 2 el upprsGmp Cursry smraiissT
SO THILSSmeneT THLE S 2-uffisefis BErIOL5& &S SIMeneTs
&L HLLGSgHermer. 2 ufiflu 2 TamHNMISSD SHNISEGHYMSESLD GG
o siren suflmowrarg gf 2ulis@GsTmsuldar garey gydefiums
BiieorisHng. @@ GO L 2 ulifsQgramsuler oama Qu(p S ermeitd
S008I GOUEBTRID SEnuliEAsTmaufsr o ulifiu 2 sTaTTHDED LTHTSI.
2 19 QsTmeufisr Couswrear aemisdsE smeamd 2 ullis Gigrensufier
BTOIQUGESSHMT . WTHTS SHMIEFE YD st S S mevflsir
smyeoononsGeu 2 TS0 sTme Q&L Sing).

2 1Mi5@smman urae (Population dispersal):-

2 uflseir i 2 Ul &QsmmairiniinE (Population area) 2 sirGsmuyn
emar sl () afleved QrurfCuith Qasogen 2 uii&CBTameL LTS sTamiLLD.
@8 epsimy sSemsai FoLOundpsg. 1. Gel@uuisdl (Emigration), 2.
S'e Guibmid (Immigration), 3. aueensGumge (Migration).

1. GlQuuiés (Emigration):-

@ 2uWis0srasiuriou L o uiflger QeuaflGuimigso
SlsQuLTES srariu@D. 2 WNsalsr sarmisms yHsMsGn Curs
Qan’ QéHeNssT, Aumbitigasr (lemming), sgiliyfseamflssT (grouse),
QeueTar s &&6T, oy TSlg&HETgSH6T, FMDLK oysfleoa st GUIT 6T mEm 6
GLeuLTFA Qebderpar. @& 96 GHICL LGSl @D
2 i 5O smTemai QuEpheSSmemud amfil b Sfsrss GreRT_ UL SILLD
SOSHeiTy Fseumioli FLSeoswm@Ld. Guogub @lsemm QsuafiGwmd 2 usifls6ir
S LS sumfi_SS60 Gt CLmesTed ShIG6Ten o 1NMEHL60T SLHGET Semes
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(interbreeding) epeuid wmud soiflars searenwsnw (heterozygosity)
2 Eaurd@Lh suminisenemt Gumisermeor.

2 uif5QsTmal QuEssD W Guharg, YWHFFHumLts o wi
sAlsriig 6T Sib Q1 SsTeremeliLGHsemer eypserCas sHUBSHAM e @lLIST
@erd  2.uliflgst GauGpmsrag ufwu amfiid Gzes Gsawn
Bt Asstu@dsrpar. ysfullarisafls GulCuuiéAeson 2 srammihg
EL-S055En Gemiy o stargl. 2.ulisCsrmsulies @mhg Qumburad
-Fgsmums L &fe6er QauefiGur gy @55t Gesudlerpsr. QuTgianss
GgLICLLETES Qem_TEfiLms B Sge starug) Spflg). steflaib gjesmm) FL @
uC &g 2 WiTsQsmmas Gempe| (depopulation) sshu@mel. GaiGuTsTy
suwhisafle @arltumnsssHndr gflsfssiiu@augsrann Gl alfsn
Gmn&eLLRISTYID 2 T SCSTam s Faoflsme Henso ;ﬂggg&u@;ﬁm@.

2. B4Cwmmd (Immigration):-

G Gummb epeotd 2 uiSGETMS JjeTay 2 WS SIHEG HN@IGE
G 2 1lliisGigTmal QuEESsih (over population) gHuG@ms. e
GyCuu 2 1fsaloLCu @uiy ofidsn yHsfssn Ioag
PeaiCLm&sSSneT Gsmme s Guirsirm eflsneTeyssi 67 HLGEsTmET.

S LOLIWTES LpmIb GteCLbmid g&hu GyssrGib 1 LGRS WHmAD
dp  efi@ster whmd 2970w GYHos  srrmisst  epeol
SLEOULEE SULESsTmE).

3. susoemsGurg ;-

2@ 2 Wisbsms gl CQurssurs QLD Quufsd mmme
Cumgsd sreriu@L. @a wEFullariiser, Warse, unenauser GursiTmeuBiisd
Sflsd coLCunfing. Goaufl anms GQwéshissr Qupbumad
2 uflisGgransulsr asdomaa (rhythmic) Bepasameih.

THSSSSTLLTS Frlamigh®, wHGWLT ks 2| GlLIT (Y BIS
BussmissT LoHmId Lautlsns Lmyur@ CuiTsiT SITTEOTTRIGETTE RISENT GuITEED
BewL GLmISlsoTmenT. g eusttTEmTS St L& Flensir el g euoT(HLd UPSBHLOTS
Cr sfj@ggl-_;_},éﬂsb BetorL g Lwewrh Qg B wouydsirmeer. efleorieer
Gughurgid 2 ), 2 mpefllid whnt QeariGumsssHnans snms
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CurdlsTmer. uRME QussmsaTn Ibsn YsATHsSILLTS
suTLflL 1518 0 e LL{LD jsupnilear 6LGITIR) & 61 TWJLD eSleuriiG & 6m
Lwsiru@SHé QesmsirsiTme. sTeslignab FevorL. G Liwsserhisaflsir Gums) Gleuli
THNE@mEsLD, 2 eRTall LHNTESEGmD, Cou s wm LGS CuTeT (@ pElmevd
smyswilaemed Lsw 2 UNfseT @mée Crfi_Lmeid, 2 | 2 mpalil b mmio ip
SIS EHSENSS APDITRsEEHEGT 2 67 QeriGum iy ST GHUL TR
susvsng CUTSHE SHISEITNS.

2 1i5Qgrmal QuEpsssmy urTHéeghn srramflsds  wWHHID
2 F5QzTms QuUBGUT®.

T8 @ 2 Wit sQsTmaih ssnmusmmulising oifsMsgis GameiGL
QsshsuBsvemsv. 2_ufki GO ran st sremsnléms 2 ulisGsmme s GG
o ¢rer snrellaarrConr oing 2 uliZGsTmssE 2 TG 2 eiar
srrafllaamrGar sLAUUASSILEHTNG. YsuTag “Ogha) srmym
smyswflssr (Density independeant factors) stsimmib @ston_reaig) “Geday
smitg smyewiiser” (density dependant factors) srarmih SismydeiLGEsmmenT.

Qaley emyrd snyemflgeT:-

2 smmeflL b, HLUQsuOLRsme WHYILD 2 6wTay Cumrstrmensu GQleplay
s Ssmysuuilaer stearml SjenpSsiuGSmS.

1 2 sapailid whmid 2 swrey:-

2 iSQsmmalsr Gafey SHefsESn CuTs) gefle_uiliflaemsemer
2 mpail_sHhel uppréGmen TouGHPS. GearTid 2 ulflsenssmsr
urgismiy Geonha Can L afkiGaafsT STHSsN5E LM lsiTmeoT.
U Qeual steSlseflsir sTstoremfléeme 2)BeSEneLTE HDiiDE 2 mpafiio
ofhih o swome S(HLh HreTTEIEEETS DT SPSSIIBISTED 2 mpeik-b Lohpid
samalipel uppreGep gOUL@  adlsdlldr  aamafisoms
SomisefEHermer. Leg Qeibfikigesflsr o uliisCsTms Gsomutd Cumg
ubseflsr sumLTHEr 2 pusHuls 1% ul GG e LwsTLGSSISsTne.
ST sTatmefiGema oERefeEneLITE 100% Ubsmemi SarmefiGlegre
s G e 1m Sawomissner Bm_ Coustmgu Flanevsnio sTUBSIMSI. @)S6nTso
2 ewr6y HYLD 2-mpaiSHDEG LHDTESMD THLGRSTD BlEmGL®LSSD
Gemnkg) 2 uShi SO Temasuilsir sTevrsosflShmss GOPEDG!.

45



2. Qesuliui:-

graflumismes sTé&Gn LEdsr 2 pusbhH Cleinm QeutiuLomer g
Ul SmiKs staemeusmi (tolarance fimit) el giflaLom@ih CuTE) L sdssfler
sretoTemfidens Guoguis 2 wiTme SHSsILESSTNG. 2 1T SEISTMS Gemmans
55 G Heveuilsr S LGRS STEIESESTSTEL Ly FHleeT Hmis
Qerfiiuer gudwmpfsr 2 lis@gTms fefsGneurg bl
2 CrrdAuph BRI GomnEg) A ATE:.

3. mrluglo:—

s gyfs wpgd HNesGoODES FIOush 2 UNTS0ETm s mus
G@mnéEHngl. (.8 aupld srasHo Biull b Gmuhg, I T
srdlgaflstr susmemasst Qeusfliul Qef@laugns sedlsar gyhiflmEg CaeflGwn
Courfi_rhuenefleh eudGsGouetong w Beudiud syHUBHmEL. i @eveomsgmsd HiflesT
susmeTasaifled 2_6irer sTedlenemer Goun’ smi_Limg @ sooTLIGTSY sTeSIBerlstr 2 1Sl S0l@Tens
&S

4. wenp:—

CUEDETE:&(Lp S LoulELESIT, (LILILS6IT, SHTEML_G6IT LoMMILD Lisw eflsurkigsefle
(L ser Gumfigse iyt @erd 2 ufiflser NenySse CuTsTmEE LWEMLPILITE
@ufigih uTlsainbdsTmer.

5. waflgisaflsr Qewsour@ssr:—

weflgisar Coarasbsrsad Gonsdsarsan aflorgesmer
Cou v wir@eugmsd uev eflevrbiG et Jfiban L. WEA mHEISMTH LR
sflotiGsaaflsr o ey 2 Uflsd gfitg ef@Harmar. sarCa gyniben
molilyerer 2 uilfleer Gurggret uligefums Emnliugrs 2 f§QgTms
GopApg. Cugnd LEHGHSIST 2 ares RSO G emwTamme
LipOuigwirs nibiler Gefla) albigsaflsr 2 LsSlé Cghif) wyaish oyflams
UG SGISstrme.

Qanfiey &t smyemnflssir:—

B Cumig, @en 10 HS55EmsT, Gan’smiwm_(uGse, @GeliGlutéd
Crmit, gy, & sTevemen 2 Memioliinmiug, mrarblsvsor st Naeflsr Fublemeu LoHEILE
Spnd) GUTETmENS! Qi MHyGLh.
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1. Gumiip

en BasHndomCu poLGuyn Curly wHpnd GaaGaim
@eurrissEmédlen, G meoL QUi Cum’ iy st gif @lrsdlsr 2 ulili Ggrams s
s OUUESSIHaTar. @game @iy effzn  oHsfssn, 2 et
APSSIURSH 2 ey SoLssrou, Qaritunss Cush Gmpso,
Ca mLur@ss HHsNs5s0, CafiLhsensE @b Quuisd wHmID
21, CrrsAudGmme) Gumsirpsme sTHUGSsITmeT.

2. BeriGLgs &S SHmsir

Simiy efhsn wpmd @iy adsn Cursdrpmea @f @ersdler
2 WG TmsmILS SHILHSSSHDI-

3. GRlQuWTEd

o T 5QsTms YyHeMNsELeuTs e GILILL G S50 ®HS
Quorgsioms 2 WfsT Gl QuuiisTe 2 1ATGESTmES S OULESSILEEDG.

4. Crmi O o L HEFwLSILD Saliy

@iy B HHSNESHS QeTHMEHMLGST SMTmmaTs: SYbHSTID,
QesméirenerGHML LoHmLd eSS &G aTeaTenaT Gl (Epizootic) Cursstmeubmmsd
Wl @G 2 1liE0sTmes Gopdng. o LHeFwsslus & 60 & L1 6
STysRTONSMLD Semllawmsr gjme] 2 i SQsrmesGmne JHuGSnS:.

5. gl sTéoemen 2 MemiLnmiE

ourL_ a6 Lopmith Glagsirsirav (1968) oy AGwMT 2 Wi OSTmSILITETS)
S srevsmen FLGsosiume s HULESSILOSDE sTery eflemSENLSTEITEUTIH.
(r.5m. QanBin sgiliyflad Camfl).

Qarfleyemits smysliss gty Garsmss Caibs eI 2 WIF5GsTamauilsh
2 66 gufl 2_uflflasemlmL Gl EHug) LOMIID Lisy Comin’ L @Qersemsd Cahs
2 Wi 5O TmESHmL G FoL QU GEwsUTES TS STTHSETeTS). EGlmey
BersHinE @end wrmu@ s mer. @susyuiiflsst @evLuhl GiLeorysamer
(intercompensation) QuiyimsEsirmer. @S6Tu, TG (15 eflemerailsar
SITEOTLONS 6FHUHLD g{@;&,gg,@sﬁl@ﬁ,g 2 19iGsTmsmU al@ellughenss
FDMISE, 160 WnHmEISET FHULLTEH, HBSS ellenaTeurs g SNMIFSHLEME S6ir
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S HOUT e Gerar@euoaney o ulistsrms odsiflsss0tsnmre
BmEGID. Jjgrag) sraure sl s SEULE S wihle 2. storeflssr
teLpHensuflsSinig) Eésiu el Lre smeuy o soraflaetlsr sreorenfsma
sfefNsa weald gma ulyallfL &G Hmamu gL &lermer.
@& Hin 2_smey gefigsms 2 uilflaer CEMUSSTHGSNISHE i, mTestrmeT.
(eRevesir wmmin urevewit. 1971 (Wilson and Bossert 1971) Gungiams
Qeusfliyms  srrsmflsarmsd sLELUUESSHUGD 2.WIFEEsTMS
SHN@NSESRSHT QUEISHDSTHMD 2 mTe], B LOHmD Geiud Gumsrm
Bunfwe srrafisafls gHu@D wrHphsERL e CSTLTLmLILSTSHaD
ereerluBSsTmar. QyerTa o staTTing sryswilsammd sLEULESSILGLD
2 1 SOSTNE GIF QYRS SETENL 2_EOLILHTE 2 _6TOTE)
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B Swumup - 4

e 2 uliflerg Ggm_i&d

(Ecological succession)

o 1M IS GUPemusST () sUSTUkSST Hensuwre EymiLSlssns.
e STaLICLITEHs onléQesmesorGL. )b ST meT. GpSMurkissT Sjsurilsr
SpGE5Hm nE SlerhieEn Canm J0S) SHDIFEGHYIL CRTT (LpLPsmLOILITET
aofamaudis sCLTEID Bemsowma @ uddme. s LG Hanaufls srbLEGILD
wrpnhsarranh Heosgsmallusd (physiographic) smyemTiiesmTain
susTuSHO o dter @armsaflar GewhurGamTID & D M) & (55,1 60
GSUHTLEISST Srob GFnnsaFon wrplselemeare B\ & Hlsir meor.
BSSTEERGT NFFWPSTUSHD 2 6T PRIGSHD@IML I Qs g
GOI_S556 wriphismar siudsgSsmpear. G Gis GarsHne
wrpors Cai@nr @earh 58 Heiuriiils erigHmsr Csrem. Elsnors
2 (OSSN, G JGSEOHS FUSTLRSST QETNLTIET QeTmTs
suaTié AL Iig) SevL Fufle sTBTaUS] Qb FLPSMLLD Qb S L sITsoLDsIEHIY
PoasHnsdirng. Bs Gysdtusd 2 uliflars QgnLi&dl ereTmi
S HULHE D).

HQerGuosir_siv (1916) (Clements) s pmility “R amflgmg U6
@earsmss Caife o ulifiss Spng BTANE SQPSMURGST GG f&iLre
3 SEMOS 516 QeTsTEnLd @IDimes Gl Shmiéaype 2 uiliflers Qsm_iigdl”
sTaILGLD. L_1b (1974) (Odum 1971)] @ibeé egstiucd 2 1fiflews Gl &Sl
CHLpDsmE0 ST 60 2_(HEUTS LD sTemm) G Gemermt.

2 1ifsors Qem_iéssnar emsumser (Causes of succession):-
1. QenLdss arpammkss ong OsTLkEs mAUESD SISO RIS 6TT - -

@& sruGain (climate) whyis o uflifl (biotic) &myewrmissT
SRS, WserauBod sfloma CUTETHIHHTED LG yfliy (erosion),
WOfmID LigaysseT (deposit), &, LilTarsd Lopmih STHT QAL Giysim_Taile
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o uMfiseflsir QewmLTGsEnd L kiEb. @ssmemsdr Cabm Heiuriy
(bare area) &emem 2 (HUTSHESSETME. JONG) B SO L uEHulis
srpaeaTGa 2_sar 2 WM S@sTEmSmIL JUfSEENGHeTme.

2. QgL smewkss (Ecedic causes):-

@He aumme Cursn, Gyusn (Ecesis), &L @5Csisns
(aggregation), Gum_i, séiafsmen Cursitpeneu 2 WiEOZTMS suflensammars
QBI85 2 (HaSEmugetT siswnons Beumsayerer wesoresfler vigson g6 e
LnHkhiesT sHUG ST meT.

3. HoaliuBSSiId SNyewrhiSeT:-

@éamramiis sWsTuSms Hoaludsgidsaryer. S@arGLosr
(clement) gar spmiuy GHadurifst sCuauiuflmaGu
DoaiLBSSISAGSTET (SETS SMTamanE. iy smsmfissr Jsnarsgi
@iyssorL_mb Hensodsmysosfisenm(@i.

Q@ Gwsowed o uflars QEm_isd Spésam. FHreng aufleefd
weoL Qumiims. 1. g Beturindls o_srer Srauy hmid afskidler asnssefle
Qoreisfliurs o Qumid wrhpiisdar. 2. Andlariussflsr LamamL
(diversity) gifeNssen, 3. gubmem umbefstr ppsrd SrhsiLEID 2 uliiSENe
wimed sifiod GLrL 6T P sNEs60. 4. Hier supsmu 2 HuSE Svns) ) emb
afismer Liwetr (annual yield) Genmgsv.

2 Wlifler 5QsrLIFHulsr ipliuemL aIHSHHET:-
1. wosireow 2 ufflears Gemisdl (Primary Succession):-

¢ srstg o, perafi whmh s BpHmea Cursiim oelusmL&
tpHmasais gCaaih eamlld aarysors 2 ulflarmbes o @marss
yosirmw 2.uiiflarg Qeruiéd sariu@. @g o INFMIGUTmT aInD
Qgmearemuwnmear urmpule (9) Sp@&Ha (Primitive substratum)
CpmrhigHng. G 2 GG Yoo Qsned 2 ulflamhiser ‘(perGsmmg s
(pioneer) Zvegl Yaeraws Guamun (primary community) gjsoeg
PoeTenL&@lyCumGsumi” (Primary colonizers) STET D) SiEmpSaLILBEDG).
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2. @sirLmd Hewew 2 uliflars Qgmiisdl (Secondary succession):-

@ai shaarGau 2 ulfleriser 2 siter uTenpseflsh 2 (HeuTEh LHGDT®
aums oWflarg Qeriiffurgh. s ulaiu Haanssryaflss,
2 Wifleriuasaflssr gameui®, & Gursity Upsllmesd Qswaurigsmmn SieGliysr
2 (HENEGLD WTDHOEISET eheerGa kg aumpks) Gemsr® Qamessomg (B&GLD
supamusHmear wsmmu Qeiidlsrmer. staflgid it Heotig Sustssr «_usiflesrid
PugemLoILTS enmSi eNBaFlime. (phamsw o uiiflesr s @Qsm@dullsor ssiflods
Qur@l ser whmib Heo 2 WfeThssT yhiG @i s e per. sTaTGau
o Wiiflesr & Q@m_itFhumen g QnouSEeSYES 2 (Heurs Coletongi Hme @\ dlsh
@svemev. Cuogd GerLmd Henes 2 ullfler s@gmiESumer g WPBHEOTEDLS
Qamisfemw ol g giflsiors B QuniSing.

3. shiipiy 2 ferQgmiédl (Autogenic succession):-

2 ufifiaer srhismTsECa FHLUOSHS QeTaTL WTNISOSET (LP6ILD
2 mour@io 2 u0flers Qamiéd) snfpiy 2 ullflars Gemiss saru@Ens!.
el lul L Casrrsrenw Hoksar o srtosdnel UnG smrs
LTHDLEL S0 BENEF Ambs TOSSISET LTSI,

4. ynssnImss 2 iflers Gsmiéd (Allogenic succession):-

Qeusfliymésmyeniiser g Holurids ampbs Qs etTig. (5,6 &LD
spsmuSHiensor CaiCmr(, FLPSMUSSmeT s Qameior(p Lrm(R QAiSTe Hjsme
umssIinEs 2 wiflers QarLi&d sery Simp&sUUbhSnS.

5. ssr@m_L o uifers Qpm_i&d (Antotrophic succession):-

@ Qam_seHmeauiigd et et QS TEEITEaD SeTsam L
o Wifseammen skt pRGHmould sramiuGHsarpar. seflos s pels
QAsTLigh EsaAsTLisAld sAuHQUIGHisT SjaTa) LylUL LTS
JHefsHng).
8. swwr’ L 2 tiflerd Qem_iéd (Heterotrophic succession):-

@Hd gymbusHed LTS, 2,5l Comenw@a QaeT, LEhmessr
LHDIh kg Curapm eRGHmauls srariu@ser. sfios
10606 QL rkisih @eied SLHMESlsT e Lip(LpIITS SOEDSL
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SOMIFSHPOIGT T HS6TemL0emLL] Gur@sg Cuad um 2. uiflars
QBT &8 QLMSS:6IT 2_6TETEIT. JIEMELLITEIETT

1. swamipCyrdhui (Hydrosere) gjseg) ORI T &:—

@a1 fi oeore 2_simer EL_rsemTeT GebigseT, epiflase, E6ML_GH6IT LoMAD
Genmyfleud Curermeunniss Qgm.rGHma).
2. femis (Mesarch):-

Caemauureor Qyeme] LD 2_6iTer @irisefls srerlL@iSing.

3. ursnee 1lflers QeTLiFS (veg) QeGordui (Xerosere) ojsg
Qarns:-

L0\&8 @ EMMEUTEIT FHTSS60T60LD 2_6T6I LITEMEVELIETITRIEH6T LOHIILD LITEHMET
GumetTmemeu @leb gy i1, Caid ureny 2 ullflars QsmLisd (Lithosere),
weurey 2 uiifler Qamii&d) (Psammosere), sLarsGsrisd) (Halosere)
GUITESTY RISHESSH(ETHLD 2_6iT6T 6T

2 fliflewrs Qam_isHlullsr Qawsdipsm:- G Liso LigHlemeossT 2 eTemeo.

. aufflsréain (Nudation):-

sihs 2 uiiflupd @sveuriosd Gleumgy Heotiriiy 2 (Heurse eufeETssi
steriiu®in. @ouriy Hessfa), ofliy, uye gbmg Yn CurmflessrTs
DIECET Y

uflGTEE0 FHUEISNHETEOT &ITTy 68T Ik 5 67.
(@) Qunens Heo gemwe; (Topography):-

5, e opmid yefuityy eflenewmed syHUGL wessr oyfiinfsir smswnors
SBIG EuTLPLD S(pBMULISET emSIeN R merr. Coguib LoguoT (L lig 624, Losvar fleal,
stiflosmen Gursirm smyewflsaflgid amfisr &oin sTOL@\EsaT meor.
(@) s uGaiiufme :-

ussfliuTenmassiT, eumi &, wentp, Lwe CumsiTmensSEHLD AUNSTSHSHHMS
STOUGSSS6tTmen.
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@) 2-uifwé srysaflssr:-

srhsEsd ubQalsenh OsTfipermastr ML SD
afeusmuSHNGD, Geuliuse ghu@ssa wafligama gifissiucL ar.
Guogilh LLEsmESST, sneuren, CursTyena qHUBSSIL QamsTensr Crmilsarns
Qurss 2 uINS0sTamSLID IHSHIL L 5.

Il. yé&Amiiiy gbeg o &Ly (Invasion):-

B1 96 Cauiy HeoiaTe @ Aixflend Qeuidiomare Hem LG50
LBBH oy @ib. @ 1im Heotumndsd Gmie udu B SHNS 2 ufifleurrigei
o) ComHsmme. Bl epsiin Henevsaflsd EaL GUNISDE.

o GyUuWTFS (Migration) .gqs‘osbgl ugsusd (Dispersal):-

sMengser, suGurisst gowg Un GariGusss 61 & 51 & & 6T
CaunmferLriamu oL g6 Gluuisd samiu@is. @8I CLTgnrs Smmml
whmid B CuTsTmaIDHTE HenL CLmIEINSI.
o Bmiayse (Establishment):-

2 ufiflseir ydhw Heotuglioou mLbs ING SIEIGTET USIL FRIGES

U BEMMSEISQETET( Sermear RoabinsSs Qetiréns. Qs GlpLiG6
(Ecesis) stermy ismp&siu@Emng!.

@. st Q&Caisms (Aggregation):-

GeLGhEs NG QariAUGBSSSIET SIaTLons o _ufifieorriiseflear
stewremflsens e MILSTH Jjensu sl Lnss Gaikgl ampdlerper. @s)
sl &FCaTSHmMS sroiTm EmPSHUILHSDS!.

L Gumlip wmmnd Gsmemr&QawsLm (Competition and coaction):-

SOOI L sysrayeier @ SEs0 2 uliflaefler sTstoTsEsflE6m S 2 IITRISTEH
267 Qe S Caifss 2 ulNeenddm Cuu CagulL Garsmss G
2 1Sl HemCuah 2 sworey LopmAD Baii_sHhens Gy’ o GamANS:
o Garsmss Caihs 2 s dp e Wifsafdr ampsio un afisale
Sréssms sHLGSsAsneT. B8 @maméQaudur® (Coaction) ey
Qs aiuhSng!
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IV. afliaflsmer (Reaction):-

@s1 2uers QarLisAullsir oS Hameowm@GLo. 2 ulliflemrhigefleir
SNHHSSTH SHYSEYas sHUGD wrhphssT srdlifalamer sreTuu@lL.
sréiaflemenufistr sflmemeuna; wetor, B ommad eperfl Hlsmev, Gauiib Guimstrmeudiisy
LOTMHEIGT FMLGLD. @) S6rTeh SHMIEFLSL600 LoTmIs6 UL (B kIS TG
suTphgieHD Fapsmuld Kempssgusnmbleasmu osoL bl ng:. s
CauQmr syamussred JHouriy wrpf® GeinuiuGSns. Gsuurm 6
Beotiuminflss syamubissT spstrenm speirmi rHiE Gege ‘2 ulliflers@smif’
(Sere) sty gwysastuv@ipg. 2 WfllarsQsrLflaw sHuGSgn
suparuhisst 2 ullflar0sm fFsemurisst (Seral communities) 2sg)
2 WiiflargGgmf flene (Seral stage) gysaug) auemisd Hlemew (Development
stage) stsrg) SEoRSELLEANG. KPS JHOND, GeonES 2 aaL’ LS
Goemaupd Gemssm. (pevGsmme 2 uliflsuriisst Smedlss Hflugnsanyd Genmeamer
&OMIFSP6 Coeneu QsimstirL STaa @) &S menr.

V. BevewBimssin (Stabilisation) (Climax):-

(g, sam_é spemunh, Koo STRGBINES Seirmet HevedSS
Qaren® oiuGHuilar suQauiuilmasCaiu Searmars Seamunsas
Qarardpgl. LrHf® Qs s ésmeds spemubd ‘o Fofons
g@pgmu’ (Climax community) sTérm) Senp&siLGS NS,

SHNEE S yfafluereriss (Hafesr 1929 CursitGmri) der
Rewrersor oy 2 ulflewrs@sm_i&d (Retrogressive succession) upmié
SOOI Beremsmt. @Hled 2 uiflamhisaflsir gufodQewsssmmso uTS&SSOULL
syamusdlsr 2 WiiflargQsm téfurears Ao sowisaiid DarCarrsds
QeSS ILBENG. TOSHSST L STLIT S USTFFpHTons wmD

Uit usableuaf] #(pgmunors wrmdins,. B ‘NetrewrenL_ay 2 iiflsrSGgm i&sl’
§T60T M BEDPSHILGHW ;.
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o iflews Qom_i&dlullsir sTOSSIHSTL ST : -
sr.om. 1.
Bisufle_ulifsrs Qgr_ii&d) (Hydrosere):-

o fews Qo T6déE dphs TOHESST O Bianf 2 uffiers
Qer_i&d) gveg) BiawflipsmpasTiss) (Hydrarch succession) um@:. @igleo
GOT(PLD DISGIETET FLPSMLIBISHETHLD o0& & pSMLLITE LomHmOUE ST, SLTIDL
Bl @arsdled Foingmeariurdss, uEsmatiLmT s, LTsleflunsasr
Curermemey  (P6IT GEUTITIp HETIS 2 maunsrper. GG Il
eflsuniEfg smeue_ullfasT, Werssr GursiTmapmIsy 2. 6uTsTorIL(H st HeaT.
LiplIg s @ihs 2 uifledr Qubssid @sr s sflQur@L seflsr ojemey
oPoNsHarng. @omen uTslefiursss, LEsemas e GuIT T mem e
LWTUESHSCETT® S gie LLssmsr QaafiiElsmms. @)seumsh 2em 1L
Qumid Cenrersl snamipflien, Ceasdlshefiiu, Qapt G fsvson Gumsary
Crumerer EiSSTAITAIGMTS GMSHT b SOUES ugesflso ey
2 HANG. @hG Sibillssr, srfasasr Gumstry L,&FSSEHD STbLOTTE,
Lrlefwr, Hofev, spesertisy  Gumsiry Hir6ia GL axfliui6br &6 L0
AM&EQsTLkigdarner. Sisstanhsds @nbs UNG 1650 suuiliT & 6T 6
Seossati’ G GeuefufiLILELD 2 gL L GumgsL &6 HmId CeHMItLIEe)
(Silting) ssemsd (GeT et 2ylob GmuSngL G Ger&HHlsir gprhisefld Smosnr,
216060 GUI6TM SITEUNTAIGST AIETTEHEITDET. QIR SEUMETEHET, BEHNBS6,
T Qas womih BasEh sramhsds Gmasafs SHuurimul
usTURSSGID U SFHS6T CUTETMENE EUGTT Sy Tnii&Asmer. Ssv S EOLSET,
umbyser GuTaTmEne GeTSHN EImEeTmeoT. £ opefumegmaun whmih
sPLOQUITGL Seflar Lig aITéSSSaTTRID GTSHGT P Up ULl T s &
GODENGL. YT (G616 2 ey L. 6Ty fsN&EHDG). S
S Gerursver, Gleotbssm, LNsroigium, 2 0L, shsoLCITEILsoeur GLTT LASHSLD
Snsugsaflsr sreellsome HSMSHDG. G Elemsoudleh G6momes g (b
&5104 fev esphlency LO6HITL SLOTS oSG SELD. HTEETS0ES6T LHMID
Carepiypassr Gurarpmal GSMESMS 2,5ATHHS. Uig LiLg LI &
DO S euyTissomTsoT LG S6T LoHEILD LTI ETEMS SATNSS eueTiHS)
sl 2 Fefané sypgmud (Climax community) 2 @Gan&ing.
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Qaupmssemr Hene

06 cppSlaserasid
STeUTTISST [Feney

Bm5E Cosd aeT(mHLn
STUTTRISET Hlsmsv

S5D5T60ls G

2 && flewe sTH

Breufl 2 fler QsrLsA

2 uSiflerrs Qem_r&ullsir semi_Aullsb Fleme@umid Spsmuth 2_&&Rlmnd
gupsmud (climax community) sariu@dng). saflayb 2 &5 Hoad
SWBSMUSSEI0 TN BMSSRISET THURSSTHETET R, 2 F&HME F(LPSTILD
Hovosdmss CudrGouafilan Apiysidsn whmb Gniyslds,
QerlCuGBSSESSTH GUBGD LS 2 WifssT. @miumsd QaefGummiLBLD
2 iflser g AwMHNIGESmLCu sufma HoaCaar@in. G&Fsuhme
2 refl@s&siuEL LD QaeMlll HLED QuTEL s6r LHmIL 2LHDD
GursTmaumiand @)m&s Ceustor@i. Q&GuneTy WTMT & s 6tremLOIWT TS
(constancy) Guissawhlens (dynamic equilibrium) sretTny EmipSSILGSIDE!

S0 FCrmenL_uflsh 2 sirer w@emeu (pool) QICISEAL 2 W E Y- W ALS (7(C]
2 F5hlsmens 5@§§1mm (climax concept) efleréaeomd. @efer aufwre B
CsbgubGuns) w@afimt b s s GaeAGunih spmab soioTed
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BGHGD. 265 Crr B s Fmpid femsuile (steady state) gjgraug:
wrprHansuuilsh GYme@SLD.

.. 2. upeior. Bl o e supsmurissr (Xerosere):-

sumeor L fhlem 6 o udiflenr & GarLrsd S1p & sevrL g
auflas L@ Ss5ILBENG).

1. spurdl feweo (lichen stage):-

Qaipmiuremp  Beturiysefles sGn  Gifu Geuliug s,
samafitudmré@mpurain Heo el 2 ulflarbiesr srGarmy sarms
suemi Ssirmenr. @evea S HTRIS L s JETe| Feon 2_ieghd Casomsa
ugsydsirmer. @emea ‘ArsoGLrsv spurdssr (Crustose lichens)
TS SILHE TR, B1Iema:S: shurdlest Lrapsefisr Gl Gawsiu (b
Sauemm Quogairs HFNLSTE LsTT 2 (HoNRNS. QIeTe LOSTOT 2_ (TG LT 6T SILD
QUi 2 1_Emeé Gemsm 2 wimad sHUTSET 2_ e dlerpsor. Glame
rsvCLrsiv sHuTAeaflsT Guosh ST ES) DEIDED SfiinsTed Gogyith Glogyd
@aws@ Camdl Uil G wer YH&ES 2 GUTEDE. S
sHUTASERL6T, SmTursrssr, AusHedT whpid STmIbLGeT CUITETHSA

Cameirms Qaim_higSlstrmer.
2. uné flemeo (Moss stage):-

uremnmuflsir Gosd a6 (LD GLosT GHLOITETT Lo6tr LTeRigsny&H&LD LT Bisuerr
Lo &iflbuShusr GLTsiT sumstior. [HlevCiLmelessir umspmuflsir Gosh suemy 2S5 SINGL
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@eveu Qeuiplesmions ausmySOHM_rhlugib SHUTSaEmL e Gum i QSisimen.
Beve: Bmisgid Aeoshs) weimesflsr ko aersms Iiflaflaflermenr.

3. yeEr&Qeyfme (Herbaceous stage):-

urfssibusms afflusmLwsd Qarmdugih srpdear Causssmd
wemsfisr  oyare) Cugs HeNsAps. sTamhssT 1oy bsidlr
Amss&siu@ugre srae lussafiar yaan sdsfsdng. Gaarmd
SITETHS STt e (annuals) Hssrent Frymeier G0 Ludiisenio (biennials)
senLAufier ushemeser (B L& erid (perennial grasses) Cametrmidlsormenr.

4. ysiifisee (shrub stage):-

SHMIFES60 CLogith Lommur® oL 581 LT EFQleie S (5 GausotorLd,
&L [H5S (el LHmiL @eokeng CLTsITY LThSEHLD LemT e meor.

5. 2 Fefimed srhsst (Climax forest):-

UpTéQagaar s6ATHSSeD Cuand Cuogub wer 2 Hard
ShmEEeSsi Friusd SHeNsRsmal. Bg Quwrtisafsr susmiFSamug
gremQAng). pgeile Qourhisst aumisdls Garfiyn o msriGswn
susmiidlsirmen. smL il 2 Faflomn &M GF swamub o wmurdarmg).
@& pamub (pyeflsang Gen kg HomaQundns,.

2 uiflers Qam_i&Hullst QansrensEer:-
1. @gbmm 2 &sfmed Gamsrens (Monoclimax theory):-

@&Qsnstams oGfée syfeSusomemre UGG NS SH@sTGuosmn .o
(Frederick Clements) ereirLnumsb 19161b sy sior(® psiremaudsanin’ L_g. @)Lz
“B0 G L s uGaiiy Kmeusis Sveug) LeafuThusd L Hullsh G b
2-aflma spgmu G eremmiLEE” safgb Suibens; Hlev gmiois
CorarmmisaTTaIb Q@ S UGty LT wSH0 o srer uskCaugy Lo
UMSEMTYND 2 SsBmnspsrunsCam@ Gy F(PSTIWHIS EHLD

5".“"0“@‘9‘&@“"- e giemeré supsmuiiser (Subordinate communities)
sTe0T M) SismipSaLLDSsimer.
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2. ubasaRmead Gamsirens (Polyclimax theory):-

H&Camsusiv, smnShusr whmid Cumt (Nicholas, Champion and Bore)
Gumsirm sCrrinfu gfiefuenerisst GasGarramamu Qaiafluiii L ari.
@&Qsmsrmauilaruy g6 GHUILL sl uGaiufme warLan joag)
yeSlufhued LG Sued usw CoumL’ L 2 FFENG S(PSMUBISST ST ILBEleTme.

3. 2 &efeel uThis&GsTdras (Climax pattern theory):-

@&Canerna sl GLsai (1963) (Whittaker 1963), Lo &(glsirL_imei (1958)
(Mc Intosh 1958) wpmib G&Fwblas (Selleck 1960) 2y, AGwmyred
QeuafufiL Ul L gl @&Qanamaullsruy @@ SWpsMusSer JismlLLd
USTLSEBD SiF SR uaTLSHE IjmaTSEIs &1y 60ufl & 61T T YILD
B samufl &L mer. srarCo 2 &5 B SPSTLEISST Y33 L TR Y
o sirer el s6T, STAITRIST, W WHNID SULGuLUHme Gumeirm
smrenilaenLear OpEmRhdy Qe Geretry béSlermsr. b GIuLE
sransHsr aflengser sfursi uraafsme sreflsd SISSTEUTLD UL BHUEOI .
sflourii safleir 2_suTaiTs SjemioLpd Sraumih GeoensoGiLiefls fleumi@G ST UL
{(PlellaT ).
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SSHumum - 5
o uiifis Hev Coudhu aLpHeElSeir

(Biogeochemical cycles)

LCrm__CLmAemrasSd 2_sirer CouHuueh serfhotuser 2_srefl L menss
oduwrer safiotugend Aniy aifisefo sHYFEPO S 2 uiiflemun
(Sebresmi 2_ui eS8 SHmIFtSpemsuLD HenL_bg) L Bufis sipsirmnibElsTDer.
STMEGEHMIL 01" L eig AOTIT @shieufusrenr sy 2 uSifiu Hleo Coughu spieassir eromm
SevipdatiuBdsrmer. 2 ulfleessesCsmaunsr @Ikss seflokissr wHnLD
safl & QHOuTELsaflsdr Gussath e’ 1 HQuTL saflsr sipnd) Ty
IEn&SILGERNG. 2 ulfuiaCadiu sybhdseaflh GITeiT(H eemeeeT 2 TaTe.

1. suefln& spmd (Gaseous cycle)
2. ugey& spmdlser (Sedimantary cycles).

SUTLGT, OBLTRET LHDD oy saflmer Gumsiy &eNoRsT
suaflosion_sogSis Quapwstafitd GmULSTR unMh FHUGID @RS
E&Rr&He gmonsGa sN@eiuIL Hal@Ib. oy seadlarsomd oeg) sTilSs0
CureTpeuppred o HusHurgn Co, safsurss srmBlsr BILGSSSTH
EPUSHILLG Sjp581¢ Goiniu@Hng. Cuand oyHsnrs o HLSSILTEL
Co, greurtusamme o I saiu@ssn w Gilsn s dld smiuCar’.Geams
wrppiuGSssTper. srenGor auefi umes sl ‘wogminwmer sypHdlesT
(Perfect or complete) srsigy oymipseiL@Ssmmer. OIS ShSSL HDILD
@b Cumsitp gefhoriiser Qurgiames Gewsohn Bamsouiiso Ly Aufisr CLossC e
(earth crust) sremiu@Angy. srarGe UpaNss sYHFsT wepeowny
symdlaser (Incomplete or Imperfect cycles) 676 SiemLpS SHULIHISEIT M.

UpaIn&sd syhdlssr (Sedimentary cycles):-

Luﬁllﬂmﬁ BUSGS Comanursr &eoflomissnar pHedler Seflis
SpSTrusTmIs il Qmhe Quydarmer. saflsaipndadr pe@ard
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palns DG oy lumulls Caumul Lrgid  yaupblsd, @re®
Bemevssr 2_srerar. 1. 2 iy smrsn Hme (Salt - Solution phase) 2. ursmm
Bems (Rock phase). safly 2 (&ssir L buflsir Cua@Biés HlenSeeDL IST6D
(weathering) 2 mandns). @aaT NG SMUD SeTenoLmLL 2 U686
FsLsir Garitbg) wesrswlleor aufiuins ECrremLsenemyh siflGememud Sjemt g
sLAN0 sLemn e dsrpar. Sy o Ousssr wluflsr Cua@sAnEL
Lip T &SI eLpsold SlrpLbLiHlsiTmenT. Gemey 2 (UGBS, £16TOTL_60&H6IT LOMMILD
shasmenTmibyser (lime stone) GumeTmeudmIL 6 Elen o ST M. HTew
BU L5856 Geneu Senseusmiiuyth Curs SsirGib Sipmeiis pimipdlerme.

geflwrisafldr SeaTawsEaHu LIS SILIT6T Ulp 6T & 5 & 8100 Sl 6
o sirsme. Sunnflsy SEeetn whHnd ursuLysy i Giraor SNH&eEpi
SMHIIFELP (PSELSSIRUD 2_FTETEnel.

8555 GYnHd:-
> m%xu.;@m I ‘l
S0, srauEae 2. SaUILGSD
Goughu ogmid Sy SedleTenTid l

afi&Gaisme Lrslefiunseasr sranhiseafls afokgsafig
2_6irsm &ifl SHSHLD
umsmmesst, Hevd i whpid siflo
sTeimQemmiuSlsd 2 66T SiESHEHI
H:S

LT SieMUTS ST Hang S

shasurars ursh LHGID G S|fisoid  GuimeiTmeu dilear

Qerfusmowrg uGHurGd. Gg seflo shssh (elemental sulphur),
FcbmuBser (Sulphides), Fedbuir Ciomem Semero(®), FeuseemuLl. (sulphite)

HmIb ss0GLL Cursirn LsCaun Smuliysafld GuhmaeuTs HeoL_SEGTHS.
Beubniisd S esflio ss5ELD, FOSEMLBSST LOHYID & CLL DS U eLpsiTmIED
W& Huwiorsareme,

shess sphduid amyflome wHnid Ligeurdsfime gy Gye(

Bewevasmin o_remenr. Lipauté:s [Hensumergi 1E6T0TL. ST6ULD EenGLDIENS: GiSle
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o 6iT6T SESETETG S LHID Sl L EsL T S saiuGSng).
FreuiGLITESs G e et SmsamLbCurg) sbset Gaefuii LGS,
@ieumy) Qsusfufi LB SESSI 2 UL Se0FeaTs: ST LHmIh Bié EHlme
weT_EHNE TO&5E QFnmiu@ansg. umsaigel afGurGL samen
srflugTeh srflsmasr Geaugplingred 2 1w QurLadr FamBausmen
QaieCumid amuSasaTrad siasorars aeafinamLgsdn HmYSng.
(P SE060 smaUDIgIT 6T Ss0LL TS suafiosim_sugdled Bmphs sbeL iflguores
S HaOBTewT JMLESI FceuiienL gL&mem@ (So,) sTermud amyaIrs
Lommima. Fifleh SemmuSan g FeocsLIT L. Sy SemaL e enipfilsh senks)
&hes Spfiewres (H,S0,) Ban@id wiblsw senL Hng. Gsnmy sorbs
fevaoullss @& G SHss0 sSranmseaflar Cairadr arfwrs o Higsiu (S
granmhiseaflsr sl ppass. gissmrear fo opACsmm ouflekiser (eg. fevemLsm)
Lopmih Lo ShieEmLsir @lemeoorstTmen. Lstremnt 2D SILETamyiTear STeuThis6fkb
BmE3 BiETComrer alloRiGsefiar o | NIGG&S ShEesn wIHnIUGSHDS.
aflergseafls gflslitigwirer sEaetn oS 6 QauaflCunpiu®Smg:.

2 iifsaflsr sfiafsssHar anflursan, Gnks YinGd &EH6H0
Besor (Bb Loessy, G enmausselr, eriflaseir Lommih SL_sb oy Sinuhenm SienlL_SsTMSL. SIEKS
@56 aflul Quralast wl G Qurmefiaiarar UTSHLALTSSET LPsLD
HengSsiuREng!. Bdaurm Haosssiuib Curg opfiGsmr gublesSaisTer
saSoLimamip fs QzmGdhumerg (-SH) gy soLsrefisoessio, By, GrmervCumyr Cuisirm
U mESMEND UTStefiUTSSmmaLd samipyeasit Focmu s wrhpiu’ G
20Georm gpbles epsodsan [Hsdsb g VNS SEILGENS. 2y Hearblagsir o sirer (ipsSlsd
(Aerobic environment) mamipFemsT FOSHMULTETE) LITSLefiumsaarme
s0SHCULLTS urpmiu@Sng. do Apiys seamnlusamms CamerL
urSlefur et GiburHmsens THLESSidstTmenT.

H,S + 20, S0, +2H*

Buany 2 MISHCAMOLELD F60SCLr Faor@in Semgym_ L o uSkflsemms
(Autotrophs) LisTUGIS S ILGEME!. JySaSlesir SyBm CHpdsaisn FNEUDIRITEPEIT
F60LENLIENL. BleRAT) LOTHM GULCITS). S STTEL oy oLy sHfssi (infrared
radiation) @&t ptmnsefld Gmiare, aafllECaisms LurLMNuTSsHaT
(photosynthetic bacteria) gieubsnml LIUETUGIS S SmTCLT mamipCr’ Osmars
punflsSdrmer. Cuaid shmumL g SallsramTio GFiig Heflo
&hGaLTaCaIr gisiaug! #0CuLLmsCair LommmelsiTmeur.
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6CO, + 12H,S + hv— C,H,,0, + 6H,0 + 12S
6C02 +12 HZO + 3HZS + hv— CSH1206 + 6Hzo + 3304: +6H*

Sy GerSlesir 2_6iTem (Sip60l60 W UTSlefiunsast Gafle HESsSMEL
LWETUHSSH F60c%CLIL ML 2_(HaITE(E ST 6.

25+30, + 2H,0 — 2507, +4H’

2L Ga0legstT i Cope0leh Saflo ShEGswTaTg Aev LndteflurdsamTe
S &eroarem s Qe G soCul LT rpniuGS NG

urélefiurésemme bL_SsILED Bk Caifaflsmearssi ojamer gt Uis
sfsmeraemrsin (reversible reactions). @6s urdiefluréser FoGLL Blsemear
FRSoMLIP Sema: Cour Bjsoe0g;) S63Tlo SibBL0meCeur LomHmle e

B0 SESSID SHEOTILITS SETELILEDL L. TETGE Disne Ca5HaLmL h8!
ug Heirmar. @liugassid @ELU PESE QST BGESTL o
FRSEDURIL65T @nemT Sl SenFLTS Gpiby sevmuL s THniuGSng!. G
Comblaund i HmaCupdsrpar. do G@by sosmuGser
BevésfliLgaeens@ Cus 2 erar g eylumsmmaetlsd Ger,Ssamen. ST
Capmetor b GLimgy ssminmuiLL ey sir @kl ssvsmLLme s HsL-sir Coihs1 ML
SGULLTSaUD SHES ffeowmsad TDISDS.

2FeS, + 70, + 2H,0 —»2FeS0O, + 2H,S0,
12FeS0, + 30,+ 6H,0 — 4Fe,(SO,), + 4Fe(OH),

@eunury sHssn urmpsafl (pyrite rock) 2.érer ShgsLTRTS
wefigit saflsr QewhurGiasms SeGirar GasiudssiuGheuTs! SHSSHID,
SE36 yfieud, BHiy ssobuL HmLd oL spamipTTSmen(R CLTSTDELDD
B s pBemousroksaii QasliGSpg. GUGuTEL s Framg
2 uiiflsmer oufida) Beor SLiSSETELOEDLLSTE Lom M 6TmeuT.
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UreSUTe Spmdl:—

»

> 5su3rrr§.gjshm ureoGLL. ———1
LTsGLL LTé @t Lndefiurésdr  srammhigsafld urevGLL
; : 4
S0 H6V Hong 60
% eflourii@laisy LmeroGLL
| SOTWTS LITENMSST, STEILLSET LoHmILD ,__J
GounGeurT LTsGUL_ (Hies6T

umsvursy spmdifie suefosrie Hsmeo (atmospheric phase)
AoLwrg. B Buimsulsn ursCulLrsan (Po,) umsGuiligsm
CrMamemnurer HPo,”, H,PO,” Cumsirpmeuuaalh semiyiléan tp i &eflio LoMMID
aiflw ursGuL (PeemTad (organic and inorganic phosphate), Hlent_&lsrme.
ursGUL (H&6T Lig sLTemmasafled (crystalline rocks) oydleto SHenLEsiTmenT.
@iurenper ofldsiiu’ (& AmessiuBamsTe 2 ulfleenéeg ureCul BT
Sweflaamss el sHearner. Gmeu Srautigeams 2 fkgsetiul (G STas
Hassafla aiflo ursuBul Gaars Eemardsrmer. srarhsafld @bl
Guiisgs 2_moreyFamled epsvid (grazing food chain) eflevkigGseflsr 2L sme
SlenL Heir neur. sSlEIGSHEHD ST EHD EmhsfNer Kistorsmudifeemms
Slngsauu 6 weveniied @evemrdlsirme. Gogid s (HigS wmmid Qs
& Gurstrmeumprenh ursGL G SHnIFSpesio ol IuEsitmer. WL G
‘2_smreyd srihleiiufley (detritus food chain) ursuGuL semers GamsorL Guifliu
sflugynsamgss Amsssiul @ saflo urswCul guelsams
Qausfili iuGHsrper. Gmes oL angunrs sergylL 2 uffisemis
ﬂ@ej;g]é@&nsirmﬂu@eﬁ\s&rmm. NG ST GpHamen e 0SS0
wetergisefiGon eg Ei& (g ipHeme LDGTOTL_ 0SSN GEVIT Lilg 615 SHIH6T &6
(Sediment particle) Gevemrsirment. LrsioLITen SpHeuils ug eyflemevwimer s
sithoflemeow st Ul Gensulies Quogairs meoL Gumidims.

uwsn Gsmayssaiiubsaiar sghne
(cycling of Non essential elements):-

o ume&r@mm'sugg,suﬂmrrhm'rr Uim gesfhorisesmsmii CumsuCen 2 uNflaEneHESL
SPNISGHYNSSL @G wrfords SLESILQHTmer. Sauniiss Lie
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gafloiissr 2 s Epsarer Waaussass QUi &l GusTHT QI
LgeurS&& shdisafls UGahalsmmear. Sl ,g;g@uurmhm,{r, St ormbiss(ErhL 6ar
@hs LwsT Gsvmeays Seflomiser Coudufius Sl @SSHGIUSTD dle
GIIL L Hasamafle QadlumLbg) sramiupSlsrper. @ s aflonesEnhsE
2 16T Sloewiog BeeuemLSGIS QemasorBiath L Smed eeLpPlemeuLostanL_curkiss6rfled
SISEIILELD Ley LwsTGmmaS seflukisd Hsd@mpbs afmearasmerGi
TGS SISsTmeT. sTeTGe (L fneuiLITsTT &6 G 1L SDeS el
Cuer gyfaud S LaSlens. JLETTE) SHBISHEISHHT oIt GsmbeTamasd
siflsefled LTgred, s Gurerp Us pESLOUTGL St ojfls jamelled
o siTaeor. GLogyilh HISEIE T HIESST OHHID TGS SLDMED QawsuT@SaTTed
o MA@l LwearGmnassafiuhsfsr &ffluss s CarGL L seir
SHmiG a6 pEmydstmar. TarCa aTSEIE SpHElsmanid &(m &S0
Qarmsiter Goustmgit Sjsudlutd (G pHmWTATTSHELSS Ul ererg). s
ifigrer saflowrs GbsTald sl e FEaSHTmI RsLNs 2 6o
2 Gooradan I QUOUT@EsT HmauiGar owng) sdfuss PCerGLT
BenaufiCeor @mibame 2 ufifiue pédhusgmud CLmiEings syQereufleb Flfizerey
SENUSSHGUTHET Sngl HESICUTHET Sl GO 55858 Serails
2 1iflwed efleneraysemer sTHLGSSISGTDGT.
TOS55&5TL 6.

sl rsirafiuid LeflsisEndH e Hin WEICsVDIGEREGD LSS
Bemeredds s dsam gt SSRGS QUITEHETTSLD. sol rarefiu s sonfiugem s
Cureé Qewsu@eugsn allsnerams sHMGS s preirafiuorerg @rSsin
2 Husdl Qeius Hassefle LA sdfluds urdiysemer
TG EIReTmar. SHmISEsn sHMussh THLESSID urdllyser LHI
‘S8 LT ()’ LigSulleh efleufldeiu’ G Bis JSSumMUSS
Seafiui sigheudiss so preraflugder Qpm i b siafésILGADS!:

Lig 1565 SLHEIsmIL 2 (HONTSESID geuflorigefls smoefiugp T S
SUSEHLET oy S5EAFDOIULBSE spasmTaITbUTS U SIS,
wmosQsTLiseafld QUGS HDS. WBegor Gb SIS ETIT6)
Sl $515G e ILOENS!- Spmiseied BbLsor RlgOUIHLD L IQUITEBLS6rfled 7%
STsvafuionELh. spsiiGleur(s 1000 srsvafhuid IS EHL 6T 2~4 soLmsirefiud
STUSHHT SLNGGSH QEhHTmar. g b1y ECEN 5606 & ir
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Sjsm 2y Hpemel LWETURSSID QSMADETMUEST WHMID )@Y HHEd
ufGansemerseaflsr afemsras o ulifhus CamagHe &Shifwss sl gmsrafiuh
urestmgl. wWereflugmal WNariugsr ellaaranssger solgrerafiui
o moumdms;. srorGes @ibs s prsimafliuonsrg) 2 ulifius Carargdlh uSlgras
CaidaslulLenEn. @anry spnFsyss sHfluss aurrsrafud
Catdain el Lo sriafiugan st Sfisere) sl nmsTafhuyipb LT LoHyrd
ENSmEa sranhsaflo pepdsarmer. NsTamt |SSTaNTLSemeT 2_6rr @il
aforu@safisr 2.Lme kg 2 soraflsr epeoid weflgiseflsr by
Curermaupenm yemLHearpen. weflsitsaflstr 2 L sfleb ey Hrmfls 1-8
susCarduyfisst (picocuries) solpmerafiub sreriuBSms 6Ty
& eoorL_ gl Ll (D6iTem g, UHmICEHTemiu 2 ([T &G gl \
sHfusss merafusSs i ©Niss fn Syfeusramssr.aymi oo
BEs jersy solyrerafiub Sowowrer alsmamasenar THLGSSISST DT TETY)
SO DsiTareur.

aifho ear 1L {1 Qurgplseflsr spmdl (Cycling of organic nutrients):-

gripgsn i 2 fsErsGh Ao searar Lt 2 uiflsErsEh
smsuL L ihlsirenemid 19y @il 2em” 1 (GLITEHL Siemih Comman B dstrper. @auhsmn
Sjemeu HLb HHMIEFELp60IeL @Y mHEE QU EiTmenT. @Bheé &ifio 2em” 1 LG ML ST
SOMIFSPWISHELD 2 uiflsurhisens @i G Cw sipodsrmsor. BiF Lot wesr
SpSueuibled 2_srer sl 2en” L LGLTIRL S6ir B GsomEs Seradis i GiGw
SreILBISTE Eene Bistm—Eetoramm_ s G ser (Micro-micronutrient)
e SwYPSSILRSHTHaT. ANILS ST T amusifsmer
LwsTLBSE 2 uliflus sl g 2 uliflukiugliumisss (bioassay) epsits
oo’ L LG Sarfler S iSEenis: setim_pusomd. siflLo een” 1 () QgL seflsr
aypfleow oaucclldr B, (@sruremust) syphd epon  £Cy
aflerSaUiLi ReTerg.

(?]qulhun@nh urslefurdaer apen B, 2 husd Qeiniu@ang.
srsnﬂ%cgum SETEITL L UTASHeT CrmgiwiraGar g gmeu BmEs NG
Ul LBlssT 2 Musd Qeningd uTdiePiursssr aunflursGour B, e 2 pusd
Cerliletrmen. eflariigieseit @HiLme Qundlamine spfiswenw Qeaiirsmers
Qa,rrso'ur!_ G)ﬂfl)lﬁl@&ﬁ Crmgiine eneun” L \flsirsemer 2 ksl Qemerdsmmen.
sreflgguh uMSstarflundase whmih LTélessir smeir WsetTeolo o LCWTEILITETT S6iT
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2y ih. seflostr, sifl LHYI sefln QUL &, L' Gb GuTEGC G CusTy
o ullyim giseas eneu L Lilstr B, oils oiemallh o_fkesdisGasinmlsmmenr.
Geupop 2 mramn o ulfledr ol Lllirsamanl Qupdlsarper. Gsusurm
sout Liflsir Cup@H L sisaraaild QEEg FHeILESH e L bl
syndenw sTHS JeTe LTHSGID STETUGILD BG5S SEEL 6 meul_L Ll asT
Demewrs G ssiu@Ssrman Gosmewn ssrugih efle Agflured
Casmeilsemres 2 siTemTeuT.

sosuLifleir B, GLinstp suemi&d: smysnflsi simis e (pédliuggiath
2 et 1 28m” 1) QUL Semeams G QerwusduGEsTmer. sLHesmyGiumy Eiflsy
Besir Qatle; Qurgieuns 1 myug / eSLLT sTary Herafls) GBUUSTR SRS
Beveumm) meoL GQupeiBsbemsv. QyeTTe LpdeL 6 (open sea) LugEuis 0.1mug
! S Loy A& @mupaurs G@iuge CuH@miiiLang oL Bereer
Qewsu@sTmer. TRSSISSTLIS, sisrsubmr s.edlh (Sargasso sea)
STl (pigiiTe; DETayEE DGSE@mEGES Sjerey o Lifler B, BlmLiusTsy,
281CsmaiuLrs, wpp em L HAUIGL S HesGMUES Sjemafiéd
ComauiLBHD smawuiflsr opG S amjdsmpsr. (Qusibams uhprd
é’nGug 1962) Menzel and Spaeth).

seflukissflsr ugsphd aufsasri (Recycling pathways of
Elements):-

o swrayé orhieuSlso 2_erer 2em” L LIG) T Sefledr omSipnduiled Giysvor(h
Quisih s Qesm_itaeir o_srsmerr. | sfleoniig seflsir sl G safler aiflure
B . 1. SyupEib QUL ssmar petmempiiTer Simgége epaud Bigm B0, @Y5S
Birei(®) anflsQm_itmemsd 6hs (e sisHed Cassir GG pTaud
@awsdu. Guatd setrprgid aufisQsmi | et EisvoTemiii &6 WwHmd
Cuiiéas 2 amraEamRsd gl Do Lmbey B Gumd supamuniseflsn
Amiurs symuwbsirarg. afsOsmi 1| ol yeoGeusfigs, Wilg Gl
DGO 605 SHT(Rles6iT LMD Lol (& 2-swoTsy&ailsd (detritus food chain) uflsr epevtd
SDme Lmiiey el GQLimib spsmuriaflsh EDOLITE LSS pETTEG
afiSGgm i germd Sflefissiuc Gerersy. @igsiTuy @EpeThS) U (gD
(symbiotic) sietmamuiifles eysuih (5 STITHHGES! LHADI HTOTSEDE
Crmenas gipmdl paLCLNISDE
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ra.mrrrj,g; Renaufles o srer ”
oar" 1 OGN B ST :
\ - |
| e

SITELITEIEET lﬁ“{ .
? — sypddans
' e T 2 g 56— Sitfley (B~ lﬂf-’!" Lt |

e sidianfls Gamd

' fe—————— unfis 2 swenfisam —>&ifiey 5&&1’9—’1
Bevwsi g surpl
wisorgryusiflesT «—i

il Wl GesT shdlanga >

v

5 5 G wbsir
g : pewgnuliaar SrrouGssH —> shdands
] etemor Gl e ] : Qe
; —— W Gamenfiasr >  aifla) fhen >

umdiefuns ser &
L (E56m& &siT

— an.ﬁ*& 2 i enfleeT—  Gifley Bée0H —»

urdeifir & y@sone 2 aimanfladir —> sifiay Bdom—

oIS HAufler Sig UemL ULl QBTL i &6ir UL S&le
Qer@ssiulQerarer. urslefursssr LHMIL LEhmaasT GumsTnama
osn” L iGuT L seflsir umiausmiEAsmiug (regeneration) sistrGielemen  sTeTmi
sBSULESHDG. qarais HsGaliu wem o weTemflea wmy aamiéd
aufSASTLT | radin Blemsouiics smemrin@io. sresfisgin M LerGuis 1963
(Rittenberg, 1963) wpyid Ggnanseeiv 1964 (Johannes 1964) gy HGwmi
Pessmsms vmsgerareri. emi (I Qur@l seflar  euerh FHufed
uréeflursssflsr woHHussnb upd eferdeiuLafsomes sTer ML sTLTS
GO Qstarmi. Bifled, amplreysir whHmb uTsOUTsL S, Sl e iledr
mieseTiEFuiren g wyisipHé | 6 GBI Larm efleti s sl Eée 5@
eflemersures: wemi_GumRnE:. Bds Kister aflsufi@ismeuuffssfsst (Micro —
zooplankton) ung s wpsHwirearg sTergm Comsmerearsvy (1964)
GMISI Bleiremmt. sBLSHIL SyereiBisaflsmLie aflobigiigme o uNiflesT @nks
Bne Supoy marmuliest HAogiugrd HoL&Eh oo’ i
Qi serflsir gememeuail Hieme 2 L6 G)5éGLneLTE), BLog) aumpErerflsy
U60 1oL hi(G Sifs 2em”t 1t Quimnl semem QeusfuN@ it merr. (1959, Nésui 1961,
Gumagmi (Harris 1959, Rigler 1961 & Pomeroy) LMMID 68 & (efleurr).
@eowes Qaalli@n sllait Qur@pl sefls LGOI WwHmih 60 [5 1y 89 657
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Cumstrmeumistr &ifln LHMI Sefiwé Camuisem sarhg Hlamsoulils 2 sremer.
@aunmm uTsiefliuTest Cugi Amese Caimmw auFuub @eorGSme
2_muGSIuTaTTEeT CHypwTsU LWETUHSES GlsTerdlsarme.

Qeutiuwosiori_ev wenipsbarRger updi LHGsTSmeTulled 2 L Teump
yesmesamrans 99 pangpulfsefsr QsrLiysaTIL Q% STUTSS0
Bois wHOorEe srarsdide Sad wpirprag afiS@sTLr
GHUIL_GuC Deengyl. @a) aufls@emr H ereirm UL gFle @RI LU RaTeng.
SoLATs EimTaiiisame AmsssiuLTs GnEs STaThissT wHyID
sllon@aafisr 2 L alemhg QaueNCumbd gem’ L HQUTBL ST SOSmGa)
(Antolysis) s flEQsnLit srirm) LS @iié s Geamgy. Hiffs e Disusug
FepLoTeoT @)_rhiesartlsb @mbe 2L svearflh @ik 25 (pesd 75% om’ 1 LT seiT
UTéleMILTé &6 Hinss650sM RGL ety GaelGwialGidlsrmer e
Gegramstrenrein (1968) @@L Gerermi. stanGos sHAemsey aufiEEsm eor
e o) QUGBTI 6T G A6umiD.
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IiSHwmun — 6
r&mSe — Pollution

{Lp BT EIEmT—

SHMIEEL60 LOTEHMISHE0 sTeiTLg) LG QLUSDSS ST &8nig Il g, LpElsmen
Onmésusain parnrEh. usrmLw @iSurals amphs eaflaresr
sneUTMaIL SelsSEHh wafigisaildr uTugsd wefls Gsrepd Lifb
shierasde oufitselEn sty safgsant. Qsmild s édum ksl
D ErHsefr L sl 2 sde 7eig B Sk o siter Geireniw @YESimailso
A o_sTer Loty (Infrastructure) susoensi CaiHudivn, Dismise
Suimé (Nuclear energy) Qui’ GrmsShwi, fenmeivig & (Plastic) 2 swrey oHmid
L& ks 2 pudd Cursirn QemflsesT pen. QDI auERsTmerT. ismIgsHE
upmb yemssm Hme (Nuclear energy) gimmsefle sul @Gisier
Suflsomsr aaridSurs Ephlamanin sfHfiwsst Qurmlsaflsr gjsTal
Sflafsgisterg). Cuaub usCam Gamniibarmaugeaflsn @)mhg 2 DUSSWTGSD
aifleysEnn sumyssen Hergpd snhifl Qaefufl lu@dlsrmer. @ aeTTe
SN0 Sy cama sLkg wallgsr o sraflllL 2 1flsEnésE SHiG
sfemeredladlaTngt Qanfdermagafler sustisfulsr aflamatars saundisss
sGHuldnrs sron, GvsHss sEHulldors B, 2 awans sGHullsans
anisdlsst Curssty stEaf&mas LasnsseneT @l HTib sTEiGLD siresy CHyewTLD.

Qsmfsy FHurs auariEfusL s BTHI&T WL QUblsrs ek g
Qaremy (5Gh FTESERD SOHNFGYH WIGUTLIG6T STTETLNsL
urdliuene faisreren. euaihs BrEHssT sSflelsmer HMHMIE S L6l
Qe g S@GaliSa) 2 ssid (pepausrmSuid rgamLwd Qaldlsrmer. ool Qainys
IS BT, GEmTeITUghCrTamiue ST, EHUGS siflaisst CuTsTmens
i (Hud SHmiIcspsmey Lo s GGG, EMb Gigmefle Qam_Gib Gl enusssT,
umsSigeir smusET, 2 mmseT, HTel Gafiiurerd Gaumenaer CuTsTHEMaILID
LTSRS SIHI6T M.

Qgm.iéfurer Qur@erTsiy eueniéd), oy smy aeTkismeT SO S
MSWTEHHE, WSS GHTmsIQAUESsD Cursmens Guhems g lGHs
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srésEmes SuLGSSueTarsr. sHOLTS FLg Lburerg “Crmuybn Camer

”

(Sick planet) ety Blmeemy genLEs ol L FTH YSHES 2-L EmgwITaT
HeumyewTid Geene.

SHOIFCGHY raUTH eTermmsd sTsorer ?

Pollu:on stsirenud Qemsy soddstr Qemssomssr  Pollutionem sreiregn
19]

QeTeeSiss B mES! uEBSTE. BB6T QUIHT JWSHTESDEH THTLSTSLD.

LTEMIEE Sipsetonsurm) usiCoim aflELoms aiTUNISSILL DTS

L

?)

3)

4)

5)

6)

Qurgieurs weaflgeaflar LG Qowsurhiaafler Syewrons
shniEEsln s gemeis Quefili SUED sl QuirL_semred
srim), B whmnkh wer UMl WIFHLSH SHNISEHD WISLTE
sTearULGLD. Esiieum) Gsusfidi (i sifleysemmsd 2 uflifhuc Cenmer shletr
Bihens: (5 pEme LTS SET e UGS DT,

w.ll @Lid (Odum E.P) steiragih oyfeflwsorent s Hmiiug LOGUOT LOMMILD
£ sy Swsimer GhumiSiues, GouBusliued g o 19fliwed ussoTySefled
UL S HLDUSSSTE LomHEieemTe) oefi6tr LoHmKd 1n 2 19 &EH5S
STDLIGLD Seio LOTSHMIHE sTeTLILGILD.

wssflg6efletr QaaLsLIT(RIEEMTSL LD aii&Epe0le0 sTHLELD eSlHIUSSSTS
LOT DMEIGHIT LOMEIE6D sTETUILIBID.

wefssir CousrHAuarGor Syong SHGFweTEGaT 2 T SE
Sl QU 5L SemTed SHRIEELLE Qe HLICLITE6 LomEMISs sTETULHID.
SHMIF S eleT Gupmes &L mily oSl CuTsID 2jS6tT
eNeneraurs o et LTHHSILGSID LOT&MIGe0 6TeTrLILI(BID.

B, s wHmib weir oyl Gubiiue, GouBHuliwed ohHmiLd
2 10fliwsh Lstor eI sTHLEILD efHLSSTSHS wnpmisseafsr aflemeraire
e\t a6, ERRIG ST SIS, QSTifled SUATTES), TIPSO S S SHITLD,
Lo LstorLIT(R GUITsiTDEmeU T GE3(E) ST H60 LITEDITH) srsunLiuD (G
Syfiefiush sipsth USA —1966).

T.G toré surstefser (T.G.Mac Laughlin) stergh oifiahusomemiisr
S DLy W SEGHELD SIRIET SUTQLD o B @th G iuraGanr
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aifng wampysursCaur g almaallsGw sllaCUTGL Smar
SHmi&EpeSie GrafulRiss rasmige raruGio.

8) sTL_quiiL_6v (1972) sTstruisut QuGTTaELLD, Sy SITsUETRISST i) @ena
@remy b Sou almaalléEd Qur@GlamamGur Ijung
SomeaCLr shHmiEEpsai GaafifiGiee wrenise sramiLbid sy
GO s,

9) suHon waTLessTe FHsCLEMT aheg sufloas@s
QaranRaurCur Jmag smasg urnud QeauuGar (pyurs
DTS GS oot Qaiigd QUL ST SHMIFEL60 GG LTSS
sterIL(BILD (Brsiuwoer. R.F. 1975) (Dasmann R.F 1675)

ursu@SSHssr ( Pollutants)

Qo weflg Fopa(pn- gig Himod, Fsrlyp, QEmfs BEID
Sioeg) Gemflsopi Lib hHyid oyfiafiuc (peirCarhmins oL bs HFLa — 6T6m
ggiurs @oisTaln do aimses sBanCUTmHLsmeT &bHn&E e
QrusflA G sbrmeer. GUOLT L s6ir 2B jemefier PeuafuNNILEHCLTS) Djme
pHon v nsHar umfsmeri urdsSsrmer. @0 UT@HL ST
LrsuBHSHS6r srs&Tmsmg:pé,asl]u@eﬁsfurg)m. @G Semer @iumens 2 ufifi
wpmid Guibiue wenmiig & Ao gdeis Hrdsgs Qamsrenrail Lms e
wBlufled 2 sirer efleorudlsurmhiseir, Sourrhiset LHOILD welSisEhHHES Semlosmil
aflmerefs@id. @esurn SHNIFESPNGE 2o afmarallsEn HemerSSil
QurEL sEnt LrSURSH ST FariL@LD. LTGLUHSEST SD& s T T
susTWMISSULD 6T meer.

DIC TG T B

) spmEEmn IfisEn Cuduud (Chemical)  fo Coidufiwen
{Geochemical) gieg 2 uliflul QurEglser wrsLGSSH s
6TOTL A (HiD

2) Emb Lwsiru® S teir 8168 S Sarafiu Quim sefls sTigh SlieneuGu
wrsLGSSS6T eTatrml gL ib (Odum) Gad Gsirarmt.

3) Sipieorrageflsir euemi &6 e Gelemenr ommnfl, 2_6wT6E SIS0 LommiD
SCrr&Sun Sursrpanifle Gunis . G& SOMI& el Semi
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4)

aflemareilg@ Gumsius, Caugufiwsd womin o wifué s giser
r&UBGSE ST sterLLLD (CammedlsvLit omynd Curiipwsv) (Holister
and Porteus)

souprer @ 5660, samrar Crrsdn, saumnar el 2 6T
wrsu@sSlesst startuiGid Canra®iGs 1971 (Holdgate 1971).

ursu@SSaEaflsr aiemsser:-

)

1)

2)

3)

4)

5)

6)

7)

8)

9)

aueriGes wpmb suermd ErEsala SPpssarL wrsu®SHeear
ST ILGIEeIT 60T

ugupd Gur st (Deposited matter):- ysmasa, (soot) Lsns,
s, g7, nHmih SHOUMgser (Grit) CumeTneme GHle S HIGLD.

sumysaer (Gases):- CO, CO,, sopLysgetr g demenv@iser, SO,
&Cemmiflstr, <oLigmNeir, NH, ophmd O, gpdlisme.

CaHQurgl s6r— oy o man@ &, menlraar Ehamr®,
Syifaraer  Surdugdarsar  (Phosgenes) e L eQeiTL &6iT
(Detergents) Gurssrmemes

n&s 2 Comsnisdr (Toxic metals):- SISSHNGLD, LITSTED,
&m_15hwid, @) Loy, FrLLD, e CUTETMEnEL.

Qurgermgnyh Qsr_uTer H&eibesT (Economic toxins):-
LEASQsTRE6T, SmersASTRSISET, L nEsQaTMser,
Qo uf&Qareosdlasit (Rodenticide), Briu&QaTsoaSissi
(Nematicides) g Sy 2 ulfersQersedlesT (Biocide).

o mhuser (Fertilizers):- yyfum, QurC.Lras, SnCursfiud FoGUL
Loimih SpbGLomeufiid Lmsu@LL. GLITSITEE

sHfusst Qurglesr - Ar 41, Carurell. 60, oGwmgesr13t,
SAwn137, HAGLTaET8S, dolrrsrafwn 90, yenCLrafliun 239
GuTsarmEme.

60l

Glaxnud
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10 sfeusfi

1  galCudufud gybalsreanfleasr (Photochemical Oxidants),
gCeumsr, QurTéed gy o mplCrl (PAN), gyoyman(,
st&ledlsir GmeaTmeme

@uwihum s geafls g usnL_uied LTGURSSe6T SLpé et ey
susnsUT® Gainutn (erers

1) Slemmoflens wr&UBSS 66T
2) Sireu Peoe wrauBSSHS6T
3) amybm wrau@sHEst

(o) snmisEpeileh Qe it Jsir omsuHSHeaflsr Hlensosmiu
QU S8 Sips et sum) susnsiLm® Geainunn. (Heremg).

1) s wrsu@SHsar ( Primary Pollutants)

@UEUTEL s6T BID STETSam g 9 srrhisaflo Gmhel CHypwrs
sPMIEFESWlH Qaeflull du@Hmer. gemsyu Qauefuddul L Her 965
DeweouliCe 1Gus ¢ prblemevuiled Elemso s &sirment (o1.5) HallS g erase, S0t
Sa L OGIUT L SeiT, smELTeeufleir S,Gmeniissr, smiusir Guomssr&amen(),
OTCRIGET & L QUAUTGELSS, sfln sl QUAuUTEGL s, &HMusH
Qur@wL st GLITsITHEDEL.

2) @rem_mb Reve LrsLESHSHT (Secondary Pollutants):-

@emeu Caidlaflensuraeflsit epsowonss (pSeitenie orsLEGSHsafleo Gmiks)
o ounareney. @reB&H@ GupulL Coudaflmarsaflsr sryamrors
e pusdurarme: Gramimd Hmo wresu@SHEST gEb. Wt
wrsLG S 55 65w gofl Qawsu@asmsd GLymsel o mi_sb ap G

(PAN) - Gumsimm smmi st 0 GUQLITESL S56iT @hretion._m Blsmso ursuhSHeeme
o_(sundlsiTmen.

@) tsphlemev osion_s CrTsHs UN&GGLTE) rauBSEasr @stm@l
auemsILTS INSSEOU RsTerer. O|6MEUILITELGHT -
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(1) 2fiu affé Amgapd wrsu@sHsa {(Biodegradable
Pollutants).

@) 2. aufFfmzapr wrsu@GsdHsst( Non Biodegradable
Pollutants).

o ufiflu anflé Amsaymib wreauBsHssr:-

Quims  afipoplls dAogssiu@n  wrsu@SHsr
o iflusnflFHmsnmid wrsLRGHasst aariu@io. (.em i GéssassrT,
Geulmpuysafie @Qnmis QaualiCumn hsss siflasear Gumsrname
BistoTsmnAli it eLpsuid Seovions Sensdaliul GeflGid. Cugd S Garflsge U
mp eporsaud ((r.em) sflafi ssHefiy wonsd) Q& Curearp
sflsemer Hsnsse (igiid. oy emre Giuhens (peom wHnkd Gamfloss” L (penm
o Hmssssonyy HnméEhn Cud GUAUTGLEST ahYIFE 6l
Ca(mIDCLIT G G086 2 6HITLIT S63TMSTT.

e ulifly afléNmzapr LISUESHSET:-

Siiflesfluid, @by, Guordeif 2 LuseT, sl s QUGLTdL &6,
DDT. Gunsitm sfngGarmlstast (Organochlorine) Gumermene
Bunen siwnsd sHniFe,pels BmULSOme. SHmIFe el sfiL UG GUTSH
@wes AmsumLaddmn, g He Qugnrss AmgaemL Ssrper.
Basomeh GYIGLITEL ST SRmiS e LTSLESS e, GUCLI G a6 lsd
GOnES gjenafl @EHESTRND Sl isaD S sSlmenaliGs: Gty LGNELILITEGHLD.
B TeLBS St e primenils Sireaig) 1L GLosens) 2 sweyssThelsig i
Csitg 2 uflu Ho Caduiud sphdllsr Curg e ulfiul AuUEBSSD
oL Seimmenr. Cosyih G shmié efied 2 sirar L & L GLELITL SasL e
Carirsg) @i 2Bl BEHGHATDL 2 LI GUITGLEMET 2 (GONSE s meT.
@sweu Cumetty LTSLIGSH ST STouT LiSamey o ififlsaflstr aflEGar&masmul
uTls Heirmer (U Hufed 2 srar oy dersiegenflsir Spsraflsh 70 F56I5S5HDGS Sreuy
Bgema o ufaGar Smyemrid) S)&ems SLGaNQMSESD SNTLGTL.
Sl Semenig iigib Gen G 2_ster Guipens: &1 fFlens o oL Hngl.

S(m&HITSE QeminQsaTHTn SHensaImLIiTS wrsLBSHesT ‘2 uhfiu
anfls Aenmeusnwir rsUGSHse samiLGSsToe.
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SHOIE LD LTEEDL QIGHESTEOT SITIT6usIhIS 6 -
1) ueflsisaflsr Qewsdur@asr (Human activity):-

FOMIESL0 LrEmLS6Slar (p&hdu smyemd weaflsieGer. weflgeflsr
Qewhur@asT, wransme sHUOSSHaTper. darGa WrNISH TETLS
sHGuTas ST s LSS0 @ Cameaunear Siig (Necessary evil) sT6iT)
QemsoliLGHmS!.

2) wsaear Qsrens OUmEsd (Over Population):-

wésa Qeramsl QuLESSSaTe sHGLT L S6T, 2 JHIS6T LHIL
u&ANSQsmeair CurdTpmer gifls yaralld LILETUGRSSILBEsTrDaT.
P ofie Sra whph Hhssfas o mandaimer (Fagedls 1976)
(Southwick 1976). 2-we wéser Ogrme yanGs@ 2% JFsMliugrsil
yeirerl efeurriusser QsMallssrmenr. HiHTeus) eeuGlaurs Grsir® aflarmy &G0
g wafigiads AnsHarpari. @g OsrLitsrn @sramnd Hulns
st Raeflsh speii@enmn agyy LT LILGEID BIm) wellgiss aimyp Colsvongitl
ihlems sTHLIGID.

3) par wwwrged ( Urbanization):-

Caimpsaraad aFdiurar aMismsssnaan Smosmg ol @
BEISOmP CErsdl wessT GwOuTSsrmert. Glaer sllaereurs Hahisels
Opm&sls qpUGADG. wesHr QsTms LGHs G tisafld surssrmhseflsdr
sTeUITEET 5608 2_wihLh. CLgith SykiE L& sifiaiser Gotid) saTemy aisdles
GoDhEE SniGHeafisr Cuamsimenndflssoss HefSHE!. s LsosSws
wéaer aurgilraseflsd g mrafle 1800 Gl f&Lsiraer @yt 45000
Qo6 Lsiraen sifily Bimid Gasirmen. 1 Blsvedlwisir o6 surggid Qamflsd
perhsailt g prafld 8500 Gulfs Lsresr ymsiga shGuTsTseT
(Bevdefl, @uens: sumy, Gui Gymediui) LIETLGSSLLBsTHST. @ geurso
i@ srnsfurs 400Mt  smiusT Curearrsemev(Rd, 135Mt UL
DpGma®  LHmID sefllsgimeiaEnd oElrger o sma@ wHmibd
mgm}g(ﬁm&nﬁus&ram SpFweneu geor 90 Lsiresemid Qeustiumelsiryenr. @i hum
Gureirm wesET Qgnems Bspsirar BT 196 Cumporhsefi o @mam@Ld
wrsLGSHsT upmié Qemsin Cmenifsensy.
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4) Ggmfisr wworgs (Industrialization):-

Q@ BT g6 aemEAsE Qamfld aemisd) Bsa adhud. srés
SLEOREET, FTEEENT ZpEs0essT, FoLoein” Qemeveselr, Gougiu QamfibeTsmnass,
2 1&Qsmfinarameser, ereworGlemriis agdafiy gyemesst, FOUT
QenfiheTamnesT, Qaigiwbais GemfieTmuss CLTETDma Glirmid gjsmesled
urdllsou ssHLOSSIRsTmeT. Ogmiinammeoeefls 2 HUSSIL 6T Sifier s (ETHLD
uwsrim Genl QurmL s Cabel 2 [HourdlsmmeT. LweTLGSE Cosgis
QurgsL sefled 1-10% ausniy SLPLIGILITGATTS QeusAGumylsirmeor. Glogoid
CouH Qs semsms LSTLESSID Curgid QfiL S50 Bmhg G
B 5B THS8E Qg Curgh HbgIn GoHlGUITELL ST SOMIFCSLEME0
wrEILGSSSsimer. @G Asmfhermauuin ToTes R0 BITEAIEY
wrsLESEssnar GeuafuuliBesormer.

5) CursEarsg (Conveyance) :-

aremeu) QLTG0 55 AITSEITRISGT, Lie 5 6L600TIg. &561T LoD fkomemTThigs6it
STHm) oHmib 668 LTELES FHUGSSiEsTET.
6) ysms (Smoke) -

Qmifiperamal L s SaT &M & (G, Lp 6060 Lor & LD & Gi ) 6T meT .
LEAGEQaTllEmsT, U EHMED Qersdlass, Smm&AsTdlssT,
Qusigy_s0&Qameosdlser, wpmid Km 2 WSS TONSET SHHMIEEHLEME
g uTaCour SEeg) EDESLITEGIT OTHLGS ST

7) o_yiuser (Fertilizers) :-

Gouermegor LSk el Guotbum’ ip i LLSTUGSSID uwyfiwr (NH,CONH))
6T6iT b QEuHEms 2 Iib SHMIFEYI wrsILOSSIEDS).
8) s\flny fBit (Sewage) :-

@i AsmnfpsTmosefls Bopgd QasfGugid
Sreusaiflojser SHYIEFGLHOR oSO SSISETHET.
9) sHifwéssl Qurl ser:-

sEMLGEN QUTEHLSHEHD Sjsurflstr adifusspd LreuGSSsammes

QawsbuRHsirer.
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LOTFML G606 6LEDE ST -
LTSSIL 60 @TeoTH SusnsiLGD
1) Quies LrsmLGe:-

@8l o1 GssS, sfin QurgLssfls oyfiey, sfiame, Lebub Guimeir
@uiems Hepasemmsd THLGEDES.

2) Qewheams WwrEmLGen:-

Bl wafgafsr QewmurGsefians UG sTerprad sTH), B
wmid Bei Curery pHmad srrafsafsr up amsILTE Qg
GLOGUTEUT Sl BFNELILITELTT.

) QT DETENEISEMTE) LITEFEIL_ 560
2) L FAEQETAN ST LTSI S0
3) STy LTFML SN

4 BT LomEsHLS60

5) GsulurgLIT(E)

6) &&ifluas rsumr@

) eTsuoT (lewomils Lom&RLIT(H

8) 6960) omGHLT(R

9) Goudhuied Lomaiuim(p)
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&STHml r&EnISG (Air pollution)

SS@Lomeur STHn @veneGiusafie) LoerflsTeGemT gjsbag) in aflurkigeGemr
Q@5 HLALLD snt_ 2 uSHT eump GUUSING). HTHIY LOTFemLG6v 6T6TLG) LBlsad Sema
aflsmsmallsaainsg) sTaTug Jmaraimn SPihscs. @rduraigib 2 adlsr Hip
wrRsaflgud 2 6rar Qua peThsaagn Ggrfipssriusaign srond
sMisowsECsd shulPerarme wnse Guarg. weallgiesT GLwm LSl
@mha QaEaTrh o der uriysels o sar STOCH asswrar STHm
sTirm Blemen @strmy 2 (Heurd ol L g1 GeTmmiu SPSTUSSINE STHII LTESDISED
Qud Alssers 2 HOESSIETETS
QU TILEDD: -

wesfigeir, suemiiiy B@EsRsE, srarkess Curdpabiiies SheG
olwereféss Suigi aNpHbUS SSMTS LTHYEIST srpmis sHLESH STHOI
wrFmL SR starlu(id. SHHSBHLTSHS srpdier SrS5SL  FHUGLD
suflsmevullstrenioiimed Ly Auflsd eurgLd 2 1liaEm&E aHDLS ST aflnaTaleeT
THUGSO STHM) LOTFsDL S6 TaTILGLD.

QuITguTs, HMD Q@ HrmeTéE 22000 LM P&s G HCHmd
STDSGenmu 16 H.&. srhamm o araflg&AHGomD sTemGal HLhenLE SmHplLeTer
STHENU UMD BT HEEHSLTS MEISSI QamsiTemid sufiiprmmesnemid
Tl yflEE\(m&se0 s,

STHD urFmLGldr epurgTymss (Sources of Air Pollution)

SMpm| LoTEemL Geolsir (L&l epergMyEismaT e CUEDSILITEL

WS seumo
) Quihme eparsITTEISST (Natural Source) :-

851 wensisefsr smeauil [zl @mgbsmauum. q;ifu@mg;r@.m. @é]fb
So,, H,S wigith Co GUTETD H&& eSS QausfCLHYID s.nﬂmsmsuas S&a,
I D8, ssiflo wopmuth sefurisaflsr Guibmes Hmsea), CSIU Blev QUM
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SetOnefl grél (Cosmic dust), UsEaflsr LOSTHSMRISET, LG So TEISHET,
wEsmasdr, suburiser Gumsrmsma LEIGD. Game 3| S G0
248 AusHnG Ca® efmaraiiime.

2) ueflg epoogmyiusst (Anthropogenic Sources):-

wsssT Gemmsl QuEmss, sTRsHT YHSESIUESD, LmSLige
stQuTmeTaeflss LwsTLT®, &, aurseaTims, Gsmfls wiomge, Gesresor
Qewsur@esr, Cumi Cursirmens @siisnaullem (p&HENLLOTEIT QLPEOT SHTTIRIGET
S @L0. wellgisamsd 2 HaITSSILEI So LTSLESSSEHLD Eneu 2 KNS
sflgiusEnd S6u QsnBiesiL Hisremsor.

(a) gndl 2 pusd Qs Gewedser:-

wmsafld 50 2 mLGSH, TSN, FHFHH Curearm
GFwsoLmBIgemTsh Lie SefhomidEhi Sifugsis6rsEni 2 (meurdlsTper.

{b) srflzze (Combustion) :-

sTllGuTELser srfdauuELEUTS Bl Tashr gy Hmev{HiseT HmIb
geourt QY Smev@sst gy fiu LTSUGSHSHEHD amsarhseaflsoi(mha SmTueT
Guramsamean®, Umes, grélFembus (Fly ash) sfin sumysser, 2 Cars
Sy EevevBiaeT pmid sefGgisemaEni 2o dsstmeor.

(c) GelGunmemsan (Manufacturing Process) :-

2 Goonmusr (Smelters)  sich@ gymasst CursmablsiGhS!
2 Cooral Lisnes6iT, SiSSETsL, gy iQeafs oMb FruD GuirsiTy LrsLESS ST
2 (meumlsimeur.

(d) Geuswmesemin: -

-L_b&él‘é,ﬂa:rrsi)sﬁ]assir wHPID &marsGardadlamen LliieEssES
Qg,‘srﬂl_‘lug;r.rm aarf}m umsvGUL Gs6r, @CamACsarhmid Qerinutig L soam_Cym
sniuaTssT, oiCeafis Cumsry CouliQum L& emin, auumQeeaflasaflsd

sTeheFhjemsmeuden sTRILIETE gireléambLien, SMSEITET, Lisne CLTeTY LTSS ETHLD
2_(peurdler menr.
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() STEHG HDDV:-

s ey bHnI JEmse 2 masaflsT Qewiur® LHgid
G ETH Ganpsse ufGetsmarsefisr Gurg gyfsrsr 41 Gumsiy
s@fwsbel Qurs st Qeauaflufi (u@dlsrmer.

srnm wrau@dd o eaflear 66T & & 61T
sl wrsLBSSsT:-

WpsevBlensy wrELESE ST eypaomgmyhisfelghs) Crrpwns sbidi
sl O strmen.

1. sumysee: -

Co,, CO, S0,, NO, H,8, Cl, wimed  SoLugmlsir GLITETD eUTILS ST
(p&Suomer sy oTFLOSHGET JHGID.

2. CauHuQurasL_ssi: -

560 S 5NN 0 155 81 Qupiu®ib SyiGsafis, sTeRoTQleTaTill 26D 6T,
SETenTMy. 2 HUSH LHHILD o 1&QsMfHeTmuaSST, sTevTQsponi) &SSOy
b axrssen 2 S Beericefle Bms) GaefiEugib Glusirdsr, Hevssal
wimkh srevrQemis ayemasaii @sie GeusfiGugd et (Cd) LoHmit
Besensd, Grubiug Qemipamemsoseiss Gbal AasfiGupib Summomily men(),
Ehmimevseflss (Incinerators) GGHa! Qeuafleusd mamieCrr@Genmis
Sfleuid, 6Te@ WHmid 1flsir 2 HUSS! Bemeowriiassr QeafGubynd w6t &,
amsaTRGsT QaelGLHmD SISSHETED GUTSTEDEE (p&Eutorer STHOI
wTSLHS ST Y G1L0.

3. @usirLmd Meoe LISELESHESET -

waafion wrsu@sHsaldiEhg 2-GaraTamal @y storLmahlemev
urSLEGSesr Q@i gL (1976) (Thorndike 1976) sTeTEmItD
Syfeflwereri SpsacrL. TGS Qsmar @reimLmd Hwe SHL)
WTSLDGSeemmad @il Gerem.
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1. aissmLg smab (So,) :-

@51 svamipTmaT FOMmUGLD 2y &60imn GlamaTksl 2 (Hardng.
2H,S+30, ->250,+2H,0
2) sizs ouflsud (H,SO,) :-
FeoLITenL gy SHanern@® By Serlegeni 65T BenewTiha FEOLIT ig CHTILITSE06LITE
wrmdngl. Qg HOH 2. s @enenbg) 5556 Jjfisons wrmdmg.
280,+ 0, -> 280,
SO, + HOH -> H,SO,
3) gGamsr (O,):-
mELrgsr oL gémaw® il geflurd  amplrgs

CurarmsamsuLrsa)d safl g salgamsayn INssILEHDE. Haf
SyBer0leeT oy Serdlensyi siT @lemenr g spGaTeTTTS LOTMIAMS.

NO, -> NO +O

0+0,->0,

4) ysmsiiuefl (Smog) :-

@8l umauh (Smoke) oy itsHumsr ep@uesiiyd (fog) Glevembal
2 GANANE). enamie Crm STTLGTSET 5L FmsiT—mL— 2y Semen@L6or CaTihal

iflu oafiudsr o gafured QuiTées o s om Gy (PAN) whmtd
HCHC wrs urmidng,.

wampGoT smiuer+ NO,  sflu@sfl  PAN + HCHO Uiy QU@L &6

5) sopLrensir Guorerméemen() (No):-

(2 B Teystr—emi_~
GuomsmrSemeruL_maeytd ey

ShSEEVLITETE) vl 2y SerSlenesr Sy,E6LD OB TEET
B0 2_(HeuT M.

NOZ —» NO+0O
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6) ;opLlragsit L. Q&aam® (NO,) :-
sopLreger Gursrrémen® @i @oflflsr 2 gafiurd mplraer L
2L5ENEVLITE Lo DI,
cg,fhuspefl
NO + O — > NO,
7) OH (swamipgréadls Radical):-

o5l sperlulsir o_gafy sir emamtg Gr ssmivsira@pn NO, (b BlenerTBS)
DaMip TSl TTighas o mandng Ggl wHm AIMUSSHEHLET @lenebs)
i geflsemra rmSng.

8) HNO, mplysiv oyflevid) :-
@) sormL_Teneir soL oy Semev@is Srmadiyh Glemewerb s 2 GerImg).
9 (HNO,) g’ fé opfleuid :-

@1 mEL T gydmen@Ls Bred] EenemTeuTed 2 (HaTSmS)
il wsmpullsir apéeBiu & eoml A& Sjblevh QLD

) seflGg1semeeT ;-

@ meu S Lisé @ Hismemiu S UGUTHET iRs) Sreugsieflsmsr
24GL0. @euppiler efiLib 0.02 pm —~ 100 pm. 500 um Goes oL (Lpevi i
QUi gisaraer sHAuMgssT (Grit) G- SOy 2-siem geflSgissraefls
undtaflium, @hemeaser whmih urélssT GUTETD sumpapdflsesd (Viables),
L, ep@ueh, oyefiiyme (Fumes) grélssr Guirstrm 2 WTHM SISHETEHEHL
o_siramear. ep(Hiuiefih, ieNlUsm st ﬁnmggmsimdr SLGLD. ST Usmaid
S_giseaet oy @L. ap@usfiGgissr <10 um i L penLwis Sreusgieflssit
QL. Erres 2 eomibs! epGUsTiuTs THElETHS.

22°
SO, (umy)—> SO, (Breuid)
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sflutismer stllugme o L r@ Hn sfsgsa g mfug
ysmSWIGD. @amisr el Ln 2.0 pm g 1.0 pm &G Gpsurer
el Loy Wgseh Hosgsdses geliymasuleo gL mED.
o Camshisafls gueliyms gmaraml JMEs saldsismasT @i,
snélsst Qg srAlu_omser (Aerosol) smmgl Wssdlsrm éh_'g,
safllsgsataa g @b. @amdlsr Lo 1.0 - 100 pm g Ew.
SN eHoTeTTTLOL S GiTeT, FlGLostor.”, ewrsGlosi GiseTsfleyser (Sand tailings)
greai, rdFambue whmih sissnosiorgred] (Silicadust) Gumsirmemeu srHle
o it STAS SeNSGisaTaeT UG, Geounsons safly C ,, solpreradiug 90,
Fawb -137 Gursity sHflussl QUTEELSEHD, ol HaTRIGEH WHYID
Qamfihersnassfled @mig Qusitsrsr, GLrenissr G seomsmuflsir Gumsy
smamiy CrremiuasEnh Gafiignsan Qulig et srhm) & - wTHsSSEHals6
(Ariconditioning) wHmid pmwens Sreutissr GunsirmaupBleiimha
SCamLiERCITSMTLETEEHD SThflh SefldgissmaamTs S SHdsrmer. CLogid
& opfieow, GCarmGyrumib, Cursrpmanid oenfiaflui, SiSSHToHD,
s, Résd, s, urksals, Quiseg, @by Cursim o Cors
wrsESsEGL STHfe srariu@darpar. Bis 2 Cors wrsuBSHe
Gl _eurtefl QeussoLmraemmapnn G @aISe) aurseaTisenTaL sTHLGEETHET.

STHE WISUT parmed sHUGD oflem6reassr
wellsmse gHubd LrEiyser:-
1) s5ga0:-

Besef, stNGurgmesr sTlSSIUGS, Wetr 2 Hugd Lﬂmmw'ﬁ“&r’ﬁ’
sTssorGlemniiy &g el HemsvtissT etpevi QeusfIGwmnd Feount smL gy Seme
LHDID ST e oy Semer(B) SLFHITED QU5 &L, Semeususs), ambH)
LOPMID Seure GrEmiissmre LoFswmnb Gurrsrmemen s7HLIGIHstrmenr.

2) DO yYsT FO L (H,S) :-

srsu'?TGlmnh SSHSIIL ndmid CoudinSiusd Qampnemeneser Qeuafui@Ld
STEUDIZITEDGTT FSOEHLIITED SH6160 SHHMED, 6807 enfl&ash, Qamesoreny syartiL CumE
Qg;.wﬁ,g,rryaasir TpuGD. H,S er Qefley 200ppm (& Gl @\miHmed LSS
oL Loewm_sugBleir GerubLm’” ig.h @smmey UMD, 2000ppm g STesony UTTED
160 [EWBI_Th1gh(6m, 8567t oo TMLHID.
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3) mpLyegew gydmev@sst ( N2 ) :-

yeoaioes Hessf (Soft coal), amsariiymeassT, o FEgeT HILD
Qaugo@igd Asrfipermassdr Cursrpame Gaafuli@in GOBLITR6HT 6mL
oy &men(® nHpId eELTsr Goramramen®l pSusma Elenruirsd Brfenips
slisst (Pulmonary fibrosis), meruiges efdsn (Pulomonary
emphysema) Gunsirm Cpmilsener sTHLGSGIHsarmeo.

4) smiustr Gunermasmen@ (Co) :-

Hsef srfGHILESE, TSI, QamfiheTmens Siflejser
Cursrpauppred 2 HUSHLTGD  STFUET GLom 6uTIT & 6M 60 LT 60T il
weflgallar@rsssdo o &algmsel udars Qi Grom & Gemmif gL 557
@mewrig smiursed afGorgGamiarms wImID. @seumed @\ S 60r
y&edlesir HLSEID ST GmPHANS. 1000ppm smiusir Cursrrésmev(h
2 ereflgdaiu s aufGmeEGammiiler QELRDNSTE 2 L 6WTglITE LOTERTL
aflemeimin.

5) smiusit ewL. gy &eme(:-

yoguges  afQuITL T sf&aIu@usTan  STEST
SfSSILEMSTEID 2 T TELD sriugTamL g &mmb GeemsT LSS
2 aTiemey sFHUGSSID. Cuaid epenaTuiler Sams MG SE I cToTlg.
epé &g HemTmens 5HUESGID. LEFDE @isvev aflsmerey (Green House Effect)
STHLL_& STTETITLOMETT 6L BSIeUTSLD.

6) swamipresir enewensor® (HCN) :-

amgemeuaret (Blast furnace), el s, CarBiGum(sL &eflsir
2_Huged) CLTsTmaIHHTD 2 HUSHILTEGLD @S HILUS QFsvaaflsir QaLsbLITL g0
Camermpyser, Qrsmenl. supl &, gemaeausll, LTTUSHDET &MDSHE
SumsiTmauhenm STHLGSHSID.
7) opbCarsswr (NH,) :-

Qlevig 55 SIS6T, FMUOLLL EDS6T LHmd Lﬂ’é@gﬂﬂﬁ)&ﬂmiv&s'ﬁ
Simen QeusNCLHpib SEbCUTaALT FaTES5E el i565MS THLSSID.
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8) smiuemws @Csrmeog® (Carbamyl Chloride):-

@Poumad gror@b. afiFsmouyd HJussrar KeoTuirsd
unwsSSsSmau (Pulmonary oedma) eypuUBSSILD.

9) gy svigsmem@lEs:-

stesorlsmmiy, Qamgliy gjsosvg) Haflammemsn Gailugsms Fmga@io GLrg)
2_meuT@Lh gyt enem@asmrso 5T hmib semrsiumsgudie sifiéesh sypuGin.
10) gidlsoraser (Arsines) :-

2yidlsiTeer Qrss Aaliugmsamenyd HAnifrssmaus urdésing.
UINICHTsmILLD FHURS SIS DS
1) Oenemy@sst (Flourides) :-

umevGuL 2 TEGsmbaTamass, gaifsfiub REHEesE Qewmumbiss,
6T WHMID STy Ceusmevset GuTeiTy Gamliuser epeid 2 (FEUTGL

DEmenyHSaIs epFSHSEaTND, BTS5s oSS GNS LHMILL LSSTSID
Gureirm Crmiser sToLGE siTmenr.

12) g@dleflun (Aluminium):-

BTy wengglar wasEu uGHurer epsmer LTESSILEGLISTE
Sisverbhuit Gremit Gumsirm wTbL bLIBGTer GamemmyseT syHUEETmET.
13) g iClsalls gémev® (Arsenic Oxide):-

o Qpisafls o mLw graibsmer o meHl NS0, Hrbsf afissh
Lopmid smersstsiss epab B Qauafurdpsg. 2yiQFaNs gy &mamb
ﬂJl.lﬂr_j]] ~ ©Le Camenmmisenemud Corsd wHmnh BisomuSired yHmIGHTemLLLD
SoLbGSESHNG. Yiesas smiGHil Qmeanting SHaadlener aL- g Cssmm

as@iéaamm UTSlE@n sermn 2 oLwug. @& pn Gsffmnsso
2 Lm@Gsmpuisfl (Known teratogen) LS LD.

14) QuifisSwia (Beryllium):-

. Beosai s.nﬂég).sb, SIS 3 HNsd Qeuafiin®, gréQe sTfQuTeT
uwearLr(® GursrmaHmTed GQeusfmred QuifisSuc Gphs jeraflesnl
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QuiieiCurdsv (Berrylliosis) stsmagud pimmuied Crremw sHLGSSIEDES. S8
QuEHLLITEILD LOTERTSM S THLGISSE S0 i 1IG.

15) sm_iflund (Cadmium):-

Blery&as siflnsaflpin (Electroplating wastes) Nemsivig & LOMMILO
amsar pOUT sssyhsst (tyre) Curdry sl oLk QUIHL ST
sGsOLEID Cugih 2_(paurdlsmn sm b Gonhs Smeile B(mSHSHGUTE
Qerdlaailsr Qausbun LG SEUUSTH BTSS 2 Wi 551D THUHSSID.
298 sereller GHHeTR TRIbLE msny CHTMW U@ Sgid. Gognd
AyBsLsir GEnsCamsn GaalCLnIS, (@eepdGanamfiun) (Glucosuria)
SmiE e yHsligwmer sroafud GasGLniBeo, (swamiuiGas i
(Hypercalciuria) sraubyser sroafiusas GUSse, (sTauny oEet ()
Sy eivtg CurGLrGaiv) Lommud AYBHL ST LTSD QeusfCumB6 LG gl
Proteinuria) Gumeirm GrmileemeTid FOUGSSISFTDS.

FLlD (Lead) :-

sustaresTLy Faisen ((Paint) GuG© stevrQemniiessit (Varnish) wpmid
b seks smflaumy erssrQeuni (leaded gasoline) Gumsirpeudmmed
semLufhpliy, weFddeen, upser ofl@bsi AEBH HOOSDHHH LHDID
epener &flensey srHLEID.

Beupeoms sefly Spssim. Qprfsent Crmissemulb wrsLESS ST
s RIS G eiTmer.
1) AblsCandlsn (ssrnsgsst sré @iy Comi -Silicosis) :-

Q&  HQusr 1oHmbd el gmasaild Gome @&1iu)b
Qgmfleoment &6 ellsamsir (Silicon) semmed sTHUGLD Crmis QYG10.
2) ugrasgniniagiy Cpmi ( Byssinosis) :-

@g  oye@ueL T Qsmfpermasais Gumo Gsiiud
Glmfleomamit s@md:E BjsoGlLsLTaY SleTeemIsd THUGLD GrmuTESLD.
3) gréuflgginy Gemil (Pneumonosis) :-

B\ smhisniseafls Gesmen QeLiGaur (5o sTDUGL CHmis 2LSID
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4) Gardyiy GCrmi (Bagassosis) :-

s gymas OeTiamfleEnsE SHLUE F6mes Grélsamme @\g)
TOUOS DG

5) @@uussndlufwiy Cemi :-

@mbus Gsmfinsrmasafle Casme Galyh Qzrifloraflsense
@l rpuG g

SThQ LremLagTe Ehflamoulld goudd allamerayser :-
SN LITEHL_CUSHTE) SHMNIFCTHNISHES SDSSETTL SemLoge elnsTalsormenr.

) a)flev wemip 2) u&sma @lsosw aflsmarey 3) LsmsLef 4) eCaTer LLsLD
oflgs (Ozone depletion) 5) 26m’ 1 suermid LG Sse0 (Eutrophication)

jufiev wemp (Acid Rain):-

g.lf.ﬁ]ﬁl) LoGmLp eTstrenid Glamed LIt gy rhisseiy (Robert AnguS) STEITLIGUTTTS
18?2 L) m-J&prfuasL'luLLgu. genE woptfn gHswrar gbloib @SS
sTETLIg) QLT G6T. Sblew wenpulsd &k Iflopid (H,So4) snmi A& gybleuipd
(HNO.) giflsib 2 siarer. Glsmeu Greir G0 @eni_Cui2_eirom s QyETEUTETS)

88



(Relative quantity) srpfles GeausfufOu@id sdour g &men® wnmid
opLfs oy smemGssr ydume sl snsGn e GUTYSE
wrpgu@dng. Gurgars guile wemipuiie 60-70% ungmrw H,SO,
(paoTaug @LSSaIs 30~40% ubigmw HNo, @y reaig @SS
smamig Cym@GemmiflsiT Hyfleuid eysiTuTeug @I SEQID o sirerer. SrHNisT UL
mylush  (Relative humidity) 70% &@ Gued @hsm wl GG bl
2 woundaid (acid formation) sOLGSDG.
SUSHTILIEDY: -

Bhesh bHnh mELraafs g smabsd way FGLT Gubs)
wemipuy i Qumfiged yflev wenip sTeriLGLD.

STiHMiss 2_srar smiUsHT el Jdemev e Hifles senrig ei(PeusTen
wemy B eGUTGID Coverar SufibsersnioLL s BES@L. sefigin sl

amauiigetled weny Biflssr pH 5.0 pgev 4.0 susmry GODHSITETE]. Beiiemm) LosmLy
Eflsir pH @smmeuger smyem stpibi 2_srer gpfleuhiss wenpbfls smracs

DBGLD.
S|flev weny GHULSE SMEmTL:-

STHY WTHQSOlET SryemTwrs bl M QuilApgl. &H5S
Gy EmanGis6, mpL T SybmmEest omighi SoESI 5558 b,
ersL s sy Bevgigtn 2 eurdempen. @gemed el Hifle oEmpLITs QuiElma.
Sk oyl wimib spLNE HfRsMmS 2 GHATEEH Caiglallmenser &Gip
Qar@ssiuu_Herarg).
&hes bl 2. HAUTsHSD:-

280, + 0,—> 250,

SO, + Hyo—> H,So,

sh5e v (H,S0,) oyinCurefiuray T GaThS! ( NH,), SO, &%
LIRSS
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oElfAé v 2 Harss:-
@ @ ® Heasafid o Gamdng!
I.  2NO+0Q,->2No,
4 NO, +2HOH+0,->4HNO,
II. NO+0,->No,+0,
NO,+0,-> NO,+0,
NO,+NO,-> N,0,
N,0.+H,0 -> 2HNO,

Cupsmr Cufalmarsaild Q@b il wmY 2 @FTSESD
Sip&seton. @rstor( Hlensoseflso men Qumima sterugy Qgeflaurding

1) sumy Hewso:-

B\dleb sk 5 Subleoptd B TDmLD Sy HerOEITsTTLD el 6T meoT.
2) Siysuflsmev:-

@16b sbzeth oy s’ Teefeir Sl snamip T &GO
Sisn_lsormer.

w Sifiewemiy whmih 2 of ol wesy:-

Sidlev wenig, 2_som uef), LesHaieme, et Cursirmeneu 7 bl
uaymws Csiisme. sRCULRSBET wHMID oELCT_BHisemer 2 L iU
ndsgssireset Lyl Ligeug) 2 ait Lig6ef jiflev oemip sTewriLiBid.

Sifieo wenyuilsir efemswayssiv:-

Bt spblemso wsim_5eSir g ol osoigufsir sflensToyssr:-

? £ eump o ulfariiseflsr 2 ufiflws Gerwsur@safls aigsEmoal
SHUGAsTng).
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2)

3)
4)
5)
6)

8)

9)

10)

12)

13)

1)

Efssr pH 66 S0 Gampus Curg) sreur Wigsma 2 uftflesT whmno
il Wgemes 2 uiiflsaflr 2 ulltsQsTams Gmnsing.

om’| o sy swpmd) (Nutrient cycle) Gorsions uTSlssiLGEDS!.
Wsiraefleir 2_swrey GsomEng

etrseifieir 2 uMiSGgmsns @empSing.

pH gsmay 58 S0y Gophgmed WBsrseaflsr Eari@um&sin
@opAng)

\Seir @ @psafler 2a) oy RURGUTH SmLubSHDS!

\Biraaflsir @emi@Lsés susmd (Fecundity) Gmpéipg

(Beir sseflssr Qesuer LLsurkissflsr (Gill membrane) @ent Giui menL. GLmid
Syl uflorhpiisst (Ion exchange) SONSNG

sfsafio pH @emuh Curg Sfe sembgerer ger 2_Geunskisefls
(Heavy metals) péasgersnn s fsams).

Eissranhiseaflsr @lemeusst ur el meT.

obiwg  peremwuster  Hif wesfleiBmis  Jwidlaflugms
smrsQs0ss cNGusTs wrraidlnis Gl sulflun B eyflsseir
SyaiseiT Lopmih ECTTsnL 6T Cumsirmeauifed svdEsimeo. @Eiflh 2_sierm
syiflafiud Qe Sadsafls oL E51508Tmr R MBS TH
st g0 SenLuL G sTedr Gnés CrfimEma

L6y LITSL=UTS S (ETHLD H60 LEEHE uTdlsEmid SLAGSHLGIST (Sflmans
swiflsmso (Ecological balance) urSléaiuGSng.

(sirassir My GIUSUTES DETEUHES Sibggsismw 2 s Eissphaeafle
Qanssser, LsdasT whmih Bl LT Cuirsarmeney GG menT.

&0 tsymouitis spfle wopudls eSlem e SsiT: -

?

Syl wenipufleiT SITFERTONS gramhsair @meser LTSNUDLFS)
susmiiéd Hlsirm BN
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2)

3)

4

5)

6)

sradwn, QuriLrduid, @y wHge weealdun Gursry
oo’ | 5588667 SmhEI GG wamauetd Gmpang)

gal&Caisms alldigin GampSna

wegor sofl6h- @_eirem eoELTemer HlmeluBGiHENd UTSLietméseflsr
Qawsur@s6r urHSsULbHi&ng

Sufle osmpuirsd @mevssaflsir Guos Gleusirsmens Lsiteiflgseir (Chlorite spot)
sToUGSsTmeDT.

Sjifiev Ligtoggmev emuisir GLimsry LopThissefleir sugiS @ mDbal-

CrMLSETHEGBMEHE emrel L GUGUMD eTiGidlesmenr.

6. seoyeun) Gyt Bg fiowsypufsr s ayser:-

?

2)

3)

4

5)

6)

8)

gefdCattdeme, sraurtisehst auamiédd GureTpame @mpHng. supr
Wb CEmisemTe sours LTESSILEDS!. Luliisaflsr o éel
smLuhSing)

LOGBITEUELD (G EmIDEMEH

SrouThissT e SeTenLotsier Ledoreonlls8l ik Sm LBuGem S SELLITS
2 figrsougnes LafsisEms@n MokGasEms@n Sk Qe
s fusSer oere sranbisefia gflsflsang.

seund) (Lichen) seflsir ausmiéd) semLu@ousme aomlresr siphdl
uTHEs RS sTn g

Q]@]meﬁﬂm@ffn OB G GiEmsid Dibleo WenIpILITED Seni&SLILEISTE

srouasefler Gastss urdlssOu@dsmmen.

@ hibleme Loedm_sodeisir emipi rensiv suoflens LTSGSILG S

3fes semenowsTar Letrsmflh allen 5 8 6L .
I g eTHH ST

LBSsLLE A P st P

Z‘I]]’(;ljﬂL'mLG:Gﬁ‘ g{tﬁl.sug_';)st.ng; 2 figsaagnd ulmsar 2 Hibsl

6ETMENT. B\H6TTT60 LofThighelr Crmiig BITSHS SIS 6T SN
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9) I|Lilev wenip Hmi W&IGsUND 2 Wiflsmens Qarsrn el Harms.

10) uwelsiseafldr Qaflomer WaTL LD, GHuTe WL D WHMID HILDLY
LOGTOTL 6UIBIGH6TT LTSS SULIDIISTE) BIL0L SFLDLHSLMeT CEML SiTéES086T
LB Psimeor. s7GleTssfls0 Sjflev LenLpILITE) 2 HEITEGLD HESL GLIT(HL 6T
GubmLeT snig wallsisaflar 2 Lmo gjmLSearmer. @)germe
uevaligLomer gyCimédiué Ca@asr aflsardlsmmer.

ugisown @sve aflemere) (Green House Effect):-

 weflgismmms 2 pansaiub wisu@sdesmear CO, CH, wmgid

CFC, ffleo gGamsir (Ground O,) Gumsirmeneu yififlsr Qulugens oiSlsiflses
QelifsTmer. SLHS ERHDTsHTge CO 6t Gailey ofefsgismarg). Libluflsr
Geauiugpt 0.4 paed 0.7°C 2 wisgiseng). @srenpu tgipHlmeouiler 2_ssm CO,
s gjerey EreT@ WLEISTSN GuEmSHarms Cugd 3—5 Geaulub 2 WL
aumineTen sy sTsiTm) SewfléeUuL BsTers).

susflnsim_og s 2 ster CO, &1 jamey YySlaMliugsr Y&&w
STrewTONG Symag UmsUiga shAuT@st sissiubusrén. 2050 LD
Sy stTg 60 SrHMlsy 2 ser CO, 6 Seme) 550 PPM 946 2 W(HLD sTEITm)
srETumssiLGEmS).

LisienLo @ev eflemstey (Green House Effect) sraimsg Qlared S GUmhuT
(1827) (J. Fourier 1827) starusumsd ysflésiu L gl @&yl QeuliLionnorge0
(Global warming) srermith Sjmp&&UILGSDS

3 FEE R )L S 561T
LBECs AL
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Q@ LsmL @ondda gl sm@mar seoramgullsr aflwures
yeolium_ Qumefl (Visible light) 2 6 mismiphg) Loeirsmen ¢85, GLHall Sraumhiganar
QautuiiuBSgHeTmg). QeuliuwreT wevsr BTl w6 HaT(psoLiu Seuliy
s$iamer (Long wave length ultra red radiation) Qsueflufihidlsrmer.
setoreouTle. Fetor giemeo Berpeni i o5&l sismer 2arhihaadl s
SITERISSTH Jupdler @ UGH samemiguia o Csauriuc G elGHng.
wHQprE LEGd sammrmeuis U@ rdHudssng. Gsarmea usmes
@svsuiormenr g QeusfiimBens ol e GieuliLoms: B)mS&lsrmg!. Ly udls 2_sirer
suafl LostorL_sutd LFme @eveugengtt Gume QFwALGISNG. suaf] et aédln
2 sitem CO, ssstoreuormg smiuis Gumed GawsiuBidlmg). CO, aTgl GmnBS Ii5me
BerupenLw sl eeflmws sLEg Qavn gmiundsding oy Beoor.
SjsmauberipsmLww 68l eflois sLkg) an gmiodiiudlaome. JSTas,
el geflurarg auafludm mgde osrer CO, whHmd dlp ey
LrsLOSSsmens LS Ll evLSng). guemre Ly fufsr Gariideghissir
CO, 08 sLEg CuGon Qeanrad sriusTamL. g dHameigsr Gud ul @
Ay flusii g SGip Hlmpiydlermer. Ggeamme Qaiiug sHiiser amHiLd Ly
DL B LBt Geutis Hensvemiu o wiTsgidsmmenr. Sig LigienLo @eoew aflsnerey
STEIT MENLSSUILGED G

QUEDITILIGD ) -

L BluSletr Guomuimiimeng; wssfigeomred o_peurdsii L ofisiugwss CO,
sumusumed Gumsmen Guimew e piLEeugTed L fl Lig e wims: Qe iLLosmL &6 LIGEmL
@Nsv60 elemsirey eTesTLILIRILD.

wiflwrer s Galusmss $66 masgis Qamsraugts erpuih Hlstpny
LIginL @)606v aflmensy sTeurliLi(HID.

CO,, B5Ggstr, ©GmmGrmiienGrremiusr Gursity eumuydser Lfullsr
Cupurifie Guis GaslCuyn os&fariys sdliaiFme (Infrared
radiation) susfletareugHissi Glesus ef_miosy SHWILZTED Ly Alufleir Gleuid
SifisfieSing Glser usems sl S Lfulisy 2 uSiTeuMpEH6h Sig 6UTLD 6T6HTID
@e'mm) QJIT&I)H’L'D. @ifismey Y GaiuweL s (Global warming)
STETMERSSULRED ).
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UGS @060 QNS 6T
ugem @on almaraild@ ST (&EIWTe euMTLLS 8T
SLpaimLony)
) smiussr — soL_~ gy s (CO,)
2)  1B5Gasir (CH,)
3) apLrsi gy Seman® (N,O)
4  &CemCymienGrramiusiast (CFCs)
5) Bev pCameir (Ground Ozonej
6 s L gsma@ (SO,
D &hss Candmn Slgpr® (SF)
8  bywell

Gleumfisd siLeHTENL Sy s & Swamer IMLEUTGLD. @8
LsmgLitg 61 sTAGLIT(S6T TS SULIGRUSTEND, o_meuasT pyaursad (Furnance)
&L iLmpcosomasd QeusfiiiL HUGL GaTAdeTmes sseTTaID STESET
SPSSILBRISTEILD QITEHETL LTS ID o gl CO s iemey STHBl
SdaNlugne yifufisr Qeuliu Hsmeo 2 W(IESTDE. 2 Q&0 QAT S60le
B Cessir sumueli Likkg) 18%, CFC ufléir Liiig 14% 2461 SIRETSSI LIS
Béve amussEnd (EpHmoulsn Gaslors o fHe aumsmper. ?030 fh
Sy sTIe 60 EHEIEEHPsTe CO, SjTames afi HD LSELI @svev eurmyéasalssr
S{ETRY RSSO LOLBIEG SHSHLITE BiHSHE1D TETD) sriumSsILGEDS.

usow  @se aumydsefler PR ST TRIS ST

sureflp s 40-50 Syl 2 QS (PALRIGID aarr{bpﬁ‘ls&.r Qeuith
o WD e SYBES SLL@MIL e wrmise wefls erﬂgﬁrrg,ﬁ(ﬁm@m
Blsveurs eSS JISSHLITE @(ESHELD FTERTILD 205 ExeTflsmaD cg)qsmu.n_:u (World
meteorological organization) sr&aMNGHSI6Ten Gl 5L.,f_i'):§) 19,0.00 cg}bsm@aam?,
2 et G Hemendisd 1 Soevg) 2°C 6@ Guosd imHmD sr,r_rJUL.t_élsum Syt
2 Wb CO, 6ir T ST 2025-2050 AD g mrSGsT 1.5° (tpgev
4.5° qusmiy Qeudiu Hsnso 2 1ipéen BILD.
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LAGRIM QamfibsTaeeeid, Gosmmsir QawsLTGsEbd Comaubn
aumyssmer 2_Husd Qs suefl wevm_asSn QauafiiiGidsrmer. L Ligas
QLT eTasT sTSSILESTE Ra@am spsrhid 2.5 x 10 P Lsirasr CO,
Qs ILESNS. OppuUlissT wHyih SremmLSeT epsotd BHCHeT eumy
Qausfli L@ gl Gefitersar Quiy saflgib (Refregerator) Geflesr B
(Airconditioner) sHalsaligid LLETLESSILED GaflelL HLELT (KL ST
(Coolant) smmflss CFC 06 snsddapar. Qs sumuysser Libluflsd
U PSS GoLL QuiussSitsmer 2 sraumiid Bsn®in gjansomi 19T Suedlss:
wfsEs Sl gmiydsrpear. Gsame el GailiuwamL Spg:. &n
p&SwiomssT LsienLo @lsvs sumugaer bk afleurid erasmLomm).

CO, g GaafufiGid epoomsryiGsT: -

yemgLigeu sl QLT p g 61l &6, Qamfiharensuasr, Llsir Elensoirbigsem
(Power stations), CUISGATGHG aunsaThIGT, STEHST JNSSILB SO,
Qu GrrefugHsr uemsmriQuITsL st (Petroleum byproducts), $Gliostor.
Qgmiinsrens Cursirmeney CO, 6T (POTBITASHT gy @GL. L&D 66
eflmerellsir (G6ITenL UL @GIUTESLD. 2608 Qe sl 65l 50% SmyemTi
EsiieumyGe.

2) fgGostr (CH,) :-

BeGHetr sumuelleir (pgsiTento eI & GSSLTGD. sm 055
GouafliiGid setiGams 100wt CO,G@itd Tl 155Cssir GauafiurdIns.
Bois 2 uiiflud QurELasr sTHMomT GTaD b SemHemL aIGTyID
2 ufifwg Qer@Hest sflugraid, @lmusw Hagssiudsss (Land fills)

STyswTLTSaLD, FF0Y RekiseT epsnsab I5CsT 2 Husdurdng. L
Geutisntgedlsb 18% g Eseir sumysursd LGS M.

weflgisarmred o ([ourésiiu@in @(‘;mrr(‘;rmo%ﬂ@(‘;mrsrrr’rusimsir.:—
=) CFCl, gy CF,Cl, @) CF,Cl, m) CCl, 2) CH,Cl, 2m) CHCIF,

61) CF,CIBr &) CBrF,

G5 pwdamnser Geaflaplysamraab (Coolant) wpergibd
(Propellant)samaau Gewhu@Hsiry smellsaflled Qmhs sTHlw
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el tu@Hetrmer. CFC aumusser FFGSS6manumm, Sounnrs Srannrs
WM& lgll g eumusseT (Inert gas) oG, @lme GeafliieTgariGuL g,
GeflerLBIb &efl, Henflomieer (Package material), LATHELSST 2 mME6T
(Insulation), saflaflsafld o_srer aoslyrafls Weranmil usems T
(Electronic circuits boards), &Gl Cursrmsuhemné H65IUGISSID
reurugeflsy 2_ssmeot. Ggieusor  Geusfuile tun Gerer CFC Saaflsd 90-95%
@srmnd sTHdlsy o srerer. G e 1 % WL H6WL YsHPUILGSIDG.
G ger@in 10-1% sy CFC srgerey giflefsdpgl. wibl
GeutiutnenL_g6dled 14% CFC wired stoubiSimg)

4) mplysv gi&men® (N,0):-

srhsa gfissiu@sd, 2 uliflug QzrGhsst sMéssILmSD,
mBLTaer YLk 2 Jhiser, ymguga sh@Qurml ser sfissuu@se
GumssTmsuDmTeL @lsbisumy 2 HUSSTHMS)

5) SO, :-

ysogigal stlQurmerast stlssiu@sen, QsminaTamagsT whmin
sunseartl GUITS@aur &gl CumsiTmeudmmsd 2 NUSHILTS M.

6) @Gametr (Ozone) :-

eCaurearrarg B wHgD srHN HyHuaDons &SS0LESSND,
Opsaus@smfin (Textile) Curarpadmid HEH Fésn Qe
LLSTURSSILGSMEE CoubIGLITRL S6T 2 HUSE), T aisin@UTE) srHLGILD
Bsireelimé e (Electrical Discharge) wmmid wilsir s@eallsafly muGid
Ber@urilssr (Spark) gy fwapdland eésrsr 2 Hussurdng. 2 &
Qeuliiounor g68lsd 15% sCarumsir eupsutd sFHUGSME.

usme  @ee eflmaramd FHUMLD SemiseT:—
) Qaulin Hemev LTHDEIGST: -

CO, Qeausflusi g sir HHELTGW Fenevsnin QL pLomeormed Lytbludlsr
Qeuii Bstreamud 50 oy sriseflsy 22°C susmiy 2 1UF& & (DID.
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2) g sLpueilé slipser:-

yifufler Gupurinilsr Qenind 4.5° F gpged 10° F susnr o wikgrd
gimaiuaisal g ser wphoi usfurgiser (Glacier) 2 @6 Gugid 2 wimb
UMb 2 srenGlger SjNaTeTiSH6T |EhSElsTMET. @866 Sish Ll L 1h
o_ Wik g1 EILLILIMT &, 60Tav 67(§hE 06, eustomL_6dT, Qeustflsiv ommrd eamissmil GLirety
QLD SLDST HSThsT eppdlafi amilistargraad oflafhusoment et
@sflaf s &strmeorir.

3) sruGaiufleneo wrgur® (Climate Changes):-

willufisr syrefl Qeulu 2 wiey 3°c  T&HES @GHSTO
Bp@s0sm. (H6@ aLs6s o srar ugdlssflsn de umeukisafle syrefiuns
10°c auemy Qi 2 wire) HLGEDS (U.N.E.P 1987). gjiug usmio G
oflenerafletr smysions GefliisTohss Gmpaursan yHs wengLL @b
@50, CaTmLsTakigsT fan® sum Surss sreeriiL@id. BlgQalu
W0evTL_ UG @IIGLTEHBI HlsneueniLid: S ipgih e supt Furrsaid Gl
weimL el uGHsT ofe wampymIb Gms@n. @ailiuh o wy 2wy B
gefursed (Evaporation) giflsfiiugne wempflsr syaray 1-15% ey
SiHlsiMésb e BIb. Gsemme aflusmu Karkisenn Cosmreir pemms(enLd &L
U Sl&&LILL 6uTLD.

4) ufii 2 HusSuud (Crop production and nutrient depletion)
oor’ | & G6OmAYLD:-

QeugiClaugiiumeT s LGauLBemewmers), G geio CLTssm LuSH sner
udlfie ghm uEHsans sGal uEHaow wrpfl eN@Gm. TSl
SIGLUGHsT S@rEgafiT Hene Lo Gei Fleme 2 Ly TLOTTED SLEHET
Gargimio Gumsiry dlev GIai L LuSiiesmer LS STOMSTS LomHeash_& & Bb.
Guogia yshGleuaflaser aflflousnLup. TGS &R sipaiLE Doy CETéd
B&Ha eI,

CO, B® Quiems 2 mb srsirugns 1 Aulls) CO_sir jemey 2_ymed G
uiliseflsr sflmarsas o)faMaEL. Spermed Ll ser g|HeMiugsT
STIERTLOTE Weimeamd F&EAMTESS &S Qeugns oyfle 2 grissT
BrGeuesmg s Hemes oy @h.
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aaflECaismaullar Curg 3 smiusT Sjamiésmer 2. L w @lm_flanel
QUITHL G605 2_(FoUTSGLo Sreuissit (C, smaumiser) CO, 2 iiiaise Hermms
pyefemer  (Response) ufidlsirper. gy,emmed [BT6ITE SiLsr eSS
o W (C, STeThsT) oyt sdemy wyelmer Lflaidlbme. 2 ol
o 6item (p&EL 20 pgsirsmioll LuSiseflsd Gamemd, LoseTEGaTamd, Hlemert LoHyid
&Ll guéhu TG C, LulliTasr 2@, Flusiram 16 LSkt gxgmLd (Gomur 1Setrerv,
i, Gamgismw Gursimenal) C, LuitsamGin. CO, iamay 2 witeugmed @ihs
i seflsir sflensnéasn yHefNsEn. Gaar aryarors eflausmudger
QurgerssmrsEmer (Economic viability), Geausrmesr Geusmsoaumininy
(Agricultural employment), aenflsi QuirgsLseaflsr allene, 208 iS58
iy gLl T &ECHsSSDEL BstTH mhHpLsnL L.

O afsmemeys6ir

? wésr Qeramsll QUESESSTO snhs ofissiu B CO, & gjerey
sraMe HsNsHpng, womolllfCssmsalo CO, gyars
alCaidallomarsEnéi@ 2L u G Wsad JUSMmS eflamareilss s ip
CO 2,5 2 (pour&img).

CO,+hv->CO+O0

2 Qeuiu wesm_s QUEEGISL esafk tEpTasflsEb yubesThm it
2 meuTGLD. Losmevls iTCaeathimaflsh sl 2 (& Lise LOGDILPSHEHTEUIBISH6IFI6h
Qg Qeusiremd s7HLGKD. UNIPuflsir sxsmoraxg sy @siregih 25 gyssor(piaefiss
&L 60 ol L 1h 1.5 (Lpgev 3.5 UL ¥ euemy 2_wisid.

@  Cust Cumismal 50-60% &g CLosh 2 WiTEen (Hid
@  cophensy et sug ST FLobemen UTESSLILIGID.
ussol Bdhen afmersysafsr 5EUY YopsEbd SLEILESSISLD: -

UNEPwrers) 1989 b oueir® ssir 510 Cofl 2 wsé ShmIFG, e
Bendserm OUTGWSSERSS aflyluymmisd ghu@sgmspsns Global
Wwarming : Global warning ersrggad (pupsssms CeE0sGS58. Wbl
Qeuliu Bemew 2 wiihEmed 2 008 2 smrey 2 HUSEH HHEvLLINS ur&aULMID.
LWbuflstr CuompLiyrudler Qeuliu Blewsv 2 wiihgme 2 uiiflu 2 Huddiu (Biological
Productivity) ursai@ib. srarGa 2 aler Haiumafs epsirilier S LIAS
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ST @HULS) JuAuD. SP&SHTL DD N6TUMMIRISEIT ELPGULD LiSiEmin
Eevev eflsmemalamred sTHUGLD SEvLOSMET &L (HLLESSmD.

] Auésfl, QuGrrswbd Cursary U sUlp el srflQum 5L sefler
LILIGHTLIN 69L& (S DSS60

s, @ Nusss, sre sumy (Bio gas) Gumsim LgIiSiéaeueos om
aufl uimed (Conventioneal renewable source) S SITEIHEDETL
LILETUDSEIUSET eLpevLd @meé &S eeumd

2)  LGOWL GO ATYSSHET o (HuraFd &SDHISEPOIR Jme
QeuefGumoed sOGE urgismiums iUniuGSSigie.

3) 2 606 iErel LSENL G QITLSSMET GmDE G (PLhdufle 2 a6
Er(hesT FHUB S0

4) CO, Gursiry LsiEHLD @605 SuMUSHEHemaT @MUl eemd L& Qquml_si)aas?r
o U ST ge—

QuibLssts swre o e sLHLGHeST CO,m srpfsiGhel
o (ot LTdlaemer 2 Husd Qalidsirper Ggstr epsod CO,, SlnIEs,pels
Boia sEpiLGSns!

5) ST (HIGENET CUATIT SHE60: -

eefiEGaismanfsCurg st CO, sl LisrGSHSQsTeTH6TmeT.
@iduwr, GCrfsd GiCorCarafur, giulfssr, urdsvgrsr, Qarebiihur
Gumstp Er(hisefley DfGaILL srEssmer Baor@Lo susmiggmsy 50-60% CO,
&mpEgIefiGuD ereiTm) samllssiu’ Berars). semGes ausmihgnisD HrHssfio
&TH\s6T LHgAE fidsiIuGnmss sl L b Gubns sbHiés CoustHiD.

6)  GemileTamasst, aunssrmsst Cursrmena Qeuafufiib LsenLo @)

sumuSsafle Jereneis s QULBSS Castor@Gid.
7 oeufser Cursiy aemings Hr@seT o 6rafl L gmensg HTES IRID

sum;S &l (T, [HT6T TS eEIGemaT a1 Ls; He (No driving day) svsirgl
Se0L1Slp. 56 CostoT(HILD.
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yenasussfl (Smog)

Smog — Lsma ustfl sTersnid M Gme ayden, H.A Gzev (Voeux, H.A.
Des 1905 ) gy HGuwmmed 1905 gyth ye00r( G (L L gl Lisws: LoHmid LS
ep@uehl (Smoke and Fog) gyélw Gyair( QEThHsEH @maTsg SMog
sTeTamLh QEmed 2 (HEUTSSLLL L G

ysmauesfiuiled (psehliwLomenT g sefiCaudufiweysmsusfl (Protochemical)
DLGLD. ETHTTET LeOSUSTILITETS) LismasiLd ep@usiib sakg) 2 maurding.
yemed eeflGaiufliueh LsnasusfiLTerg) (Photochemical smog) sl Tsg6tr
oy 5men(), mayCrrariusTear GuTsTmmes tgfiw epefufiedr LmessTS
séisEnsr eflmearyfiub CUTS! 2 GTSNG. @iy eLafILTe & euresir
wHnid ienmuiysd stfléeso sTHUEGILD.

ysmassuefluller aflemereyser :-

O,wpmd PAN (@Quyréel gjmee s GrL) yShusmal &etorseilsd
af&een, sarafi aflsd Curarpanmy gHubSs)S s ner. Guogyid
suTssEuTLYD Hswrel uTHésiuGEng. O, ullsr GOPES -THS
(Lower conc)eypé @ whmih Qgreiment srii&samed SiHls LT SHSITET )
Brue, smoadd, GQsramromL aupldl, Apgand, wWwissHmnp
Cursitpeudenmih rpLGSSIADSH
@  PAN Gumsirm epeflGougush oy Serdlasranflessi qefl péaast (Phototoxic)

Gh. @ma wer wpmn Hfle 2 eTer 151507 g il & 60 6

Sifégie RS e
@  @aCuBSud ymsuafiurarg EpHmeoulsr Galiuéeodimami

(Thermal equilibrium) UTE&HNE!. WETETSMSS SmDSEDS.

perafiGahisst whnid glsafsr Gpkmeo LD BT L 6011 & 6 61T L1

url&Smg.
@ 2 Cens enser, sGuraT QUITGLST, glewfl, sr&SD FuUT, CHTe
Guim T mem 6 & &6MI S 60 (Weathering) YY)

efCauduiisemaLfluilsr STéHeSSTe STei steaT )l QinilafiLieuTeTTTS6iT
& (I Gl eh\GbTm oM.
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G  giud, Quibsms wpgd Gsupmss genlllmysdr Gursry &iflod
ursSwoissnar (Organic Polymer) fam_Criyd gGsmsr amyeiée
24 LRSS Curgl Coudhu wrHphiser HUGEsTET.
gafCaudufiud ymasuafiows sl EOURSSIS0: -

mamieCIm SMTUEATSET, MBLINT Y SHmaBiasT CUTETDmaISmear
sl GUu@Sgiussr sflmerams O, womie  PAN Gumsirm @rsson_mibflene
ursLHSHSeTE SLEUUOSS Qwans. SHCuUNg) sanieCrm smiLeTserflsr
QauaflICnnsmss 5H5s S QEmAQLN LRISET 2_6TaTeDr.
L] smousrés sy (Incineration method)
2 ume_kepeso (psmm (Adsorption method)
3 o2 U firflgs6 (peom (Absorption method)

4q) Qalalissen wemm ( Condensation method)

1) smbuerés (pam :-

@ smauip G amiusirassir Sullsdr ewpsuid gy Seflaresmd G’ G
CO, gysan  HOH gy sann Uil siuGHng.

2) up 2 Herasd (e :-

. Buioyspuils Swsir Gk smiusr (Activated Carbon) ugiuiud L
Liemgisaru@mawnarg 2 fighauriunss (Adsorber) QewHLBEDS-
Guumeuisr wfwures sfle) amyssmers QanisanGurgl
manpCrremiuer oy euners) HparCsirs sriusr LESLTH
2 LHuriu®@Apg. @siaurm oL sariu@ih smamip GIrm ST L6 &6
sMiusTLESICHEL ShfeA@ID, BULRmEsameT SysieiCurg Cosfésl
Sieupiilsir 551 Ermafleniué Qegisd mami Grw sniusitasmart TINSCsESES
Sranonss Geflyenoussis Caomeuumer Cumrg) LusiTuD\SE QesmsiTemsump.

3) 2 LArHSsH sam:-

. smgzmt;@mrasnﬁus&raasir S-mdu Hragas Np sifle) aimysesEsL s
SEG) e 2 Mkha6d eTarorCisvonis (Scrubbing oil) ounflure ojsmitn toGLITS)
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ms}mlg(.‘?mw.rrﬁ’us&r&sir 2 fghsestsmr@Qemriumed 2 L SArflssiul @
IM50sESsLLEENS).
4) Qefealsgh Wem :-

_mampCrremustsmad Qefelsssd Gmupbs Gauiu fime Cheme.
@ g6 epsutd eumufleneuiish 2_srer snamip G SmiUsTT ST Srounrss Geflitg)
NG Hma). Qe Tsiramt NNE0sHSSILL G LWETUASHS GomsramiLGEng:.
srpg wrspsmas 5GS50 wHgd sLGILGSSISO:-

STHM| LTFMLAIMSS S5HEHSM eTaTUG! sTallGmer ST, SHsTe
ampsms eomifled susmmid asHsEnn CHMEUSER STHNI LTSNS0
TOuGSSHeTmer. sraflgd srhy wrengma ifls Ceuaisarhl &ips et
(psmmidle HHSS (LpigiLd.

L) seuetT(pLsiT S L1 (B GamiheTameasmer jenLo360
2) Guobu” L aug susmiolijenL i s(heleement LILsTL(RS SIS0
)  smalemar gfumer gampuiled @ludE s

4 Sew Qeiyh CauHiQurElsEnhse wrHprs Gam CUTEL Samer
LIeTLI(H S 1860

5  ampmursu®SHome ema 2 HUSELTESD @i SEIGeT Sevsg) e
QeusNCwmd @GiSHCr 1MS06RS8, IMSAsGS5S CasBiGLmmer
LIWSETHM & SLIGLITHST 6TETMTE |SemenTé Smie tgLpsdley Gleusfluii_mosd
808516 Apiy Wopsdr gob Jubmnd saliiLslo muss)
SIfSS60.
srhm wrsu@smasd sl.EUIUESSID Gurgiympss (General

methods of Air Pollution Control)

) @ L wen_aiisafli QgmilbeTmeasmer Jmugse (Zoning).
2) urssemar 2y sy JeraliCatu s ELLGSSIS0
I ursEsmTS GmNEELh Hhalsmet QUTESSIHN
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4) 9 WITLOMENT L a8 staT(Disssmen Hlinied] Lignaseniu gy s Glaerfluflsh afl_eb
5 wpsmer BHG0 HmD, STEUTEISENET ST 53560.
Qgmipermosme LETLNGHN Jmussn (Zoning)

QerifihsTmagmer gmusGh GLBigr Qgmifihamsmsseflsr
susmESEmeTILD, oeubdlsr ussflemwuwd QurmSs8l. GsmfibeTmeasmers
afiumeor @S5l ysmssTea (5 sipsmuGHsr oy CméHiud G §586
2prafle) 9BaifSEID. G)FH6 eeild &EET G lpUNHLILSERHSE SiH6s allmous
515 QsTDaTamanasT 2 maramss SHsaemb. erGs EEHICLTHL ST,
emw Glslyh aumyssar wdhpid grprond Cursatmmer @tyullmiLsmeTs
sTHGumEs solissomd.  @sGursry CTama  Sr&ovigll
GgminsTamasmer tameE GauafiCu Qgrmangrreds urks Gi-Curiufs
I|FOLOSSEMD.

2) wrasmer YsTT YarallCatu sLELURSES® (Control at
source)

(2) s&sml QurplasErée wrnBh Qsigsd (Raw material
substitution)

Gsrfihermusdr LLATURSSIL S&FTIQUITGL S6T Lo & &ameT
26U 38 G g LIDE STEITITED DIUDBIDEL U6Vrss LoTe: sTHLDGESTE DIV6VE)
@Dars qiuGSES swip LIHBHILCUT L Smard LwsTUGHSSHMTLD.
TOSEISSM LTS, QusTaSmiée udeore QLTauisT, mes G QamndGavsi
Gursirmeubenpus, FUSHHEG) LSaTe SISsETHSMSILD, QUASILESDE
Lglooms smaafiutd uTevGUL_snL i gyevQLEIL TarliE, Liflermad: emmemTy
o 75 s06muih LILSTTLIG\& S60mb,

) sGdsma  wrgf apumussn oong QeuHUTCE
bl (popsaer wThHumusse ( Redesigning equipment or
changing the operational procedure)

surfioy Aneemaisfs Qi Qausflurgh paai@uT L. seflsr
eremer, smallsailsn aigasms Wl SEPILILGET eeoLd (G mMESEVITLD.
TOSIGSM LTS o0 TEHMSEY Lors L LAearTs Bussiumin
Blsr &y 676 Slement) LU SH6v L.
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51§ Qe fibaTamnsafl S Feme sauimasens@l (Hearth
furnace)  udlens gyGrNmer 2 mESmETD LLETLHSSTTTE T SHDIH6
1Hls6LD (5EDMILLD.

@) urass_EIUESHsmar Hipniasn

TSLOSESET SHOEEPOID sabg el Tod SHSGD sraflsafln
psirn) 6098 T CaafliumsirseT 2_6TeTe.

L] 2 " ypd Aifliursirger (Internal Separators)

2) my CasfS@b smeallssr (Wet collection devices)

3) Pemeuiflsit —afipugarsdleer (Electrostate precipitation)
1 2 ypt Sfldurss ser

@eneu sumué sl seopglensr grélsmerl LflsSlemmenr. @& maissr
uebGsumy euigaubisefad, sysraygafiaud Sl &Smmer. Glflain 3 EUEHES & 6T
2_giT6Tvear.

ity Ligefiiy oymm (Gravity setting chamber)
apsd Gaafliumer ( Cyclone)
@eog eupLiuimsirasstr ( Fabric filters)

Gy upefliiy oimp

SrERTHN aumyy \
i
A
10
> )
__:L:J__. G Ligilh BismM
-
UipBGISTET SIrd)
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@l amyssafier @mis sndlesneni ﬂﬂé@g@é@& Quﬂu.x gfmmaasir
o siraraur. @eiumpsafled MUSHMTS GHMDHS @su.&,g,eﬂm Glsgg,g)m?uwg
grélssr genpuilsir opgulled Lipbg) aNGSeirmenr. @&a&@sﬁ}&&ﬂﬂm eLpsoLd 25—
30um geramL i grdsmer GG IMS0sH&Hs Gwai. Hy SeTeymL L
gramett INSCsH &S @& @mall LeTULTE).

sy GCeafiursr (Cyclone):-

sbELGEpI L anjg Castbupth o1
g B s L. ..
QegBslu@in anf —— Gl LlsirGenm’ L th

T (pgeiTanss Siped

[ 2.6TOTET G

R0 sumyarars Gyl & spsilsr  (Double vortex) anflwns
vwell&@neurg aryalls o drer gisaradr NNSsILEHarmeT. S
GeaMiumsiT smeiulish emiieNese eNmesmi o_aréei Bysaiome &(meT
2 _grengl. @&&mafsr anflursl umyh sumyedls 2 srer LB &G Qs ST
soulsileds e eflemeullsir smyswmons Qeusfiirmé saubsom CrréHassmanis (&
Coafsaiu@Rdarmar. Eésnmalullsr apoib 5-30pum  eTaemLL KT
gisonaer NINS0sRésiu@Estmer.

gieofl angliuneirast (Fabric filters):-

gl aglunsraaiid amuarers o solfsr afures
Ceissiu@o  Curg srélsst sollie gy sQeTdrderpsT
QuiiugissiteeemysmL iy RIS & (S601ES CoussdEled umuybGumsy srdlesT
Uy eSder (Sedimentation) sryswrorsi: U kg 65l & sarmen.

Peveulisiiamm’ L s&ir (Electrostatic) smysmmnomss BT STl EmLb gsooflufisor
1551 Lg g1 eNQeflstrmenr.
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J|WHHICL. ST

=1 1 1 i =F psLLULLL. ey

¥ YT IY TYITTIY

1 ipp HIgH

Hins iHHp "Hiup

Hip HIY Y Hpp

0 A A T R

N 1E18) {0 AL Emﬁg’ L

L ERLISL) gt

1H g Hitn

| s I

’_Sirw‘mwgﬂ" . £ AY Vd AN
T E ﬁl E = gTd) QauaflGugith anf

sou angliunsirast ( Bag filters) -

@ome Qemfipsrmasafld o HusHurgnd uryssafld @GS
grfisomar 5050660 LusTUGADS). Bésmaildlsd BT s giemiiwms
(felted fabric) gyer @ymil augss mu 2sm_sib 2 sTemg). sounilsir @Gidsame 1
L, 2 wimb 7 @pged 10 15 21, 610. @1 99% sndlsemard Ceslsg allQSm:.
LeSuSrinller ssmresTions sTenL. DiFSpeitaT SigsTaT &G Lighs) afGidlsirmer.
LisGT SIS sT a6 Ul Uphg alGSETmar. JSIUUlL SThHlenem
(compressed air) st Hemaullsir oufiurs QegsE erLurerg SjsunlGUTS)
&&sid GealuitBHms).

2. mry Gaaifiins amallast (Wet collection devices):-

@ssmalsafin S, Hya wHgid eumuyflene wrELBSSsmT DD
Srsutussr vwsTu@Hsrner @S0 aunyssefld 2 srer QSTERIG W& &
(Suspended Pollutants) 2_figh&s Srausdsr (Scrubbing liquid) gpeutd
NS Qs@saiuGAng. Fré CesNiyssnaiulsd Spsaar. Gram®

UM ES6IT 2_6iTaIT6UT.
aigev o fflgr&ed (Cyclonic Scrubber):-

@eandles 90% grésst INSEs0O&sILERsapear. Goa 5.0um
Sjereysiter TS gysrasmet NGRSO SHsrmer Glbamal e HLiL. CrrsSd
2000 6 sumyefenené sSSILHS S5 lgWIG).
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Qeusirscg, M 2 pigsss (Venturi scrubber):-

@seir eipevid 99% aIMLSSMETE &S Qeinueom. Gugih @)g6i epsvid
\fles mistmamiiu giseTaamer SBHHM (Wipb. ESSHAR @b HiblSHlo 4000 &)
sumLemeUE SSSUILESSID Sl W,

3) Reoso istr efjLpaurséaEer (Electrostatic Precipitators):-

Essr e 0.0001 Ga.f emaniil SIGTeEmT HUSHM (Pipud.
sndsemer 2 LmfsmsmpdsiuGSls aifures QeaiSSICLTE JSSISMET
DerGarpmd  goLagne dHi  BarCarppl ugHow Crrsé
mi&sUUbhSsTDeT. 2hig e CasflEaiul (B Henmiu@ier ner.

Gssmaisafld a2 willsrarwssn sopiu L st st arflogurs
Swssiu Heerer. Cri Mstrempsss s O aHi sraripsss SO0
wrfiorf) gjewssiul Qerarer. QSsLOsealar auflurssd GFassinEio
SlEeTEeT JS5SLige arCarinsmat Qundlsrmsr. OSS SLiged Hii
WlsrGeorhmn @plugTe BlSgIssTaT iBmmen Crréd misaILES DT,
JBTougl BG Slpd HarCarpmd Qeluiu@ gisir JHES Slipd
afpugarssILESNE. GTan( S HHERSELD @l G 2_aTsT sTeT 1SS0
50,000 Geurrsb_ (s6mT GLb. BG60T STTERTLONG 2_(HELTESUILIEILD sTevorsuslsuL BISHT
STEOGL ST 6T G1ITIL] OGS S MISEHAT 260585 sTENTON6T SETENLOILEOL LGNS ( -
ve) wrpmiSlamer. +ve gueflest -ve e ssl CrBsEnsE Smo
6T G\léﬂ.iﬂﬂﬁiﬁemﬂnl Qudlemsn. -ve SpusllesT SréSgIsaTaEHL 6T @BenewThE)
Supmn e i ldr germumLLsTs wrigddarnar. @&eaTTs
st BT & siremwwenL w g dlser Criflstr serenoweniw LGSl
Crafssiu@dsrpar. Géanaist 99.9% grdsmms asHensEn
HngievLwg. Cogih @ésmalurd e Ml SHo 600°c Gauiiu el
150000 sQCLif sumyellsmenr S&5ILHES (piguytb.

uosCursdlast epal sLEILESSILRS:-

. L?rraiu@gr,;ﬂ&mm s 2 wrsdHnGar gyweg ss QsramaunihEsr
sr.G,\.gg‘j&st&Tmrrsi) Sjeuplssr Gegdleur s ) adiyeued (emm ELPSVLOT & GBUIT BUuGH
ﬁrrgg;s.u Yo PLTSEEUT GmNSaILOSINS. wrsuBSSHurarg STmpkd
aﬂﬂﬂﬂu.qugsb SOMIEESpeNsr Qauiu Hme, smhflsr Cousin Lofmid Slemssmil
CuTBSSIL gudng. Elsmers S06E0 QsTeam® 2 wmnrer Yamsl
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Cursfaear epetd wrau@sded Ysmusde eflLu@Ssrper.
uraUGIGSemeT guEmuSEh aREUTS) Siema Fuorett LTab sumsuil L
2SS CruaMIPBSHES THHLY LMSCUTSHS Gn6tomg 6T 2 WITD BYH5H6
GoustoT(hid.

wihissr EOSO WHPILL STTTRSST ATTSSMH epals sl GULESSIS60:-

Qemiipsrmasafld @nbe QuaCumd wrsubSHes srHBleo
urTnd 50688 Gsmipsrmusmasapll LIsSMTS STRGD
HneTQaTiTL WIS WHNID STTGMET aeTiés Gasm(Gid ssrm
ufiE gy ssiu’ Gsrerg. GCugib amysseflsr Fripsmss HH&S JieNEmmS
Husir CeidsiulLsfl  (Actiated Charcoal), wswresd LmmILD LostaT
At 2em s Qeggsoms. Gugud Cl, O, whgm H, O, GurrstTm
S EedlsTemT (emismert LLSTUBSSD ETHDSmSL & HluG Ssemd.
Cuaih 2 sreflLétmyasmer (Indoor Environment) Uss &E S
QemeTammiosd Gés Sssorar afQUTST, SToTeT Sheiss LHOID H606e
STHCHIT_LLD 2_siTer SLLLIBISE0ST HLOGHSH60 F6vLb.

EietTsoTemen Lr&Um(b 2ot afiessiv:-
{(Microwave Pollution detector)

GufGaer. (USA) sergyd @S o eiter NIST -(National
Institute of standards and Testing) Ggdlw g7 Fifswnu HmId iRy
syssmes Coins oyfiefiunramissr sTHHld sokbgisrer S Sjemeleomesr
WrESNIGUT L semer sen_ i smeflenwud ser s Sgisterarn. GlésGall
10PPB  aysraysoL_tul s5iflo ommih serfhn sumusssner jemedi i uwssr UG EIM S
Sjeradi Geussongiu LomHIf) sumyenes (Sample gas) @56 mailudlsr sn(bLs G060
(Nozzle) aufiums Qegsd-272°C Gauiu Hensse GaflremeussILBGEng).
@58 Qatiufmouls s psmear  aupdar gafl 2 Plepsio
saTen&sCappary saissalurs Camu@sds & fus @wsyyio.
T LN wHNLh 2_eefl& emhlit seiranL SpFwaibem Syfh Bés el
LGS
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srpy wrsL@sdsr e fug sy
(Biological indicators for air pollution)

Q6 SANIEEPsT sESHmoamu (Status) oy o ulliGLm5&dmar
uegsryemi gETeurasl  (qualitative) LweTUGSZIHH 2 1lfLE & G50
(Biological indication) sreiry SempssiuGang. @snen vwsrLBESID
o_uNIQUT LT 2 ufug il lpseT sTrIL@ID. 2om” ofleu (1964) (Woodwiss
1694) esrgd gyftefwsreri Spssan. paIQsgbupm 2 wiflser
GpHonsad @ois wompig MOsH wreEmSOlET e
sl sam Qausrs GO srarmt. gmanumaer. &b gl (Stonefly),
anfgsy (Mayfly), usliCuT@adr, aCarCur@ast, s MCaTSLGa6r
Gumstrpsmen. Sev raurhisEnl 2 1l S SaTTE STHY LTFOLHSITETDS
SifeflsSsirmer. S L pwelsd S saflomismans ol bsm (L

STeuTThisaflsi LTSRigeT UL igiusdl_LLn Hsmersy.

geuflLoid

1) gsuflefld

2) Gasimumebl..

3) s B

4) (5Crmbhuth

5) Q&g

5&8 MG

LI6U 6LI6UBT6BOTLI
ysreflaenemijemiiui @lsweosei
@aaaaflh GasitensmElm

2 ufliyrh vsrarflessir

wghasiT Qeusirenerl Lisiraflseir
@msvssfl smemmiLBan
usena Kl BrUs(EHLD SMifks
& Haamemuyn @ enw
wEsasi Ky Glenevs6r
Gl Laimmpeem
LTRSS L &S0

DL @r5ih
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6) LOMhIE60f i

7) gGamsir

8) PAN

9) SO,

SMLIGS| H(HETIL. BlHEVSET
Qeusirememms Lisierflss ETHL 60T
STTILHIS6D

Cupurinfe fainy wHmro
Ut tjeirsifles smem s GlesievorL
Eemevgeir

Bensvsaflsr Glasoser Hew g 560
Bemsuiflsir UTAISSTT LoMmILD
EIbLSefleT Sy
Qeusifimls ysitaf s
STETUURSE , HEHSEHT

Buyssn
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£ LrEmLS60 (Water Pollution)
(P SIT EUSOTI—

STHNSS SO58 9 2-uif whulld o Wfiiaumy Berfiumuiussines
@ muus ;f,’rr G0, Boug 2-Lld 70% Brrd gLarg. Jmards)
RIS HERHED SranisEhsen Comauursr Ermarg wenlg £, aubm B,
astiym £ Cumer LBCRIN) oy surhisaflsh LBuTe uyafusvarg). Guihens Eifle
DLk &siomeng) wevip FImELD. Siubeneudisir 2 uSiymeo By &) LomSenLeSHTe
Glorés 2_suss(pid LTHSSLLEHEDS).

£ uransolsr asruammp:-
Efstr Guunifiwsd, CoudhiTlwed whmnd 2 ufiflu ustorysefley weufls s Lo
1 £ eump 2 uSiAsoriussem @ Sibxs; eflemenaflés G g LOTNISHES6T FFHLGSH
B LomrremL &6 sTRTULIELD.
Bif LreamLSOl6T ePTSTTRIGET: -
S eeton_smeusemmeo B rem. Ssrme).
1 a5 (D5 siflaissr.
Qgmfhenensod siflemer.
Gousmretorsmiod sLfleieseir.
2 _[JAIGET.
oLt olsgedrl_.
L5& 2 Coonahiser.
Cammi Uig 0s6i.
sTesoT(olsmoniL

© ® N O U A ® N

Syeer6d LT SUGHSS.
sHfhuss) QL ser.

uFFhomEgisher.

oy
= 3
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1. . 0& sfinser (Domestic sewage):-

Qurgieuns o Hsafeysafls afiod GummL s, weflg weutb, Sgibi,
Ganl), HrgISssT LHmID eSHisald LusTURS S 2y1ps6E, sfiayhi GuTaTpemey
S EANBEGSD. pHosmTCUTTRSD 2 6T QuEEDLTRLTET BafThSaT
Camin o5 Bésfleus zHsafle ol iLHsTmer. of. Qs fasalko Smbmb,
&Crmilwd, HSSETED, wrisss, Ful wogh BEH0 CuraTp E&&
2 Carsmisst Gmiugns gyumisdssr QeflefléSsrpear. wesT Cgmmei
Qusssss arenorsr sfleyfi gunsefled el iuGSsrpsr. sifle) Gy
a5HeNs@n Curg 5@ (sludge) asargid Qg GurGL ST £Cy
Ui hgIeN @ Slsitmsor. Bapsier Hysud sifledler ca**, Mg*™, Na*, K*, NH,*, Cr,
No,, HCO, So, -~ whmud Po, "~ Gumsiry SpuetflEeT S SITareT eTeTnl
evaTL_ o (Hleiven g,

2. Qgmfipsramns SifiajssT.

Qamfiherensns siflsefle Solfrmed, gyl snam(®), S GLmsr, DEVLOGIT,
EWsHET(H, 2_Gouresds ifleuess, e DfaurbcssT, ST GUTHL &6, sTam Glswonil,
Ba&@, smub, o uNisesnaoasd, o ufluanfls damgoaipm wrsu@G &S,
sHNUSSS sfeuser Cumsry LrsuGSHssT 2 erarser. Cougiul Qum e,
@Es0 QU s, srdss AemiibeTame, sissmr g,me, g, gajef,
e Qewnis ssHeMin, 2.7 2 pusd, Cariy surfEsed, L iCgsr, GHme
usen Bz Gursinm GemPheTamasame Bi wreamL Sing). GikSurele o srer
U FHseiT QEMANSTERES SLAMSETTE LOT 6L EEIST6T 6. TRSSISSTL LTS
shims BH meef symasd, Cudus Gorfihsrmass, s, Core
QamfineTene sifineamaid Lypsnesd G AmnisveT sz HubS Flmeitd,
&S Qamsus o, 65 B sifinybi Cumsimaupmrah Cargraufl 55 1S5
wpmin CugusGsnfipstamnsamrad sTCufl & Comd Aarilhsras,
LEE@AsrneTmuasT, LGS sifley B, SIES Q660 &eaTTaY D
LTS emL_[h S 6 TENT6HT.

3. Couamesor sifieyGeir:-
L& AEQaITeES) LOFEEEISHT, 2RSS, So Lol GLITHL &6, aflsrkig Lommin
Sremtisaflsr opsn, e Hfdarmed o Gar@d seaflol GurdLssr

Cursirmeneu Cousmsin sflayssafisy Sy migtd. wetsrenfle afsrLGSem siflayseir
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oymarggn wmiplt, Siurseans (trrigation) wpyb auperd (drainage)
Gursrmauppre Eifmusmsdar sapg £ié @GRl weirogmer
Qg aunall LrdisSsmer.

4. 8 [TiGeT :-

@EHuTeilsd sLbE 25 gymmGsali o mhseflsr Lwsrur® Gufigib
SifeNdgrtong. o s efkveréeme sBsRNGHTaD Guibme Fifs s ibima
wetnL_surkisssmeit Quifigid LimEleSeirment.

5. L LrGlggeimn  Hiasir: -

&bu sraunisafls 2_mourer B)Hlw 10 —30% Gupuriug HnsGlawsdiuin
(Surfactant) 10 — 15% ip Qur@EL sEnhd 2 ererar. Cupuriy Hns
QewsShunsrg) spremey Bflepid spramey Sifln semyiumsflgid STILG SalgWis).

af@safler LWETUESSOLED B LG Gesafld Cuhuriys
HnaFtausiiser gflsi 2 srarer. @lmea) Gompund urauGLL, Gamgpuwd HeflsGa,
Compwid FHGUL gemuBsar wHmbn ue CaduQurmlsamer Hifls
QeusfifiGAsirmer. 1L TQgsir sl urevCul Baafler Qeley H&iD
@ouugrsd Bfied femsss’ L ausrd (Eutrophication) ir&flemerser
sTu@EeTmen.

6. p&Fa 2 Coomsmissr:-

CsmfinsTmassr, o Qdsiflessr, AsmséElmuser, Qamildm uE
QewsurBasit dHnib LemgLigs QLT seafis Bmiha B 2 Ceursmiss
Bifleb ssoéslstrment. 0, 2yeunNefiuns, GurfeSiuud, sm b, @GrmbluL,
CaruTsiL, HMAD, §ISSHTEHD, UTETED, Wbisals, QesSlafiut, muth GCUTsTD
2 Gooraigse ushGa GsmfipeTmesafls @miks) Bl el LLEsbrmer.

7. sreumr Qevoriil; -
sLefi  aortmurd uTHssiu@Ang. slud  eNUSSI
simpssafl st bemmi Gme s iod Qelisen, stamGeni s ofHmed

asm_mGsmsmm sTesr@lsmnil 2 Hug el (Offshore oil production) GuirsiTmeuBOITE
S wrsmLHpg. QUG TGl @rar@ BlsoeSluer L 6T

114



uweTU@SSHULL 2 Tmileyd G sTetrtlsmniis si-65sd aflLu@Elpg) srerm
sarsHEL i Hererg). Cogid s Qeauafufish sliussst Guor s QesTEmgen,
S0l S560, Qeug 5560 gl STSL.BHH Cursinp sL6 allubgisemed
stevorGlemonil A A a6 B orFm_Smg).
8. Cammpinngajsst (silt):-

£ Blemeumaflet SEOTESIETENT LOGITED S{V6VG! LOGTIT SISHATEHET CEMMI L Rg Q4SS
2&L0. @& flsanb Laenss sraiu@dn i wrs gy@tb. GsrepranL sl
(hill streams) wr&ser QuEsLsTala SRS FOLRSEISETNET. BlH6TTe
Eiamp 2 uAfssT sevuoms @uikis Gusor Heme sHuBGSDS. Gognd st aeflsar
ausmiESud 2 HuSHS Hweud urSssLLGSR DS
9. gjewed THUTH:-

ue QgmisTonsalii sEallsmen Gofialld @ GaudLTRSEhHS
B LweTuES SIS NG EFemTsh Gaubsniowsni wd G6miT QymieaT, QRENL_S6T
sflsir GumsiTmaumifier efGeusmsd £ gL Ang). JemissS FameuimbissT,
S8 2D Bepsoiiser, ST WsTemy Hmeowriiser GuITsTmeuhHBisE
sifleser Deme rSLESH S Qeausu@Ssrpenr.

10. sgflwssl Gurmlss:-

DTG DD DRI, D|EmIS (T 266 (nuclear reactors),
s mé Caramar (Nuclear test), GumstmeudmiTsd sSlfhusei QUL &6
£l sasdsrmar. sSifusasiGuraglsst Bhd sabgni LONG e
i hemeas swmleow (Ecocycling) fegssi o amas ardlslufls Byt
2 uifufsér suemiiflsme omhm eUHSAST I semes LTSS Sme).

N. Y5A&QaTRM ST : -

85 LSs65H60 saflurs STOUL BT &i.
2.ufiflemt oy serdlasir Coemau (Biological oxygen demand):-

o ufiflemt oy &endlegsir Geemeu evsiruigy Biflsar STEHMSE Gl lp 6 ST (BILD G
G Plungih. gysmaig BOD - Biological Oxygen Demand sTsiruigi @@
BiflesouSiehr ‘Lomaiés @fuit Gu_sdor” (Pollution index) 2y @tb. “Ffled 2 eirem sifho
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g safln QurElamaré Hmsss KwaraoulflseEnsEs Comaiu@i
oy &edlemafldr gerey ‘2 ulifl sri oy &afiger Coemeau’ srariu@in. 20°C
QanwBlsmsouies 5 mri a6 susny fengea Heol-Gum imindlsgl BEs Jjoraid
Qe Hm ). @ai <5 prer 2 ulfismi g &edlesr Caemeu” (5 days BOD)
T QwpSsiLBEng. Big Whdldrma O, / Sl semgus jndld
GMSsILEEMS:.

Biflser wrsUrC . SjeTemel flusnens (pHsr (pHedled “sifleybi
JBOnIMGeTET s Geums”’ (The Royal commission on sewage
disposal ) 19121 gy suor( BOD ufiGemgensr LSS0l L ). weflg siflaser
wpmin Gsmfiperamaus siflaser Bidemmaefiar o uliaer gy &edigsr
Cosmsusniw oydlsiflsas Oalidlstmer. oy &adlegsiram urdieflwi st (Aerobic
bacteria) gy sadigemerls LwsTURSHS Sflafiler o drer Hdseumenr sl
CurLsmerd Amp s CO,, NO, swesfisdr whmib SO, guusflser Gursiyp
stefu Qs semra: wrHmidsrmenr. G eammeo Bl semhgierer gy Serflgefler
Sjemey Gempding. Floo sowrissfls 2 wiflser amps s@EHulloans TsE
Bifleo seorhgister gusafigeflsir geme) Gmmig eNOHNS. SSerdlegeuieim
Dierey s gifisiors @mmubeLITS) oy SeSlesiremt LiTéleMUTSET HnsSe
Qawsmeo GohGsTss® WaGsstt (CH, ), oubGurssfiur (NH,) ommih soamig Teg6ir
&eucosmu (H,S) Cumsitm Semio Qeaninpd ursLGSSseneT 2 HLGHEHR SIS0 meT.

2 uilflani g &aligsr Comaumus sawrsdd (Determination of
BOD):-

Gsfiflme seargere; (known volume) 2 suLw @@ wrdift Bfs
BISTULED gy &edlmaflsr oememms Qarsr o5 Bifldr BODsmwé
Se&SLumbd. (pedled i orShfen smHyS@@aii G Hene sumens e (air
saturated distilled water) Qansm® Bisss Qe Couetior(Bid. @S eLpsuLd
£ o faiugumes O, Awmlug 2 NHQsniuGHng. @is Hfie
SHEMTHGI6TeT %e)a{ﬂggsuﬂm SJITEY 2 L_€oTgUITE:S> 6o0T S LILIDEIm ). \Nedreunt 5
BIEsEnsel Ung Weor@io SerSE_LURHDG. CongmeanéGilnG
Gk gusier oy S erSlegenflstr IjsTeneus Qe ® BOD smwé sesord el surmin.
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BOD = Camautiu@id oy saflmeaflsr oyere) (Blsed Hrmrifieh)

Lor Al Eflstr gjemey (611 fsv)
= 0, / fisveSwstr ug S wrfl £ (Million parts of sample)
e urdfl Ao o dar QuIGlemard Aompshs 2 ulfluaef

undtefuTé s 5 el 20°C Gailufimeullsd uwsTuDSHeCsTeTEsLD
aydedleellsr giemey ppm Siwdlsd GHlGsILREDS). JiSmug 100ppm BOD
marugy 1 L wrdf B 20°C Qauliuflmauwiisd 5 prisafld 100mg
S Serdlsgments LWETLASHSASTeRTL Gl STeTUmSS GHiGSnS:. BODuf\esr
ey oy S smpbgser oy sadlgaflsr e @mphgl 2 uilflesr
Bnée CrNGHns). Spsemm. L aumemr epod BOD mws GlhiLred

Gere(® Hiflsir r&Hms ypfusm.

Bfler setremin BOD (ppm)
Smieniowirenr it (pure) 1
agswrer B (clean) 2
WsLorer s&5sET (moderately clean) 3
FHCHHS5HDS N &GS SSH60MoOL —

{doubtful cleanliness) 4
Guorend 5

&8 HsMNSSIULTS HeTLUDS SUlassT 100-400
Qemflbersnes siflessir 1000-10000

BOD ufiGsrgmemfier s @lur@ast (Limitations of BOD test):-

1

BOD ufiGansememeniué QrikusnS (psirame siflefors ssHefogn
Sjoudliub.

o fwaifFfasius guipuw (biodegradable) siflolt QUL SEmeS
1. BC @ied Canmsema HLSS BumLd.

sfleyi wrHfullsd ursefurssaflsr sjaa JHsiwTs @5
BOD Gangenars@ (et sopl CriLr&s urdlefurssefler (nitrifying

bacteria) srasmrenfésm s @emps e CasmmBiD.
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5 afley i wrHAulio o rer sflol GQurgladr Sits Uing Giss
Camgemenm QFNILIpIITEHTS.

6. ufGsngmeardE ComaiiL@Gid smeld Jflsn
BOD Gangenemullss LiwsoT&6iT: -
1 sifieubiflsr Hmeners senlls@in emayCamams LsTLHE DS

2. frssn yopuld sfafor oobns Comaniu@ih et Bl
IjsTemeuss seu(hli g S LwaTLHE M)

3. s\fleyfflsr Smer gbng e goHuGL Ggrameausst LD
afleurraigenar giflsSima,).

4.  sflofiE ssdehiiy femauriseaflsd sflol Gumgsl seaflsr gsmeay Lniu
Giiemu gjaflsHng,.
Couguwes oy saflssir Cgemsu (Chemical oxygen demand — COD):-
o@ wrdlfl fflsd 2 drer &sflod QurEslser o auguaTsr Cargu
2pderdlamenf] epsoid Coudlu gyderdlaremmh ool w Coeneuwmsr oy&erdleslsir
Sjerey ‘Geuluihush oy SarSlegsir Ceemen’ stsirmy HevLSSILEENS). COD-LIETS)
PPM steiremin Sievdlsd @S SILRRMS!. 2 wit Qariuflamaudls 2 Lswfl) CHyTieT
suswiuilsd gublew K,Cr,0, sevrasies @mibal sGSeOLELD 21,&ar0legsiT eLsL
COD pen.Gumidms.

B uremLgond sLEIUGSSHISM:-

i LrssmLgeme Shdbestm. Qsmfis K Ui epeuLd S HUUGIGS0mD.
1 sifiaismer Ramaliu@sgiseo (Stabilization of waste).

2. s\flysamer yisHALGSSIB0 (Recycling of waste).
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3. siflamamers ssHefgsn (waste treatment).
4, ursuGHSEHsmET SHDNISE.
1. sfljsamar Haoalu@Sgisn: -

@s1 Qemfipanmad sifisst whnib o5 (S siflasmers ssdaflées
2 55 PTG, Gibgpmpuie sabmears: Ei6s Do fmaiuG Sz
Gomid Dyvegl Sadlsrams @amhisafisy (Stabilization pond or oxidation
pond) afl_{LKBsTIE): SIFD GG T STSSHE G BrvmgmrSHiensT LoHpId
urdlast Cursirmme Qafds aems AsTLkiGw. Fisrauliissr sifod
sflsysenar (organic waste) gyéaflarsmmd ol Sos58 Bony s
SmimwiuGSsID. Biks Eifls snpLraer, LmsvLrsiv, Gum’Lréwib, whmib im
o’ | FEggibaeT gl sraiL@LD. Gopmpurers) Eréyflo o_6iTerm
Cadlué snmEsiH QembpL L HMLEAS SYsSSTE g QIDLOSSILCL G
2. sfiysmer LOSYPHAILGSSIS0: -

s OuT(mLSeme N LESSH B LG\ SGieug65T eLpsuLn
Bi wremsme erans@s sLEMURSSOTD. sueniss TG s6fl0
OsmfiheTenss sifleyssr, oS O siflass, e ursuBhSHser, sHMLss
wrsLRGHs6T, e sifleiiugon (Municipal sullage) GursirpsuHenm
STETOUSS LSLLESSw e BT Fensveafish s SstTment.

(sr.&m) (i) sropmLSaflsiT STEOTSHMS FTTWT stflsumy (Gobar gas)
swnflésliuuearu@EEHS QameTearsomd.

(i) gy Sadlsrems Gamhsafie feors &5HafSS\ N6t UTSeNd, LHDID
Wetr st & 560 GumstrmeauDliE@ L LIGTLIGISS60mD.
3. aflaysmms aS5HaNSH0:-

sfley s s5HeMNSS600 epsin [Femaser 2 GTOTaT. 3. Ligaméstn
(Sedimentation) b. figgsb (Dilution), c.Cafigze (Storage).
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a. UlpuUT&HEID: -

sifiagEeor oiuyCu el Gemaussts JiElasiter GG QurL st
Sty LipfENGUD. Bbppsmmulied Sifiey Bfigister Qgnmhig GuTLL smen
S|SMDEVLD.

b. Brggev:-

s\fley BmLsir mevew Fenné Carsgi Hised Qalisns gy sedlmaflsr oy
IiFsfuuGsh BOD wpmith Co, oy Susumisr 2ieTeajid (snmiiD.
c.Caflggen:-

s sifla) Sor o Gasdn Callsg oiHb gmmamuiiamen suams
Qeiigme &(flay B Cogund oy Sedlaremmd gim S,

4. utsLOSSsmeT ISHDIS6N:-

fleor Lgy (Electrolysis), Wlsirpsnm ssugy @ 1ALy (electrodialysis),
Suefl ufwrHmd, LYSme sailb uTam (reverse osmosis) gpéw
Wpempssafles B rauBiSHsmar o6 Huemb.

1. Bsru@liy weom (Electrolysis):-

sifley St 10-15% L ford sapg Weirugild FHUESS
umsiouysmen ssifleyfiflsd @mhg ifldseumb. urevursiy NS ILEsETs el
pmiser Cursrmaimiled ez Lessmis (eutrophication) qﬁ)u@mgl
GossILEHANEG. Watuglst Curg siflayfflsh o srer umeLITH
&L OUELTL a6t sTeafiu oes) wsafdiub ursuBLLLTs silpiuig e
g g @eubmisir Hiflsd o erar &s6 wihmh Qs Q@urmmtseir Guireirmene
wdefafiub mampTrémen@Ls (Mg(OH), adiigimausHe (negative pole)
L sQsmensimmsor. et LiglSsir Gurg Couafium@ Lo svami 6T aumyersTs
umeGLL wHmId B56 gy Huadmn EmTLTSTS (Scum) wrpe) Hiflear
Guduriides igéeséQaiiting. Qs pimmorsame Sflst Coduriiid Gks!
WNss  ganmealL somib. CrigipaupHe o mamgh @GCarrilamer
HeiisrAsflursl (disinfectant) LWsTURSHSGsTeTaTeumb.
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e i | — . — —J*
e Beirams 4#-(@ § | Ophirams
Ny BT S| T Jll
P

] !

— s5HeNEs e’ L i

2. \Bsirapemy Fsugy® Afiiy (Electrodialysis):-

aifle; Efleaflen Gu Berarwds Caugium’ s (electric potenteial
difference) syLGGH Cribisr gueflasmar (cations) srimblsiraursnu (cathode)
Crnsdun erHidler gjueflssmer (anions) Crmbsirsurenis CHTEHWLD
Qegidaeun. Grnblar spueaflaemer sjeg) sTEmbsT opushamer o (i SLHEI
QFdn s Ein shnse (S50 MEuSSN 2 dear e uflormp
Qurfisiraseir ssuaymems Gaumudstme) opueiaaflsr patemais (movement)
s QLU SR, @Ssirepoud seflubisst HoHaiu L Frrerg (G0
Spnsa G\mia CeaNssILEHAS). am sl Qs Qaram@srer s

P& msmeTS sefiurss Casilgis Qemararanb.

3) ugigmn sapL® urad (Reverse Osmosis)

SiWSsLo
4
iy Qurflasesin ~-—:-:.‘ v
=38 fom 5 omes
e = L L
(\f //7'1../5/-&,\ %\ “'_‘;’&gé_).a;’;ﬂ% B”___L‘r'ﬁ'
’Y &@mﬁw ?M == -

e mm we e e

L~
4\Va
2

-
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Eiflé seuigisTer LRGN FEFHFICLTELSmET LMiSae Fainy® LT
epsuld NG EsmD. FaipGLTRD JYsssms oL Yble WSBSSH QK
e 2o sueBubasuailar (semi permeable membrance) aufluns sifley
Booné Qegud i MNSOsEEseomb. GLTgisurs ssug,(® uysuedlsr CLITE) @k
LTG5S Qansmr smyesdsn Gnhs P Y THE Ceran. smrsma
Crméd). semmiILTsTaeaT Hahg ClFsaid. H1ems niGme Faugy® Lrasn
2L 188 sflswsar siflal Bifld Gnha semyiunsr (5i) o isdl Gomuss
LGS Crrédl Qandips). Guaid FainmsT SemiLmsme (i JIoHS8is
smyQurmemer s0O&Ssrmer. @ibpamursrs) slwaEt wonid sifle) B
&$@ib Gawui LuETLES D). MG S61.0LH) LITEI 6TeITLIZ STETT60T S6UeL0H
ureusdlsir sTéiysminey flestpay (opposite phenomenon) gu@ih. JiHs isH
Clsrer, smraslsr g JsssmastansHs samriiuTmers ssuailr
ubsnsmer CHTHHS QFngory GFigan LyHmo Fany® LTEID JLGD.
By pufisr epeuid siflay Fflsd 2 sren sifl, seflo QuT@EL seflsT aTmad
(&EMDSSHEVITLD.

4) swefluflorhpd :-

BaGse0 (Zeolite) Gumsrm Qupmsl Quirgml Sememyd
Suefliufiordy Qrélsr Gursim Qewpsme’s QuTgL. smemnyb LLETLHSS
Bovié &55ULESSOMD. el uflrbouréufss (jon exchange column)
suflnes: ek Gesigs samyaesie 2_ser 2 Cards Crmdsir guustlaEnéHEL
(metallic cations) ufleres Gl psrer H* sueflsemer Crmber ousfll
ufiurde Qrdvssr ufwrhmb GeiigQesrdsmmer. S SLCUTe sTENTLOE
Sefliuflorhy Qréldrsdr soll_gerar OH sl enie! LSors
Seasdli 2 sirer &Gamreny® whmu Wy e Ner ousesme LfLTHH
Gsilig) Qamsrelsiryen. Glgemms LUTH&SILHD CmivblsiT oyuefl Qrdlsiremend
5558 Sifiodmsib s dsr e Grésiramend: Gemguid oamigpTéame
SETFman usTLBSE Sarmsain (Regeneration) Q&g Gamsirarevm.
ety ifordmin eped eppGiomsfiur, Gemawh o (it CurssTmeuHEnm
S|SDDEVITLD.
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sflafi ssHeNs&@d anflpammser:-
sflofi asHefssdlsh 3 Famemeast 2 sreareor.

1.pgearan owg Gurdiypean ssHefly (Primary or mechanical
treatment):-

suemihs wr@sefleo  30% afl@&sfiaysst  @npammuiie
asfeflsstiu@Harpar. waarmun asHsfiitle Snsaamm. wmpasflsn
Gl S LQur@EL st (suspended solids) gismmiLbhSHsTmer.

(a) #6dl556b (Screening):-

&s&ens sflayfie @mig Gufl GuTEL ST ymarsgIb Uapemm
suig &tg 1 A& SULGEDE).

(b) &nQumy gemm (Grit chamber):-

Qg swnmLsmes sramy aubs sflayffld 2 srer @rare; Guifiy
QuirasL_ g6 gremréaLLGsiTmeT.

(c) ugeuréss @smo (Settling or Sedimentation tank):-

sH@umy Emnulls @msg GouafiGu o sifle) Brrerg) Lparéssd
GmEHe eALIuGA@TmE uaafCrhssT Gasdn QmeEh sfln Bl
2_6iTeIT LogwoTey Lommith &flot LT (Bl &6 GemSSler Djigufled Lig a1 efBlsirmenr.
BAwsrer Brrers G Qg Cesfsasiu®, GG Corsg
A mbiEsesh Qa6 Fiflmeseafls el Ou@GSsrmg).

(d) s fefisas® dmaiursr (Sludge digester):-

GEHT Djpuled Lig HgeTar Hi_Liglomuser (sediment solids) @tpmi
epeuid SifiefisssG&Hams @ ol ILGSHTDS DFaS bisorsmuiiaer
siflul QurEl.smer gy&atlgarpn wopuis Amgesdarpar. pgeramio
&5 eNifar epood 60% upuTEsLEAUTGLEEHL 35% g &ablmer
CoemauluGid siflsysEsid JsHniud@stper. gsmaug BOD gerailw 35%
Yssirenw &GSl epld GonssLLBISDG!.
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2. @reawLrd Hon gosng 2wflu ssdafiay (Secondary or
Biological treatment):-

@uympuile urswellurédea Cursdrm misvrmuitear HyHed
uvweru@SsLu@ Harper. aaflgn GeaflisrTarisafla Guwpwan gHsn
vusTuGSsiuGag Ghme. gQarafld Gopis Gaulubimauieo
penampiiisst yHs Gawarppa st @l@miudssns. @ism _md flenas
a5HaNDlsd Qermughamouiio o drar sfwdQurgl sdar Qumaraiia
SsppiubSarper. @ramLrioflmans ssHaflilen sflaffid o srer
QumpL st Slpdsemor (pampulled s&SeNSH LG SlsrmerT.

(a) anppm_1s (Aeration): -

PEN LTESS GTeHL BIHES GYTLSET eyl srpurtLs
Cam ys@ sfiaft geiuiu@Hng. e srons GlinssT afiurs
gpsaligomar gfls gerale sPaEGSGHT Qaembd o) &eflesran
uriaiflunéasr (Aerobic bacteria) sflnl Qur@l somé HAosdg i
&55ULGSSILOEDS). NG Bram_md LyansssGamsdar Gua Gagmd
Ermen g &Gsmmifeir epeuid S(HLAES s Qe () BTG T T3 T

(b) HpenGeaits sfufisdss@ ssHsfiy (Activated sludge
treatment):-

@rem_md LpITSS&GaTSHT pufld Lighssitar sflafirssa®
“BinenGeits sflabisss®” (activated sludge) srartiu@io. ssQeserflss OV
GYRIHS TiL pSsHmeiigdein Qainuiu L undefiursssr {conditioned
bacteria) gifle srariu@asTa @ @ner Coiny asfiafisssd
stariubApg. Hoar  Csissunl L sfieftéasipwar muedH
&FQAosuuTEmISEL wHAPrE LGS LmEYHASETHE STHOTL LS
STHINSD HBAmEE HnsTCar SLLMDD 2 6rCer b sPEmSGS
ST CHILSHETS SHTstor_Mb Litg uTésés GNSEDGD JyMOLILG ST ).
Bhogpsopunens) peirpsess Grisdleomemesé G oL iofhuh ST
1974 (Ardorn and Lockett) gy A Guwmymen WS (PNl STl SSUILL L G-
@remLms Hme ssHeNLNDEGUNT oifleayEfsr Hmer 30:20 56
GMP&ESUILBOENS!. (DBTRuE QsMmiE Heves Slstorioriaer 30 /6, Lobmid
BOD 20 if)/sd) steeflgmuin Qugsibumsomer OBLTMEr LoHmIth LmeuUITsy
& L QUQUIT L SeiTssei sifleyfifls @nggf)ngym Bau Bt Hlevevsafiss ol sTHmE.



Qem_ . eugsLlg (Trickle filler):-

@ireion_ma flenevd &gl whOnm wenm Qe Heang &Ll (psnm
Syt Gbgemuiles ysiimmné sHenifiei ik syamans b s
Q@gefliurer (Rotating sprinkier) epsulb ssmasemmevmsr spam, augLiBsms; (filter bed)
g Hasefssmounss (clinker) g Qzafissiud@Sng.
aupLBesILTeTS) 1.8 L5 Sigognud 6015 e L (i 2 mLwgrs Blmss Ceustor(Gin.
g HH0 HemL Gumid Curgy supu@asuiled o drer Sn&6T g LTt
yehmasst, @ @Qsn 2 ulflssisr Cursrmamear LR sulpaipliumer
Gamsmiplin_suid THLESME- Siflot QUITBLS6iT oy_rdhu siflegii angLiBmauilsd
a_eierr ssiaserfler sulflwimatl Lig(iLnguinss suigith GUITE) UTSLefILTS &6 it g
SamayliuLsupts siflsyfnLer @ohidl sfaster sl Qur@l samaré
Amssfarmer. BHyerer HUGuUIGLssT UpTsEsS T LG
Siguiu’ @), Nerert HesliurasE LIPOULGHDI. PSeiTmLo WHMID
@stor_mb Blenevd &g deifiliumsd 90% BODujb 80% CODujtd 50% enpL yegeniid
30% umsivurEith, GamrigHlensut) QuTGLSefls 90%1 GmpeaLLHHDS.

(3) eperpmd Heoe goag CuduGssiu L 2 ififud, Gaubuiweod
uHpd Guimfue ssHaefiy (Tertiary or Advanced Biological,
Chemical and physical treatment):-

apsirpmd Heons ssEeAlfaTepobn UTduTa WHDID FOELT Q6T
S aufpsmmss epeid JBHNILGENS. BB Spbesm Ligflensossr
2_iTemsuT.

{a) afpugeurésid (Precipitation):-

@rermh Hons ssSeNiibeln dsr sflad Qur s ehL s
Setorsmmmby (Calcium oxide) sassiLGEDEL @5 sifie) Bifle o srar LTsLys
o L @LQUT L sEpLsr allmaryfia somurg sroaflwb uraGul
2 peurdimg. sreaflwb ursCul afuyarss Qarligufier ojgufis
ShlafiH S ma.

(b) e yensir &3 (Nitrogen stripping):-

sLfiayfifled oubCGuomerfium sumy, sopL_emm_ Q6T LompUd s G Bssmrss
OByt soriseag. owCoraflureigistar mpLyger Eifld
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Densear Lairgamg sruBSHamein 218 elGOUSSENS HES sUTL LS.
aearCou obCurafiur sops sifle) FTrarg 2 Corss CamyrsSHDGT
Qeassiu’ ( smLsst Qe aufiGu (baffle plates) Guginnes SHCETéH
umih Gursy sifley Biflayet smHn) CuaGrréd QegissiuGEng. GIS6T epsid
SoGuoresfhur sumyy NS CsRSSILOED G

(c) sniustr 2 Ardgse: -

@upemmuiiss Ay sriust gissrsst Hambe Camymb (tower) Gurrsr
Sowidimst sl Qsgssiu@Hng. sfabfs &myhgierer
suiQur@ladr ariud sBEpLar gliyd Qarar@el@flsrpar. @lg
“smiusir HvsSE®R” (carbon polishing) st gmLpsSUILHISIDS).

(d) &Carmisnr Qewmur@® (Chlorination):-

LITENOCLLIT 6D, SO TegsT oMmith sxfhor’s Guurgpt ssir gy ehhusmen Sl L
WG bamr@id @Gammflsir Caigasiu @ Crmi alamarells@ EismamiuilissT
SfissluBisTrme.

eperpmd Hemed &sHaMinfsr pgailsd ifleyBfsir Hmeir 10:10
@amiugBlena Hemoatusst 10 BL.A/ o8 ohmid BOD 10 18.8 / o) sebrm pyewafled
Goseu. safllgih Qs fmrs @yimset uusuEs Gusrst.

Bi wreoLsmng sRésan sLOIUOSSAD 2. saD S
2, G smen 6T~

1. sifley fif GoelCuipsdne 2 Mud aykgsa (Licencing of
discharging effluents):-

2 flud kg sd, RUUSMISSTET BUkSmaTs T, WTESHmarsd
GoNIUESDE Cameuliu@euea, L astuGSsin anfiippmpssr oHyd
RUUBSS ST S epsmer WyCout B &@eiower gevorL_smer, surf]
sSifiSse0 Cursrpme B o miGn. siflaft QeusfiCwmm 2 MugHemsr
(discharges licence) §i LNESS_ G G Spememmutd (Water pollution
control authority) sydbeug; Lomflew oyre: Gusitm o fu yfemni Gy Sysoolafesr
eLpsULD QLIS Coustor(DiD.

126



2. fif wrsuTCoL &L QUUGSS Qurgaiiud eadasn oafsseo:-

sfiaitor sfurar yopuls s5defsg alabussebs SToHHn
ugmofg g1 QeuefiGuibm Qummemmamy enmuils emdbasth ojaflsammb.

3. appIFEYH srEs wHITH
(saflurs efleufléaliud G srerg))
4. uTsSSLEOUIL® eurfliufisamer DjmLSS60: -

g Ei wrass Kuur_® sumfhwud (Central water control Board)
Ugigsosdiullss osmindsiul Qeterg). @g1 wrhlo grasst wnmin wyesflwuesr
GirCpamaer o Suaummsr wrasL GUTLL® surfumisaer shrdlensmr S|
QEwmuBSins. s orgss’ Goum’ 6 surfliurigst Spé e ustflsamers
@aidlstTment.

1 Beor ofsn uwsTuGSSIL ASTHDETMOSERSHE B LT&SNISme

SLEULRSSIS0 ubil LuTnweafss .

2. B wramigmasd sLEOURSS SHSSIEIGST wHnin Lillerhig st

GuTeiTDRIMEMM EL SEIS60.

3. @i wrsmLse @FTLiurs HITisds Sl kst Gumerm

QawshpemmaemsT 2arSS0LESSISH, BL SIS0 wHmid UEGSHHMED.

£ wranisms sLHULRSSIS6N LHNIL SHGSO FLL b 197410 9y 6T
Bunmpiu’ G 19880 Hmsstd Qeinuinn’ L gi. sHEUTS) wHEW oI ol

Irssafisar wrassL@uuUTL@® arflubsst “Cgshu AomGanme
S _dissmer” (National implementation programmes) sspubiSShyserse.
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s@ifwés wrsur® (Radiation pollution)

FHmIEE e wraurlys GHlL 35686 e SHMusESSSTD
SHURSsTng. up eargrésdisst (ultraviolet rays), eflsnClousfls &8 ser
(cosmic rays), pistnsmrenens siser (microwave radiation) Gurssrpene
sH s wrsum iy herer padiu smaflssr gy @to.

USRI ILISD: ~

1 @ 2mm a5 ST LG QF G SH0 @mHa Lnbprs
@550 Hmed LTHEiLGIS6 &G ELD sTerlpiD.

2. g yemefld @mEg SHNISFGYNSST QHnd Qeausflufl iLGIS60
sEflwssin sreriL(Hl.

sHNuSHSH6r suensSe6r: -

&5 LSS 5S0 By (PSéiu sumsseT 2 sTams.

1. Swefwrsssedifiugsia (ionizing radiation)

2. gusflurssin b s@fiudsd (Non ionizing radiation)

I guefllurésésHNussain: -

Sjgmeilss QEEa s rraramer NNSs wHOpre ojsmieL
Geomriusre Bg yuallurés sHfubsn sy gopssiu@SHng.
Sweflunés siflusess S LGm_ L famesder aifuns sHfusssmss
CogssiGLTs) pusiiseT o mardsmer. Bsusury o maursstuELo e
@mamsaflsir (ions pairs) ssmamémese apu 2 ifleesse THUGL
urBoyser sifefsHarpar. gualluréss sdfusasms o B
seflugSar mGerbLm s@fués mCarCLm) (radioactive isotope) st
JwYssILGANS. Yuallursss sHfussn Grar® ameiu@. 1.
Bsrarhsd adifiusasin (Electromagnetic radiation). 2. giser sdiaiss
Sjsosg) immgIssT sEfLGEL (Particulate or corpuscular radiation).
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1. Beraris sHiiussin:-

Bes GBS OB IS0 masspmp (Broad spectrum)
2yHmeth Qarss_spau. Glenes Sen STLb LN Qelndan igwiemeu. CLogyILD
QUL safléd seoLions eaBsails Qesiaddnigiwsmal (6r.6n) X-sdligsir LHEILD
Y sl oeT.

2. Gis6T Qg HIKT SIS &S M-

@& smmiseafles Grig 2 WiGaumsHle gisaras QeusfICimm (i
@ssi e stevameoufisorr ymmeid Qeusfiiu@i. Gaubilso 6T60 & LI IT 60T,
LG e yeoeugs B TTsTaer o aTen. (6T.5M) G- SiS6THET HmID B
Si6Ta6T CLITEITMENEL.

I gueflurssn oHn sHfusSD:-

Qeuliud, gefl wHmd SHymasst CuTETDRIHDTE syU@LD
s@Hfussmsain n Jgmud Saisdumws Qeius Cgamauumer
2LHDED 2 GTEME. JYSTTE J|ETDISHSHEmeT SjwsllSaméss CHemeLTET 66
auHmed opuHil BHlLSsme. Genims sSifiussiiss suafimésid SiHo
sEAILSSRISST s eSS T DET.

(.50 upes g sl 6.
sHflwés wrauGsHsallsr epaTSTyhiEsT
l. Quiphme epsomgmrhiss:-

@& (e MuseHiasr, SHNIFELD sifluésid, Ly fiufisr Cuopurife
2 sitar HAMLGS amesamsa (radionuclides) Hmid 25&sEfILsS S0
S Fhusmen g EySLD.

1. &fus sHialse (Solar radiation):-

s QeusflG s St s6m (Cosmic rays), sirom & s, GUTETMEUDEDM
S Nusadisear siCurgid Curds CemsmrGL @méHsrmer. Eyfuss S
SE &L it sugpih eflsiTQeusNéadiias és DD aMibs Sies s 24S1D
(10°Mev). Gleme LG Sradaiisafid G5! Wil aubs) oL SlaTpsr.
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2. spEEEe sSisiss (Environmental radiation):-

Qupmailiss 2 sHlusss saflvtiseflds sdfuse
nGsnCLriyser qyrerorer sfflusasms d, B slssTHETTHYD Y
aisamand 2 ifipfdrmer. yiblsr urmms Canengdler (lithosphere)
Gamfwid, wCrefiud, Cnguwib whmnh Quim’ L rdluid, s Sy Shusuglesr
spGamCLmiyseT Cirsirm s@iNiuseSgaflortiser 2 emeer.

3. il Cupurifie oder  sHusEs aoesssGéEN
(Radionuclides in Earth‘s crust):-

wCrefluna-238, Gamfuub~232, Gum_Lréwib-40 Gumsirn sEfLGES
s st uiHuflsr Cupumifs urasrsd sramiu@dsrmsr. [@lame Hlevgpami
s&isi&s (terrestrial radioactivity) sreregun Hepeflener shUGSSHeTmear.

4. gsasdliaiFs (Internal radiation):-

LS 2 Ldg, (GHuTss smeufle 2 sdrer QurlLrdub
AmpaumLybCurg) sHfwssnd sHuLmmb. wafls 2_Lsdd werefiu,
Ggmifhwuid, sugrairafluis Cursry sEMusEIAUTEL a6 1he&AfiL Sjaralld
2 direar. A wHmKD B Siseramar 2 Bt Qural 6T 25 2 iflser (internal
emitters) sreirgn smon sdiismeT 2_Blgth QUL ser L 2 LfseT (External
emitters) sty gpssiu@Harper. omo Bifieer 2L WSS
2 LATASSIULL T sGeowoiurer eflsmereysenst syHUGSSID. upe Bl fieefler
2R med Himeir B sTEITLISITE 2 1 IS 21 SlHai e L e &l
SiCs aflmeneymemer Lime 1fflsseir s7iLESGHD.

Il weflgisdr o monsEh sHifusstn:-

weligier 2 Gans@ih & 5iNiuse s eporsmib Spaimomyl.

(a). X — afraer.
(b). sGifluiss mGanGLmyssT
(C). Siemus s uflGamgemerser (Nuclear tests)

(d) &b s L a6
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(e). Semsamamsusst (Nuclear reactors)
(). SismarflsiTas s Slensoirbiser
(9). sdifubes srel
(h). s@fwsai GumgLseaflsor Liwsrm®
(i). .MsBTLI60LD
(a.) x - afissr:-

aer(Rimand Sineir Sfleth Qereimm_ X — &EITeEhSS LaligiaT UisimGi
Ser@Gd g uELCUTE 2 L6l Lplupwrs X —~ sglissr Caipgl 267
2_mli|&(EmE(E Gu(Hd TSl eerT UG SIS per.

(b). sfifluss xGCarGLILiLgEsT:-

Quelwrsss sHusssmse QaeliuGSsd seafobsafisr
pCarCLM G SEMILGE CaGLMIyssT g SsSfss SIS 61T
saiU@D. sdHflusss AdFmafarurg ComursliGE@y LWSTLRSSILGID
sSlifiudes mGamrELIILSHT HiEmI6ah WISUTL g6 (pédlu CLAGUITSTILD 6T 6T
BUCuns; o mSGAIIIL (HeTemg)

(c). smmssml ufiGargmarasr (Nuclear tests):-

Sem@Qeug 1yl ufiCargmearufsr Curgl 2 TG sdfluss
ausnasamssai Sr-90, 1131, Cs-137 and Ba-141 Guiterp SlemesgistorGisseir
(fission fragments), LweaTLESSTS QaupGUITEELs6T whHmh Nip CFwmTéHe
Quirast” sir Gusitmemsu (activation products) @@GULSTS SLTMIES (pigeyserT
Gz faflgHemmenr.

(d) s@fwéa o Qurmstsst (Radioactive fallout):-

SimQan 9HEL Hne ubulle sflugh sHMubas sissaer ahifludbs
SIpQuITEsL @6 srmiLGEeTme. L Auflsd G\mEs1 10-15 A5 2 wrSHs NsEs)
Qo ey MG Beaiseer sHfuss wampurs (radioactive rain) e
whmd i CursTmaibenm jenLSsTper. Gombs 2 wrddle (low altitude)
Qs iy BepssiuELCUTg) e wHpd B g Swme GusLaTaTo
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o kepdlé Qamsariu@eugren o uilflariasdr Qufigid LTg. »suLGESlsTDeT.
2188 2 WFSH6 Calg SSILOWLECLITE) GsmmbES eTey Bpd Gl 2 Biérds
Gamsreriub Slsormeor.

(e) SIGEHM 2 moser;-

SIS, 2_smeuseflsh @mbg tlera ) GurgLsemib (Fission products),
susms&a(masafler sumyflensus s finseamsr C-14, Ar-41, Fe-54, Kr-85, 1-129,
Xe-133 Gursstmsmeuuid, H-3, Co-58 Gumstrm Slreusd sLfla s 2_peaurdlsirmer.

() oimnlstramy KleneowrkissT: -

SLp&asvor_emeu ysmdlsiramy BleneuiLbigsamTed 2 (g sUu@Elsrmenr.
(1) sfluss Sraus sflessr:-

e 2 MLUSH Blesowrusefles Rwibg Qeusflaumid Sirsus siflayaer i
Bevsvsseler Cabg Bisump 2 ulflamiwesener LT HILCHTR 2_suoreré shaed) pLpsuid
werflgisememiLin emL Hedrmeur.

(2) aumyflenen wpHYID giBsTHoL sHMLsEES siflaEer:-

Sigmiblsiramy Hleneoraefle @\mibe QeaualGLmid ymas et sumy
Hlsmeoufignn gissi Blemsouflgpis H-3, C-14, Kr-85, 1-129 Guirstrm sp@ermGLmiL g6
o_giramet. @eubfled Hevsupbiivg Fevor oyemr — sumpmner (long half — life)
@ouusTd gma SHMEEWlH LU LRSS S B\ & Hetrmer.
QBsssTHEnY Wefl g sir SUTA&EGLeUTE mGerCLrliysst GminilL
2_miyseflsh Gomls Seminsamer sTHUBS SIS eiTmeT.

(3) Nereys sissrasT (Fission fragments):-
o Sigmibleirsy Flemeowriiessfled @sika1 QeuefGumis Co-58, Sr-90, I-131
wopgrd Cs-137, Sr-90 Gumsiry sHfussis Quirmysefls e mEg) 18 Hs

ey HEIALESS Hifleisr 2 Gourd) £ o_mramusmsoniicy (aquatic food web)
Cahu@RNeTmer.

(4) Qautiu Qeusfliiur® (Heat release):-
12 Bedludr Slumbsdt aerQamde G mss 2 (HEUTGSLD
SOPYISS@eRTLTET SYHmeme Q@ Lt wyGrafu SOUGSSID 6T6ITM
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aymiédlsst QaflaiisSstrmer. e Hymd sHfwset Qurmensm e &GSL
Gurrg) 23,000 & Caumaum’. Qb 2 Har@Lb.

(5) s$fwss srgl (Radioactive Ore):-

s&MuEsS sTaissmar NIE0s0&GweLTS LM SSfGS UTIL[EH 6T
2 pusHurdsrper. @emeu sTHHO 2 6rar ST Haflo L g @ &mevor®
L& g6 67U G GIdl6TmeuT.

(6) sfNusas QuIrGL amerl LWETLUBSSiSe0:-

LS eSS GEMANsTmaueET SipeLiL SleylIGLITIEL&6meT S
Hnks Qeuafiuflsd ol Gl Gougime sjeveu Losioramnflgn Fiflemasafind sabg
SN QITEQLD LOSEHETHES [H6UTL [ETLS6IT 626wy s&ifusssms CaefiLGSSS
S Glelilsormenr.

(g9) Wedrysuin (Electic fields):-

Ber@uisHriQurilssr whmib Wsremn Qesgid Wsrurms (power
transmission lines) Gumstrpsmey BsTLNSDS FHLGSSIMISTE GONES
2 Qeusor (low frequency) Qasmetore Ghd st s HNEG WE &6 QeTLiihg)
i’ 1 GNP 2 LT 9158 LAeTEIDISEHEHE KBS Cletgin Capeufemer
omgn HMNs WINESTES JTTLEH s Qafefsdsrmar. g gafl
wenmé s Gerst CRITEGAH QAUDS STHD JIMUSEHLD & &7 6N 6VE ETHLD
(Radiowaves) ausvsna CUTGLD LmemausemeT euflsaim snaiéalsmme.

Swelurss sHfusesSem aflewerayser:-

sHfubss salohss Amsunturg a, B uhmid v sfismen
2 \Bipdlermer. 2 L hAgossi o srar pédwrear siflo ELPEVE S 116 6T
sHNuGsD Hmssg NPusrd goudd uTHiysailsr ojereumer g
sdNuEssHeT Hner WHYLD aSOLL GUTBGSSS- Sfhw e elleomeor
SE MU srermrad &L Ser_prssr Ggmiédiunsl sSfusssSneG
2 LLESsILEHCLTS) Beaih gy ussTaT slensraisemat THLUGSSISDS. B0
2 Lu@RSsaus@EL (initial exposure) Ui 40 Sy, B Siflbg Nersor (i &L
UDmICEMD FHul Qerengl. HSMLEESSImYmWE Cohe TDUSTL
usmllwreriser (sr.om. Cuih Huf) sfiusssibhe Eam ST
2 L UBSSILL L STed LDMICEMLTE ST &SLILIL L 6.
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sHMusaSsTH CHe, HeedTe, weTsmfiys, mermi® st Cursip
o_miysefle urdiyn, sy, GaritumessSnsar Gampey Cursrm
sflsmemayssmio eTLG S srmeT. (Lpiish oimid 6765) CuTsirm aflurigseafled FL S
ufiCensememiley sdHfiussn Hewrdi arifser, urharinilser, Hayulye,
e b, Came Cumeirm 2 mitiysafigin ErsssHaD UPNICHETOWS
granGdng story Hepllsstuletarg. sHflussssTo dHU@D
silsmersysaflstr Eafliriomsor gy auug), sHMUSHD QFaSsiuL 2 mri Sjong)
Hlo CuTT MEUMEDME STHHSISTOTSI. UETTS LHMID LFLATD GLHMSS 6T
sfflusssgrs s urSiusm Searmeart. Cuid Q@ Semaipemiils
UG uTHILST YESS SasponCur® wlGib HearmalGaudsme.
wrugmissafl THUGL LrHnRsHST JYOS5OES SHOWMDSEHSES
sLpuLBHarpear. T@ssssT LIS SHNusEeSsTH urHseiulL
@eniGumss 2 puusaflh 2 HarGbh urngnssafld (gametes) sHUGD
gomw  Qainn  sOHoTHpEsHT YOS5 HMVYDONEELSHSS
sL&SILOSrmer. 19450 gyer® afiCrrafior, Frestduls yam &sor®
Gupuflsd 2 W lewInS s wésmemud suiseflst sksHUNmeLD Syrmi&d
Qa1iig CuTst i EnsEE sHMussSE LTSN EIESS 2 MBLTETS.
197610 oy o) @ Humafled BLGHILLL sersQs@nisn Comflud - 2346r
e | Hsone: @mES UGN auregh 13000 Cuifisd 0.3% Lod 6T LosuTHeID
Gsmfluaiisams @mhes) samGiieseiuL g). Bas s USRI auls
@lugHow RS8 e ey sHNussSEIL 6T 2_6rar LGS0 eumgd
w&ssflamL G 0.1% wésst w (GG LeTBeID GsiriiueuTs6MTs; @) SeurT.
sdflussssrn &CrmGurCsin urliysEmin whiGsreilgn (mongolism)
Camemmgih sTHUBOSTES S uiu Gsrerg. Gk Siurafs x- &S s erfleor
urdliursd gy wrGEHTMID 2500 Ys® 1,00,000 Gyuimsssr wrys
GasmammgiesenL-eir Siplugmand G7ésn ubnGrmume 200 —300 @k sesT
@oiugrenb ssrédNu’ Gerara.

tEfleneo Lostom_sv sl e hLidses ST LTk e Lt g ELITS!
sHfwssg smainflsamms (Radiation stress) 2 ufifleur(s usimows Hed (species
diversity) gmme) gHu@aisrss ser Qg SSOUL QeaTarg). sHifussd
Senslsormsh @enr—Gou soLimGCoumi suilenso (prey — predator equilibrium)
Gumsirp 2 1S Emé Hem_Cuirsr QewssLmHasr wrfleSiG Hsirmer sTeTH)
QLAITGLESE (1958) (Awerbench) ssesorL_gf¥i ssirem. Leflgsir umprs s 6, LosHT
wHYID 1D SHNISFSLHSHaN0 St sEfuseLomen e el gefler (p&Shupmesr
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TSI STIRIGMTL UTHSHGTDS. JSTuG SHNFEYln afl Lu@hd
sHMwssl QurEledt garalsrs afulld vallgafldar 21 g6esr
UGHaINBHeTme.

sHNUSE5M5S5 SHHGID (1PwDaer:—

1 JEESH®H Gaglysamst auCurgih LifidE QausflGu srpild
BL 5568 LT gl CaHenautin Lmed L& EeT HL. & Goussr(biln.

2. s&fuss nGarCLmiysaflsr 2 HusHmius Gmmes Coustar (L.
3. fssgopurs sormilémelld gam 2 musmer M
4. Sysmiu ey QaudLTRSmsTS Gamnss Goustor(bib.

5. S ssRsafk (nuclear mines) Liilé&s Sey angsmeh iy sir
FrpenmSgIT s d (wet drilling) Ll (G Gl Geaustor(id.

8. &HMwss umsssnssmms sfialQur@gams QaafGubi
QsmpeTamasst gubmns sasaTdgisr (pmpurs QasflGwuhn

7. &HMILGS W@ Sainsms (radiation therapy) lsaib @sombs Serailsd
s S Caitauns o’ GG LsTUEISSGaustoT(HILD.

&SNS SE60T LILI6HT & 6~

2_more QUL S6T Qe HUICUTSEMoE LTSISTSaaD Kistmsumudiiser
e sO&sD, greflukisme Wwidsaflar sTéGH0l0 Bmba
urgisrésan Crmi qpu@sgin Hrlismanyn e G ol semeriyi
Qewsnhnenanussayn, uaThisad), wn GssHl, Camfl, Wesrser, Glnrsgsr
Cursrpammeny Bere srath 2 mpfomaulld musslmasan wwmSSind
sionuiand sfwssn LwsTuRENS. seaflgd LusTamaTail Smioasir
Bleifls gflsin setugns YyHsuls sasrggi e sHifiusel urdliysefls
B(mEa1 SOMIEEms LTGISTILS) HLOG] Sl LILITESLD.
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660l raLr@ (Noise Pollution)

(pstTgyIemy -

CaudlQurmL ser, sdflussl GQur@lsst, Ums Gumsrp
wrsuGSHemart Curwta alyb Ghhoe wrsudgHsefly Qernres
BGEILEENG. SoupTar GIL S saprer Crrsdle srgluiu@in Camanuna
s&emssT @6 wrsuT®  aartu@b.  sluiuGih  peSlwre s
QurEseLWSTESGT QUTHTINSTHET @S5, R GRhmsusism
SIRET6, (5 wellgefls s dames HEimsnaTSCar Hjbag) 2 cmmiad
aneinL 6@ uniurfursCam gkag) @ Qaidau Qefafliusharebam
TQUUILED elgar GursTpmean QUITEGEHEMLIL QSIS gy @M. J)ETT
Sjsmndls Gemeoey, ey dmd sTHEs6 THLMSSHE Fnigiu sl QU EETHH
ellssiT 9)G10. QemfiheTnass, aurasirt: Guirs @y $ai CUITsTmma 6TALILLD
526016 Flov CrTusetles Hib Gl @l Smenem ol o fistore @ aSsmmen. @&
Gurreitym Cemaubm sedleamed FHLGID LilT&FFomeraer 66 LomGHLTEH sTeTCILIGID.

AIEDTILEDM: -
1. ANGLUSEeTS, VwHLEFHAMUSHITS, ThmeEQersrar BuATs,
BoVE(GEDMEns) (THLIDS S n tg\l) FISHIST 6960) LOTSr sTETLILIHILD.

2. SpnIESHYaila Safasaiu@n aMGLuSsSsTs SHSRGST gl 1rs
sTeuTLILICHUD.
uzsvﬂg;r'raamﬂa‘br 4GS Shwd, GQemiy whmid wever CumsTpaINNS S
s U OLILM sTHUES Gt Cemeiubm elismigser gsfl Lams: stamUILIHID.
260! LOMSUMLIg 60T CLIGUIT ST AL 6T ; -

. @sﬂ @rrs&ur@ umSILEW 1. Bubems pdlser (r.em) Glg. 2. welser
TOUGSSI @bl (67.51) ansarkissT, QAU Hasr, Qi s,

s)ﬂlinnsurréj&sir CursTmsmey THLESSID Gedlsesir. Qeupmier Sipé s etrLsma
(pSHSnDTer eedlonsser gy @ib.
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1. Qgmipermaast FHUGSEID peSlaeT:-

afsé Qeflasm i gllsmers Qsmiiisranssr LG SgdsTmer.
Qurgias Ghie Casmm Qe Gamfioraisst srg Gaearmamuure
SuNuGHerme. g Caammamibulisn smyem eellsbsmslay wi Giose.
Eeion_smeuld Hiie 0@ JeTaT Qi LEIEID 2 L SSTET. THSSISHHN_ LTS
TS5 QempnsTsmagafis Gasme Qainb Qemfaremiest Seur b sm_ [ weorfl
Crmd 112 Qsrilush 660163y UG\SstrmeaT.

2. CuTSEGTSHG RO -

CuTsGaArSE @il oyany afwTerhissT, G LT aTSaThIgsT
LDMMKD LI5S eBTg 867 CLITETTmEnSUEETITE s7HUGEISITHET. SOV QUTEHEUTBIEHETHL
&0 sTeTEllsT ATSETHSERD SLES Ho Hyem@eefln un LLBIG
aeNsaisteTg. aarGa Bhmms gl LTaUTRST WéHUSGMD
Quudlsrpar. gyemw  alorarhisdT gHUGSHD Qe ST
aurssThismaad_ 106 sifswrsr sl ghubsgidsrmer. 2 wiGaues gl
afloreTiissT U@ SEID QuEpLd sedhume wellgTsaflsr ,Grmédhu, @usy
Beoe Cursrpsna uTSéaluGgen Ll Guilsr) Arbsré srg Gaammant
STHUL 6D sumiii 6T sid.

o@ HLOGurpar pifldr Cusgmgail. oHs Caussdn
uwemfé@nGursgy (330m / 1070 ft/ sec = 1220 kph / 760 mph)  epu®id
s (Sonic boom) 80 b ey CaL & &n ipiig).

@e10aumsd Ppseih wallaisEhsGs Ggmame smaugl i GLblsrl
sfeurig smeTid soariL@ssdarer. gyeome GiHurais aforemmaer
GONHS HeTeis GrussiuRasTs Genime 56l rasst sHubng Glkig
SFOme.

3. surse gedl:-

porhsala RLQNE AL ph mrsamssiiar &1oremlsms
IHeNsms QsramGL  Gursps. Quoparhssiln FRSSHULL
sewrsGaEUsTUL. QL 6bsd), (ptbemLt, DmiD GerasssT GCure Eerkisafln
eeluflsir 2y5ma; 90 GLedluseeT ausnly 2 T GIeTonSI. SiEEsFhsafl suTegn
wéaer aMFsT G @alardlaEse s itg - uGSsiurLTD
Lig g wirs: Qaafi e Grpifli_somid.
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4. 5)660UES @ESlam (neighbourhood Noise):-

Besusmaulles 2_srefl genesEmid (indoor noise) GeusfilLyy QENESHEHD

(outdoor noise) SLEGWD. 2 srafl emallid Gyhmgseflsr 2|LST,
Qaramn& s g, & &0 &6 2)lg & 818 Qe T 6iT (615 & 60,
G0 UCLTTS e & SlenL G e 2 oL GursiTmenad, Gleuefliuym
geasaflsd s arhisaflsr CuTHGUTSS, eflrerd, WEST sLL,
650U CLTETNMASEHLD YL RISLD.

o0 wrsum_iper aflensmeyser:-

1

80 QLaOlLIEE T8 GLoeh 2_6iTI enaseT (ed LTGLHSHLTGLD. 2-606
FHTSNT BneeTSET SmSSI 45 QL aOlLISETSTST LTSI STILT
K60 TG, safllgu wefigismms s drwodbsrd 75-80
QuarSlusvasi ausny G EluspilD.

B Qrerr sTUgd QuEBSHS RemawTsd Geafiiump HPESNGD U5
2_6T6Ng).

weRgt T QuEuaHERsTmsuT Gam_UQsTsTEmSH LT HiésiuGiD.
2 1_6Slsir s1oflems LTSS SULIGNLD.

28 R0ls6r epeld sl (stress), Hlaréai, werSSeriFd,
e ECaMTRY, S616T S G enme| CLITsITmEne sTHLHID.

2 méaLilsiTento sTHLIEG ST

HMEHMT HOHRGSN BroUss urdssiu( wer GmSsh WHHIKD
ATy 65 Hlemeo 7HUL somb.

S, ML, L0aTS&88h CusiTn QeusiuTGasemTsh @7 &55Ssr
QT GLomsiT Qysmens6T LrmUEElsTTne. V56T afleaTauns @i SiigtiL]
oflflsn gfsfsdng. Erésseymisst &wiedearper,
Geflorerdsme@iy, samures efiflum s Cursrm SmwssT
ey puQSlssrmenr.

SbCTTS SIS Himetr wimD HLSmeesT LTHeaILGSTmeT.
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10.

1.

12.

13.

14.

15.

16.

@swib, ppever, ARy sd, Ssesyed Cursipsna uTSSsILGHDS.

2 wi yHiGeusior @60 (High frequency), gjveg CaermGlared
(ultrasonic), gymessTme ( 150 QLaiudsEné@ Gusb) o L Ggaiuflsr
Spora L&Gaadlukisst (Semi circular canal) ut@isaiu@SlesTmenr.
@emra GulLa, saaaind, samaasdl Cursrp allaerassir
sTUGElsaTmenT.

QMg 100 Queriiush giramiw @elamius Cal ugsTe ENEETS SIS
Gaemmenio sHLEED S

2 w&GaHTaTTy, Sréslldaramu, 2 wi Qs AWHSW, afluiame
SiHaifEs60, ST Crmiiss, Lowssid, Genrlisnu ysor (peptic ulcer),
L Senguush Lohmih 2 srEhEmTihaE S CUTETMEmE FHLL LD,
rravGsrmsLflsthur, soemuLiamerFBur wHmIb mamiGuTGseSibium
(hypokalemia) Gumsirm sflsmemaygeir sTHLIGI6TmeTT.

@rey umisnsu (night vision)é@emey, Hinib 2 T ST GmDHe0
CusiT &6vor FLOUBSILLL LITEILST aflenearlsrmen.

Qe eflwrsrisst CursTgma THUGSSIL QUBSS RmELTETS)
silfaflameryd wppd aulipBleder s@mmawn  Clufigib
LTS HeTmg). CLogard sngiosiv ST BSsmaih o smEhamt Grniismeniih
sTDURSGSleTment.

gedunaaer o ufifisensT o Guilsirl 2 Wiy Hoemasemenugd LrdlsdlsmrpeT.
TREGHET LTES slLhsafld afiflsaose, gerareassr, &g,
setTenTTig &6 2 oL 50 CursTpaney SheGlrer Qarsfliu@in Gupld
gemasemTed LB ST meT.

goluraur’mLé sLGUUGSES0:-

o & aongny Fgsuard “omarss wraurGsaflaun gwunress

B OUILOS B 9115 560 LTELTH LG, sar GBI Qerer g, sreflg
il 660 16t QLGOS &(EThS wanfHumaab 2 L e FEuraagd UTSimL
THUDSSHSHEn 1G] FTETLMS L0&S6T 2 ST HSTOSTET @60l Lr&d SLGILTE
ubh Flenerd s GUUILD.
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SPSHBIL L g HEESHHT APeLh RSIoTSimeuS &L OULESS0mD.
1. Qesflurgisriy 2 usTaHGmeTd LusTUBSSIH60: -

Qs 6260) eHLBSSID BB ENTRISHST 2 66T CamfipeTensvsefls Gomen
Q& Gpmflomsriser Geaflanwls UTGIGTEEGL sngswL_Uumer (ear plug),
sl Lyzafll Gumd) (ear phone) Guremaubap LWSTLGSS CoustorGib.

2. usefl gpeopeaw CUBLGSHIBN: -

s eralCubu gl 2 pusdows Gopssn Q6
L0 Gi6N 6U S (& WM & G0 B 6l &0 & & aflsy W& AWDTar ST SL.
QemfibeTanausamer g CLrbs GEETAST GOnHs UL & gedleniu (40~
60 Qu_erlush) sTLGSgitanay AU LB () ieoies s Coeimpid. Gt Hrmisemens
sl 6l HrHeEn Qurglsmer (Sound absorbing machines) gmwés
Covevor(Hud.
3. appsoLiy gHuGSEHISe (Providing enclosures):-

sussssdser (Shields), smL Gaulsear (barriers), GumeTm
SmmevL_LysensT @it Eyhismears SHfl EMSSHTE 6260) DIMEOSET LITEYSMEVES
SLOUURSS Ghusyiib.

4. gieond) ST LRSS H0:-

UTSEMBISHETHES 2-FELLE 65 ysmensu Hinflsas CoustorGid. LogmS i
wemerser, udtafledt Gurery @ fisamar gowd IrCHshemTs
el Gausir (Bid.

5. @60l 2 (HrH&GL wrkisamsr LESH:-

Caudy, QFsiens, 2iGans, ysfin 1oyrasem Gurrstrm wimhiseneTl) LsTeaflseT,
WGSGQATETET, GLITS) eSS, BTssmhissT CLTeTn BU s 56
uMiSSTH 8-10 GLslunssr wumr gdlows Gmpssomd s
ST\ Shg S Deimeng.

6. m&rLL]: -

Wgmflperamassr, srael CursEarss), sarres Quidlrriser,
silorenmiser, BlGuuiuramgessr Curstpme sHuGSEID LOTSUNL Iy 60T F
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gt FETELOY ppeb Gmpssamd. Cun@MnicL @i hiseafld GwHg
Qaremaailed GrUlGlLSmET FHLGESSEuTLD.

7. SSOSET, DETHTEOHEH (PEODIUTS Ollg AIDLISSHE0: -

Brrsin () 260608 e SHDSES ST LETUSTULTSSILIL L. SETTeumig
LM SSmET QUTISEISN ks RN58EIL Jemolurss QewsubEng).

8. saurf, geor LHYD 2 s sy (ceiling) Cursrpeudpiler LwsTLT®H:-

Wes@ih sy (floating floors), Ggmikgw sweny (False ceiling)
GumstTen e 660 LomELITL to 606078 L LILDESS S lgwienen. GLTHSHSLMIT 63601
HrféEi QuLsamrar QlssmLssamT @BissT, (acoustic tiles) oL HL
ussenaaer (Plywoods), e, SeorF whmid s.enrufls) UGS SlemeTSHemers
QasretorL Gy &6t CumsTmaubammi LILETURSSE 65 DTS (SHSDMESHEULD.

9. Qurgussaflenr.Cu afifiiyswrima SHUGSSIS60:-

anQerred, Garanssridl, Qsidgsrs, GealdliuL ks
Cursrmaupnlsir 2 sallure QuUITGLSSHEREG @6 wrsur® GH5s
s fiiysmoriiene LR SSs0MD.

10. 5L gHsi epold sl QUUOSHIGN:-

S\rLo60omd, EAPTESET LOPPID st m8:86fkd R68lS SHLLNE QsmeoT®
SUCHEUGSTT eLpsuLD 660] LM SHemeus; S HUILHISSeomd.
L &A&0smol wrsur® (Pesticide pollution)

Srguiflemars Qaronih CaPuur@l ser y&dsbamauadlesm
sreriiu®n. Ganmp uEAS Aamwdlser aarm GALACLLran jemea
2 ulifQsmesNaCsr (Biocide). Gaudufwsh emoluferuig LLEFHS Glamsusdlasmer
@rser( sumswrsn 1flesomd. 1. seflul yidsAarseiisst (Inorganic
pesticides), 2. aflwl Ly &flQamwsiiser (Organic pesticides).

saflul y&AS Qeradsald gibsafls wehaiser, SsUgEyflsr
s LQUEUrELad, Jaufleflun, ouremu@ss, SIHSETS
SumsvemuBast CursTpena kG, sflul BWEAS Caralsafla
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smanipCITETTLGT &6, STa WHYID eNekiE HEseer GumsiTmEma DL FHiG b,
snCurg  saflul  LEHsE Osradlsds fiss Goparsta
LSS SILRReTmET. eueTiThS LHMID aTHLD HTRSs 6 Gewbsnes sl
u &0 ameedlasr e gifls erails LtsLBSSILGSTDeT.

Qewpmasd asflvn LREHsLGsTadlsar (Synthetic organic
insecticides): -

Qusibursorssr U, FSSQamelssi SIPGHSITL ASTH UM SSHEHSH ST
SLTENGLD H|EMELILITELIGTT:

1. gyiaCamtgCanmfisir (organochlorine) gicveg siflourdlanassir.
2. gyisGamr umsvGu_ (Organo phosphates) sfluuneu@Gur Giser.
3. smiuGLoL(h&sit (Carbamates).

. sfluurdlmassr (Organochlorine):-

SyiaGem@Gammflerssir @CommilGsrHmbd Qeainutin’ L smemip Gorasmiuisar
sTeTmId gienpsstu@Ssimer. Genmeurar gafurgla Sersow, Coudufiueb
fleness ssimenis, (s pblameoudlsh Big S5\ 5560 Cumsiry smyswmaissmrsh 1isTS6T,
UMEneLS6T Lommih LTsum_te Seflstt o_anred shidlslisafls Gsme o geh Lo
@&a L0 QurgL s mevl Crmmer whmd QErdsmers e G
ustorL s amerly GuplriusTsd @TICLEE &S Wwem_ssSlmer LTEédsdTme.
SO &6, SLHUDEEISHT, LLESISET HnIb spEsar Gursrn unmeauseflsd
L GG ErTemL o Nemenrsh sufil@umsseflsir (Dichlorodiphenyl derivative)
Gromeomsmr eflsmeraumed GemiIGLmSe 2 i ger Cumd IjeTey HTLALSMSS
SriL. Quens Aame giu@Hng. Eearms Quosstiu hissmer 2 L
Lo sever @GS sdrar. Qudsiiu eAHSMH sHuGD sfiflsoss afiures
urslefuméast serGmall eustianmoamen yfiddsrpar. s @CarmCrT
oL flemenrsh soL_@Gem Gy & Cgenfisar (Dicholor diphenyt dichloroethane —
DDD) “ammiGomsir Gumsity Qewsdm®)” smyswmoms aL65 30 gyan@aafisy
weflg &l & 6T svo7 wfl &5 6 & sl Fors & L g6 Gt
ssirHlig e Rran sy, sifls Lrfsmssafla eypstray Wifleyseir 2_siemeor.
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1. oL G CemrCrmsnL SoLNemenTev FFSC6TS6IT.

2. ena & Comrsmi_uTedr oHmId SiHeiT Fut_ HUIGLTHL ST
3. enandem@CemGrrengsCamrbiam & Gerveir

1. soL (& CemrCryremt_ o1 TemenTsh GG S6T.

(a) DDT:- L @CamCym soL_suilenewsd ipemys@CarmCym rECgetr.

B

Cl — C——CI

4

DDT:- Bsah s6Hamins LEH&AsTwN @ Eh. @amrlmu
g&seunsS (Stomach poison) Qawshuiid DDT Siflsb senmuns, gy e sifloé
sariLTsTSaflgr snenelaflmih 9SS SPTILG Snigll SHETENLWEDL WIS (T
(Pevm FHMIETHLP600 ol i1 DD TWIeor s Leo SL(HL TR 6L Sibichl BUHESLD.
@i umeE, Camun Ssirev wHYID SLsmeott LTiFHEMMTS STHGW L ESeemanT
fisaan, Qarassmer ofissau uwsTuRENg). Herefflss DDT ullsr
stusey suriby (Permissible limit) 0.001 u /60l gy &10.

DDTwiréd yhu@id B&&5 allswemaymer:-

1 w,&Asaflsir mribL) Losdor_suth LITESSILBLESTS @IMEG ST (PLSSILL G
u&fast @migesiGilsTmer.

2, ueflgisafls DDT ullsir g6y st srevin (half life) 0.5 paeb 0.7
2y ssorBiast @i DDT 2.1 65l Camea L aflsnerajsemer sUBSSIUG!
Lol Gublsir sminiumed eufiursain Geaafiiu@Hnsi.

3. ypmiCorusAursad GewiuGEng. el wpmih &esorGlL eSlufisr
&6060760l6b LMMIGHETeL sTHLRS SRS sTetTm) 2 midh Qe Geirengy.
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4. widu Eroy uam edHdr aroafun ATPase s Qawsoumt_sn-§
50SADG.

5. gfe gumelle uwsTURSEID Curgl QTS GeusTensT S\sm1s aarflsir
sstmsefisens QuEEEGHng!. efGumgCamisr oiars) Gondng!.

6.  weflgeaflsd DDT pehesLe (DDT Poisoning) sTuLLmsd Semevdamms,
gensosustl, LFUTDL, G 6, aurfdl, Camreay, LLLL O, Coupmyssriay
(Paresthesia) sm&Qurggi@iunisTatn (ataxia) GureTmensy eHLGLD.

7. fles Lwsum werme udufsremn (Anorexia), steni. @iy, @ISS
Comenss, 2_1_60 BHSSLD, Lisvefsnd, 2 Lsb L uL (L), QeusTaner Siamiés 6T
IPefSs60 Cumsrmens syMLIELD.

b. B5grésdlgGsrmi (Methoxychior):-

H
=
H30’0“< ) cI:— _Q_/— O —CH,
Ct — c—Cl
|

@a18ssnéad DDT srstmmib opmpssiiuGeing. Bssir Gahuiiue Gt
111 weorsGCarnGrm —2,2-9sh Basnéad Sewsrd FsCsear oy Gh. @8I
DDTmwiiCursy QerigiysHasssiin ConiguBome. Lrelsr epsld
@eueliCumingin Geome. srerta DDT sow afi WBgréadlE G ofaih
LwsTUGSSILEAD S Berefiflsd @ srLeTe) sunihL) 0.003 P &b,

B5sréHem @CammiaumLw Bés efanerayssir:-

1. DBsgrsedieGami aumi sufl Lusirum g6 ereSlaerisir Ld,, 5000 -6000

Bl | &8 g @h. walgiseafisn LoiT 00T & 60 & qmu@gg)éﬁ Fnlg W)
BmpEsULE amiaif) (Oraldose) syemey 6400 &) / H.A st
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Camsdlstr suLflirs p&& aflmaransy FHLGSIILD SNBSS LLF jere] 2400
L0 / £ stemrmyd sevorL ot HeTarg.

2. wSHEu BILbY Wt LTHESILEOSM, LigliLigrs LsaiamoemL g
Lommud G oS eflemenaissit JFSULs Gasfiium i 6 HUBISlsrmer.
fis sife gemafiss 36—48 wemflGmyrseafisy LoyewTd sHUL somD.

2) swa&CammenLufsor (Cyclodienes):-
(a) @CemmiGLstr (Chlordane):-

@8l 2 L ulLej s geag 2 L Qasrar o ar WFdlsmers
Qaramdimsg. @8 e priy rFaTEin (Neurotoxicant), unmGrmusSiLTsa Kb
GewsoubhiSng. merefifled symueney sumby 0.01 1 &Y/66).

b. srserGLraSumstr (Endosulfan):-

g1 Qmsv, Gameid, i Srafiubissr, Couflsnsv, &mll, urigsT WHMILD
smiusf uuliiseflsr LFfsmers Qardoel LwsTURS PG sumiafil
LavsiTLTL 1960 sT01sarfltr LD, 18-160 0.8/ 6.8, meirenfiflsh sriueme suriby —0.01
p &6 @umhder allenarans wafllsisErsEs SEWLTHHD, Fuflas
Buyssen, epsaaiLé Aruiu@as, HoasEGsHu urime, surhd), Cud),
&8 SL6mL 560, euedlLiLy, Klensallps s Cursiry Cls@S0S6T sFHLMHID.

3. QapsmurGGarrGrm sesGarrCansGeavsdr: -

SipGluwsteer. Qi@ Cambymustraristr, CLsimhigbs (Bencture). SysfGmr
(Granero).

(a) GapsavrgGsrnGyrGlusiaissr (Hexachlorobenzene — HCB):-

Cl1

Cl Cl

Cl Cl

Cl
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s Csngimws sramar Crreow (bunt) SLEOLESsM
sfmsiungieridisrsan LEsmes Qaroiursl LusTLRSSILEADS.
asdisafisy @ssr LD, 3500 0.8 /| £.8. HCB weaflgiseflsy Gumicosmufiur
(Porphyria) ssiregutd Crremiut ;UG SSIHMS. CHTeled GSTULEMhISST wHmih
BUbysaT FOLESH, 2 auiEds GonHH, CoTe Crmis GsTHnsE
S UGBS, psvigGurCLrGrrdlsiy sTeTad sTaIDL B CHmi gy humey
oL FASOsTOMLTD FTHUGSTmT. GO FIIDL LOGHITL 6D, SiaSTs,
Amfrsd, wermfred wHnn Bmrulred Cureary o miysst HCB wre
urssILpEsirmenr. pemetifleh @)ser HemroHSsIuTL Hiswe] 0.01 U &6,

(b) sSlstrGLstr (Lindane):-

Cl

Cl L8}

|

Cl

dp  Quui:  QuereSsr  QaméaurgCarreoy@  (BHC)
GanssnmeCarmCrmens & GomrAamdGeveir (HCH), sSisrmaen, s Ao
(CsH,Cl,) (Triple six) Gustrmeme.

(&Y. sSlstrGL s srear’ LB Clamaserom s CommCimem e &Gamr QamésGavsit
g Llussrardsir Qandemm@Cormenr® BHC ety Gri@sTlons

Saim & GO L GeisRns). GYiGLsm QaméseromCamrCrrGILsTaTE-5T
(HCB) @Qﬂlﬁléﬁl&ndmrah_mgj).

(HCH

 ostmenflsy eurgid s, BreunysTeRiliy Ffsedr GUTsTPRIDMDS
Qesrrf:um @g'l uweruG A ). Lufiisemer LTEIHTE Se LD, L) FEHEMITED FHUGD
(‘c’,r_r,rn.uaamslng; sbéma, s Coisd QeinighEhn Gbnmhs e
uymu@gg,ﬂu@@mg}. Bsralfled erpusTey aumtoy 0.01 p &/edl GV
ug{g](ﬁg.ngas@m HmeiT 21H 51D Qemeom_g1. Cuaib S Hrby LostirL_ 600
assua.?rrm, SHEnewTiin, eflEgiemi, 15 Flwien mufledr CamamipliLiL UMb 6T Guredrp
2-QUys e LTS Slsirma;).
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Il. &flo ursvCul. Y&FNEQamwsst (Organophosphate insecticides)

@eme £ somubsmigw LEAGQETOMIET @D, KON NS
@rem@® uTeuSUTHY SEISSmaTS Gle L BULEHQ&T 6016 6T
ureuSsUTlé opfion Cursry seafln Jyblobisaflsr afiGurEL SaT@Lh
(derivatives). siflo urdlmsy sAs0aTasismenail sfwurauGul
WENGQAGTRNSELEE SONIEERSIN frsHBHEGL SATML GmDaTSs
@aiugi @huwmie Hen LusTUESSILGSDS. Sl ureCuUL [DIgsT
AL mLCasremesr (acetylcholine) ererayib & 7L soug Cfludlesr
(neurotransmitter) gemwlimu @&HHULSTH S L OEHTmEFIL 6T
Gum_tpuil’ () Casmemevsit stéivig G 6T @smeunibg) IBELSTEO 2607 @nusoLsT
sl SHSSILESME. QUL mrSm@seuGrmumsGuL, SsLmGuom Shumsir,
SGuITGL. Cumsitm L siflo LTeuGLL Hs6iT Lpasumsl LIeLGSSIL0\ ST meT.
Supmiet Seo ECp efleuflSaLuL HieTsor.

a) uredlwursor (Malathion):-

S
CH.O ”
> P~S—-CH-Coo-C,H,
CH,0 |

CH,-Coo-CH,

@g1 smeurSuT, GuissTiCLTSwmsT wHnih wripssr s
Quwissflgud gmpssiu@ng. Bsab urgsmiurear y&dbamaelsaflo
@ayayd ety sellaafl @ssir LD, 100 0.4/ A @lgi af SCom L isefle
SMIGH, LRGeS STHEL LLESSET, QoTas:e6T, résT, fuhdlser GLmsTy
ysfsmars Qamomann Upel @earmismmar SmauCuer wHYID
o LpCusiramer gfiésaid uwaruGApg. GoueiHarmd oL
WrSGILICLITSS, & aigen CuTsTy 2 smTiey, e, SmusaHned, FHSHHL,
Gl L, fluissed, whisorsr urime, aibnssme iy, GaMELD
soLUBS0, BsWwEsIRil Gongh, Gmuilsrmn Gursrn ailamerayssr
T EeaTmeTT.
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b) soLwredlssrmstr (Diazinon):-

@a srlurdr WEASET, THIDUSHT WHDID S6TEHOILE 6T
Gumsitmsupenmd QamseiuuaTUREMG). Goatd GBs, SHLY, Lmsullsns,
2 [Hemers S CumsiTn LINlismSSmMS ST&HGL WEHomar gifissan
uwstru@mgl. Lwrdlssmre pFAeorred weflgrsEnse Laaiard, Seaaisd,
ep&aiiptiny, UTiensud @mmey, 2 LBWDET QG S6, afiuienel, Gl L6, kg,
anfpmissemas Mg, CuESSEEn Curern aflsneTeussr sTpLGSlsrmen.

. smiuCul Gser (Carbamates):-

sriuCul sumsmus Csits ue CaudluGurmlesT HApps
sma&olaTllursan, uGmsstasradlursan Qawdul LTI
Quepburgid Giemes LEHS Qarislsammesta uwsru@GiHsiubSlearper.
amiuGul. y&RsGsTuiss smiurié guflugdsr (NH,COOH) (Carbamic
acid) pflaré Gamuhssr oy @. sTTUCLL K&aTo wellsisEnsE 2 WipHi
RS0, Settefii sl H6V, HeTLTENE S(HSSID, IO WHDID LoTewTLD
CursiTpsnes sHURSSTMET. BISTULL. E&FsE Sersosuflsrmss Gsmwisranio
(incoordination), gme @dukisTen (ataxia), Kmosmigsn Cumer
eilsnareyget LG SeiTmenT.

dm susma s :-
1. uligImb@e WsH&EQarhadr: -

&R en S Hlewr CrMGuw o Gumedhuth (Chrysanthemum
cineraniaefolium) stsirgyab weufiss Gwiha SWMASSILEID Gaibmre Sk gD

sflerufloma aatusTd  SHYEEYH wrEUTE upBCHT S &6
@ULEASGsTedaeT (pédlusgsinub GlumeSsbsmev.,

2. oL snpl Gy Seommsn: -

'@smsu wEAbGaradsmmann, AopHs Qarnssamsab,
S6067 &0ISHTEVEN SHeT SHeyth Gewsu@Ssrmer.
S606r &0 & T &si: -

Comanupn smarsQewsmens, Cardgud CauHi@ur L ser

s,smsrrfnf.la»fr.msﬂa.ash TOrULBD. ureerslt  LLETURSSULELD
Senn&oarasdlser fsy &G elleufialiu Herersr.
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1. Sarméed smeréQandsdladr (Phenoxy herbicides):-

DS6HT @ EEHEMUEHL L SEnETSHemETE CesmeeLLsTLBESIMG!. 6T.GI.
Sotfsorr e Gl 19 guflevid, 2,4-D 2 g6 GuTETDEDEY.

2. wowy gyemeer afiQungL st (Triazine derivatives):-

@emear Carseflar afiCu sraurhisefld HmYaISTOH L6HT
SeTERETRNGTE LLsTURSSULGEssTeT. (61.5T.) SomSsir, S rdlsir,
yCrrudlsir GumeTmenay. Bsmeu wetmstrllsy FetorL sreh HamGSSHLUSTE
waflgisEn&ELs LTI s &Eh&@LD urdlmu souGSSISDS!.

3. sousmuflem_svssr (Bipyridyles):-

NmslUSHS (peireTe auussle @lbhg s e HSSLD
Qs Goma vusTLUGSSLLGESTHET. GEHelmsuimas STaTHIGmeT
Gl iEseT i dlsTmeor.

L ésemssQaraeiser: -

Cousremoruufi sememyd W susmflast Qurgplsamemuid L, Ehemasefler
ur0SEg  UTgeTés LWETURSSIUED  CaGiGur L &6
L EsmasQamaaiiaen srariL@LD. SHlilamemsdQLo 5@ fdieGormeng (i GLL,
Q_sim_mGCsmrCres1Csan. s CLireats L EhemasQesualiasT 9ifks Seraflsy
uwetruB SsLILb SleTmeDT.

Bp L&HEQemhssr:-
1. Qargliyuiifls Gardmelssr (Rodenticides):-

CampunbsLessCrr AL CLL whpid sunkSumflsr o SHweme
QenpliLuifsemers sl GULGSSEsTmer. Cameund OesnCrT SiALCLL. wHEu
ML Lot euenall UTEE8) @awih Qeusu@amss SOSSDE. sumiicsumilar
@158 2 mpey sHTGUTHMSS Qewiul B 918 QIE5s USS SHLRSE
urenTHems afsnaraflsSng.

2. QusrguL e0lé Qamssiiss:-

Quomsyidl”, Camgiud Gusin_m @&CemGrmiGan_, milygaGul CursTmamea
EEsmgeemanrs QarsoaliusTubdlermer.
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ENEQaTslaamid FHUGD aNmsTajEsr: -
1. apQ&GYe wraur@:-

DDT Gumsiry &CemmfiGarmmiL L snamip GrraemiLsT ST SIS (g0l
BwasgeiGstrmar. Sjma e WpHme w5 Gldbs wHGDTH
tphmn warLsANGs sifisurs sLtg Gsdarm @ $srmer.
TOSHGST LIS UESH LTsEnsGs Qealidsiuidib DDT wemipbifls
sorhs opnsei sobg aGSsrpeor. DDT, seriifisr, oL stsolfer
Gursrpsmey Aeusse Fla sais GeEomr wrsu®@sHal® Elermer.
urgarsuus safisr @nis peflur@ Sorsr uFHsEQsTodisEm0
suaifloston_sugEsb seuitSinfiHilstrment. LoeT glseTasifled 6L 1 & QST stioTig (HSHELD
L&FSGGeTLNISET gGrdleeamal U HEomLLiser SITD ey STHL 60
&S] UTadlermenr.

2. giuguilfsst gerg Nim 2 uNsafsr 5s ssHU@LL aflsneralaEs:-

wEN&QsTsET Wy 2 iflsalar B unsCesTnmb, HLSHms,
2 llfGouduwed whmid o L HAswWsShwe CursTmetmmed LmmUTHSmET
TGS g siTmenr. Lsv L, FHSQsmeedlseT LT 2_siTemih LMsHsLGET HIILD Nn
2 wirellbigsaflsr @amiGLhes Wwem_odmet LTEsHsTmer (AGLosiTL )
1971). 2,4,4-D wpmid 2,4,5-T Cumsry &mers 0G5 Te0s0l8 st Camfl s aiflsor
GemiOunsssmss @ mpédsttmer. Himb utHss Comfleer Gusre@smLlL
YL emLsemer GBsrmen. smL_sTedlg MsT QLstsr Qosorsured Lomsirasefleir eusmiéd]
diflssmss Gmpsdarmar. unGudiQurr s Gerd Wsrsemear
un e Ssorment. (LTsTTGL LoHmith Sieseor (1984), Lr&Ed Hmd eormufl (1971).
DOT uflsir gjemey 3.00 ppm efl_ @empeuns Gms@in oy gral el
st @ ep et (fry) dleo @mpger. gyarms DDT ufisir Serey 5.00 ppm &G
Guoed oy flss Curg 100 s5als 1607 (S 5 585610 B SIeN L6

. Guogyns WEH&GST0ST GosEe uNfasr (target organisms) gl
Srmu.@,e_'r@in urlisLGu @las e pvens (non target organism) 1iip 2 ufliflesir
Bgis shu@SgAsToaT. @es s Sjoers o uNifseafley pamento @yt
2ullfisErn  WsAuerar  ShiguNsafsr Bhum s et Hifl & EHLD
uFA&GsTaedsemeD QasmevsutinDiessirmesr.
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3) ysaafld goLFHDL (o) THILLEF #68) gHUBSE:-

shguifisar g SHovudobu U EHsQsThdlsmeart
vwearu@SHLCursy Shgulfisst gEss GHAONLL WLHESHSS
aiiysesSanu auerisgs Qsran@eibSarpear. o.sr. 194560 DDT
WasTysoTel uwsTuQSHUCUTE Qars 2 Husd s HIUTL BI&%E T
B\ ksa! sTeflegan 6-7 aymLhsafso DDT & samLSHmib Qeton_ Glamsis:asit
2 (eurdlaii L ar. sTearGeau Fram@e0LITFEWLITSIT sT6oTERAD Ll L& He0lsmimesd] 196160
e SaLu L gl Gangerm safld @g Qswnrppsrdai gmgeh
umyghumesr sTebTegid LS L &H&CsTed San@ifiyseuul B Jigenn 19635
QewmnpsrdailLg. @de g esfuiu. 566 Y Hwwmsr ailagin
sTetTearGlsussflsh Qamasas TOLGHIGSHS G senLSSnomarg) HHSs0SS
SMPMDSGSD SLSSULGG Srer. starGa suGlaur(s yeoGin yb
u&FHSCaTRmuL wsTuGsHs SriGguiflsmars s RUUGSgIS M0
STHLID SINDRISHEN S (5DME SEVITLD.

4) veflgrser g L &8&0amwdlsaflsdr grés: -

uFA&Qarailasr sahg 2 mrmea 2 L GaTaTagerepaow L&
W(hgIseT Weflgeaflsr 2| aisgar ey Ceriiys Sassafigin ( 3ppm
(pZ6d 90 ppm sueniy) &6060IT6v, eLpemen HSla, @EMICILILGS 2 MItLseT, FimbTein
Lo @Irssn Cursty e misaflpin Callsgmaussiu@Sng. @sieurmn
GafisgimeussiuGid U&dls0amosisst upnGrmurs o Glabhss e (ho.
Ciogyid epener Sl QusTmwmL S0, 2 Wi BT6s WSS, USSMTSID,
&eveliTsb sLpsmev Grmil (Liver cirrhosis) Guirsirm Crmilssemid symuLsomib (Lilssort
1980). wéseflsir Qs sdlaails srgrel 2_srer DDT (residual DDT) smiGumgy
Coustor(iLom it UDMIGCHTsnIL 2_6woT_T&&6euid (£IGarasir 1962).

LES0lsTs0 p&sailensd wefle s sfiFas, Sameuanmsd, Hmevsedl,
kg, ausdliy, smepsSukisramn, 2 L& BEHSsH0, umaiard, Iy
SMEFSHCHTETTNSH6T LoHMID USSeTEHLD CLTeiTmensy symLIBIEsTmeur.
u&HsQamisl ursuriemLé sl QUUESGS60:-

1 DDT Gursirm gysmen&gis Qlssimevsdlaememti LweTLRSSisusnsS Seiliise

Geustor(Hin.
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2.  Goitls@ssiulL de LEAsAsThdlsamen wC@uo (selective
pesticide) LwsruBSs Coustor(HiD.

3. Hm opredisy o GG yER&Gsmasiismen’ LLETLGSS CoustrELb.
4.  \Besor(®d Wetor(HIb LTRSS S S LTSl
5. @& eNés fiiysmmime wheafle Guud aflasmuiseafla. G
THUGES Geuesor (BLo.
6. L FA&EQameedlssr upiiu o TmiiFdlmiu 2o s @ alls &Gt
Geouiu rsur@ (Thermal poliution)

B &g, peilued weim_cmsafls Qeuliubh @@ WéHMus smreafliurss
QewsLHmg) Breumps sranthiss, aflsfi@aer ohmn EisvremusiiasT GLTsm
2 uliflasi o Gublsorall Biflstr sirpid Qeutiu Lr&um ig rTed LTSSEILHE ST ST
Qurgiurs Biaury alokhigsas Quiufimeouis @upmsirs gHUGLD
ETSTEMihg WrnurGser wHmi LEeisTeo wrmur@sst Cursrmanfles
BLDEMLOE BHEMIDSZIS Qe dstrmeor. steaflemuiD LoeeflG e emmsy sTHUESSILHLD
Gevduflene wryuT@sst SiHmaugeflsr uwsrur gamearyd 2 HusHs
Hmsmeuruid LTS siTmeor.

l. 5 (b\560 Gauufamsauflsir epeonsrrisst (Sources of Surplus heat):-

SNIFESP6Sicn Spsesimn auflafls Qo Gausfii @S ms).
1

Sjeurev Wlstramy Blsneowikiger wmmLs ImissH Hemswniser (Nuclear
power plants).

2. Gasnfinsremnssaifees.
2 UNFGaEE QewsdLr@asr (biochemical activities).
4. ETESDLS Siflayfi.

70 — 80% & Po0auliun gyersoller Bemswrisemme ojgmibler

gma.)mgjafmr.gmiz 2 GUTRTng. Saraller Hemawkisaflid 2 GuUTGD
IISSelILLSSe 70% siflsyQauliunrs: (waste heat) QausfGumHng- e
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ohps) Rooubksds Saradldr Hoaubsoaal. Agls Ss
o PEOOILSS 2 HUSEH Qeiidlsrper. @esunm 2 HusSH QewiuGio
s GEo0aliunTarg Guidrhsmars @aiiallésiuusru@®ssiuGin
Gafiiallgssufsor (cooling water) gimLSipg). Gssmsd Qo iosnL b Hrers)
WBesarud Fiiflemsvseflsh afi LuGEIng,.

sréamLET Calufmawrars Jmaud Qesry Comn Hifsmsullsr
Gau'iemasmwail 4° p6 8°C susny 9i8ls Cariuflensuenws GamairblsTeng.
aysmsolletr Bsmeowriigar whmed syemn s Hemmwbseflsh Bmhg) GeusfiGumio
Ewenrgi gymea Geueflufi U@ Gifmeulisir Qamtiufmausmweil 10° wpge 14°C
suem gHs Qailiuflmeulish o srarer. Gleusumy Hiflmusemer oL
Qeuiifyeor gy Bifleneofed LGN I &568 appriseaT LG SgIdlsrmeor.

Il. Sifmasafis QaafuiLiubid Gaiiufrréd gqhuGih allmeraser:-

Eifamasafe surpdsrm 2 uliflser Queburgin wrmGaiubims
(Poikilotherm) o ifisst eTsirusnsd s BHOCAUNUSEHT IHGW
urfésiu@darpar. s@snQauiussted gHu@n aiimamasst EGiy
QTSSO (HsTaTsr.

1. Puidrhsmasd Geafliefluugnsns B GeyssiuGGurs bl
2_sirar gireuy Lommith ety Ligmene niiflssr, Wsbr @ essseT CLTsTDamsy
Efsr Geautiuflemeulsr He=Qrern THUGD LIDPSMeSF &6
Couetoriguistengl. Sjsudmied e 2 s GaulugHsr SnéesSM6D
@nsHermer.

2. GaflialgsaéGl vwsTuBGsgIn Bl 2 6rer Aol s & mar
sennuenHenas Gerssiu@n CudlGurglest BH5@
p&aS ST o) 2 e EnéE wramsmg allsneralléSlsmen.

3. 2 wirQaiuflmouds efokigsaflsr Hassaflsy 2 srar Gamegly
2 (K@, Urshser Hoggn Curstmemel gHubdlsTmer. G
QsduLnsHsr 2@ @aundngid uTdssiuGéng. 2 uiflseaflsr
2 1_sfl6v 2_sitem Qrdlsaflsor Gawsmbmed 2k Gariublnesmy HievL i
sueny 2 wWikgGsTarC Qasrpran, Isaring Gnrd s eflsr
Qawsun(® DTS
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4. owiQaiubmauls aaridmg wrpné GawusurGiser Sglsfiugre
Sy Hdlegsit Camand e NEEmS). Guosyitd Lisaraserfleat HESID Gog(Lpin
sifl&esmmiaD HSeiLsTes sty &s0u (DeTerg). Lev s asir
35°C ausnmueter Qaniuflencuiler o ufifeumpdlsirmen. 35°C &g Gus
Qanwflene o witsTe e Wallamissr @nrgelbhdlsrmsT. Guogin
2 wiGauiufmeoulsd 2 ufifliud Qewadur@Gsst Ggemauilssmios
PsMingme Sisump 2 uiifemiseaflsr usld sl Sjeummler sumpmTsit
©&OOADS|.

5. Q@eauluflme o wicugted FRo samrpgierar oy &eadlegeflsr arab
Gondng. 5°C Qawiuflenouie Srrargy Qi Giflme gL
SILL @6 12.8 .8 g éaliger Comeu. 35°C Qeuliiflemeoudled
Filsel Qoo goLw L ;s 7.1 W.é g dedlmsr Come.
e 40°C Qeuliufemeoufisd il @ 6.6 A& oy &erdlagsir
Gurgnorergy. rarGey Geuliuflensy 2 wmCLTE Eifmevaaflsy o_srer
ySedlgsir Giipsars wrfl Korel’ @ QeuelCuydsrpar. Gis
Q&mlgar GuUlpsst feo Crriisefle Warseaflsr Q&aysrsafle
L le 5 smssor(h) Wetrsaflear S Eadlesr 2 6TCeTmenus HHES 6T meT.
@:e_r)mrrsiy Weiraseir fiflstT GLopUTTILG:@ euke) SMHeRM aieurdlse Causmgl
531_'\_m.ufn THUGHADG. Bs Bersarme (pigwrs STETLISTE) |06l
weasHar Qnésfsirmer. B aeld@bp Crmi (Gas buffle
disease) steiry) GEvysSILAHsima.

a_mﬁqungﬁ'smenuS\.sb Sl CrmbsSmls Qawarssn QuEaISTE

STELITISEHD 6leorhig sigmin Crmiissns@snss ST ElsoTmeDT.

. Qeudufome Bifsmesafs STHUGLD (g 16luish eSlensrayser ;-

o G?muuﬁrm.surg] Q{Lﬁ'éﬂ GDDaITs: BIGLUSTS senL Gmmbs) Hiflsr

mﬁsuymu.%'ﬁeﬁ\}r@gg@ Gererdpgl. @seme Eiourifo Bm&HE0

o L;'uzrrl_s})gg_f)]{n@m @sml_.(ﬁxu BeoL-GlLUmID aumuiLorhmi Pmiss0uGEng).

: o mr;!ulrr BBl aUTeh oy SserSlensefleir aemmiuin B6TEMLs GODE . 26
Eow Bifled o star o ufifeefshr ausTi Sl surinsHe oHe b Herlegetr

154



SY@&Hd gy Sablestt Gmmmum” soL sHLRSSISeTmer. Qeuiufifle) sFeBeid
siflul QurELsdr @@mboTed Jubmer g mswramuilisst Gewhdur @
Spunend Amssai sifln gublekissT (organic acids), mamipresr ssuseemLb
wihms SbCursfwr Gursry pEALAUTHBLSmer CsueflliBlAsrmenT. @1gsa
STTERTLONS sTHSaTEas QL&adlegsir @mmumipsd @m&Ein 2 uiflesr Guflgit
urUiLsmL_&lear meor.

&M whmd sefiwd Qur@l sl saorHpsr Gofits o e
Qeuliififls ifleid. gy eormev sumysssefletr senrmsir Qeulibiflsh Gsmme. @) eor
afemsrouns Qauluffle 9Hs 2 IUSSEDD GMDMEITET QINL S EHLD
smésiTmen. starGsu Fflsir CauBuiush seiremn wpgsugions wmilaiiheugmed,
wpyafss 2 ulflaar wigkgeNGEsrmer Jbwg 2 s55 Gy Hoajn Cam
UMl us &S @I b QuiLiisSieflGllsrmer.

Gesaurg Hev 2 ufls6r wyhgelGaugran o 2 wWiflssr Coum
PLusEsE @b Quuitgaf@augryn g B foould gids
Qauuflmamws srhGh 2 ulflsdr WO HHe0 Curiiguflsrmd
e SQsTLhigSHarper. aarGan gymig 2 ulifutusrowd (biodiversity)
wenpdmg. 2 Wiflemsaflsr (species) sramsmflémes Gampbgl GaulLgmss
siiLo fev 2_1flAermiseflsr geafle uliflseflsr rersmiidma W (B SheClysor
Pef&Harmg). Glesr aflmeteurs’ QUIHMMTSTT (PSHWSTIMID 266w
@ehise wenigehdlsTmer. @eeurm s, tamfiharamasafln
B mis QeuafiGumih Gauiugrme Biflenausaflsr 2 ufifiush emioin pegsugid
LrpieSiQR&lsar mE).
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payLwrSs) (Urbanization)

Ayreliyprisailsd amugh wEsT Cumd Cuab FsTuupRsafls
Gle Cmieuged FaTLmEST auerSermen. @g CumaTm suaTiEd T
prosefie gyHan srariu@dng). 20050 gy emgsn Geuafiurar médu
BrRsafler ‘2_me EarLiorsesisr ardismeln’ umain jfissmnaullsy *1900s
13 sgeiguons (220 hahuer) @wHS BT wWEST GgTams 1950 o 29
ggeaiguwrsad (732 Hsvsfius) 20056 49 ssafswrsann (3.2 NseSwer)
2 Wit sveorml GO Ol @ererg). 203060 @33 60 s56I510ms; (4.9 NsvsSiusi)
2 WKLo eTsITPID BCH oyiiGens; sTéeNSaieTen .

& IT[J G0 51 &6 61T - =

Cousmen euminnjex6ir, ssvafl, o5 Geasrd b CLTd@aurSs aisd Cumsm
SNSRI RIS @SS STMOILD LSST Kerhmsf Gle Cuimdlsormeoni. Cognd
CQurgerngmy auminiyseners Caiguyh BEMULDSMS BrOHermeurt. Slymod
Uprisafld s liumL UMY ST S Henerr GHMeiorly 10566t
U &0 &S ST &5 s ear 2 WIFTSGINIG Sigamid. QamsTener Crmiser oHmid
senflssaiiuars s uGaiiu Hens Gumstrmemey & aurpdenaufles e
THUGSSwsitersw. Qe wrmre TeTHsfkh Lswrh, Game Hmih Gledaud
Curetpaubonl QuginshHeer STSHSS s oHein. Gognd
Gsusm-mm.mhl]usrﬂé,@th Qsmfisser, susmfisin Curermeney peThisafl
Beoppistorar. s s amfisi sybeg spmer Curs srgmmis
Beeser axflunsGos oiflus QeamasmAedr mr u de B SstTmer. @6
SMyswTOTSEGa Smnsdsh o_srer wé s %))

5ENS kg 6 _—
(b Asrmen. HIHMEG eusgi Guirdhus Lesomd L

@6}!{1)6?&1,&: §>ﬂ5¥r EaThisetisy HemL &g OGS0 suEd), SlenmuyigseT,
;_smsu&:fm&fﬂ mmgj;um‘ SOSSSHGULRsTSe (theme parks) Gumsirm
LT QSICLNE(E Sybethsgmi BSILOLILN G eSl6hr ST TS STTTT (51D
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Esmeu sToORTENNIEELD CosumsS SMD LG &se) SjafléELh LbSMEs:
syshissT, sogrilas wpp udeflssr oydlwear fls Wédlwwrer
smysThisemT@LD. Cogib parTissfli 2_eTer 9|88 10666 QST ST ETTLITE,
Smuiisaflid @ears UBGaID) Feps FUPSMURISSHOT HEHTTHIE ST ewTamLD.
GPLILTES GamilieTamns b R Swsmud Agmiibetamauasst Hampbs
sepswrs wImL ST @3 HHefsssermriuuGHng.
@&sTesl Lo yHu usmflls Hnuarhiss 2 Gurss &rdunissr
B@iugrd FErsHo uHu Cume ambiysst o @ardsrpear. Gugid
Qsmificvioiwinm gedlew ST ERTLON & efleusmul LI 60T 6T) 6TUT & 61T
ik Smowior Sl L e um'&mﬂg,@g;w@mrmﬂ&sir CousmevuSlps SetTmeuri.
@arisEnn FeT5HNGS Gyeuuidsrnarnt. Bla sHCuTg GibHuraied
Cauarons penL Quim aimSsTmS!.

ESTULLTSNID &HIE S

sHCurgl peTowwLTSln ghul et Hésheer gyTaThiss S
saaTHENE sumeilLrd 2iGSs HropTamg st BsICLGD Wy &flmenure
BETLOLLOTEE) 2 (6T DiFle aumilisT 2_arersr. s Bl G fiyéSlemer
@eirsgid gpfwniu Gaulisosns. grerey SBlbS HrHsalns 9iHer Gigm_iurs
BLoUg SenaseT ergih ST aflsisnsv. st LGt Flene LoTHmrigT, Eestliis
B OULTE, sr@ssr SfitsICUTSs, Beirefi wrELTE WHMID a6 ClgTemeal
Qu@ssih CurdTpems kgD tirédmarsamgd. Cuaid Gyulisd
S GO, SETHTTSHGDEY, GLevusameT S inisugn sbu@id irsleneraer
wims Gemipsrens wraLTHSHT CLTETDMAILLD HETLOILLITSOTED FHUGD
Gréfmarsam@n. @ulféAmarsarnd gHuGD oSlmarasdr S6y
GO Deiremet.

1. BSILLTSRID GHUGD SHNFER0 eflsereagsr:-

pariyphisailld Quiugsasdr (Heat islands) 2 pangssd 9@
QTG0 S FSHmanur@. OamiDaTane BEaImGEL HETILNbEEHLD
2 mamGnturg gfe Galiufiome foaw Eailuptiseflen Cariugge e
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o meurdlarper. Qurgiams Syrulyphiseafled Wiflemw gemLwyh gl
QaulLiomewrg SToupEISeT wHMID  weor o Hlweipdisysrer  Feny
o ST S@GHsTmenr. JLeTTsd HSThSafle SIaUTTISEmL mm%r@mﬁfla@t?
Gme 6TaTLETE (SyfluGailiug st GumLbLg SHeniu mosiflsi &l'.@mffsmﬁ:m@t?
sreTaERD 2 MesdlsGansrdsrmer. sTamGo Karisstls) Geuiuonsr U
Crrmsaflgnn sl ‘geflunsdls @afiiafisgssn’ (Evaporative cooling)
Gnmeuns BeolGlumiaigmey Lufisir Gomurii s Qautiun siflsifléding. Coan
TG, GgmiiheTamaugsT, @Geflem . Gib gsmwliussT whmd eiGsefh
2 GanEh Gatiun Cursrpamanh Qalusoms ofsflsSarmer. Eger
aflewereins Bt Qauliuflme snnriup HeoiugSaow afi 2 pge 10°F (1-
6°C) sumy gflefiéAing. waimsnflr rrdsememio, SMUSTEL 9ydHemenigdr
Siemey Bt @ed Gumsirm eflsmereys enin syiuUiElstT e,

2. wésar Ggrensi Quasasn (Over population):-

Cousions auemisg) eugpid wEseT QemamsCu SMHMIE 60 LT &Seme sHeir
THUL PSHWS ST swRomELD. BICs Coumg e 0é 6T Qamanett QunHsamms
205010 gyemmesh 2 e WEHSHT GATme 10 SevsSliwensrs @z Gal@1d.
BHCLTOSIL WSS QsTme syTafiurs @erid LEHmETS QaTsTT TSI
fesr @erGuSesemein o_sroray, @erliQumés aflfsih (fertility rate)
@sa.ug.)fg,gmgmh Sl WEEST Qgrens sTdfsTsHd oflefiusnsear
sumbOLsGer oyflain. 20250 SR80 2608 Lo&essiT Qpmenasidier 84% T (HD
BIOSTIS exmpaumtesr srsingy esammése i’ @eromes, Lio BT &S
Qsremsiwnsg) maiflsr QemsitEmeners SLEgIN L g,

3. 2 awrey wHmId K weSlaemsaar Cgme &g gen:-

' : S eflmeréeasars, LOSTIT T SO B ST HS

iﬁuosvgt?m Lﬂj_smm%srmu@m. 2L0& WESH QaTmsullen 50% B&T HE
TS WBlusiar 50% Smotipindest meiii podear oo Cot sl

250016 2 MUSE Qleniny (Ssusoﬁmu;ﬁrmg;. S ’

4. &gl B whyid wegr LT EFEmL_G60: -



Gemisimy UrsEmaT] LUETLESES Slb HHNIEESHN LTELLIGDES SMDSEISH
QameTdlsirmen. gyemTed susTHLBETES6TE G)SESMAOBEA LT Gl hemTSmy
THWTS FTSHUILLTSmE. ESSTTMIheGT SHnEEGps Lirédmerssr
auemHLd HT(Hiseflsy ySlsin.

us BrOsefd STHn THomGn LramLbgIeTL ST GETIGEbLD
WwreRThIGEED gHuGRTEr. QUEEDLUTYND L 5L asTGLT G soer
LuSTURSSID QamfibaTsmassT, CLTSGMTSE! amSahSsT, T 2 HusS
CumssTmeuDHMTEL [EMLILMEISafl6T STHN) LoTFmiSms!.

5. fif uTFmLG6:-

aifley B agHefliy whmib &ﬂawg,rmé; Gmmeyser B wrsemL GeSleir
P& sryenfllast @S0, FHIULDRIGHT g Qamfpsramasafladlmng
QauefICumid ssHeMNssiuLTs Fmrs Qar @ GLwre FiklmessT
vwsTu@SsUUHsTmar. uerGh FrEsafle uw pHadr  Hnns
sfafissrdaumisanrs wrfellLer. Berhsafleo) g;mmg,él@m@m
QsmfpsrmaslelGhg GueliCupn Hras sfiasarrs Wer 6UEITLD
UTEslLOHNE. sy, Gsmflsh gflsions s Gumib @ st 2|(mFsd
QUTHEHITRIGST DEDLHEHHHTE0 QYN SERTTSSTET LSS SHISHT QIPSNES
Qemfime Gupsdsrpsmt. u sl ssdafbaiursg siflosmers
SLOO Qar Qastd QuEbuTRrer SLOGOT beThseaflor owdemesr
SL DS DML HL60 Frmed gy uSSTaT CrmisT FHLbISsTmeT.

6. Curs@arsg (Traffic):-

Cuml L eursarmsaflar aammlsms fefiiy ue perhseafls
Qusts Wrédlmeanurs 2 srargl. Guaibd CuTSGMUTSE @LIOUTHSemTs
panisafie) oinnsLh wHmib seall HinueThisEnéE Gehmid Grrmisafle
CuTSGaTSg) sl sTogns BoLCundng:. sartiseaflsr aemédmu
ahurss S Lio_rs6s Curs@anssl @LiiurGaeflar (pédu SHITITSTOTLOM(SHLD.

7. panrentiic Ggemeu:-

60\ LI SaeT Sevorentit CHEMEU (T, HTEHES 27 6O L_ITS61T 6T60TM) 2 605
s&rH Hmsuend (WHO) ufibgienr S8isirers). Ber LOWNDT &6Sl68T ST 6O0TLOM &
galpums@ Comeauliu@in getoswnfler TS G, HaLsGwn Bifler
SieTeuS @D @ G 2 siter Cam® Sibleflsgis QareameL abng. GLogin
ESNhGeaflsy 2 srar Wesaflstr efipul £ LweTur® Smoliym 1wésensreail

i,
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8. HLsafsysemned HuGD 1NyE&emen e~

paiiLn Geiliysald Camn sflal Gur@Lssr we Giisng,
Qanifihemamnssr, WHSSIRIDEMETSHET  1OHDID & s0 69 1) 21 607 1B &5 61T
Cursrmaupesmia QeuefiCiumid siflaissflid Lo BESIGLTEL SEHD Soniw
Qainyd emeuren Lopmth LrSlefursaer Gursitm SLl&EHD STeeriLGLD.
sreflegid @UGUTELSem Compwrss Snks Gausflsaflignd shabomsemgnn
Qamssaigin Qs Liu@darpar. @&sfaser wamybmLar Caibs)
Erfenaamer gemLsugred Hadsle Bmn Cuburiy Bma (surface water)
urdésiu@Harper. o suukisafla Hsaflosamer RosHo Gasm iy
usiTeTTigsmeT HITULAsiTmet. @& srysmrorsaun sifleissr BepLsr sdlbg)
gty Bewr oL Slssrmer. susTd Hr@Hses Qupburend Seorpm HGy
Sl frmsl LwsTUGSSILRSTH 8 & saflar peefin QUL STHSSHMS
THUGSEHADE. saflinul 2 BaurTsGn SPalCuTmLsaflar 2 Huss)
sugurarsHAncanmuy yHsNssnmHYs. Caswrs amibg B0
BSTTaSAT 2 (FOMEGD GLMUSMET JSTHIL_ D YSHIISE Sig CTLOTSH 2_6T6TSH.
sesman Coaflds Jepnbd Yamuser g ruHYTSEmpLL b
BSoubpréGmpuL gib Cawsu@agran, GLouGssMNGEGLD ety S6T
Gumsirm s@allseflsr upmTSGmDWID Glamusmer sfurs Cesfss
@pl;tmg‘g]sb'smw. Guoguud Geafdaiu L @lsmussr sTfl&SIUQST 2 (HETEL
Ums WIgih ANUSSTTR SaTsD FHUGsHULL Lo TEd smerssm
sTOLIRETmeer.

9. gedl:-

. ,r_r,mmi:w,srﬂsi) aursromt e, Qsmfpsrmnss  GukiEsn,
Gurre.s@m.ryggj UTSEILSET whgn s Qurard Qsmnfipermessr
Gurrs:frms.nmwnm STDU(ID spedlseTmed Gréasin SEL_LIHIS60, S5 Caermento, LosoT
SIS (stress) Gaumeullsr Himsir@mmes, ueue iy Gursirpenst e
@r:ﬁhurrfu THUGS T, @GMliurs QunsTRIsah QITIQLD oSS gsOlLmsd
STOLGUS LosaT Y(1955SHCBW ouTLERlsITmeDTT.

10. pofyY SsTSTYD:-

‘I_F,é.BWL'le‘l_l)lﬁlﬂiﬂﬂﬁ) Gpilmiusellsr erayn Qailann gflsin srerugTe
SIS dirsflmsra@ny yfob. Lo parmisefo sl oymiseflgib
&L D&Y GTThsaflgl oL@ Aetryeor. @y wrsmLis Bi
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HeusSinsipufleh SeiorL gimmd s uyuRlsmpert. SlliLsnm, siflaybi&0Sm 1p g6
(septic tank) Gumarpenen &flwrss sULLULTLL shurss
wymoifld e mosyrd sifkrenr @L_SHled i1 Ly mogyih @kHHSTE Sifler Hrmergit
souLon s Hleug sl Biflsd s gediHi.
1. Dewgswdi:-

BT WSS S LILGTUM g (XS B Ste BeorCuw miolshysrarsomt. Hlrossiy
B iflewons 2_fkesetiLbsugime Heogsts Bflsir Gusbuo’ L (water table) &G6uy
@nriE s whyid e @nésib (land subsidence) Gursirpensy HUBEsTDET.
Guogyin &L Geoml LuGHaafle sLsfTTers) Sramassafis (Aquifer) piemipaigTe
B sieBir 2 LS gemeniouw L iugns wrhlalihEng.
12. Gleueirem: -

parhsafit sl LLissr BapbHoiugrn for 2 draflpden Wwlo
ugtnilsir seTous GeonigeIGHmg). sarta wanpki o sraflpSsiuGHaIgID
GonEseNGin. ysomn watirarg eremsr uriusefs eham e
paitiynkisafa BTG fs Cussdlsd . Jyeammsd wmphiflsr
SOUTMS S LLESMTR SHSSILEMISTR BEHTHEET ST L Sls6i
Qeusits S s eLpLpGLD.
13. gy Goréfhuid:-

snmFEYpe Qgriiurar Crmisedr parhseafldar ssTsTILMHMD
GpmelGHeafsn ofe srapniL@Hsrmer. GugsbuTerer Cemiser Fi,
2 smTey, L06toT LopmID STHIkL 2 siem Crmw GBI FHURESTHET. L& 6T
Qrflesd gifaerer uGHaails & allusgiseer KB sHUGSHTDET.

o 19 ws Sieurssid (Bioremediation)

(psiTgyieny: -

2 uliflsemen, @Miliune msorgmuiifismer uwETUGSE SDHMIFESH0
ursUTGsmer oufissuih sl QuIGLsmer ssdefsg LIENgmes
s0ssab 2w Fiarssh sariu@n. spmEGydso @bl
ITSEUGSSH BT JSHOED LIFMLES LGS BB Fméeaib e Hid
unsRySmS SHGHL 2 uiflug Sianssh ks LIHnISGSMMD ) L1Ts
ST 551 6 (s S
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o ilfGSiarsssHbel uusaru@n G ayuiliseflar oy nms
sreosmevenitt (range) eSS SpmilEdls HILLmis6T GlawedL bl me. Loms:
o Hner s Qeram, unally wrsuBSHeeflar g Gawsbu &
& lglll, 2 WiFQeulBlenso CLmsirm ¢5, iflemey STHNSSTLEUSMETS SHTaSS Sn.lgil
Qupms  misTayuilismers & 6taT L_ (1611 8 ) &1 60T pwn &6
Cup@arsTariul Rererer. gumigdwrarniger mafsor 2 ullflw (psmpuiled
s sl apulismer 2 Gourss wrfiue Qsmflomr usdmear
uwsTURSS eu(mElstTmenr.

sTQSasST LTS Qunms Gearapuiliflsarred flss @usrs
mLwrsdar  (Dioxins) Gumsrpy @CerrfCarhpd Qesuinulu’e
smamiy Crrsmiussemsté (Chlorinated hydrocarbons) flemsés wrfiusy
G@PWI® (genetic code) wmmHmth Qarinu'nu’ 1 pisvoTamyufiT SEm6T 2_(I56LITSEEUMLD.
BEEFGLAUTHLSmars HamssHan Quréasmen 2 (HaTdH@Gn LorUsmissmerT
mieior it esaflsd) memplugms o ulifing Sianssn epad HagssiuEi
& QUGB seflsr eTeoemen efiflsusni gl sTOSSEISST_ LTS suiLmsners
Carihg @i gyrmiiEds Gy 50% QLmsyuisr smrseligd 2 uiliaimpsen g
t&GLTGLTameL (Pseudomonas) @lersmals 19NSQEHSgieTeTen. @)l
dmgaiorin Grrlsenéerer (Catabolic enzmes) wruamissmens Cataime
Brop soriurdrseafignd (Non aqueous solvents) 2 uliflug Siaurésid
EeoL. @Qupll LsiTLH S S60nD.
2 Ifws SiaundssHsr nmsssr:-
1. SLssflamdr uppd GlousadGhg 2.ufflu amy swurflédeo:-

2 Wfifeusloynm Hensouflsd, siflewiQur L sefle euarmih pistramuiiisar
e Fuwhisl LUSTETSem I UTLSSmT 2 Huss Qi srper.
2 lflwafiéAmsamd sfn Hssifiaseno GUemusEhHd 2 ufiflusumy
(biogas) (smiusiren sy &men( LHmID 5EH6) amrsah wl sd (humus)
Guimsirp GuiTseanTan 2 60T By Seadlaniy seurstd (dry anaerolbic composting
— Dranco) o wrppiu@Aps. 2 WAuamysirerg (biogas)
GQuseGammbgstadr (methanogens) seriL@in 5656 2 Husd Qarinyd
urSteiflurdserrd o HuSH QeiiuiuGEns,. Puympuils s Homeo
&5HNIANN, R Guifiu Qamiguiiss @ sifleyseflsh eLpsiTm) eITHRISET SuEDT
pSadigafiar Amsa oL QUDSDS). Amsssi L QUL s Grene
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CUNTTRISET EUEHT &adlegsir eypsuld USGULLASSILGADS! Bibpmmuiisd
2 HuSHRSAWOLEOLD EEstT ilstramy 2 HuSHé el uwsTuGSing.
2. safly & CEUQUIGL ST JSHHISN: -

siflol Qur@L smer YsHnIMSDeTs HHUASSILLL HMLOLILSET
geaflé & L QUQuUT L sameTi, I|5ODNIUSHESHDUL
wrHiusmdsiu Gererer. sfleyfie @\mba eom Cn Gl SisHmiL’ L me,
ssHefNssiu L BoriQuou Eraflaels e L aemd ghu@ S0
sO&sILED. i 2 Wflalmarssngdsr (bioreactor) anflwrs sifley B
QsoadGLTs; opiugsTeT 56maCoome Cumss Né LTéiafid a6 somL esmbésL
(Denitrification) Qewflsrpear. Yoo 2 ulflaflenarésas o
1556n 5 Gaume Crrsblis T susTisughems Gloggsmme Ga1ié LB EIng). et
Qe (gL tg (trickling filter) ommud Slmeir Gar Sl L SMTLIST SIS SUip Si_lg
ewpevid e &L puiingG LwsTUT. Q&sms S QsuelCunpiuGSng:. Edhwsrar
sfleysafled 2 srer emplCrismL urseflursssr (Sl amEL eyl Ts
wron@ng. Ying opLorl pussmn ELTYaTTs urHpiul @
susrﬂmsrfomsué;@sb afi_iuBHSmgE
3. Qsmfipsreoans sfnfld @ohs BbEeSS6TmLLTET
CauSiCunrml s enpmiu@GS5e0: -

Qsmnsrmadsflasafln o drer manyCrremiusTesr wHNID
GCarmfAGarpmid Qeiuiul L Smyiursrsst CursTmanmD wryauflé
ssHefiiy yopsan Amsss Guers. gpemme DDT, Gamiir&Gammt,
GCemmiCLeir Gumsiry LEFASGaTOMfsmas surfls@n Garfibsrames
siflasafi o srer @CarmfiGarhph Geilwiule mamie Grme it LI &6 e
¢8,CLTCuramTey Gumsitn LTStefursseme Samgse Guiaib. @Lipemnuiis
5100655 o Crmremeaunig str Lopmih iSemredls &» B0 QurpLseafieo BlmHe)
mOCUT&aSIQyesistr (Epoxyresin) swiflé@ib Qemiibemsmesst QousfiGummib
sl Eor e uiflafmaésnsdo BLEO Hiermapuliise epo
AovsssiuGdng. @ks Gitraguiisst sillsegead omamgflsr wHID
SmerALnsd (glycidol) Gumeiry CaudlGur@lsaflsar JLisdHlamws
Bhsé e gudnmar) Quidigliugrs Gaupampwud Ap &CermACar bt
Qe L sfuiQurm semeny Kissrsuiifieds Amssel Sfiéderper.
streomi m&sBaHaen Qainuin L urgismiurer £ anmises,pee el iuGEpg:
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4. 2 uiiflw sumy asHafliy mwiyasst:- (Biological gas treatment
systems) 2. u0flu augayast (biofilters), 2 ullflwuLsod (biofilm),
o ufiflw ursfsHast (bioscrubbers), 2 uliflw Qerc @ angslysdr
(biotrickling filters):-

wryanfl B ssdsfliy gmuliyseT STHD WrSUOSHSMME SHED
Qain s7gieuns rHekusmiodsiu Histerer. 2 ulifwor st s faaflan 2 ufifius
Qa6 aungslipsaflgin @ S Ourinfsr g Lo psrgapuliid sepsmiger
(microblial community) uw 9R&@GSMTS sueTiGaLILGSETDaT. Blsna
o uiflw uLemser (bio film) asry gEYssULOSsaTmer. B &5Heiy
Beveowrusafledlmig Qaueflaugmn aumydsssmar 2 ufifiwul L ks aufliures
GlFgdgnd Curg aumusseafli o _srer siflo wrsLOSSser gtoramulfaemre
Spfiseiupdarpes. o wlifu engs s sTHMo 2 dter Siflo wTsSmeT
Ssppivwsru@Asrpear. 2 fliflwaysl Gsdls (biofilteration) g
FLoGur@er  Arodw  urduflsr  (column)  anfune  MWE ST
S HSsiTmeT. @lsetreios susmpin 2_ullifhuliu soiore gy aumugsafls 2_6rem
95% sifln wrasmen 2 WMflusSmsaimiwg Qaiidsmer.

2 liflwellmersanaTad srhBld 2 6Ter UMTmigsman (s
EsstuwsruGSearmer. srpmMso gy efflamaulish sapHmeSary sifns
G Lo & sm o £&s 2 uflflwed)sw 6o & susir & efled L, (€5 60 &5 6T
LwaTL®SSULG ST Qewbsms mivt, Qrlsir wiyh Nermrsivigs s fsr
Gurgi Geusflaugsih oL ifsir (styrene) stsiragid wifgwsnLwrs (o) el L
Blemer snamy Crrantust Gursirpamn smeimgeLm wimulssrsdsv (Candida
tropicalis) 6T 60T g LD L, (6% 60 & & 61T 60 I|f1& s U@ Elsir meor.
2 WSiflusSlensréasosiranafleh L Ehemeseepaul svsnLifsir 1ot G, Gu_mayner,
smFelear, O — LG emgsvstvenLifear Lomm LCymaSsir (propene) GuiTstrpsmaHEDEMLED
Sfideppuid eretug EenSsiu’ Gererg). Thismsr Qsnfinsramusaflsy
@oig GausGumd sssamme whmb 2CsTCrrimush gosanT
Gumsstmeumifiss 90% 2 uSifhuafsen s svstrsemred IiSHPLLGEDE). wenlsHE
30,000 &. if sretrp gjemells QeuaflCuimub 230 PPM o isdH QamswrL

Qpsanrismer 200 &.85 Qarerararsy o emLiw 2 uliflweng S ipSer pipsuid
SOULILITS Q|SHMmeoNid.

_ Gugu ;.g&e.ﬁésassrmsb UrSlesiu@in Bleoct s Hs s 2 10 g Sienseid
epsuid &g,’é]e,rﬂ.&esuq@élmgx. totarssssh @) k1 &by Liig 1 g i a5 By Ssitugserflsh
SHE), L?suﬂgxr.ﬁ@&@ .%.ug'r,smg slsnerailésdn g LnsL@QSHeemer Querss
@mm@m SIBDNISVISEGL PSS E LD 2 NS STeursai g rHnis
Qg,.r@]mgl_umrraz Siwdng) LTSLGOSSsmens Ceafgg) b Qo B sd
STOLNTEGSVSE QG CFssmeuaii 2 iflupepuils AosssaiseE, 10
LK) (& e &G Qlesonim@in. ,
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sefln stairQemnind Qurglser o stefl’ L afils wrau@GSHesr:-

ysngLig e sTAQUITEBL S6iT ofmith ysudfser GemenTiiQUT L 6T CLogYILD
GCarmflGarpmd Gaiuiu’L Qur@lssr Gursrpensy B wHmib Eleowd
@esoTenL LD LirdléletTmeor.

(o) PslugHaaie 2 ulifiug Sraursasin:-

wevorsmofisy sumptd giemamuiifissT wremLbg fomsaflo o sror
QusterSetr, QLmrepufsir, sTdevGlLgiTentsar LoHmd smerveSaTseT GUITETMIHENM
26 Aerpar. Hosossofubibtssss s yad Boka skl
QeusNGumnd sfleyfrmears webramswnyn fodmsib wrsuBSS S sTnsl.
sfiaffdrer manyCrreriuarsst GubisCossnsafll sns
wallgraEnses EnE allmamalsdsrper. o llfusSianssn cpowrs
waTmeryh Hogsefmryd &5sUuGSSonD. ThumnysssT, e,
o gmieSSOUY sTeiT@emnil CursTmaHOTR WIGHM WD Benruii
s sl s epeuld sidHaifsamm. Fifle srpons Gowmsa (air sparging)
wr&my Esor yuflssr Cuhuriie Glemégl, NnG Wsm@in 2 GFasgiase
(bioventing) aflursan wremLbs weir wHnn EH&EG gyeaSiger
SefEaILGEDg. B Kivrapulissr wrsLHSHSMaTS HoULLTSEF
&lon g & Sletr meur.

wrdws Qgrfieop uorhod GebwiulL  G6LrGorermsv
SlieemrsGlseime sTeiraguh urdiefumeflsr HK44 sreirgyd 2 L Uiflafler s sé&
(strain) Geipg ursweflurdsst EroUgsiar wrann Hesomss
&g HeiflsHamer. @l geouiled LmassULUHeTar scodlbiL i (lysimeter)
sTesTED Sevemfayoneflser LusTuGHeTmer. @euGlaur udiCL G 8 Iy
GniSsaTad 10 e QU Qersr g @eme o wrflomuLgassanm
Simwsaiul Gerarar. Qeodll LM wrahmwetrsmite & GLTGumerme
urtefirayd @1 Ou@dsper. UTélafiumsser wetoreuflsd 2_sTer BrigeSener &
&lem g6 Flevrmeur.

(@) BiiugHeaie 2 iflug Sramssn:-
wrsu@sdeer Qu@pburgih Assmrear CoHuGurmL &eflsr

BRMATGID. STOSSISGHTL LTSS s&eT sarCeammuils oyulliyéesorsemer
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smangCrremiusTaEpd gsHaMNsaiulL. smrtlmmuiled mirmmdseamrdarear
21,68 88n WIS EHLD 2_6TET6.

QuuisLpuGSlsefls) Figud eretorGemniiCum L semrsd 2 ufliflud
ustrowsHnEn wells posHben Guub Huss gouGHnsg. 1967w
ST HIPSH 2 &0 WPpsugd FHulL S elludsiseeTr &bl
steorGleworils uFell o uTS e snear L6 S6T, LMemaIsHsT, S0 BT
Guimstrmensu @& oIl L 6ur.

&L sl urafhyser sTserQlstreniu £58& Hpks aufl 2 ulflusSiarssin
24 G0. @iyampulle CupuTiLSHnFCswn mimraguiissr (microbial
surfactant) eresorGeminn upinilsinbs QgeflSaslLRSng). Eisvoramusiissr
sTEs0TQlsTnmLL_63T SHeubg Jygementil Usbiolomse (emulsification) s soLminilssnig
Semownm BesGsesiu snrsl ureus Qahidlstper. Ksrent @ILg ST
LigUititg 178 Wsmmibgl oM PReTmgl. UQmTUET oehsn. M. s&eirasisd srara
smamy Grrsmiuer Qgmflop uafiweorert 650U rCursTTav 66T gL
Andlesr Hems LwsTUBSS Wwmisn i euTey 1p 67667 GBmflsh HL LD epouid
s7aioT lsoTy o 56G LD Liglauens Utdiafilmensus: st he Sgsem.

2. sare_Gooms LT&ENHD Gh_ri&eT: -

sl GCaiubissr w Euilsr seare Guratisdr whgd &HMuss
umssHsmeEsem (radionuclides) CuraTmaipom &ss5Hefsann
2 liflugSianss pemsmer uuSTLESSomD. LT, LTStefiur LoMmid
LGS uHmIh 2 WESTUTkhSH Cursdrpme Gbwrsu®sHsmen
o stellsgetarsrenn  Hner Qupiisfsarper. o Qearnipd
@Lhm‘rr&u@g&sir GG o uiflseflsr 21 s Camigdstme Dsbed)
SEUDOITEd SHesTLOWLTSSUILGS e men. STOSEISST LTs 5O&afiur gmbgnm
(Zooglea ramigera) gib 2 1 6Sieir 1 gm 2_eurisTemLuflsd 300 LA, SMEITSemSBILLD
100 fl.4). sriBlwsmsun o N sdng. CrCurearme S igLm
(Pseudomonos putida), ayigCrmGUSLT aflsfuasiv (Arthrobactor viscous)
womi  HALGrrCusLi (Citrobacter)
Camfiharneadsiflanmafln o_srear L BESHSSemeLniLeTeT Cougl QL (mpeitessmen
g;lfy,‘djgjéﬂ-s&r;nm. .muG&nua’u (Rhizopus) unmith Quesflfsosfiesr CuTsTm
L bem a6 ?ﬂhwgmgé Cos@Sstimar. s&arGmsnnssh (Saccharomyces)
sTememrD reol wiCrsfludeng s Co8EH gL HCLTCLADES SO gy Serdi_sirav
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(Thiobacillus thiooxidans) stsirsnu LT& LT SiGSETSLD, GaTLITaL. HDLD
H&Qase Curdrmaupsm Fmu® uTmnseflo GES) 2 NS emy &S0
(Bioleaching) ewpeuid NINEQS0 & Hsirmer. g sor&Can@Liwr (Trichoderma),
SysGuigdisvsusy (Aspergillus), 2 MCLTCugund (Aureobasidium) Gumssrm
EssmassT seare Garshismer 2 (lésdlé Gamsmend Smer Quiiigliugmsy
QsmfisTans sifinsafin pEaEssSE0 PSS LRIE adléSlsmmer.

LSESTOIIRSERD WTEmLks wewr whnn Hossy EASIwhE ser
2 GaursmissnsT yenmdsTmer. yseriisaT serdlur (Brassica juncea) aflsr
o sT@sTid wWrEMLES weuraflsy auerBECUTE GErmbwd Gursrn e
o Canatismers 2 Hlgsdsdrpar. @anny Coibs sare Cursnsmens
Grafsg Bsrawpd Qsig vuaru@ssond. CgmaufnmeGiafls
sufissiaflismb. Gann FFEIGAUTIHL ST STaThisameTL uwsTuB S
SBNNBH STUTSSTATSESD NG UBH SITESD () STUTESTTESD
(phytoremediation) srerm SsYSSILGSDS).

2 flwsSiaunrsssHhler Uwsroer:-
1. safussrQammiCaudiAurpl semée (Petrochemicals) wmbmi:-

saflumamQamniCuHueurpl sEpsE wromd GurGL samen
2 HuSHALD BTt smasCs@n ImiEd FLhgMGHNS. G0
araser sNOLIESTTIS manprgsr amymal LUSTUESS oL Gumid
2 1M &QsmPeomL Lnfusd gymisfset @GBSI 5566 siflwibleo umijsnes
2 10pEE ShnEFEps wrs gouesssTs siturmmer 2 pusH Qe
urélamentt LLATLURSSIUS! GSHSEID MUl () eBENgl.

2. 2 a@aoured wipss (Reversal of global warming):-

WTETHUGSSTS maniprger wHnIk Hip wrHy stfl@urr(pL & emeT s
CaB 6 Lot Gl erhesGo Snni&S sl snfbgeilC L sl simysme
£65 2 usEianss WmpoHmeT 2 HATSGUSHSTE WUHESEKD
CupQarsraruul Gararar. S&HNFGRSo BBEGD ISsLUgLTEr
sfufoamyssmen LG sfnFCamomisem e THH Kistorsmuili s emTe
Buwsys. @S wmCaiéms; 16160767 GHmfled susmstuwsTuGSH L
2 snfiflafenmiasneT (Strain) 2 (GeuTE S S60 LG S(HiD.
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sotwimesfliy guomisSwmeTTaer siflublev surisnes LTedlFTéaemr(pisame
LTHDé iU GGamrErTaTSsin s GLrGrs (Chlorococcum littorale) ersimgyh
urdemwn  CeToysdral  UTOISTSSMIML 2 (56UTEE 6 Sn gl
dirmdiGerransean CalsGulLav (Prasinococcus capsulatus) e
urdlemun ser@lLily Sgiererei. NrTHGarmarssan CalsaGaulLavnearg)
sflwdloeury &G umminsrsayd urdlerssmrgar asmflsfdumar
UweTUT 19 SIS iHlHh Jurmuiu’ () eubSng,.

L ury @@ G&w 2 ulflemmar &Qurymlef s Quirsrssr

aiflublosmuelss @mrg sriumer’ NIN&g sraafiun sriuCarl Lrs
Lo pmidlesTment.

3. 2.ufiflw aufiFAmaamid Warmevles: -

15 6to7 g uh it & 6ir eLpeuLD 2 (HEUNSSULLL
ursblenamiprréadiiw em Criwedlmigr (polyhydroxybutyrate) i@
6T & 6o Cou Slermeivig & swirflssuul Qerer ). @ gCumsrm

2 ufifluanfléAmsamib ureSiotsmer pimmamuitesT epab Hseiflaseafle
Boisl surflés 2 mGstiEh gymiédssr ConQsmsrariu. G amesToer.
3~ 4-manie rréadiifluy sl Grliper Glensmr umelGuisuL sy 2 (EUTE @D
Sjpvaredigemen wi Grrcbusiv (Alcaligenes eutrophus) STEITEOID LT Sstg fiLm
2 6T@aT Sem5e sevmm ik gieamemmt. @Vhe Lmitarfiuig e -4 Syt Gerriguumed
Stsveugl YT e CrmansGLraflst eusrid@GLTE) Seir o uliSHrafis 80
seaigsdlenat @ks uTedlotsams 2 fHugd) Geidsirmen.

4. 2 iflws shgas Bsein (Biodesulphurisation):-

GsrpperonsadGis  QaualGugib TS Sefled 2 6Tem
safluésisssms INsGD  5eoramuiismer sotiumesfliwi & 6
seuot Wiy SgueTaTert. @iy wHmih Sh565mE gy badlaremm Qe
urste fluraurer &CuimrCudles s UG gy &adlLsiréiv (Thiobacillus
ferrooxidans) o difieflmen o messwafisy (Bioreactor) pH 2 — 36
sueTi SSULESEMG!. @eubler epsuid Glsmflhamsneuti Lsmauiisy 400 (pseb 2000
PPM el @QBGS wanrgsr swmu@sdr 10 ppm &G &Y

GopnsEsSLLGEDG. 99% 5685 DA TYGHT FRMUR STHH SHeolILG
50 &s0uB Sng.
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wnGpmr, ursteifiursurar GrréLrsrsse (Rhodococcus) Lmgeg a
rAQuT L saflsy 2 66T s L Qluetr Corom & G o 9607 & 6m T ILYLD
(Dibenzothiophenes) iim &flw — sE&&F Caiumismead Fmssdlarmer.
o 10flwé sESHHEESL el SHE5S ML g smavamL Gasfuflrg &ggLomenr
stQLIT(H6T 2_(HeurSeULHEDS).

5. urspesUSTLMSE&S HmSsiul @ War@id usmpuhaomu el g
(Reversal of desert formation):-

&mGung 4.5 lsedlwsir sgyr &. 1. Liyliuemadisy 2 sier wessr (w,bluflsor
Qurge Heotiuriidies 35%) g6 Hevr @UUUSET STTEUIOTE: LTEmeaISITLINGL
SUMUSSI6) 2_6T6TE). LITHERTLOTS 160 Lol Listar(hild Lisnipiu iHlsmevsmiLs BismL L
2 sayd pemamulissmer 2 GansGl pundser GupGsTsTeTiuL. (NeTaTsT.
pisrsmudismer 2 mars@t e uliflu urswiser (biopolymers) feors
s&emausgIsAsrsrugTo Quilu Hoturiusaflo @oss S Gyius
S5HESULEEDS!. GBS LITEHSAIGTON o6 GleuiLrlsem samaudiane oml
vty Bssor(Gid Lsmip Hevsosmiu SjemLAsTmg). JsoesmeSleTereiv GeoL Ler
(Alcaligenes latus) stsiragd Uil 6T sTenLsmwd Gume gpuilyin oL i
EmT 5555 mMESE Suipll LTOSTSSMTL 2 HUTHGSHNS!.

adHiare aumiiyassr:-

WTEML5EH SHNIEGpREmrd Fme@ndd 2 ulflus Sinnsassineg
sdisTagSe Auhe aumiliussr 2 srersr. wefls iy er UilHmsudsy
wrsuT® U Gerer 265 BlSdle QeiniuGid 2 ulifugginméstn (in situ
bioremediation) Qasuey GmUHGS! LHMID SHMIFGELED HrFSamarser DM
srerflgguih 2 NG STansssms Cop@estar Sflafius FEwraaib oy s
fHursa smsa wrpur@esr o drar Hrédmeanurar wrilue wrHpd
Qainuiu’ L memamulismad snniEspsin aiGusne R & D wngis
2ETAG SEmiod) Caemey. s 2 a8 ETEIST Gimamuiiieeme Cousmor(HGILosiTGm
Iz Qe Ce anmIFepesie all & Sl slld\Ggemenenr. sTesflgmid Qjemenm
2 1feNsmerr & sl LWSTUEH GGG 1Ll ETSENIE S MIGET 2_6Temer. Ggyd
SLMHsmufe pemdusTer st sHm |G BN SIITE QT LD
Tiesamniiteem S 2 amasl L pl srimi Siefigss Gumsmm sraflu simiéts, s
wrgur@esr epetd o ulfiugSiaimsesSlamer Camplemors GawsubSHi
LILETT LG0T, Ll 2 UMFILG QBTG LIS ¢peoLh LOTEsoL {5 Lot LodmiLh
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toré s6HeNsg e LwearuGSSoTD. CLMID LSy
aflQUITEHEGL Llors OHnISEY ureuT L& S066 Kamaguifest
o PUGHE  Qelyd  oanyrger  amymal  uweTURSSISH
2 s STansssHar e (pSEILLTET LWETUTL TGN, @&6T e
serfsTearQsmoni: Geudssi Lfmid nurses Gempharamsuse Lo (Hiflsr 2_sos
Qugsmrsmy HensouNapid s(w UL 6T HiLIL oM.
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wenypBr Gesfliy
(Rain water harvesting)

weoyfi Cssflius HLsHd Gumisst (pipes) Ijoas
g BT @WMiisT (drains) ewpsulh wenpfsr sHSEIEGEONISED (transport),
aig sl (s (filteration) Hmib Lmiesr’ L 1h gsdag) wmiemais (recharges)
suseLh, MILUWET LT phensad (reuse) Frs0sm yoafle (water tanks)
Gl gmeugss CuTETD LipBlmaest o_ararer. wampli by S L &Sl
2_6irem QIITGIEUTSIT 288 8n. MIS6T LsTeumiLoTm).

1. SinSipin) (Catchments):-

wemip Feny Crmipwirats Qugnd Lt ssT Bmdlip OU0 LFILESsT sTEoTILI(RILD.
@i giggrar wopfi CssNsE@h ouiusEHE woRET
SEuiLGEnE: @a1 sSHsaflsr Qm el LmgT&GaIT JS06g] &1 _iserflsor
pHnfisaTresGur (courtyard) ojing udGualsst Gurarn Snks
GeusAifiuriursGaur (lawn or open ground) E\@&e . sugiGaihmdiu
smensoy (reinforced cement concrete), idsEmah Lalu @y (galvanised
iron) geg) Araflays ss@sar (corrugated sheet) Gurresrmsumenmiith tosmipBit
Gaaflsal LueaTuB SSerLD.

2. Qupumasaa sflameasst (Coarse mesh):-

@ Brufipiul. uridd Ghs Semeti aIGDEUTS) BapL 6T su(miD
GUsousameTs OSSN LLETUHS DS

3. Eitufigliyl sreeumbser (Gutters):-

smiiuTer s sorsefar (sloping roof) @umiseflsd muwésUuGin
sraamissT woptors Ceafésnh Calls@i Qe g&EH&HE D
LIUGTLRETTmeTT. G)S@TenmiisHT JFMIaL L TEGT Jias) GleeinHons G
EmEHD. GSmars SihoheeL GUT (L Smers Qasresor(n) gwmt Qlgriusoma.
20-22 Gasy (gauge) SjeTaysren sreoausmariv® B@HmLYS HSHSmar
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Camauuimer apuSHNG wedad surfisemmd. urdaimerdeCamard
(PVC) gumiismené &lo JsralsTer @I Hmra L & @GQrisanrs Ga ty
SEDTOUL L SSTRMNUTSS SLTTSSTD. kbl NG UT&HEGWTBISmaT
Bomaurd e @rstor e Qe 1gl i STEaMUTES] LILETUGISS60D.

@ ssramumisefldr gemallmar gUuuGHulsr gfsuls wamy
arallenerd ansH0 Qarar® H5HCsnmuy swurflibug edub.
Qurgiaurs @ésraaumisaflsr geray yHsus ey emamaail 10 1pgs
15% giflsns B @y swiflés gfaymnssiu@Hng.

Brodipuysé  srdemisest wepEi umys Gurg e
QgriudefiLmugid aflyhsielLroyn Bnss Jyunmns STHyL
(support) @mewss  Ceaumr@in. Frlleliys  SToMMIGST
Qeoemssiul yGHGL alph SIS sl Gurarsmst QUIGSSSE.
Poby  geng Wl HESHS srudsds  (bracket) e
DeDemmEeL gl S 6T @emeTnTé;SeumLh. Sy 5ITIE) SYHLITET @meuTenn (€aves)
Gamam. sLLLEGELSE o6 wrsg s (rafter) Gemeamd@in Gememriy
(peomassT el CEemen.

4. Filssé @ymi (Conduits):-

Gove Bty iyl uriy ez Cuhen sorseafs Gimkai weapfons
Caliggiomas @i GBS ey ThBEIFOFYID @GLpmi auflssr (pipelines)
24S&W. @aune ursiiellessd @Camar® g SSSETs0 L Gy
Cuieirs STTTETONESS HemL_Si St QUL semrsd S|6MLDE SHEUITLD.

5. pzs CQeeffipssi (First Flushing):-

.@g)si: Ceusfuiinées smefumersi (pgsi gig ot Losnipfenr wemlpBiTé
Gaaioy omialfgyst oymindéemos GasfCLMalGD RUTSDEUTGLD. (PS8
wepurarg srodledlmbgin Fiflie iy UGHUTd @ mign erymariomer
wrGURSHSEETS S6bregL_sir Qarar Qe srerugTe @esusirmy Qe
Gousmoripwigy gpudiuiorSmg.
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6. supstig (Filter):-

senrashisr CupupsHa Bnis Casfésiu@n Bifld sremmiu@lio
Qi QUL ST 25D auip HLtg &6 LLSTTLGETDSTT. g &L ig uSlsd BT,
QUK LOETTE, FTEDETES 60 2|BIS ST CLTsiTpemey auip (i) 2em_shisameé (filter
media) G&wsLHarmer. G GLmUSET LHNID &G smer EfadlBH5!
agslpw Ung CslisEh QsTiysEnstar oomg wH £y LV
Qe Lo S(E&CeT Fomiy yenniLsirmen. ComeuiulLmed aup iy 261 GHHIHETHL 60T
fluéaflemi b CorésemD.

sfsugaslwssr (Charcoal filter):-

@5 SULMD Ss0e0g) eRTLTeneTURieh F7enens e, LoFwTe mmih Sifl
Gusiry saubrssd HoLsEh QurGlsmeri Hrodl eflawwmsr
Sulp S L.l HEMETH SHIWMIFlS&e0rLd.

LOGTUTED GUlg SL lg SH6IT : -

flg (1) 28m_ShiGaT e WwesTensll LWSTLGOSSS gwmfls&IuGID LesuTsD
oulg L Lo B61T 6TENSTE SwL &S MAT. LOETTE Culp S Ly HEDETE Qaeafisbsomosyid
seouwnrsad swrfléseomb. e Siumifer Sjelfls) ETEMETSEMEET WHYID
sHuTEmSGERTRSmaT 5-25 Qg8 susnr Hriudl, (inG 215607 GLosb 510 GleLh
U ETEMETHEDSHMT FITLINS SmL AL GLIHLITTSmE B0l sterflemiowwiment
LOGEDTED 6ulg 1 1o HemerT 65 1g GeoGiul SiLmflS:semi.

GCgsunev supasiip:-

@g1 wiHhu TiTCasSHIETET Ggsumsiv (Dewas) sTersyiL aemflesr Lomeu L
" et CLome SRS STETLRATS g UmLSSILLL 81 GEl0 140101 Ferpd
Gmsserayn 1.2 1f fergpd 2w PVC Sl ePETH Y EODMEETTSHL
ANGsHUPeTerg). gmimuinGosid Sjsppumer (Purification chamber)
WamTag oenpuilsd 2 B, . e 6 LU giTaiemLIl S T RGNS EHLD,
@retor_reug) Seomuiisy 6 g 12 .E sjeTemLL @reTausGU Guilu
En L PTRISHEETHLD eLpstTmTag Djempuiled 1220 L. L ST L 1L Sn LITAISDE(ETHLD
s au Gererar. B QaualCumid GILSH0 susmeuliilsirsored (mesh)
SPwSSILC QeTarg). epsTm Sjenmeafler sufwrel umbig e Bif
SenL_EWUTs ausmeolaTlsiTearsd aufirs GausNCumSimg)-
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g esm_pa&sr (Sump):-

gL Ermeng) Gamliysefli Gmis Calss mauiughens
ARG QBHM_Ie SEh6E JBLILGEDEL.

Caliuys QEmiigseir:-

Bma o mener, QEsiaisd WHYID EFTD CUTTY Mg CUHISETH
HeoLsHarpar. Qeaupomn srarsHAL, aumussrar (ferrocement)
unsSlst & HleSaT Qg 2 CansdsamEBiesr CuTaTNINOTS STl s,
2SS0 @IS0 QUTLES Baubamnsd SamréeE Cusrsan, urdhusmea

B0T6GCoarsnd B8 smyse sjpufigib Sieng) (i Smirésipulgn
ugi&aeom.

oot Lib Sisugl Logy 2armsb (Recharge):-

wenpBeor danGn Hossly Eremsens@s (Aquifers) Qegisd
imes L iv Gl @pmbsdamrmissr (borewells), wmem’ 1§ geomusiflsdr
(Recharge trenches), wguesm”1_& @ifisst (Recharge pits) wimis Sswrgicer
Gumsirmeudenpl LETURSS M. uhCoy e L syEDLILGET 2 GTaTeT.
Seveusns Giemiolijsaflko wsssiisir HHSES6T s B e medlE GmnEs
Spipaisny GEADS). (7.6 miesn 15 smmusifset. Gm omoiseT 56
by s Qasiny Hossly BwmLsr Comdearmer. (sr.om wmos L
Semmicsen. Lo Gh Bl HiGLITE) o e SewtmiseT, @URET OHMKD G6TTRSAT
Guirsrpaupemn UHw &L (LorsrissT sTgab Qalumom LomesTi L
SFDLILSETTS: WTHB LweTUG\SSSGsTsTaTamd.

e L (psnmEsi:-

1. ©ooLEs dSHarpsd (dugwells) wpgmn emsefLiull
GUhSeTyIEeasT Wwmeam’ | i Q&ige: -

3 ms&m.s}y LOGTOTLETUH Je56TT LoD SOLTDOUEGSsafle 2_sTar ElewTHIS6r
sl GI._IITUJQ.(I]L’.L SIEOTSSTID Devg) Bfledr oyeray fe Curemer
STUSEGS SoUbS oL gTand o ulyéesswrésmear SemmiseT LILETHO
Blemsuulley snesail L’ sirerenr, & soymafied GlLrinih e Beoi e STEOEMLIEHT
(drainpipes) eyeih euigsL @in Qsriyé@es Hmiflah G SR 58!
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meefiu’ L Harnismse foré Oemsh sbHammsamen wmioar (b
Qerintisomo.

Gypdarmsmar  wpem’ b GslybCurg LwETLESHID
2 mm@GWrLET (Casings) gimeramers Qs gns Blh&s CammGLd.
@sarrew £ sfdusnE yHs UTY HoLEEGD. G pTilsElemTys e
2 r5EINEGSH (developing) epsid wmiesr’ L sSmamer e féseumib.
2 (hHEINGEGSH ereTLg) FT g STHmD JYWSSSGIL 6T SemHIs S8
Qesd GurisHarnmns sppyster wear YESGSmTS SeriSE
wesarsweflsir QuIrPeurhmene FHeNULSTSLD.

SOLBEI 2 (HeurdEHhu Semmgiesme wgieen’ | 1b Qe Gug) Sy
2 &l Ermer el Qauallsalld sdasgmeamen (weep holes)
Sewsss Haompdler ubensn @nisl B sAba s afl THLESS
CoustoT(pLh. @) HsmmisseneT Gesra 2 HUsE Lpmid @ensugsnip Gurerm (SLIEOLIGEIT
sflpmosd OGS epeI Ol LTGISTES Crust(ilh. Lpee” | S&lamTRIe e
Q6QeuT(, gyetGIb Gmeurl Bi 2 srafls@td Smensor I|faiflee Coustar(Hin.

Sps e QUL ST wgieeC L &Hlsgisafld Qur S siugTsd
Hewtimich @i BEmipwtd BT STSSene LITgIeTé:es 6.

1. supslip susnesst (Filter mesh):-

& comifleS s B GruafGugrd aufiufisr Qm_dasln Gy S5 ieugmen
GLmLSET GLITSITMEmEY sulp UL L 60T meoT.

2. upayd Gemiser (Settlement tank):-

Ugayd @erriiser wamyghilsd 2 6rar L& wHNID Hiss G0
2HSSLAUT L Smer SHHOL LTS DS @ug 06 G TRIGET (BT
2 " Qedonald QausEGamaeaid, Hirbiunfsr ofeiiugurehi aufiECHm_ayb
aflsst QamarL srgngmr Collius@emhest GuTET DML L.
Uy s GaTsdn Ceafsgimausaiul Berer B LoGTHT WIS G 61T B:EIEG1 Glarsvan
uFHUTE GMSHIT elNSDHS 2068 Gaustor (. GUTGLOMET a6y
Qamerararey 2 eoL i, Sorseeulls 2 6Ter QS ip &6, LILETUOSSTS LsniL
Qg &6, INSSTONS QM lpseT CUTETD fThS amss G ig sl b
@Gl LeTUESSD.
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arPaflas@fladr (Percolation pit):-

@51 wsptmrs Gaansaiwsid s aufisflsh eearpreL. 60
x 60 x 60 Q&. | gL Q&G a6T S iprishast, Qariaen mesdlser
o 2y H sored Guarsirmebmimed BN L 1p (D, Comariibis Gi etk
BIOETEEH6TET SNeTSAITL LissmessemTed etpL LU tg (HESLD.

umesn’ L § sonusflast (Recharges trenches):-

@& Seomsls Carmeiom_Lan’ L Bsoon_ LETeRISST Dy @D, @) gn APTTBIGHEET,
SHESH HITTOS NG 2 MLSSILLE Qemshadar CuTsTmampme
OO g (5@, Qb Lomear” L Sgenusifurearg) 0.5 LT (paed 1 BT
2Baub 18 o 15§ gupuph 2 e ws). Gsmear oyéoly &S Gelig
upmoflse Gouesor(Hib.

wmiesr 1 s Feriwsitsms (Recharge trough):-

Gurgiams Grpullmisar gvag Binsusrrsaflsr surassls) @eaudmp
S eHe. wgieem” L6 senuaflenud G B ane &1 Hib QugsL &6
Bhiudsemev. Glasit gimans@fisemar miniiCLrg) siriusm Gerbigms (drill)
GeussLoma Lomieem 1 HenL-Guy STEIRIMELD.

fosdumnssiuiL o LysiLd Sewg (Injection well):-

- @L’n@mmuﬂd) wmpfrrergl fresHauer e tuGauameo. gymmed
s LoD STEOSTEBHEETTED 260 stp 51" (Bib LIGsmasuSleir (filter bed) e
i ,g@i;ﬁuﬁu@eﬂmgn. 2V UsI L6 SHemmiser 500 S Gmissare; Qarasm.
gimeraGiune. Qsmer Russly Fildr Guey wd L sHine, (water table) 2
5o 3 5 St susnr iminde CesrGid. Bismisr 200 D115 GnSsamalmLIL
2 mOGYTDLS Qewiss CusimGid. o mpELmicEh SIS GLleERSHESD
Geo1Guwa_siven e Lwoswr Gewr Qe uicd sTenemdesiaenmsd Eitndls Qserfleuresr
£iF SevL_S@1 suevry 2 (FESIVGsD Qi Ceustr®id. g dgin it QuirsL g6
Aot Ger CFnmss SO aug s igsemen CuiunsHs) siemLodeeid.
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e &flus smsaflsr 2 1flanflsHrsrey
(Bioaccumulation)

snrGuraamie Gr, Urs, Gamrigiy, el L suermi(p gjsag
saflubigst Cursdrmensus sefly N siflwl QurELsdr JWHsfss. gissT
(Xenobiotics) srariiu@ib. Jwpsflus s msst Guimsuils Eloars
CoulQUT L s6T Y @ID. Qansu waflgisame 2 HunssiuLL Cawnmes
S L QUGILT R 6T gLt 1960s6aflsy DDT, DDD whmb 15gmged Ghor & @i
Cumsarm GeaudlGQuTmL g6t Wergallgid ausrallvmigsallpun sesfuSimbssi
sar@ulpsstu’ L Curg @& Gurgussafdar suaTsms FiSHI.
QUGUT(HL ST 2_swreyFemudlsiiufisir ewpsold e pilemaussaflsy @Y mi gl 2 ufiflesmer
oL Emg). HLQumeT 2L sflb Bienipuih Cousid GeusflGugis Crisgmgaii
JdlsLn@id Cumgy unsifiol QUL &t 2 L_eblsh G dlear mer.

2 ifflaaflsr 2 Lefld gupsfludQurGl.sar CsmGElu eypsTmi
flenoser o drarer. gme 1. 2 iflwéGefa (Bioconcentration) 2.
2 uiiflwsAyerey (Bioaccumulation), 3. e utliflwiGu@pssn (o) 2-uliflu
2 BUGLmSsLb. (Biomagnification) gy Sweraimgio.

1. 2.uiifwéCsiay: -

S 2 ufullsr smnEtapsilss 2 ster umsfle CaiHlGumL saflsor
Oefamauai. sysuauiiiuier Hasaaflsd Cordhystor CoglGLm L saflsr
Qefley e ersrmre ga 2 uliflwé Gerle; (Bioconcentration)
sTSiT M SysmSsUL@EnS. 2 iflus Qenflaflsr geramreargi 2 ulfiush Qamlas
smrenfl (Bioconcentration factor - BCF) ersirmy gjerafl tu@GSmgi.
&1 2 uNfuflsh 2 sirem s CoudlQummafler oy FEHHEL HHMISELPsdls 2 siTer
365 Gaudll Qurmsfllsr LisHEGL 2.drer AHHHCL 2 WIflws
Qefleysamemfiur i, rGEgsem LT Biflnaseafior BCF Sipésaon_sumg
Sewt SO SMF).
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BCF = 2. uliflsaflsir flaailsh o siver CouiQuamr saflstr Gledloy
1hifleb o_sirer oG sefleir Glamlny

Qurgiaurs Wistraaflsir Hlassafls Camduilm&Etin BiursubHsefsr
Sjersmeu gy BCF uwstru@éimg. Hosumpailati@safl o smraflsr sl
Jupsfiul Qurmlsdr fHossaflld CohiEHlarmer. 2 smrallsreysl
CaufuQunmer &rmre 2 L sEGT 2alampsiuGdng earpro
Bevsurpefsorigsaflsir BCF ipaewn_eumy seréaL LG Emg:.

BCF = gy eflouiudlsir sallss Capin  apneflo'iGl e seflsr Qo
2 swreflsh 2 ever gpunsfioliGurmLsaflsr Gadiey

CofilQur st Gurginns Qeryliusdessailn CorigHammear.
GomEs Qampiy 2 oL efokhigseflsr 2 ald BCF @mmeairs 2 steTs.
wefigisafliar ang agpam Seursafldr 2 L6l Qamuuilsr jerey
S|P fsSsrmgl. CusasEnse@ 30-36%ih Sy otaseflsir 2 1 6Slsd 18—28%!1o
Qsmgiy 2_srerg). efigisaflsr 2L ele Caidysier ouuhefios sn misefis
DjeTenens: 6ol @FGlaniid) LwsiTLIEID.

(ii) 2 fws Hrerey (o) 2 uiliflwé @ alunn: -

Qs gied shnsEpn em s5H6r anfiursah o mresir
aufursend Hedseafisd Qs Comie s 2 uMfug Srsey Sjeosugy) 2 uNfws
SaMD ey MYSHILGHDSI. FHserCar s 2 Lafls ubsflnd
& L1666 AT BT @TTETIL 2 0T STmeIEHTED Gorn” et 2_euorsu)d 2 uffhufsir
2166160 puibeind & missit o leimmen. emésat oy Guomfhumfl’ i (Walker
and Moriarity) 2 EGWT GemiyeLpeuid Goulsmi_wimg 2 _soTamth eflumEnNG
S5t i Ss gIssT @I LorHmid Qabuiu@smen Sipde s auflipsmmeLpsutd
ST HSL_mD eI ufls glenn & gisi e, R GoulsmLwme 2 6uor@mLd
aflvtisrar g QG Bl SHames Catis 2 1iflaemen Gam_iikg) 2 mTuGTSHaID
Geomursih 2 wiflssT @siGamsimn Bb 2.1 6lsb G oyerey QeniayQs e
SWnsiflng g nsemars Qsmesmrisirargmasah 0615315 Q\ S TeseTL_men

Kl)l
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@din Q = gubsflusem miseflsir Gafay
F = (s Breifle 2.t QasmeiremiL®in o_swraller srsmt
C = 2_swrelsd 2_strer umaflinda. gsaflsr Gl

Ky,= @@ sraflé QausfCuppliu@Ld wrphpwm wmé EAMOAT T
Lhmitd susTir Hengiompmd s wrpr alidlsin (Rate of constant).

Ky 2507851 Gout_smn_twimgu sriorgugind exfleortudhledr sueTT e SLOTHNSSMEL 65T
QT fymLwgl. HuHshns spismaé Amsiudn paItsgibysrer
o ilifisaflon Gu GHNIL 5568 Camur@est o srarar. aflom@seflsr
e dleng wrHnsSsar Smsir PN Cussmsl GUTGSS DD
S s evor_summ) S7L0 L& seomb.

AmiapgGsmbifssr > Quifiu (pacsgubiiss > S{606uT & G007 6t T
> srar o arafledr > upmausds > darsdr. @aCamur@esr
o emraysendllar uisiios smgsaids Gefaldnig sréssms
THLU@SHaTnar. uHsAns smisdt FoTurgd afvhds G5
Gou’_snL_imHud afleuriuelsir (predator) gieTed@é sy 2 HLGLmSED (relative
magnification) gmLgma Gafleyd srrell (Concentration factor)
QousfiILBIGE: 56 Sipsssnaun SasaL IuGSDS!

f 1 f

K, W WK,

@S W steiug) Gau soi_tumguileir 2 6 DL MWSGBGHDG). 6T Gau
QarlysT L peLi Sk siflws s piseflsr o 19flws Sysre; wHmId
Sieuriir eflememeyser wesfigstr Cumsity geoysup o uilflsaflsr suemidleng LD
sz s Sleners snifhHHl
N 219w 2 @lGu@ssd (Biomagnification):-

@ 2 uiflu afaGuEmssn (Biological amplification ) giseg
o ufliflws LBlemesiiy setmid QyoYsSILGHDS). UTETE 2 L, GuiflsebhLis,
pmib smfu (lead) s @HOUrGL 6T, Sgllaflus sadradr (cans),
Sifarnelléd sl @OAUTEGLEsT wHMID WEASQeTRbls CUTHTHEma
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FHISEIN DLk D HmssumLwms GYw&Hsirmer Sisveg) s
wiksns AmsaumLHarpar. GUQuraLser ‘2 Wiifiuafls oz wr
wrsLGSHs” ssm @i tuBdlsrme. Gibtors RS ST SHNIEE 0600
Gom@mg Wl Gueburgd  2@fu 2 GLGUEGESLD
SiLHerpear. pauGeur, oo’ L L FHand Hmed Gopha CamenGL
agomedsd sfunféfmsmnmLur wrsubseeflar  Gedey
LiglLpuIs oiflehssisQamsorGL asSsrngl. g1 2 ulifu 2 miGuEasL
g olflu afgl Cunssd adam IYowssLuBHDF.
2ETaug Junsfose. psst 2 mrasenddldsn oHafses0sman6L
U(HHTHS;.

usw ser 2 Grmatisemd Quapburerear sfiwl L& H0aToMeEm
o_mayFemdlluile 2 Wfus Qedumdearpar. suuaaiflns sgae
2 uSifiaefler Headsafiss Corusd Hemsmowmers) 2 uifwusOehé smysmfl epsid
SIS IUGHDG. G V.8 sraTamd et GBlSaILGSDSI. sTartos
BCFgé Sipdasn_surmid semsAL_euri.

2 uiifisaflsr Slasaafln Canudherer
Sjwssflinss. misaflsr Qe
2 N AwEQEoys smyemfl =

SHNIS GO0 Sovbgiemen
Swesfins g gisaflstr Qe
BCF Qensdihg @emd Camubemsr. Gogpd 2 uSilsaleir susmidleng
wirini sflagfss wem b Curstpadprsd BCF undssin@éing. sl
Y& eroisaflsr BCF quars) saflu LéAstamshabisaflsr BCF g afl
bls gidleid sreirugy GUINTL Ss&es). G Ei&tapfiomss weton_ sombisefles
BCF gewéta,psh sm_stiseaflsr BCF o afi YL

2 uifws Hrsrey FHuGL apsom:- Process of bioaccumulation:
s s sasd Hassmseen 2 ansflsaiiuin Casib
2 Lsfel B8l EaiLfn CussmaailL. Sfewneth Gurg 2 ulflussTsiey

THLGSng!. Siampeletgsaf By oHisn meoL-Gumieugied i &g, pilsneo
wewnsomissatd 2 uiliflug Siysreay UG weam &6 efleufd el Herang).
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1. ERSphg CauHlQurglssdr o sraflyssiuBiseo:-

g6, susneTSSmETILpS T, U Fdullemiisr, Gloshau sSlaseir LHDIE
Beiraseir Guimsirm Bisump 2 uiifser SNelpha Crmpwns ubsos s pissnar
o sraflagdEisGamerdsirmen sty Uso SyfieSiusument e GO RsiremsoT.
2 stofligSEI50smsTERSM e afshsafs poLGupSapar. e . 1
afirsusd (ewm (diffusion). 2. fpis &L &6 (special transport) whpub 3.
yme_flgsae (Adsorption).

1. aflyeush wemm (diffusion):-

ue Supsfiwe. pissT elfas (pmpeLsILd 2 uflseflor Fasaamen
oL Ssirmerr. eSiTsusd (PO STETLS) (T QueTEs&@gwsd umLnGLD. aliaid
(psomuilsTCuITg CoudIGLIT L S6i Qurdlaygssireniowser (permeable) Syg
GmnQurflayssermuw (Semipermeable) wear uLsoiseafsr afiGu
Qeasshiaan L sSn@sdimss (concentration gradient) &L 55 Qesrg
2 faeflsr  Sessmer oL SaATHET. @EQFLNISES QDO
CamaLBeubrheme. QLbuTad Qaimaafir ayfitu opubefiod Gl s
o L@ miempdleTmer. QaasTaefls UL sorisflsir @ soL& Qamgiy
S0&@ (lipid bilayer), sumil 2 6TuL6oLd Wi 2 sTRILTEnS GLITETHEvE
Qargly BrcL gLy Jupsflns s.m&er (lipophilic xenobiotics)
BLomLESL G Qssen SjamudsSlsmmer.

SHnarGmuis o wHmLD SmLQUTEHL S6r Susfhum e UL TLos)
Siiug G Crpunes 2 ulifing sassaflssr afurs sLhg Gamdlarmen.
CLPEVS:Tn ) 6TEmL 100 ELI6THF 2_6ITET BT 5L a6 Lopmad i GUITsTmEne. o ufiflué
senysefl 2_amem giemeraeT aufiune Qesbdlbrper. LOGID) SymisTeolEefls)
{(Hexapoda) o_t_pusnileir auifiusra Crrgwns sSipefliLrsydsrmer. QT &5 550
2_6iTer (emTaivLOM) T SiusseT SLDETILoGEn mIssmeT ereflgnes e Sgidsvmen.

2. Aplus sLssd (Special transport):-

@& Qrwiblg sLGs0 (Active transport) wogih sTaflgréelut
sLgse (facilitated diffusion) ggdlu @ran@® opsaflgn sL oo
poLQuudng. QswallEe SLES® Qeflaysaflayaun L 8o
Qaflrrs poLGUADs. GCuaid GswdflE SLESD eLpeuLd
Junsfussmsa sLSHSHUL  JHOO Comauliu@ADG. Y eTTH
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sisflsnsauul L s Hgedio [faciitated transport] gubme Camar@iniBisneme.
BesL 5560 (PDSHET epid 2 Comsmsst e aralWssILL® 2L Qis@er
CoflssluGHarpar. @onEs 2 LySseteow 2 srer Hifls CoudiGlummL s
SoLLTSS Slasaemme 2 staflissistemsrariLbidlssmeor.

3. up2_Migsse (Adsorption):-

@ oFf Quodud QeudutLrGD. Up2 Bledsamme
Sjunafinssm niser 2 MidEEubsn surer iaurellsr @) pamet — G psner
@i ( aflsmarseflsr (dipole — dipole interaction) sllnereur L.
GamGeausveir. Senswm'ny, Blemeuiblsir afleme (electrostatic force) Lommud eyevdsnmi
sflmg (molecular force) Gumsrmeumpistr sremrions Hieuripe,Feleaflsr
a Lpurly eiflursajd oongl Crreursd CEnsTs6r LTS aD
Iwnsfuss. gisst 2_flesfsaamearsmiu@dsrmer.

. Bl gupsfvnss psafsar 2 lifiusH_Hims (Bioavailability of
xenobiotic in water):-

Jupsflus sgedst 2 iflaamma o HEHsQAsnarariu@ s
QuQurgLast  Bfld  soris e uwifissr o HEHEQsmemer
Sen LusnHLGLITH 58! Kool Quniding. Bileo s gusrar CaudliGLr L seflsr
JLiddowd urHesEn srramllsasr QuQuTmLsar 2 ulflsamTs
2 Mg SlsGamTariuBamsyn urdsdame. Osrmig L OGuTsLSsiT
(suspended solids), ugeyssr, QUIBDEPRSE MISET, QBITEIE FnlPLOBISET
(colloidal suspension) gueflurssn (ionisation) Gumsirmensu
Supsfusam gamar upe NGH alQausrsd oundear garey Bl
GombgnfiGdlsrper. Gogn Qgnmigih st gissTser wHm S e ke
(adsorbents)ser  £fld  gupsflusesmpsaisr  gLisHows
©Op5geflRaugrh Gsregiy mriL [lipophilic] ouwnsfius o mseaflsr
2 STGaTHY Gompdns:.

3. 2 ewralled QmES SWHsHé Sumissr 2 sTGsHaIuRS0: -
Qsayst  Hmd 2L puginfer  eypeuid 2 My FLIuG S WIL 6T

e smreurasulisn sufunsad SumHeMnse. mesr 2_pkep U@ Slsirmer.
o swrafler o ster Qamegiy Erle CauBuQurgssr farL CE
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2 reyiumenSuied BlmOugTed o araiiurmguisr 2 arucngdsr afiGu
nenne 2 ikehesGameareriLGRnaT. SnsrEamnbs ILekisETHLD STTBISELLD
uefursasin. mosd Crmngwms 2 gkseBlsrmenr. Gevylisouillss pH gyemg)
HnsirGmuis bkt afigasd (enmelpeuth 2 HidsAsGsTTaTULGRISDE
2 galsiTgl. GL OSSR pH gherg GOBms whmih ST GSoES SMY
Hunefins s misamer 2 flegsfsanster 2 sadsipar. o mraflsd @lEHS
2 Caumsmiast 2 arCammsiu@ss e safldgs sreriu@dlsdrpareir
2psevg) GeumIGILIT (e 6T @metThg) STRTILRSNST TaTLmBL GUITH S5

Al (lp.é'ﬁéﬂlu Suupsfulurm saflsr e ulifiu 2 GHAUGESLD:-

1. p&AEQarhaast (st.er~ DDT)

ousifss Gl L& umbaisaflsr 2.ulifi 2 @louwsesh @Hoai
ue sTeTmISsT 2 6rerer. 19736 @@He Guissraie DDT seL
Qeiwti’ Qerersy. sraflegud Gemid um suamitgl AIBD FrRssT DDTemw
UusTUGVS e RaTmerT. g Hitd st e soHled 2 suraéadlsSluflm
suflurre DDT ufisér 2 uShPuwdysireyLibefl Geumin” Gausd fwordwell etal (1967)] wiigro
Galemnt oyymirseGUTs Sl HS (s eiaidbon.

8w B (e pfme uar_nsddr 2 anaFanifsulie DDT wsr Cag

6. 61630, o uflfle6ir DDT stéaauser ppmsb
1 B 0.00005
2 Bgeneu 2_ufifasir 0.04
3 Ampfsiraer (Minnows) 0.94
4 2erfL SiranetT (GoL6mLILATIg 2 SHTLISNEL) 2.07
5 ymreyse (Em Sinmpslokigsoer 2 auuma)  3.57
6 Zy,60m Lpemeusser (Tern) 3.91
7 Eer&PpAas Gnypeuren) Lpevel) 6.00
8 it Garsd (plemi 13.8
9 LB63T 2_6UoTERYLD 6L SGISH6IT 22.80
10 Bi&ansmaser 26.40
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DDT uwearu@sSHugsr efmeramrs SarCesrsd Cumsry
Gout’ L ILMgL5ToT D LIMEMEUSHIT LoMMAD LU G svorsoufgsemrenr oL I surt etor(Bgser
Cursirmeupflsr 2 1iEQsTms lsillssGmphgaicLg. DDT wrearg
LmsnsussTey siuig iR epmiGumsisemen s SmssaeiHiasrsn Sjeme Ciosediu
pOsmm 2 HusSHosiHsarmer. GlgeaTms QplimL.&S}‘ﬂS'l) B8 GErss
pugeusmi&dhusnt g1 QeueflGwmid siTbu ¢pl oL REEST 2-6ot_fginliHeaugts
umsneusaflstr sreorewigenaiund DD Twimed Lisa b UTELiLsL hgisTare.

2. o Gorshasr:- (.51 UTSTEL)

U FAEQET0SHEHE5E HHSSLIg TS LITSHELD, ST, smbimb Cursim
2 Gunsngdr o mraFshmdduis Caipg 2uliflu o BUAUHSSD
oL fsitmerr. Qamfihgranns sflasaflh sreriu@in &fln wHmo Seflo
1Blemsoi LTS 51 HiFHlsmeva:sne LTSS SIEN6ITMENT. LTS &1b SMmI&taypedled FHevon_
sl Fie 5EMmEST g1l 2 CoTsd IS, EIP6T JjmTsurpmrer sram 18.2
2,651 Bl 6T &L @seurmsd @elieCoomssin 2 ufifisaflsir 2-Lafleb mismipw e
QUMLUS6T 2_6TTeTenT.

SOMEGHYOlo afliulL urgrsurerg de srplloar surs
urseflursasarmsd Bsmea Quisgiures wrdniu@Hng. EiboTHpL
Briflensusaflsh 2_sirer Lig e g6 Hmith eusin_sisaflsd men Qumidins. 2 ufifamy
@sosor Hlsmsoudler SHemmwsivl Figund ssréefNGuifiuib (clostridium cochlearium)
wmmid 2 uiiTeumuysirer Hsmeoulleh ¢g,CLmCLomeommsiu GuTstrm Um&itafiLmé & i LoMmid
By ComreroGuimym ymeivsnom eTeaTenih L Epeme CusiTmeney LTSTFSema GLomGeor
Bpsma Gis@fure wrhpfldarmer. smré s (Alkaline condition)
CurGarmibfsmen Quisgflurer s AUTWUNTS S lgll oL LTS 560
Guis@flurs wrdpiuGHns. Blg 2m ssms WISLOSSHNE. Covsmer
Spbies el smLibsmgen Quis@hurars Wear@id CurCarmbsmasn
Cuirs@fure wrHntu@fng. @g Eiampe uifsafsh Comdl 2 el
sTadlediuile) QaleusnL_Hmg Lrarean o W saflsr a6y LAnid Seneg CuTeT
Pass @ e Qg S sreub HenasSmsAns:. ursrasdsr o ulifiu
2 LGOS 581 S)saetm_eaury oL Gunifims;.
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Biflene 2S5 aumagth Frysmye uiiflssr (diatom), el cmTauTE ST,
CamniGur@aeT hmih SyevGafliusrasr

T

urgiyain Henmhs Hif o8m_&LD

Ssrsafler 2_Lald ComGh urersd Samse qps urdimunb
FOLGGGIBDN. S Sbbsresmen o g wesfigissflsr 2 1_6l6d
Corugh uTsTsn "o milsrLés gamme” (threshold) eLipwgid
BéagmaTmumu 2 pusd Geiws AsThGADS. FSmo0H Quort &)
Boaulsd @nseh ursred wl GO aigsEyds Amusdchal
2 mraFendii CotigRampar. BHmgn Guisgurarg gmil Gels
BmemriLsHaaiar anfiunes swmmn oL dsrar. ursrsstsflmas
QamerL  susmi s @meNsr epsmeruiigin @réssHonn sruller 2 L el
BiumsaiL 20% SEeh BHILSTS JMiFe (pgaisT Qafafié esrmer.
e Fe0SosmLi Me) QETHEET UTSTESSTE QewmpngrAaiiBagre Lrsre
BEstsL L sb (Mg poisoning) sFHUGET S
3. affwsan QurgL e -

L EFAEQaTEsNEAT HMID 2 Georaibiee CurrauGsu p-32, s siTefhun—
90, yGuLimy sir—131, £uni~137 GursiT SEIALGH LT ST 2.1 siflasaafls
Capriued) 2 e (iGLmESHD oL HeTneT. TOSZIGEM LIS QuiTsirss G
SEmiEsE HoowsHo Bwmbs QausfiGum £ifled 2 sirer p-32 eumeT g
Qamsonihur syifl o srarengedi BB surgth ssrenafled 5000 LoL i@

s sreULGEng. HC Jybbk 2_sirer Fo0& Qesysinss mp’)r_mth Spmind
(Blue gilis and crappies) Wsirsefle 20,000-30,000 L ki@ IS
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araiLGSng: @empindlsafkn (filamentous algae) p-326ir Glrriley 1,00,000
g SSGn sraRTILBANg. g Lo safli Ffld o dramegail 2
(BlsosShusiT LG oyBa p-32 2 erengy. Fe-59, Zn 65, wmmud 1-131 Gumeiry
s&Muss pCenCLiysenh @ Wiflarhsealdr dasaafd CoikiGsarmer.
WBstraaflso p-32, fnilssi wmprb w1 g seflsd Zn 65 whuyrd uredlsd I-131 gyl
&S & QLT SHeiT 2_sTaTer.

2 liflu 2 BIOUEBSSSma0 uTEsEn smafladr (Factors affecting
Biomagnification):-

SHME Gigedled 2 gmem Suphsfuda gsar 2 ulifiu 2 KUGLEKSSLD

L s Spsse. snaflemers QUIMISSS!-

1

2.

3.

Spupeithon Gumseflsir ShusoL Lissom s,
Spuisifiod QuirgLseT SHEIFELso HanaSEmSEid &I Jieral.
Spusithol QurL st (gplmeoufish BenaGumbymsza

SOMNIESPsSsL apupsfiniQursl smer somsQamsTend o ufifissr
EenL_§se0.

w&&0 Quneflsir 155 e ema @) 2_6Tar FrTLL.
SB$s 2em’ L L 2 uflfl flemL_Ggeb.

QaGaurg ewiL wliL Iearaflgd HunsfudQur sl &emer
2 _kés&Clemsitenid 2 ullflseaflsr sveiremfidoans.

2 ufiflger 2 | Qe 2_sarallsir jemey.

Bi& (apiflemso oston_soSEetr SeoTenio.

2 ufiflsefleir 2.1_6b gjemapd Hlaideaaflsh 2 sirer QamplaTer oerayp. 2L 60
Serayd Hasseflar Aesryiy yerad gHshsGnCurg Hs
i sflos s missit 2 160l Cariygermer.

2 uflflger Hib 2. Lefld QEHg Suhsiins s.gsmer QeuafiCubmb
Geussid.
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supsfluss.psmer Fa@se (Elimination of xenobiotics):-
1. Qaaysraafler anfins E&@GH0:-

SmerGmnis stuslGCrmael (RasT, smuGurglger, DDT whmid
Qustr_m@GarrGrniemrsd Gumsiry L FA&OsmhssT QaFasTaeflsr el
féaiLbEssrmenr.

2. &aeSyed whHgd 95zuU epeotd:-

syl @sruy priLgoLw  JunsflulGur sl &sr
Bigm L penwenanurs (hydrophilic) orbmiu@Sermsor. @siamm omHoinn L
QuiTgmL_s6T see0Ts80 B\miks NGsLImLGE SEMiLGHetms. Nss0emLudis
Bwig 2 smaurmeulsr anflurs wodgi s GausflGLBPILG e per.
UTgr&iD, srfwn,  oiGsalls  Cumsrpme  @ibgpapulis
QeusfiCubmiLBstrmenr.

ApfresHn apob £5Es60:-

Amifrsin QUTSIAUTSS GODHES NS Y Ly BimrL
SupsNnsa. poamer QaeiCuppdsrper. BLOUTGL &6 SnfrssSn
Bmie Hermamsvs aig 56, (Glomerules filtration), afiraed ¢penp Sjsveugy
Giped HTSS6 (tubular secretion) sufune QeusfiGwdpiLGHeper.

2 1flw 2 @LOUwGESD-@F TOSSGSTLH:-
Wisoroi” e Gxmi (Minamatta disease):-

sotiLefiesT lemol L susmer@Lelish eflmenrsd &Ceammenr (B swrflé @t
Qpmfiemnan o G Dsmesh Gui e saks i o g1 L1’ Lg)
@G Hillsy o_sirer 2 uiflsafls Bmssn Guiseh 2Ny 2 GLELEGSSD
Quim s 2 uliNselldar Haseflh Comdug. 19506afd Glugdsafisn
g Saiul L sirasr, BT wHm Gorsd GurETaIHY 2_6ROTL_6LIT SH6IT
Crmypm @upsani. WerolLr Gyhomgseflsr wHS FrDL LS SD
Lrlé s g, Cuosud ubmiGrmil GUTsiT eSlmerayg e sFHULL g1 LlenioC L
Crmis st SniTsEnEHE ot 0 ySEICUT S, Umimasgmpe, Gus Gius
1Bemen, Bencps B rkisiTans, LosTHene LTELLL sty Gt LTl s il ()
(i 56D LoD DL L S
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o uNfwed seorsmewfliy (Biomonitoring)
wpmid 2.u9flw slipser (Bioindicators)

(psoTgmyemIy: -

Qemfipermasdr whmis Castrewr Houdisafldlmig GausfGuo
wrsLESS ST Ll s Syt NN SHnIEE;pe8l afll UL lp KE&@L HE6H
QurL_saflstr o Qam_iFFursald SjipSaeigib emflse Coistme s
Sdlusms 2 w&b o sorifpgerag. o ufsefl mEs Qunid SoaessT
PLPGULD LOTELI g 6TV STHLEHD Siueflsmare @emaT SHevsflsa @ILaid. S g,peole
weaflgiserms sHulL wrpphismer melRausnE 2 ulflud ampnsmert
LwSHTLES S60TLD. Fissremfitasir, Sreauyhise wHmId aflevhiGesT GLITsTHmeY
sOmISGYs ghudd wrpphsmms s.ihs Pub Hmeery
Qupmsaspsn. G appisGys GRILyswisHaea (Ecological
indicators) goeg 28fw slyser gyoag 2 uliflwd g
ysliu@sSiaser (bioindicators) srsitm Dismpdslu@Sstrmenr. @l eLpsuth
SODIFSP00 THUGD LTHDREISMET 2 ETTES JSMETS S6iHTaflGS0
"2 1iiflwé samsraflggh’ (Biomonitoring) sterm gimuyssiuBSeTmg.

2 ifwsasnsramilida Crrésmsst (Objectives):-

sBnFEGYalldat sT0 uBBu Sembsmms ST Ogo 2 uifw
aetmamenii et (s Hlenss Crndaiom@ib. i, smhm CumsirmeunBled SevksisiTer
Crrisaw s, il syeray Cumsirn QUTSNoSSET Hever SIS SNAIILBIGST,
SO GIUILL ugHullsr QeusLnGssrT, Gubems whHmib Mt L_eolisnL)
LSBT S8 L Shusme @resm_a D Curéamissr SLGb.

SHYIFEPD GSHiymisHaames Qewoulid STats ‘Srars
SLip &6 sTermendsiiu@Hsrper. REUCINE STUTIpD g susT(Hlo
SLphlemevuilsir Getreniosmu CouefliuDSSIUSTO SreuriissT HHmE @peosr
SjreGanens QauibubSsimer. e, @RI L LGS 2| H\BL0ME sueT (LD
SreUFEISHT LGSl Feon_ mer UTPE S geuumflL et sr&EEMS
Siflsuns Gupmsted sime gL HésTar Angs SO jsmnT Sl SLD.
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salls srourdmgalL s gran Qarmsdr Apbs GO s H5H 6 TS E
Qewmn@dsrmer. SraurisEnd du aflahiGsEn GO jewT Sl EaTTHS
QewLELD Hev HHMIESHL6 Flensosniossr S6ip STULC BeTaTer.

1. BusHer 2 puSHSHPmaT 2 aRTTSGILIDoL: -

Aesdsr 2 HusHS Hpmar 2 arisginde sT@66T (p& &Ll
uBisTHmAeTmer. sT@SaGeTLLTS wrddemi wrhsda (Quercus
marilandica) gmprfleoriesir SieDeG] LOSTTHLITTISTET Herbsafls susmisuBlsoenso.
26 BUNEDSILITES STST600T L0eTaTstled e élstrmsur.

2. Gousmevor & lpgheir:=

Q% GO L LGN i STasmhiser LGS0 Coemesorenio

OsiagHaTar amiiySs 2 faTST FeTUmg o i SIS par. L0 &G0

uflGemgsmen Ssvsvg) aureflsmeuusiiLied geausmamedlL. GIIDEHEILITE EUAT(THLD
BT LU euaTT 5860 Libel 2 UGITSLITET SE560SmeT SIS strmen.

3. sl uGaiy Hee 2 smwniSHU: -

(6 SO L LGSufish euampid SraugTIsHT DILGSflsT SL.u Gaiiu
Aevmew o eurigsidsTner. SOSESETLTE, USELLIDTS snHe6r
(Evergreen forests) @afiisrasdaib CammLulgib Sifle omLy QuIEmS
o eunit &gy eirmenr. LeQsusflasT GamenLufled sfsunand Geflisrnggo
Gopaursan wangeiigms o ST G ITMENT. QUSTITL R STeLTRISET
1wemLp QUi Semevid JiVEVG) EDEUTES Quiigemauid Gl peu.

4. useusn &L Losdersflear LISTTL|GE0EMLLD 2. 6U0TTT 5 SIS60: -

24,607 G Gum s 6T (Andropogaon) sreaTsgith @ CasliybHeSsT.
weRTHUNRISTET Wsimsld CFfSs) suari Ssirmer. @BLUFESS HODES
weismils) BEMSEHM FaIUELD SELNGETCE sofl&Lm (Spermacoce
stricta) Reomis g SesTILEILD.

5. Qp@ly 2 swriSEesen: -

Swrer gufissiulL uG Haafl GBS, Guyenfl Cumsimen e

sueT 6T menT.
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6. safln aawQsmiliuyay &L lp&ei:-

Sl arlaSleiraiv (Fusilinds) ereiragid (s Qs 2 uSiflasir oG Slufls
sTevT QT ILNg £ &6T @Y HULITNES 2600 & GleFlstT menT.

7. Bl Gurgiomsr gyerey gubadlgsdr BaUums 2 6wt SHUme:-

susmerGgmetmg. eumpd Geméenrgdafium srstregud snfasser (may fly)
Efeb gifle 2 uNi sumy Gl BULNS 26T S G1elsiTmeoT.

8. T&aUTE 2 st SHEeT: -

wl @G, srymr, 2 dfiur Curdrpmeamsy wWTsmLES By
ef\budlsrper. srenFsflFPur Corame sTeTegid uTSlefiurah L GuLL D
sreriILGID FrremidaEmn BT wrsmLbgteranss GMUNGSdrmear. s,
GG, CumGLmiwysv  (Notopterus) Gumenrmp  (Serser
QemfibsTmasosi s seoms Bt e Geflsd) Qacdammer. S)semme
£ LorsmLFEememeng oyfhusomb.

9. gurrEse, SCarrGumywid, urdi@arann CuIETY STOITEIGET
STOEL ST Jflsn Gt LS eflsd Bermrs sueridlsrmer.

o uifl GBI sT ST LOHMID HHYISEYSD &erareuiloy.

v Geum susmswrer o Wl GMiyswrisdaeer o srerer. @smea
wefgismme 2 wanssiulL. Smuo@sh wrau@sSsmers setor_ghul
uwsru@Slerper. Qanuifisamer siuCses 2 A oMafud Fmish
(International union of Biological science) 6 Wfleyserral WIS ETaTS.
Sjmauwimeuer 1. pissrgmuifiaser, 2. srourhissr, 3. aflokigesr, 4. Qs
Lommid wriue 5. @i 2 L HAFwueslue 6. i sypfiaflusb.

1svor myufl g sir : -

SDMEEP0 WTSUT L Eisramulli e s ihgl o b Hmsir
QuiblmsSsrmen. Fev mistor cmuiite s wrsu@GHsemer o_amridlsirmer. e
Bl amuliast wrauGSHoma HwssHEGn Loy Q&1L sir meor .
Sa-(hewme S Emetr (Sensitivity) Quim misorenflufifssir LG ENed @B
wapse (elimination) gibng LGSO semar QuEss WML B
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SONIFGSYH LIDDLOLUMSS GBlsSaTng. Hewaulli Fupsnisafld
wrHmkissT sHLBSO wHnid Jsuniar 2 uiiflsarn unamsmws (Species
diversity) Gonss Curargsna GHIL B&&0 QuI@msT GEiLgHeTeT
gmLwreTorGn.  safln  gar@eanil  ugpeeafle  earer
2yiEAGUMITSLTéassT (Archagobacteria) £ins @ SElsdr S Etb.
FmeCrom Glsorsveurr s ol bl ysiud CLmsirm umsiterfium e emid, B CrrevGLimy
whmis gevQuisiinsy Gursrn L EmasEnh GCaighu wHmd Guni§iu
LSS ST sTHLGHILD L hweh aflemerayssenams & evon_ i LT (Bélsrmer.
wermenfled sevmgeTer LEAS Qarialismen FLGHTTUTSTILTSSET el
Syffusomd. mrevLTé;, enmiCammenesust GuTeTpsmey epsutd snGger (Dithane)
@uébmeir (Delton) gy Qrédav (aldrex), BHC Gumsiry y,&E160lsreadls sir
B HmUILmSE SeirLfiusmd. fe Gl esmessr (filamentous algae),
meol QseT, o6 Carmmuw@s G wHnd He UTSle MILTE&SET eLp6LD
sTsmoT IS LoraLIm. 1g et Syfhusom. S@UGL TS (1984) (Fedorak etal) wbmud
GalLth 74 meivr. DS SmTLD 224 EnLULLEhme smemuD L0 BT Lemmitd
SL g eysafls @i INSCsBSgsrerar. Gk stevor Qemmiig gefleemeTis
uwsru@ &b Quendedun, srergLr (Candida), 2 AGWITCudlip wid
(Aureobasidium ) Curestn wsiraanuiitSEHD JiL-BIGLD.

0. SpRemes Sranmkssi:-

(1 SOMIFSL60lEL 2_6iTem wraLbsHews ssp@hSnsT (Susceptibility)
Sng soL_sHn (Resistance) GarsSne @ Comip SsaTment. (61.8iT)
o spurdssr (Lichens) wrgoLILTS S ' GG 2 ullfeumpdlsirme. e
SRUTAGET 9fls WTFmLES STHHD Sl AMYPSE.1pll SOL SHNSMBL
QuidlwéAstpar. srHfla sobgaTar So, LHmId eswflerr (Flourine)
CumsTmsaumenms SHLITESalsT o L s o smn GgIdstrmen. enurdluiiss
@Hs 2L suid &L Uearpfler wmmi SiEsETan CUTHTY ST 2 Conahisamer
o srefls@n FHpst CuHBlGEHaTng. @GS GaieSlsrGuTg)
Qeus AL Ou@D Fdwid ~137, sl prsirafwin—30, Gumsiy sHifwsel
QUL SeveT TS SN SHLTAGET LILETLGEETDET.

Sysveur (ulva), eTedig ComomT LT (Enteromorpha) Guirssrm siLpLmlesim
siflipe (estuaries) SflsT sroms Ll LLETLUGEDS. SemrGLrr SoGLimym
(Cladophora) wdmitd svigsfiGurGeumerfiiuid (Stigeolonium) CumstTy Lr&lessit
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sare_Ganshss @msSarparar asrumg yfwl uweTL@® ST per.
sere Conshiser snkg Bild HamrCLrsCumT sumpaidlsamsv. o) emTe ser
2 Gorsiisams wremLggisTer Bl suegflCurCarafiun guiiflgursi
QumssLosnLSetrmer.

GeamGlrsueur Fiflsd 2 srem BFSS Heienioemw U’ LETUGSHNE).
Gefiwsbeor (Duniella), sv@sei_GLmfur (Skeletonema), Gumsirpena
sTegoTGlswamill Lomsum_ oL yfkul LssTL 6T meur.

. 2. wifleoed Smeaugriger:-

& (pevmiey (Sensitivity) 2 s w fo 2 wiflmed srauriissT 2 ufifiu
2 s Heamas GawauBsryer. sTHm whms B wreum e e g
2 gayb 2 wiklme greurthiser undhu oy Tmiiseer epprenions o srerer. SO,
O, wpmd splregsir gy&mavBssr Gumsiry saumyssmenud gnflsfhub,
amagliid, smilyd, Gsmursol, smfiu, sm’ b, Quoré g, Lombisefs Gumestm
2 Gonshsmenih eemflul ubGam grar @ariss uwsTURSETDET.
@21 oL (anthoxanthum spp) srsiregin STauSE6T SISSHNSS
sraGsHdmer (Zinc tolerance), I|&Crmavgsy  (Agrostis)er
My HsmbgSmer, LGus®sar (Festuca) aflssr &g S Hps,
sndiggibssuufier (Impatiens) srlflud gigHnsr Curstsme Ao
TOsa5ET.GsmGh. Qma Apks SDOIFGLPO (& BILjsmTT S E & 6T
W’ Gublsbsorr g womas £éd (Pollutant scavengers) S6Msa L Qs SlsiTmenr.

greurtausefleir UpgEamhmth, susri leng Lomhmib LoMmILD 2_siTErmmIiLierflsh
THUGWD LrHpRisT HSsTRISmET LTESSaT S L QUQUIT T sflsiT
geromuaow Qafliu@ssddrpar. TEssssT LIS peflECaisme
SOLLGSH, FCamGas smL o Hueme Sollesipflelr  srHu® Sgitd
urghseflemed Bl psirmen. wawmmaser (Perianth) Qeuefids CLITs6b LaEss
SIT6T SMULOEHL G0 CLTsTDeUDHETeT Smysm urgre BEsT@Ww (Mercury
poisoning).

IV. eflsurtiessir: -

.nﬂmlil@.a;srﬂsir 2 60l Caisluysirer Cosdli@um el ssir Ly siref)
flaymsmears seafl o uilflegnn Qurds spsuyib & (1 Hletr menr.
aflevriig safler usGougr 2 miiysafisd usCouy Spraismaflsy CriiQumL st
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Cariig Hstrmenr. Flso GHN L aflvdiflamssmers CamtosdSg) Jymisugsr
epooid 2 areFsmdled] auflures uafligitaafldar 2 mrallsh Cerbgl HéagsiramL
2 (e &@ELD CosBlikmen seflsir oerensus seor_flusumo.

\BsaraseiT, LiroLisofhwu, Qeustafl&QassarsmL Gumsirm 2 uiiflessr ifleo 2_eirer
sar 2_Gsumss LommeDd LLFFSCST0) Lomsaeatle Sjemsnan SpSLsTUEIE)saTDsoT.
wsvotsouflstr Siflindss LomsLm_enL i Losson |(LpSseT LB \Slsarmeor.

V. srpmisuny) gsisursony,sdlast (Aeroallergens):-

@Hsb srHled UMD SreUTTiISEHLD AflURIGSEHLD JLFHIGLD. UPSESLD
oflortigser, QerpmCrmisd bl Lehme GUTTsT, WEIESS SIT6T
GuTsiTmemeu ST eLpsutd @)L Lb GLuLTeTmenT. STHIIE SEVHSITET SHTHSLD,
soGumissT LHMID LTSE@ST (trachieds), eyiurdser, L& seflsr
ApG s, Qedosar Cursrpme LaASTEERSES QAIUTMWMILULID
STOUTAIS ST CrmsmiLLD SFHLGSSIETDET. warEED ef 2 uiiflu ursLESS
(biopoliutant) gu@ib. Glweas 2 W& (PEgaIGih urafiysrargmsy 2 uflifliis
s ETeiiiyg i Lrisafle fnbs 2 ulfiug s pwns SGSILGSETDET.

VI. weflgiser: -

weflstsaflsr @rssn, Aybt wHmd In Hraubissr o L lgisrar
BESUQUTL Safldr SeTensud setor i) LwsiTUGSsrmer. sreflagnd Gleweu
afugHn 2 LRSS (exposure) wl GG sem_ghul LwsTu@HsTrme.
Syoormey wellgisafsr CaesHi 2 6ram Ursonarg srdlowyn o Cors
2y eflsmwnyd (metallic vapour) rigis@emsenh Sipsir GLmmblagLugmsd 2000
perRaeT upenowrer Cs& LTSifisemendon. L Qsupdlsmuonsl uflGeTdisse
@wsyio.
VIl. Qessiiusp, wmshué whpid @iy 2 L HAFwssliueb: -

Qe ifmih @CmCwnGamb Cumeny Gest 2 L GLIT@BL St Smbe 2 uilifiu
& ig SHemrasd QeALSOLBISsTTHeDT. SHMIS L6 amyesaflanmed sTHLEGLD LoTHmisseT
GBS R sme LONKD GonEG sae ufiGeTgmerar 2 uilfluflgysitenin (in
vivo) 2 uiMé@ @ausfiGuupd (in vitro) mLgsiu @siarar. ipflsmevseflso
TOUGLD WTHNRGmNTS SWE 2 sEnie nuLsmTH Syfud aflobigss Sio
BLSmasule urhphismer ghLGSgSsTper. slah@asflsr pramfooné
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SiuSlessr, [Hi1DL) LOGBTL s0LD, HEnE&eT BT Hsin Cursitmeabiils CotBHiiblm L seir
SnésSmS gHuGSsSsarper. 2 iifCaHuiud oeg 2L Hoswhun
Qewdympsmart uwsTURSH FEFSHQUIGL ST SNHSITATMDE
S6uoTLfIRLIGOTLD.

Biduneiie shiene 2_srafi L Ls EHlaafld sabgisTer pEFFsir jeTameus
e P 2 wiMws samsTaNinsSHLL mser Qawaur Hiou,Serner.
GHuTss shims BHuller 2 ulifius semsrafliga urdas, urdiefhursser,
sflsuugLilgeneu o uftflaer whmin Wstrser GursTmsubsnm 2 ulfliug g serms
LTRSS sShsnaufiso o_sTer pEassemsnouflss emey, Bieumpe ufiflseaflsr g
s\l QurLsermsd sTHLGILD aflemereysst GuTssTmensu AILTH Gl @®
shmsuilsr SHGUTEnSIL wrsLTBIRme semflsHsiLL. (bHster i SsmsliGLmso Lim
fiflmeaaaflss sypuerer seme Cors wWTSUTHG&maTs 68 & enfldhas
Qedwurailer udGoum vGdaeafldr DGy ITMIFS MIDLIKSST
LSS BleeTsar.
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SiHwmud - 7
SMMIF GLP0 F1_L BIS6T
(Environmental legislation)

2 BSEHN SHYIEEL0 LTGISTIL HDID (& pHmalGusmsd GBles)
SplusosmolEar L gHb G b Cuné Ceiis (psed HrH @ik, 19721 gy evor(h
g6t 500 Gadl uLTsCanmbld pLEs “weflgisafisr snmEEpa” ubiu
DSENIETHIGET LOTHTip60 SDMIEEHLE LD (p&6iTLpg6Sls allamSSeIuCL gl
26T et 2_eusLd ((LgsugId 36T 5t Cadl 2_eF SHMIS L Semorss
SoLNp&siu 6 aimEns). suLréCapmd wrEIG (plebs 2 L 6T b T ip6)
SOMISEN utgismiisns famawrard el L hissT GubpiulLer. 19720
QR susTTalievkiE UTGISTILEE LD GuiniulL g). saarsd s iks)
wrss_ GOur® s b 1974 (Water prevention and control of pollution Act
1974) @uapiud L gl Aerart sr@sedr urgisriys sC i 1980 (Forest
conservation Act 1980), s wrsLTH sH0Y wHmd s EOUTEH &b 1981
(Air-prevention and control of Pollution Act 1981) aen_ e smmIF s ps
urgisIygsi b 1986 (Environment Protection Act 1986) g fwsme

Ehubminn L er.

suLT&Canmd LIETG FLbE WPebsl BTG YemhsEmast dnG
spmFHYo uTgisTiY GHSs sLLID 4208 6L 58555860 epsoid
QanssrHaurlulL gl @&a L i 48—A iflay “LomEleomissT &ihmi&s,pemeuLs
LT g6 5E) CLIbURSSAD STHSmTUL aiaTailonGamenyih UTGISHTHSUD
Qs T CoustrGud” stsmmud S1A(g) ifley “sm(isar, s7flmer, Bl opmis
susTTallouiyG ST 2_aTafl L @UINMEE (S ipslaemeTLi LTSI S5, CLoLHRSSIGN
whmis 2 Wilsefldr g ufley sM_ G0 @LGTG GG Gy usafisr
SLenTGl” eaTmin susiumSgAmg). srarCa: mog yrdwemninemig
SNMIFELPD LTHIGTUL LHYID HHNIEEYH Cuard Wsadflsr gpiume. &
&L_EHLOLIT(SL.

@Qidu grarmish HonCubdiyster du WeSwwrear L Biger
YetraumLonms
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1. susrellnu@gaser urGSTULE FLL1d 1972

197210 oyer® oSS Abs HFFLLID aeTallumEl UTSHSTILE
LSS Qb mURSLTEL. 19761 gy g6 susmalloukigassr wmblo gjre
L g wslsh @\mEe QuTEISSImDL Ul gwasE (Concurrent list) LrHoiuc G
ausTelluriG st Giies s L @hm wsHhu o5s JSemib Gunms).

@i susrefleoriig eumflub (Indian Board of wildlife-IBWL):-

195210 gyer@® o @arssiulL  @amrflun  aarailohig
urgismiygFa L Gubhpiu’ L 19nG esraflokigd srermmaiunsst, CoHhul
whisrsesar Cursiipeupeny oemwssgl. IBWL sr pédug Qowsurhesr
(NedreimLomuy;.

1. sustTaflovniE Gsm_iumer GamHEHemeT aIemTILNISS60.

2. susalleuring oyfleysor sumfliud Hmid susTafisbi@s STULITeTeny
(warden) fhwiosmb Qaiige, gjeriseflsir gblems, s s CumsiTmebemy
SUEHTILIN)IS S0

3. oaumrallon@ urgsriys slL5Haré) Wpoowanurs sufiyb
pusdasrer aflomdarmsaflerr ulywed swri Qeig e
Geul smLwm_DLGHIBemes SHSS60.

4. QFslL SAsvSL) Sy oy uSED 2 6TET STEITEISENETL LIS 5560,

5. uHHu B sESM_HeTamns L memuD moss SjaroiEss.

6. UCigwedlsd @1 ib Cuiyiser efsrtig e Qemuiurear sismfllsmismers
oL QFiige.

7. femnfls@mags sliyiauunar gyflsmmyn Goparelsssses
evmL_smewr ojeflSsamuh Jsmid oiefigssb.

o Q&L 1) oyforsHL LD (1972) ysSIGELLIb (1973), (psemed
S (1974) Cumsirm LR LTEISTUILSE Liiser SOUGSSIL L sor. spid(p—
asrr.a;t.b‘rr gally @k Hureailsr gjemers s wrhokisEph @FFLSoms0
Herupmislerpar. giy-sreubi sar wnPasSHtsars sanFal LsmaL
Wstrumayime.
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srhsdr urgisriyse’Lm 1980:-
@&a LSS (PSSNLTST SEDSTRIGET. -

1 srhsmens STl igwd Qem furer uanflsEnéE WO LSTURSS
urfle PasE PSS aPRSILGIENG). ST g0 Sl SIS,
USISSMLTEG560 (reforestation) ommub @htmenssiLITe: sLeT(HLD LTRISHET
S|SDWIHE0 CLATEIT WEHITT TS SHSHASL LiusiTL(DISs a)(mLoeorvsd wmhls
I & wHEW HemhsSE_b YetarsTs Jjaind) QunGaeimGid.

2, PEFFLLEST  pRld  IDATSH  uMES  ESTHSEHWD
urganrssiu@Harpar. GCuooid Bshers Iyemwssnur Glsrer
24 Corgmard @y srhsails urgiemiings Comanurar EE Gss!
wsSliu asGL ultbgieny Qeldngi.

3. sTRsEnsGsT EoLGuph sLLSHNGUYpLUTST sTEETHT
QEwsuTHIEHHT maTHmGud BIFF LD 5O&SHAD. Taflgb
CawsufiRa6, Bisgiensnast (water holes) st RSSiSHe0, T oG e
(trench), GYMissT USlSE60, CETHMATE FTally H6T JMUSEHH
CumsiTmemeus e allhinilug@ aflssiuT Gsmarg.

srQs6r urgiariy slL SHdr slL 550 ~ 1992:-

199210 gyeripsd THURSHW SIS LTHSTIYS SLLSH(HSSHD
wiHHL ordsr muHCur® wirussmer Glas Lo g LlesEmuEs
Sjemailey Geur’ L imudEeiE S s@Bemr GeusrGesner SimuodlsSlsrmeL.
sTaTGsu QeausSL BssifssT (fransmission lines) whmnb L &IbLSmMS 26007 (LD
SjeoiolissT Hienosse, msmilBisa (drilling) wpmus Emilsremys S LT
Gur it pUDMYE Qeudu@sSs s Hé& S gi. 2,607 6D
EnflsramsH L hismeré GausiuBSs LSS Sl gmundl Caame..

@&siLgHeruy wrhsest QaulLouLrefliLrgn sl widu
opemhsGHsT st Sgrouilsind] syemmenrisan Col Lhiss saflgrn
Ahgafls aying LUARTESETT Siiaug &auT&:AeRILCUT L5568 LTE.

Caullens, N, g QLT 5L &6, FLIL Lohmitd Lim ussiLuSiTsener
LR Cursimene sTREMME GrusuTBeaflir &1 axmaiTD Seiee
urgienselul L srGeafls gjgpoduilvame.
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&M 1p6 YA P PSILESSILGID STEITEIGHT ST g 65T HHNIEE,H60
suflmamul urdsgialiL o G sTaTUSTs) UPLTEISET, 676w Qe
STEUTRISET LHMILD Lo, SSRGS Garam sreumtisamemt uuiifi CsustsrGib
STeTErEId sl wsHu grddar wir Jepudowl GQum GCeusorBib.
2 6iTesHT HSTEUTLD ST6TMsy JjsurodhlGiLm Cousiomgis gjsudhuflssns.

Leveui  ereramd U QULERS srEsafls o Hourdlesermed
T SSULGSNG. @5 TCamID @@ GMIILL aflmiEsmol uy&mas (host
tree) emipSlrmg susnmuilsd @) srdiemt Qawsurbseaflsr (forest activity ) £1p
undng. 2uflflud ustuwsms 2 mLw sTHssfla  Gealduudf@
(monoculture) smarg galiisstn Q&L HUUTR GLln@Hng. BCs
srrsHnets wabufl urkssr LlAGsm sTEEmT QaWwsHUTLTSES
& SILHE DS

anisg Cligmfle, sr@safld uryh pHILEmessTs 2 6rar Snser,
Gugd urapsdar CursTrpanmn Jysdmish Curarmamanpd srE Frrrs
QawsburHiser 2y @LD.

Bi wrsur@s sLEOUrREs LD 1974:-

@&a L gheT &AW gybsrhiser HsimaimLonm):-

1 Smarsgiotens Cupuriyfi winn Hesse Bfsr ST&mSL
Lymoflé e ommitd Sies g Esb.

2. WSS, e wrsss. UL B sumfluriser SIS SH60

wgHiu ursss GUUN® eumflutd (Central pollution control board):-

WS wrass. EUUIT G surflukiser 2, CoursemesTaseir SuLpBISHEULD
QOEAmaTSSaD Bif wrsLT Lamard 5O&sa whpd SLELUESSD
Cgemamen Gemftm e salsmer gefidsa Silemni Qi ésirmenr.

@e6tr Lswilmer NemaymLomy:-
. wreSe . QUUTE uph LRHAS S L tisemer TOUTE Qailge

. wr&g QAgrLiumer ydrell efleurrissners Ceafsms, Q :
CoxfiiGad 8818, LIGTSHH
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. sfiafi, Ganidsrmns sflasst GuTETUHD &5 Pofésab
SiBHnab afleréEi aaCuEssT SuTTiGs.

. Eiflstr gEiismmud Glniigsb.

. SONIEEPO0 LTSUT o6 50658, HLEULASS WYL GHOILISHES
ETH Segaiiu i Lb sumfiGge.

. i sfleyser wrdiflsmar QuImu SUMiEHS sl RIGMmET JELOSS560.
wrflo wrassl EOuTC.@ surfhubigsr:-

wsHhu wrss QUuT.. G emfugdsir S Gavaubid G D|EOLOLILIEH6T
Sips e Lswflsmend Qeiidlemmenr.

ECyremL e Sybeug) HewTnissnar LOTELHSS S g1 Qamfinamensugsr
SisoingieTer G Ui TEle Syr&iéE SpCETFMET QIEIS ST MeT.

QarfpeTons sfasEpsaTar STSMS WipaCFIid 6T per.
Qamfpsrmasaisr aflurs Geogud FCrram, Sy 36060 Gl
syt eNmhe rdf B Crafés gfismmb Qupdlmddlsrmerr.

CaaféasiulL urdf Sy @ramrsl UNsg Gsmfihsrme
o Msmwwrert wHmid sdserfsafldr me@uIiussLar Hudsmrn GuHD
SYMLEHS Sn L TEIEEHES SIEILT soersEleirmenT. Sigini] smeuSSULL L Lomifl
Bfieo 2 srer wrELASHSaNarT JaTe) YPLHSSILLL 2 && JTmad
(Maximum permissible limit) giresong sommed QamfieTeneus: Sierod) LomieELo
2_feow @shinumfiurieEnée 2.

esuGarm, Qamhemmenid GHnih L Lipaibdsh Gemfiharme ubiu
gardsl faurtsmaruyd GHIILE, popwursar sl tegss
eflstoremri i flé& Gouetor (Hib. eflswremTILSGIL 6T 6TDS6TGa QLG siflaybi gy lin
ig HEUILYLD @merse Cassr@id. siflayforl LLETURSHGID (PaDE6T,
ssHeMiy whnid spfissh GBiss ufiigisrssmer sumflukiser oeflé@Lb.

Eiorsur@ss@oussliwnarg, Osrfipsrmuss GH55
st Qupeyb, wréfl fis Casfissaun, sflaphi QaueliGum ybu
auflesit gpmLsHe winth gmfierame afiflnseih CLeTmaDD LNISSALD,
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BB el iemp e Linfeaui (B gy Qeniaunid, siflebi oplesE e
CemfiihaTmns g mund efssab JyNas miSeaD aumPiLbhisEh &S
femid gefleESng

srihg LrsUTRSSOLIY LKL &_EIUTGS sLLb 1981:-
@Fet L ST (pSdhu DpbariiseT (Nera(miong).

@éslLsHaruy walsisEsGn SINFGYMEGD a0
sfenerellsEdatawl S, Syas wHOID MLSST YU JOETSIID STHH
unsuBSSHeamrasd &(hs bl

19871b gy stor(H) peSlD LNHLBSEWTS BlF& LSS0 BimpSSLL L .

i g Huum’soL 0 CuraGsi sTHM) Lo e HRuum_® sumfllurbiss
Qewau’ (s orHm wreurTioLé sSaonsrafllsHarmar. sSTHD
wreurQSsEULSA L Sder iiflay 176 Ly Gamfibarameuss wrada Huum G
surfwiissflsr eflHpamnseme's WeTupmieTmaTeuT earLms surfliumbiessr
seorsrenflés Couster@Gub. 1Nfley 20 aurseamusst 2 thgh Lmsullst Sr&mE
Eiswiuise @ weaflsgiererg). @ssr gl ufls wrhe oyrarsrg) Grom_Lmi
aurserd &Lt 193960 &1 Gt surssr( udley YyHemisE 2-Ss5alHhn
SPsmSmsiGuDIEng.

Uifley 196sTL19 LORTEleL SyFaTenTg) LMHle Lmssar Gioum” G sumfiug i sir
2 Condlg) gl em LGS “sron wraur@e Glur G ueH”
sttty oflefsg SuuGHTh geuwdssiuL asflQurgmad seily
wrsuBSgIn Un erflPur@r smert LiusTuGHSSIuMES SemL G,
snggrersurGs’ Guum GUUEGHuilsn wrflas st GUUI Q) surfiusSstr (st
Sigrsd Gupmae sibs S Gemfinerenssmunib HneGar GussGanm (pipLimgl.

Bt wHyid STHD) r&Ess  GUUTE kst s (psopui® Qsiiuagd
aumiiueflsSlaTmer. srhyl LIE&s. QUUTHS &1L st 3taug) iflaflstTuig
urlSaOuC L BLUCTT oistag) Osmmbemme@um Cuosmpsomus® Gainusm. B
Cumeirm Guosh eomuiBismer wrfleoSHeir o EmEITSH HUNSSIL L ot
Sjpoeog Lt GLst op i Guosopemmult (B oylemflssir (Appellate Authority)
G silemysment Glaibupd. gy ememr Nniss 30 G sEns@sT Cuspempuie
QeinuCsustor(Hib.
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sOpIFGY® urgismiys L (The Environment protection Act
1986):-

BLGI Brliper SOn&EYs urgsmislsr werGarmgwrear wambs
peirsamsi @S g Sesind) GSeS sl S Hramren
[baurbLIT 191b Gahusitay, 198610 gystor(B @FSU L LD HoOLBSSULL L g BIFA_L LD
sHNIFGHYON UrgsTSsD CuDU@SSaD YHsrrn gaflsHns.
E)ea" 1L SHeimng wEH o dler Lessflss SpaimLomm.

(o) ormm, B wHmid wer g EhuaDiinGS ST Hiferruh Gaigen.
(@) od urs 2 drafi L uGaim LTsLHGSHsaflsr EPHSEILLL 2 &5

Zemensu (Maximum permission limit) fiswnuid Gleaniigeb.

@ &sInFGYNsGS Souw Qsinyd GQurGl smems mswrarayb
LTSS SenL eflEl&s60.

@ GO L @Lisails QsmfihsTamusmer JmESaD Biussald
SenL_ a5l 560.

(2) SOmISEYe LF&UM e JHLGSSID AlUSIsmMS SaTUILSDHSTET
urgisriy eflFyampsaer Gon@ersarEnssm wHmin eSlusgissr
aHULHefl LT igenerd STTE(ES60.

SOMIFSL60 STSHEener GBS SNNIEFESLH0 LITGIHTILES L Lh 198665
uligwes 1-1V sir £ sumy wrsu@sHemer Geusfuli@gs, QzmnflpeTamad
sfiasmear  QauaflCuppsed Gurarm GFuduUTHSEHEEG SUD
Birssmifisaiu’ Qerarg. @aGarm GsmfibsTamas G 2m &5HnEL0, NG
QeuafiufiL i@ G SHHELL Hu @SsTD LIMUGENG. THSHGSHT LTS,
sifieubenr Eeerfifls afiL_mss oy@eir BODullsar gysppodlsalin’ 1L 2 & gera) 30
ppm stargid, Gurgissfias sromrulish ol Lre 350 ppm ersirmod
fugdlCor gsag sLpsmrfiGor afiLméd 100 ppm srermib
Hiremnils sl HsTarsy.

SO@IEFERe urgiaToy aild 19866 up Bl ordsr uswflgs: -

1 alifpempsafls GO Qarar sréHamer gmLsHeTsS Sy
ooy wrsu@Sgn amyssomarun &nkg Qsmfispy uismeri
uLsTURSHE s586:1665 GamiineTamasamer eusShumidgisen.
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2. s\fleysmen Baraphd Qebg uwsTuSS 2 siweflEEe.

3. sl fonyh amussmenys sonisEpesin efl. auaduafléEtn
Curgy sfleyssner @ Biflemeullsr seaTLWLISEL Fnmers
(assimilative capacity) smaHis Qsmergmgen.

4. Qenflpsrmast Bow Qamfld Bukhisamer CuHGststard GlFiig)
srfllQurws Hpener gHaflssn LHD WrsURSSHsaflsr eTmas
&DNES ISILMISSISN.

SOMIFGEYO urHsTUUFFLLID 198661 &1 unbaum aueTidFRS

S L rhugemred sTOLKDILD SMMISCSLp6L ST&adSHem SR (Environmental Impact

Assessment—(EIA) ) slL_gH(m&sib 1994 9410 o stor(h QiasmssorGieumu L g).

SMMIFESHH UTHISTULSF LD 1986@)sir &Y “@Li @i siflajseflsir
Cuernmmenn oy eswrared elifss 1989 uwsHu  Irere
QenssoBeuin gy, @iefidsaflsing siflaybsns oo efenarsyser sygnbsord)
(PEODUNTES ILTTald SEfdsab Camanurer aifipammpasmer ssHLBSSnG)
Qgmfinamsns 2 Memwrerfler QuryitirGib. @esusiifiaafsruy sy 18
sums QLT G Sifleisdr Suiul Gitarer. @&sflaysmer ammLTss
snawneray, Caliggimaussain, aSSefdsan, Asmiihsrmasaflh Gmhel
Coaupl55n® aOs86 Qedann gyflssnd efduypsmpssr 2 srarsr.
GQzmilbersne o fewwrent st @labsnms seme i s srubbls: sifiessmer
Ijsnn ifise Gasmar@Gid.

SPMEFGYS uTsSTILS sl L 198660 &hmFHYH SafsHmse
(Environmental Audit) &@tb @ _ib 2 ssmg). @ssin g e, Gsmfharsme S0ag)
Bimieuerd SHmIFEYW FL ks wHm eldympasmrs smLifipsansT
Bevemeo, sTeimLen g Camrgemsomuii_somb. @eiioumm) HLog) i g6 SHmIE@peSie
iy Gubum_ iy MG s L Sdlstreoln aufiasns Qe Gerers.
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SNOIEFGLP0 UTGISTLIL

Puhams susThigensT Wea Hpks (pempuflsnd Lwugstar susnsulignn
2 LCWIHSFHC HHMISEYH uTgIsTiY steruu@Gid. Cruesorn’ F. graviesr
F.omuy weflls @arsAnE 2 wisy aumrpsmsmu gaflsen alswress
SHMIFEHImaL LILSTURSHE QSTETERSH HOMIFSPN UTHSTIL 2 GLD.
sLES 20 genBsars gmargs wefls GQsudur@safigin e
(PEFNHDTRT ST SOMIEHLP60 LTS i (B subgleremgy. Lo (1990)
{Murphy) eretrusuit “urgyeminy 2 ufifwed (Conservation biology) srsrugi
2 ulifierd) usinowsHener A HMlefiusd suLfipsnmessmTsd LTGISMILGTGL”
6T63T [} SLIEHINLINIES SISTETIT.
SOMIEG PO unGlaErifer Cupirssnissr:—

2 uNiflsomiusset o aHs oul L mruseflsdlmrCam 2j0mg) 2 il mhCaT
S CUTHMNS BHSSHH SHMEFEL6 uTgsminilsr s G;L}ré,asmrr@lh.
Gueiv 1994 (Mace 1994) starsgin yfleShucomerit SeranemL i gmiFds
sL@ornild  gudHamd aomdariismens  &L)& oL aimm
susn LRSS siTemm.

(@D OS5 urs - m.j ST

(Vulnerable) gk 10% aumina gt
BymiusmaL
(@) opfups flemeoulled @ m&H@SL 20 2y cET(NSEHSH ST 36060 G]
afleurbig 6T US| SEEV(LY DS (ETH ST
IfiEs oSl 20% sumiiiyseir
Bmiusme.
@ onflafsr eflafibiso 5 1, (HSEHSHES6T VMBS
Bylusme Brsr( SmepHEEESEST
2k 69 50% suminijseir
@\mULeme.
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43% (p3iRs DN CLNEETITL PLPSITII SUSHESLITL L 6) 67SHTEUS 6T
@@uusres Gueav SarsHHLerorri. eflonigseflar  aumfikissT
Sfissiu@augngun, Siflswrsl uwstubsgmgTaid (Over exploitation)
Qsuefl BT Q&G @emiseflsr aa@mausurad Lm srraflsanrad 2 osin
Ppsudaid uso o ufifleriusst opfluph gLuSE 2_sitamer.

Pupame susTRIGT: -

@uibens eusmicaflsh @7 e (B cuenEHS6T 2_6iTasT.

1 USIN5 5616060 UETRISST. 2. LIGINIES SIUGTIETRISET,
1. ygwSEsaIhm SUSTEISST.

Blweu Gurgiaurs o INmsITeT euamEIS ST L. BoudpTsd e IGLIEE &b
Qeilgy Quis 2 WAsmer FReLLy savmismsmy ghsbess Qiw
g (s7.8m). ST ST, suselievriygser oHmd tBstressmb S Shuens.

2. ygin&s Quer asrmiser:

Qe srgIsaH6T WwHPId ymguga sAQuTGST Curdrm 2 wlyHn
OUSTTRIGHETT(SLD. @eueuenmhigssi D @eiL Fiusursmes Qjpoeug; 1wenfle sumprmefls
ST Glusrs s e sflss Gmnhs CossHHow FHSL L &6 lpme.
(r.am) @movussns!, Rassf, Gul CrrsShun Gursirmemeu suerieuSlsheneo.
UGIINé e Guusor sueTriiss & Singieii’imed geunap eTUGLTGID
FRGSIW s,

Pupsa ueriigaert UTEISTE 601~
SPSHERTL 9 STTEUSTEIS oS UTSIST&S60 jsudhuid.
(o)) srgsessh:-

BUEISsT Sishisaflolbha Oty sEGSILELD &efl G L et
G0, HTEISHT @Ttr® aumsL@LD. 1. 2 Corss STEsesT 2. 2 Coorsid
2jeonrs 19 Hirgysasr. 2 Consssmgissaflisy GimLoy, ST, i Meaflenn,
SI5sBTs0 smiiub Hnib 56mb, 2 CanssmmaussTTsT wéafdund, GCnmbiund
hmih Shisid, QeusTsfl CuTEBTDsEILLD QL BEGD. 2 Curan s L)
B eafles saufho sl GLars: s Hlooéhesl, G’ GymeSiuss, Gubenss sy
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whmth Sjgm s6H0 QurgLsamrar wlreflwd CursTmmead, splGrl,
ursGul, Guriimsy Gumsrm 2 JHETHSSEHD muTD, GuTsTD
TS SE M EHLD, BIFD, SHHSEL, L0SST CLTSTNEDAILILD L MHIGLD.

@rdursiler srgliugaser (mineral deposits) wsEwD HirGgetis,
Fllesua, prisaarl (g gfldvar, whnn Cune abstersSain
Uy sSILETEIT6aT. ST S CUEMTRIGET 2 FUGLD (LP(PSUSILD CoisLonad GDEG SuHEISTE
snturg @& WslGuiu Kréfmanuns 2 BONOSS aGHDG). TG
ST GIEUETTRISHEET LEG:a LD SeueTSSIL 6T LILSITLE &8 CouetorGLD.

(<) sr@ssr:-

LsuGeaum) susmaswes 2 uffeamers s gyl &&SufeSl kg sifliol
Qurplemer 2 Husbd Qesgd GYlimo waETLOG®SSE STHSEN
upmofléEstrmenr. s s, Lisnseiga stiiGLITmeT LoDyud @lHLUSSTS CuTsiTy
ygInNées Guer summaser SitgieflLrd wafllgsar sr@safle o srer
ygINsaan aarhismas sritg eury Crflsomb. @hdwr Betor
BT samaGal sTRsmeT Jiflefius L fauoma Ciosumssorento GlarlnGe storip Wgeor
Sl GHEs HIhaITerS). ST@OIS:ET WD, LF&en 1) Swrflsel uwsTu@e
LrhseT, Seuemd Cursrmeamenm jefliug) . Giblssra wesar opfiiy, GleusiTamb
WwHmIh weTEsTSMS UTSISTSSH CuTaTmRINmY) @URGLOSSudaID
WS LG audlsEmg.

2 &5 seuuransmiily Bigsuerd (World watch Institute) 198810 gy, suor(B)
Qousfii’ L gynfidenausled 197060 16.9% 21,8 @bHS QS sustriiriiL) 19805
14.1% 16 GoDHEaaI LG srarmid oy 6@ syrefiuns 1.3 WlsvsShusar
QaméLi uptyerst srRissT fissiuBugTeED GBI HleTarg). Cogib
Grdus Codhu GQgrmeanuigs asursmmsmn (National remote sensing
agency of India) GQeueflufi’_ e LsirafleSlasmb @ihSiul Gk raImsmers Sml
100 &5, ugbuerelim@eT @BES srR&afNe YarBdE 15% oy
IfissiLGugTes GO Bsarg). Cuaih srhissT IPGESIUGMISTH
sTLGLD ClesiTemd LMD AISTITL DLl 6|8 ETHE S & SHmiam Hmid by SHyT
suGsaflast flpis erarmseams muodlsrmer. wHSIW susTafiued sumflud
(Central Board of Foresty) afusdisd 40 whsveSliveir Qamsiim Lwerhm
Beuiiaeflet snbisener suemTHad S LM Qsiteng). @hipwindhumed GuLimmemrsmy
(psrGerrdmptd Cousmeuaumin il EHid HHSMNSGLD.
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@iHus sr@saflsr uniuarey 637,293 &85, guEth. @& B ipe
uptueTedle 19.39% b Cadlu amrsGlsmstans (National forest policy)
1998sirLly SHMIFEPSH swElme WHYID SHMIFEHLRO HlmeS ST enamLIi
Lmofée BT ig 6T LTLILETTE0 eLpsiTled 6a(rh LikiE STEBIs6T @YGULG Jjsudhuib.
srRseflsr ymereawoiis arugh S wéamers sTHSMET UTSISTHELD
uswlaefls FALUESSIILY. @S os T Sremmusgmss CamflysTearg.
Sig6itLp STEISafs susmiEd opmb uTgiEmIL Lswefluilsh FRHILEGLD LSEHEHSE 6
sn{asflsr Lianer SamuaiisEd 2 Nmuoamu gefiés Geustor(Hits starmih GaHEIu
T SQesTms Qi niSEhsTeng).

@) suemrafiiigser: -

auaTafEIGL LUTSISTILD SHNIFEHReNSsT (P& JhSTELD.
susTT NSNS SemaTll UTSISTULGET epsutd gyfiw eflsuikig saner fielleSi bhg
UTSIST&S (igud. susaflabigsaflsir sramenflsmamu gfleflss Qe
pupsmer Spsaao. suflsefle Geaismb. () Calmwflomws s &
FlLgdler (game laws) eypouid @amt QupssSSmeeTar aileonis semer
urgisrsgl CasmLwrhismns sHSH60. (2) lenGamas GELDmaNs
By maussen, (3) amfiLhisemer CuBuBSgisn, (NokiGsst Sufibhs
CuTeuBMS (PSSwbTeT SMTsomd Sjeumieir eumfl_raiser HfSSILEIGISTT.
steerGeu yeumnilear eurLfll_riiseme GLolbL(HSSiSe0 sustralisokiEll LT gL ier
(pSEwLTer YrbaLomGib). susaraflevmsgl urgismiy whmnib Ciosomsiorsmioullensor
mreucsll . dliy (Ralph T. King) e@ (p&Camsmmid eypstd eflanfisgismerm.
(p&GamemT ST epsiTm) FWUSSHHISMTS eiloukiguilifius, SHHmEspe whHnin
fleotuwsrur® g Swuapomnsd GONIL® epsdThd sw PéHws G
2_enL lsnau sTsiTy eflemSdhusierm.

SHDIEFGLHE oot i eBTLTE)

eflsurbiguiifhusy
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@EHureller 195210 @ QEHw aaraflong surflub
Semwssiul gl s00urgl 485 srsmmmekisEhn 87 CaAW LRSTESERD
@sHwmailed o_sirerear. @gstr Lyiverey (oG 4.06 tsbsdiusir GemsL i Lopmrd
1154 Lhebedlwstr QamsLTsemm@to. @& @)k Shwurefsr LeSiumnis 4.75% i@t
Bmeu maTSHEID LTGISTESIL L LGNS Jfeiissiu’ Hssrg). sTeflgy
Gl 6l &55HrSHNG (er us ErOpTETHiaaTs auer alunEGeEHL
BTeUTTEISEHD HNSESIL. R abSSHE SmyemTioner L smysuflser [@)r sy
QeucbLm g6 2 svamear. bl G Cousdmguieneu STEBIS6T SETaidE Ll
vwaru@Ssiu@as (overexploitation), suareilonigseflsr sumfliid
weflgiseflar GuyuiGliysmre wrHpluGSn, Fraaul CuIs S mTSg
SIS, GLBERIIHD L&HSHET QBTESILITED HTHIS:ET allsuamu [Hlemisamr oL,
Qarfipermusmrsad wIPPLUGSsH, dlomGssr GCFTLiHS
CalsmLwm_Ou@Se, urgIsTesIUL STHISafD st B aupksOubIFs
CGurarpensy gu&h. Guand fhfistenrsHlLmusEpn su LhHnG
ST (HF&HMEEHame LreLGSSH, sSThsmer |fléSeTmer.

@Edu susraileriig surfhud siLSS0 eSS CUIGT G BihEhus
susTTafleuriiG SHemell LITGISTSHS Jihie Bty ungismsaiuL. CausmHid sTeory)
ufi gl ggistargl. CaSw auaTsGleTaTens 19886iTUly QG SHSIMDILITETS)
suesTaReuriiE G606 LTGISTUUSET Sjeudlugens 2 6Tihgi FimiiL &eer Sl -er
sussTeleurkI@ &6 LITGIST&aLILL Caustar(Bid stear Siftomemd HsnmGeunhsier ).

(7) Guil&sa flemissr:-

SOMIEE Y urgsruy Guansmremwuls flemsaflsr urgsriyh
ILBGLW. veomrarGlyDssr (Perennial grasses) Guili&geomsd sTHLELD
urHONNmEg TaTasE Wl HiCw Wsrdsormer. TG Ui 2 HusHemuds
urmuoflés Cuilissslsr HapQeusir (frequency) whmis Qe gy fiuaiheny
RUNG UOSSISH Jpudhud. @sMnE Guoud ailorigsaflsr 61 sflém&aiu
s jusd sldssShE TnaTm By LT S81s@sNsTear Gaistm(Hib.
Cui&ash fleorssenem uev iiflasemra NINSg) e Nfan e oy sao@
CuiiFss guemm_raayd (grazing year) 3ih&s Qmo@® Guilsas @lsorg
gerLrsayd (Non grazing year) senLullpsgil ysGeaueflsamery
UTgieT&aem. QrmuiLTe Camauilsanns ynasmst SUflSa] LiLseTeT YbHesemerT
s 58] Guli&Fssh RIS spEIE LHSSmD.
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(2). wsior wHpid Heord:-

LDGBOT 6LIGTTLD, LD6TOT SUBl60T EuEm ST, Loswal QYfILSHDETETr SHITITEUOTIRIS 6T, LO6TIT
urgisriy, B whmh Qesrerd Curarpaubmied @\mHSI L06woT 6 6Tl
urgsTiugHeTar aufipsopsst upBil ue Y rmiEHesT BLEGI6TeTer.
HCLTEND BLBE aumEsmer. wssr ofilsmu HLBSESID @wibiiuc whHmid
2 1flut srgamflsmesd GompSHa0, STatiSmar amTds) e afiismus
SHSS60 gL EWHBISTT ELYEVLD LOGTST CIET SHENELI LIT SIS &8 60ITLD.

(2em). fFii:-

usING s auemhisefl e (péHunrars) Eiserongi. searla
Breusmiungismiy sad eSuorsrsrELo. B wrsu@Sgid Gum L ssi
il souumg S Qangh, ua G hisafls gymssr Hmnodl anfibg Bi
afsrmeuamSILLD Losmpssmemisafl B aismnTs sLedl SolLmSLD SHSS60
Gumretrm GsweumHiSsT eLpsuid HiT eUETSHEnSLI LITSHISHT SHE6UTLD.

(s7) Setreuemin: -
SLEG v gy sior(hiesemTss 2 e (5 Listreusid LAs6LD GsmEg) aubEHmat

EF woraLm® whmib ) Beingimer sim e &b CLITsHTM S euoTThieemTey Hebreatit
LBedT suemd il GmmE SN L g,

Wersuenussmert UTEHSTSGn il naer:-

1 BT suMMRIS AT LTSISTSS60.

2. Fmubsirseir AlearS suenasullss auemevd:setor (mesh) o_sirem ausmevesneLl
LWIETLI(H S SIS 60.

3. soL_eemioL, bEsa, T Qameedld smeurmssr (Ichthyotoxic plants)

Guirstrpaupemmi LETLRSH By Szmes Sl Qeabisn.

4. @eariGLmSas T sinihy Ssmas s Qaiisa.

5. Bifletr @i ieh, Cougluwid, 2 ufifiueh sty smems UT SIS S&60.

6. Wistr Crmilssir Lopmih e Detsenflssners SLOULEOSSISH60

7. 2 1ifled Qgm_fumer gyymiiééeamer 261550515 560.

8. SFsuLE allmaréensE udlars 2 s5s ey aflmen & NIHE
W&Augsinb oefsse.

9.

Beweuiaer, Qurginsessr Cursrmeatseer Wsirsuard urglarofe
FOUBSSI560.
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2 ufifleriusTowd urg smi
Conservation of Biodiversity

10920 gy BT LTS 5L 36T BUICLTE D Bt aTavs B
o ifAesrOLEMOILT SIS (5 S s @(HE6LCUTRNS) STRTUMES 2 MGLD
2 _qunyd Comfhidus). Liuilsd 3 s 30 BlesShusr 2 uliflariiser o_sTere.
sreflggnd 2 WeSugsGn @omparsr o uliflarmsGor Guwfl v Rsrarer.
usflysgms (ice age) SiBSa g Caulin sTob wHpI amid Cursiy
SMnI& e LrpurGes Gubmed Caiafsr g GawsulL ST S L
@eriisdr o mandar. Ao 2 WAaTRISST WmPhSET. JLETTO @Tamni
2fayflmase walsellar Qswubur@str YWYsHsTTamID. {80
sfemaraunsd SoéuTs kgl Garamg m&Eh v 2 uiflarmser oifiuub
Flemevds @ Seremi_(Heiremsor.

o_uiiflerr uemOWS Sl BITeiT(H aIenSS6T 2 _6iTamenr. 1. LoyLeULI0 LISSTLOWILD
(Genetic diversity). 2. pHeosts uemowd (Ecological diversity). gif
@argmes Ceisy o ulflsalo Cuyd uw Earsmss Coiks
o iifl&Ené A Cuuh sramiuGn wrgur@ssflsr (variability) siemey
woryaufls usirowid stariu@in. wiblullsh 2 sTer g BleTSEleT ausTEmL VG
QeusuCouyy (pHmasafld o drer sraurfusss wHmb el sefler
sTetoTsf\&h6mes (S pfleneuts LIETTLOWLD sTuTLILIBID.

Bupmas Eydld urgisTsss (In - situ conservation):-

o_ufiflssemar 2yemeu sumpig QeTsing (&L @ubansé (s pfmeniGauGiu
urmfgat uTESTESSH BUNmsEEYlla uTEETSSM meariu@i.
afieuny@ e Seubiler Glunames ¢g,pediGaGi uymoflsss mosg srtlsrssfls
g o ulifl U SRYDODSATS MMPES GLHHH HDLEGD JmarSHas
smysilemenyt Gunmes GUYnise QariCw spumsnd urmoflseis Gurs
BowWTd SrEwarg. Bunmss,psd urmufife Cadwl yhsrsssr,
FrATTRLRGH, Quimsl UTSsTIUGSesT GuTsrpeme L hiGib.
@uugded geralld, ymuinils, CrpréesHn, Guearsmrmuddmeflo
wrmurClp GEETAID s66565HDAL NN Qmean 2 mdlsr 2 ullflsry
U6tTLowiG 6t SemEndILD Sy @SLD.
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R Deofisst ()0eg) sgily Hohismarl uTSIsnSge:-

sgifertuser QuTgianms HasHnGi B eHE G ufls gismLohgiser
g &Te0 LGSHWTGLD. FgI0LEleorseT 2 wilflariusmound Heomhs LEGELNMSD.
@uugdwrarg aor HnsHmausgisQarimugty GSssTr LG Esar
Qleueiremd ¢g,Lpmosb LTHISTESUILREIDS. Coguid &GIUUEIRRISET STTTLIGT MM
B5Csetr CusTpsuDEm BlLp&8)5 Casraraugmsy uafluflser s LGanLibane g
S&HeSmS THLBS SIS men. SN Bl emid weflgiseaflar Gewsum_ig sr
SMyewTLons JiLgen lgll UGS @IHLILSTED Jieneu LITGISTSHSULL Colstomg i
IjudiLid 2_6Teng). nTegevgTenflh 2_sitam CarGeug G Cadhun Lymis (Koeladeo
Nation park), wswfiliflsb 2_erer Conrss6 611l (Loktak lake), Lgyamilgsirar
QamfiGs sifl (Harike lake), sibpsmsigbifled 2 sirar eereomt spifl (Wular lake)
Gurstrpemeu @idlureiley o srer siaICses YPoHHusSginuD auminss Fgiyfeo
UG SSaT@SLD. ks, FSilL Elemiser LHMID URITOILITDEETSETeT
Codhus @1 seihamisaflsr urgismi whyid Cusureiranio GiEs SPHHS
SifniS S eiarg.

urglsrésiu L uGHest (Protected areas):-

UTGISTSSHILLL LGS, allourkig s, seuniflar aumfl_riser Hnib
SreUrtIgeT CuTeTpsma UTHSTSSILGHGTYET. CHAWD LykhisT &S EHD
STEITOWRSER aer el uTHSTINFS L 550G (1992) o L ul @
I ssILGSsTmenT.

2 ulifluaGarers smiy ugHear (Biosphere Reserves):-

2 1T &CaTaTs; smiS G110 19740 gy s wiGsrevGasmaute ‘wellamd
2 1w CHrampd’ aaran S sHdardp (Man and Biosphere — MAB)
Qsm_risiu L g @GS 1L SHr @0\ Cammer Ulesreu(mommy.

1 tipflene weTLagEeir Lsiiy Heme urdiflemws (representative
sample) urgisTES6.

2. wiyeufid usmowsSener syeubiletr @uihmed (Gp60led LTFHIFETSG60.
3. ustTpsmm gpmiiéd) whmib seareraiiimu 2 &(& 6515860
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sevedl Lopmid Luiind) Quy amiiveflsge.
2 08 RSSIPUILI 2615 0TSS5 60.
2 _ullireuer gy smyisemend sfumer (peomufed urmoflSae.

S UTHISTSHSULLL uGSurarg 2 ulifius Carerd sriyliuGSurs

SHSLLL. SLpS&eetmL LstorLser Caeme.

1

SL_UGaILIRme 658ISSTTIL(HLD Lesam_sud s sumpdlsrm 2 ufiflsré
GW&oaflsy 2 arer Fepsnsaflar s S Qsrmsmius GHLLSTS
2 WifluaCaremd @mss Camm@n. QEHus simeams sem. &
2)g1Gumsv 12 2 ufifhw FleoiLig ST 2_siTaTser. QismauILTeLIeT: ELouIoemes
GGILIT, SMTULTEEELEITLD, LISOLITIT LOEn& ST (hS6T, SL_Flewr (Pt ST
(Deccan thornforest), Gerywswo weTEHSE, URISTHT
wen&ESTHISET, LITsT LgEawsys sriser (Burman monsoon
forests). wls&Easr, wrwsSen] HmIb STCHTEY Sn&e6T WHMID JiHs
womedr FléCaHmuTr Se,s 6.

seuQaumay 2 uiifler&CararsasMIUILEGSID S6flsS6TmLoL el LSTS
B\ 58 Gsuemr(Hd.

gpsuGeum(m, 2_ufiflerd; CamarsamiLiuG S oififigiomer wrysu
ustmoiid (genetic diversity) @& Goustor(Bih.

gL o’ @siter 2 uliflars Camarsasriyl u@Gdurars gflun
umuSHausTer k@ SEHHGD STUTRSEESGSW BHumHamaL
Simin i 1ors @)m588 Carsvor(Bid.

2 uliflewrs Carerd sriyiLGSiurarg @upams 2 uilit QST semw
ugmoflée gauns meaunfle eusndpamugns (size wise
effective) @\m&e Coussor(hiLd.

SHMIES60, Loryaifl, Lifissmmo, alleunkig s Emsdlan. CuuITer 2_me 6T,
Retinwsrur @ Cueramraw, sOMEGQPD aaiéd, sysmu
Quirgssmrgmmb GuimsiTy Glemmaseafled yIMilEH) CALieISHSTET eLMLIILIGST
2 ufifwsCarars Sl @mss CoustorGLb.
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Godlu MAB @usurargy @hdwmsis 2 uiifiug Gereriurgiemiy

UGHWTE fllEss B66 aeaTm 2 ML 12 UGHGET 2 6TaTs sTeTm
s B gieTergl. @SS swnems s SHasrer 12 2 uflfiud yaiufusd
ugSsafisv (Biogeographic regions) 9 Lgisst 2 uiifhug Camem LmgsmiLg
uGHurs MAB G seflsgiser uEHseflsirdin aimSsmer.

Cpdlwl LRsTHEST LHNID FrauTTaRsEEsEGD, 2 wilflué Camsr

SIS HSERSSD G Cw eDHmiemio STamLGEnS STETO D DjRIbenms
&6ufl5HRMILITS & (1555 STTemThissT 2_6Temer. osme) 6T e mLomm.

v

@

)

@

@EHurefasrer CHul yhsrssdar 0.04 e 3162 sy &b,
urusTeSlgnD, sTswTTeILmIST 0.61 W& 7818 &85 LriueTaligD
SjeoLohgisTereer. 39% sTemTTeILBISETLD CHEl LEem$aem 100 (&
500 &8l urdueraflgun, 24% FreawmamsEhn, 16% CgHdu
LhisresEHn 500 i 1000 #.8l8. uriusrelignn Sowhg)erersr.
wrprs 2 wiiflusCarard sriytuEGEullsar uriuears 5670 &.&l.f&@L
SiHs10.

aysmmewiuseT Gurgisurs ellonigasafisr Shdlearh Qs Tursarsna.
@7 Conl, ssvgmflorsr Cursrmenel) CHEIUN WRIGTSESET 6 STeuU)
(% susr efloucleir sumflSgi 6 (Arissid, sreerLmblgein, LsSlesT
Gur sar mem 1) CarfyenL wemea. D), 6T T 60 2 ullflws
GamerSamuyILGSHST (g (G LpHlemen eSS 2 6Tar iemeT S
o uiifuggpemuisaflssr s. 1 HSCsTmawL s Qgm_mysm_sne

sramroumssign Caflwl  yhierssflgun  spmen
@ HSsHIUL Reirengl. gpermed 2 uMNLSEHETeTSIILN LEdH sl
Iimiod) @svensv.

srsomubsaiion Cafhul yhisnsesalanb wefsieser ©uiinss
Sigued) Gevemev. gy ammed 2 M Casmemts LT smILL LG Slseflsh Sl
LG ig uStet eumpalsirmenti.

urglers&siul L uGHsafsr Cuemsimsmi:-

SODIFER Domameseeig LTgisrssiu L Ligdasmen Brisumsid

Qelges Lilsaib Jeudhuid. srdisaaisioms TBDEPEOL_IL ik LITGIST SELILL L
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ueHsst ayfyd usSaTer LGSasmre yfiefiGsiu HisTarer. e
wersy suen afleurilE FsmTTaILD (2) Saflyisr Cadwl st (3) &ud —
sobggrGaur (Keibul — Lamjao) Gadluis Lybis (4) prymustr sComeut susmallsumi@
SeTTeVILLD (5) iSavEiL sy g SemaiLmGLD. @IS FTeRTTEILEISET ML
Codlul yiusrssaflar srn_QUuESHemer y&ATHNSES QemsrL. STaLb,
wHOLph&s wrmismer Qai'lps SmpusTand, Qemnfinasrmad GawusurbissT
tommih wesflg eaflsar GLMTIM L fusamepitd Sjemeu LD Elensuss@ ourkgl e L sur.

Puimss GUMsE Iuumd urgsrsgsn (Ex — situ conservation):-

@) diso mlwsh aer enWkIGET, LHSS S _F srencmssr, srauraiive
LhsnSs6r Gursarm @ risafiGar, gjag) WIugms G (gene pool)
Syoeug Wit saflsir UTesmusser GailiiLy (gamete storage), ellens wsIESLD,
st g, gisvorGlasy GumsTpeuDEME CoNSGIMMuUSEL suridgsm CuTsTHamEa
epooursGar wrifleuwlis Asroms Bupmss GYmseE GaiaflGCw
ungisT&sUILRIEDS). @leamaulish SL6 a6 meUSeT L hIShLsTeTsT.

1. Bmes & Franessr:-

QuUITGWLSSHT UTTMMGSETS aaTallVRIGSmer  ameusGIL
UTGISTSESILGID @I ruseT He6SM A srmasst aariubid. fe Wimes
sm_ & smemevasafley 9yfl auems; aflerigsei 2_swaenr. ims&em _famsmauaaflen
o fipesmsmar @ariGuEssn Geilumaliuds Camnm Qubmysterer.
TOSGHST LIe oCrmifius &G mmn Ut Y emEIsEHSS (psrursGa
sl aumfLisenst @ipkagiei’ L Curdlann gmeal lmasan_fé aramasefls
Qeaupisrors aurphgl aumdsrmar. @rsuraile 15 Gufiu Bpasr A&
STMSEHID, 17 FOSST H(GESST.HE FramasEm L Sn imssaT 4
STONSEHD 2 sTarar. WHHL NGSSHSTLHAE STmOST 2 6meorwd
B s&sT. A& sramnans s Comarer fi5 2 sl Qaiidlstmer.

2. sraugafiue L BISETSE6T:-

i Esucmid Flemeoullsh 2_6Tar LIe SToUTTRISET STeuraiiue LLieTssafls
aueTiSaULL (R axndlsrmer. Cams@umyr GLrGrrefiGrr (Sophora toroniro)
BsnEs Hons shHsase LG, BSI (Botanical survey of India) siurfigs
usmLLILS 5SS (Green book) Liie Siflgme, opfiué e g1 91 LISSE 2 sitem
100 ApilerSemaé Cains sramseT aflael G SSIULsTearsr.
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3. aflws sukilzer (Seed banks):-

o ufiflerts usrpwiurgesTolle efmg umdsa  psSD
uhisrpmfsrmer. slmaarifaafls Gafifugar wopsaflsy Heor.. ST
susoruite) eNenBHSH6T LTHISHNSSHILG\E 61T meuT.

4. waTESML Gafily :-

wryanfll uerwwiurgsritled warkssmes Gelissd s
pSHwuurearg. safllgid aflmgsamer CUTR IOMDN WSTHSEIGMET S
Gonhs srusHNE GG Caldg mauss (g, o bfarmaeaflo
P SL S8 eLpsiTm) eU(BLIRISET auenT CaLilSS) sneus &6,

5. fla suemitiy:-

Sifley Hemsoudlss 2_sirar 2 uliflsenens g suemiLiiieir eLpsul LITSISITESHE0MD.
GonHsS @b, Gmphs urmofling Geae, Gubmst urSiysafsSmbs)
ungisrUY CuTsiTMeme 560 AMULIDSLOT(G)LD.

Gzl wppid wrhle eflekiGssT WOHDKID STTESsT:-

@S0 UTETL e &6, UDEUSET, STLE0 LSS LoHmID L0yThie 6T
Gurssrpeumsnm LTGISTES Q15 LTElSHNG e alleukis, Lpsney, el LHMILD
Lomb 66T REISE Si8) SyorElSSneTer aflerkis, Lmemey, LT LoMmILD LoD
sTer yfleilée Goustor(ld steor Gamey= (1986) (Khoshoo) urfigienrré giersmr.
Ssiriy. efliigsaflsr Uimiy whmih ureusd Cursrmanamptt Quimigg: 108
2 Wiiflsoriusenend; Qametre. (27 LTTL lp&eir, 27 UpsMEISST, 27 SIC.(H Losut
@ewrriuser wHmid 27 wirkiee) b U ipwed swirt Qaiwiu’ G G Sumeisr
SEmmpw 27 wIRwRsESGSh ealararfpn om Gamd aSsh
SEISHILCL G 1Bl e L awflnemmsst epetd SEumemmi UTGISEN &S
EL Uy Hensaar T0&s CousmBib. oQfléasradsar 50 wrflsorugeflapnd &b
upenanyd g efllekigd ksl upsmanursab wrhle aflokasrsa)n
Siftelissuut Gererg. @hHuralsr CsAualmrisrss ysdliyts Gzt
upenauLTe ifleid flefésiu’ Gsiersy.
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SNMIF G g|meSiue

(Environmental Ethics)

Ethics srsirsnn Glamed £IGrée Guomfuilstr Ethos sTsiregin Glemsusdlsdl pbg)
UHSSTESLD. @FQeTOQSEL Lt 9jbag HLme (Character or behaviour)
stermy @Qurer. @FQerd safl waflgar LHNID FpsTLSIEr LT MU
il s feiTm, &1 gybeg souml sterusngl NS Sl Sipstr, HHLIEGITLS:6T
(Values), pilisme whmi Gewaur@smers GiléSmngl. o g saumi
sTeTad SHSSIHD sToUCuTsHn LrRlelGSsdrng. aafllagin 2 oat
PG THnGAsTETRsT fo BaTGer eTits Carramassar wefls
arsrhflsr Qem&ssH @b rmmesd QSTLibg! amSarms). Chiem,
2 eirenw, SM&srn, uflay, waflly saralusms WHSSH, &6uniseneT
TS CemTsiTEmLD mevew Flmike weoTg CUTETNEMR! HEUMMIST S50, 2 EELD (LP(QRISAD
sTmISQsnsr@erer @ke Sweflusd LTSS SHIIEE:HOD|aSiLD 6T
SiwY&HsILRENSs. aflaufiurs b wrysTits (traditional) gypaihusd
weflgisensHmL G o draT 2 paysmar wL B ETTEHGESI. paTTD
SHmIFEYe meliued arugl wallsisEnsGn Ijaime & D BlujeT e
2 aSHNELD G Cw 2_srar SWABNGOST BT sTikSETNG. (e iICyS
1981) (Milbreth 1981).

l. shm&wyn el Smudlub:-

2 &b eysiTomd gpufimoraimgsd (third millennium) pienpEgiesic L
@éaTasd ‘2 mLub gearmuwsrer whnih sufluyb opusdaisTer fysn”
garmy yllowiupd Qebdsdsr Gauallarsd gumdustarar. Bks
oL Qumfisst Héswwnrs Wasiu@SsiusLmaGu. pig Kol
TR willurars sl ssrhisafldr H15GH60, HNBEHILNSHGD
Hh=GUrear sTHLA_L LOTHMBISET, HleoiLigSuslsT Lom) Gemswrey, (realignment) Gy
usflluTenmEeT 2 WiBMID GEUBSEID CuTsTy L Gam riursemers
BIHA apglTaTg. @55s GUIURSERSAMmLGL epsrmeny lseSliweir
SyFTRSes 2 Wferhise amphE aubSsTHe. dnflemusst (Species)
auyeumd Gurassom. gy eommeb o ufliflemiusser (life) 61555 SenL s wesibisiLoTs
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HenesHmsHsrpsr. wilmus Qemidgin &8 aumihs Guius whnid
Couuue efmasemar Hpsntw QERLTRISTD S&T5s BInng) serm)
eoaut Lommid g SLfsv (1997) (Silver and Defries) gy flGwnt @GPl Gisivereom.

Sueermed LABluflssr BiemioiLssme BLILOTEY (LPRmLIILTS (h&e @usong
sTeTmraD suenihg QaTantL @HnsGn wesss CgTmaltumsssdst
aflemereuns U@L wrsur@sar yllomws @it ss56s Israilsh
urdsdsrmenr. wellgaflsar Qaubursamme 2 nsF SHMEFEpss Quph
wrhpRissT Foul Qamblsrnsr. weflgsar Homr. STRLISES Sarg
SOMIFSHemsuLl LTSS abSl(HHESTYID EYHUSTD HKIHOTsTETY 6, GBIOUTS
SLHES mug) ) EnHSmIeSSTer SnmS G wrsur® 2 e Sereish
Cuasiu PsuEdngl. sLES STesSHM suafhosbrsob, QUEEISL 08T LHmID
2 uSiflusGamemb (biosphere) Gumsirmenes QuUELUTND @unemsd aLpmadlemul
Wlssrumpilesr. oy sormeb @siTm) wevflgesfler GlerwsbLirDemmsy THLIELD aflsmeTaygsy
2_0&F SHMIESPl LTHNSms SHLGSSILD &&Hsemad Qawsu@GiSsTmer.
@geormss 2 uflifler aumpey BIEHEE K6t @ Tiflsasrs wrismSsarng. g
dlev Aipflerriue om0 Curflsursand gmutginii’ L g (Seirefihienh wHmn
seerfirusm, 2003) (Cunningham & Cunningha).

@its ofles Qausisamar Emd EiniGSrs Cousior(bid. ShmiEeg e whmid
Bupeos gt Hrar Bug BLougbmasmer QURGLGSS
pLgms Gnilpsmpssmet (Code of conduct) sug &e Caustor@ib. @gsir elpsutd
B aMpésmedsrsme alLBé Qer@éssmugin sdismn &hsduflarnt
uréléha LTI LT &8IS0 aTaTamsumD.

L. spmiFEs omefume afiELSgid Qsrsrs sssr: -

oo srleseir GlapbBmapd LAKILIGTS (1981) (Millbreth), GL_somisiv (1996)
(Delors), em&Crii &UFSEL 1991 (Schrader — Frechte) S S Gt
SpSeaTLDmDE SONIFGSH smafiusme: fipL Said Qoreramnssams
I sfls g erereo.

1. Webgaumy 2 o srer oy sy suaTiiseNsT LFals Fuflensoufled
Ot (BQ..ISU'UI’.@\L.D. 2 VET YDATSS! UTEISHELSHTE GUT 1gufl
SIDMUBESG S0 Ml Seir Gy mée CoustorGiLd.
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2. geflualigiaaflsdr o NmwswuaiL, Qurds 2 uNfsCaTearsS s

[560sTL_63T QUEMLTLsmL L SH@IS(ERL60 LofmuD Sy simyeuemiuseifler “2_rflent”
TS S) (PSS SIOUD 2 L WS,

. appéEys gmafuslsdr gglumL CQpiissr:-

sH0uTSIL SHNIFEYNH Jmadlud unvhu yrrédseflear aflensrauns
wefle syemulb, Guhens wHYId s&ifaTng shsdlsst GursTmandlsar g
flepssiun QeudurGsmas @uUEEGURSs Ho Qs ammssr
SFOLMSSLILL_(DETETE. D|HELILITEUET.

1. gafluafisisds FYsNUSHDG HODCaITTpL &L emLo:-

Sfleyh o_cwmiayb o siter iaflgissT REIGMTBUGBSGD FUPSMuGSleor
1B v SLMOGST 2_6T6Tar. RHHSES 2-Mamin 2 6rarhigarmre Jieuhs6s
SLEDLUID 2 6T6TE. 56 GRUSMSE VNG FYPWSTUSHNG VG
B 0666 Sow almarails@in Qeuaur@safldlmbg walgissT gosm
aflesEls Qamsrar Goustar(Hid. SevLowimm QEFWSLTHSGETSTET 6T6TMTEID LISOTT6
usopenm Qeduiu@id Curg sme ety Garbgl Guifiu Wréfmearurs
2 mQapsAsdrmer. GFOALOUTDSMTS 5H5E GG HaYKL Sb UG5S
TR&GL Ay Yupdsesd marsgid gerprs BeemrynCurg Gl
BI&55MS SHUOSSATET. TOSHSSTLITS, ST ([55HE USTs @)1 &y
Cuom’ Lt sursaThismaTCLT gjevsug) Lidastmg samerGur LwsrLbIS SleTmsh
LEEDL BRIMLGSHT SHDIEEo soiumst QuEusrall Gapsaeri.
ursSig et WD VeTTevipd USMETY LWETURSHIMMSS SalliSs6,
souLRONG sifiysma ol HSCsT LSHDG 2 1urs LwsaTuBSSE
QamarEmssn CuTSTDDNTH P SGUDUSHTET TS GMDE S,
seowunmns sfutor ol HSCeT LSS LUaTUBSSI50, Reblaurd
BTETHD su@aimsaib gy @ surafledr ganmfmré Collgge Cumsrm
Qewmuresmed un QanstLi feokisear urgsmsugdlomwn Guarb.
STHNIILSETTSS&smeaileEns@ (Air conditioner) uglors sralldflsmer
LSRG SeuSTD LRI ETT G086 Sébsemonsi) LAnGITLDIS SIS 91D LISV T
oI@safis aflersCanns Comanurar BsremSmes Carflés comb.
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2. @upsnsuilsir 2 flsm:-

SHmEEpaID Yilllsr gusmraemisend weallgedr ser afl ULl
Lwstru@SH&Gsmsrarayd 2iagl s sab W HICW sTeTamId S(55 Soun!
ol e&semrseins o_ulifsrieafl weflgab s 2 ulifiem seraib WSTTSsio
sH6urg @UUSQsTaariu’@sterg). wafigiseflar Glaru gETUBGEHHE
o _gremmifsg (WéHuSgInD BHéGnGurs Y 2 NsEH5E 6T @&
L8 ? @ dndard gufitg CurarrGar oj0ag WY &sT (b
S|fSsiuLrCsm steier ? Gleme wellSTaEn&E @iply sTerugTe WL (b
oumhs Cousmgw affeywmismT ? gme WaflSTaEHSHEG0 LGS aSTs
Lol @osvey, Nm 2 uflfleorrigEmib waflsismsr Cura 2 wilfiug Garars ST Qb
U@ steiTuges Weflgisemen Guime e Se) 2 uliflamhisEnsEio @suasdin
Hleneugg) sumpid 2 feniowjeirerg. o156 Jsubiiled wesllzsir ;&Guns 2 femw
SMLL &&nLT5).

3. adlisnws sHsHllarmsE B SLamLS6T: -

usw gpflelliish GaEm_uTHisT sthlisras shaBullsrheE (poSudgianin
SefisSlarmer. srdlismus shgHufiarflsr 2 minflerniadr sHCUTg Gsme
TeTEmin sTraTsdners gaisallsar poafld Goprs ssmm
Qamsrarssn g srdiisrn spgdufent suriCuraig) HEFFwib seraud Cung)
g CausiumBisafisr eflsneresemsh Jieursaflar EmISHE, GESSLD UL
UM $ &1 Gemsieug) FLog) Sismio. STHSSISST LTS, QUCurm s sEMusss
aflaiss arakna @t stgSulisreny LTléEin. Gt Fmb snHGLTE) Nemummid
QansTamasamme qHisTns shadufsr gememe Hrd s EILGSSMTD
sTaaGLng) Hlemsusoin Cuogb ASserdims,, ues tpeSueursmiseflst smSSIILy
wsEgTemsimsd Lblurars) shaarCa Qnmssipuds 2 6o g). sTsarGeu
srdliisneué sheShilem s aumpsmessem QUIHIIL ESE 2_siTeng. Syt
Sjemenes Hmd SLALUGOSSHama o s SasTar SLSTTeUOTD Byl & afledr
Comabsflsunsta Aol s@h. gy aHifsrns shaSuler jerey
Jflefse prd gmuodssrs SaflEumESS Sl S@ib L BTTOUSTIRIS 6T
GMMES) SHNIFEL60 AMPOSHNE MMUSSHDNSTE 2 1P L tg 6uf Lommu

UDDITSGmOUL 6T eumCoretoTiow gy Hlencs@g serartu@in (SusGrLf —
oLufés— 1991) (Schrader — Frechte 1991).
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usfllgsir @E56 HAragdler Guul@miyl urgisrsaumsr (Resident
custodian) w HQGw. M&ArssHdr gy sTrMBSDTE 6606 G,
SHNIFEene LTSLGIGSCT 2 uliflsrs syndsmens seiseGaur weflsmisE
2_flenwoufisiensv. Fio (psiTGami et (L6 il (REGKEFSITN Q) STTEUSTAISENET [BTLo
wb  FEsdillaTmEéE SHsUNSAID  LWATHGL  aemsuTigid
ol Q§QasnCuamm@n. go6Lr MGurGursl (Aldo Leopold — 1949)
sterusuflsir ‘B mefiwsd” (Land ethics) smsatiuy miemsmuili ser,
STaITRSET, AlokiGasT wHmd Lufs o srer Bn QuIEHL 6T JjEneT S
Buhsns Hemeouliss Oz @G 2 femn SHm&E 2 starg. 2 uhfusCarsm,
sueflesorL_suth, T LosorL_suL LoMMID LTERME BaTETLD S EMLCMEDIILI LITSIST SSI)
upnoflé@n gmefusd Qurpiy welsamsE 2 srarg (BGwWrGLm® 1949)
(Leopold - 1949).

Sfeflwgid SHnEELpe 1975 amerssEHid: -

@hs srdoregsr Cadlu uhyid siauCsel Nir&dlamer &nmI& 60
W& Slemeor mst. {mb sypeeoGeu Qeusflufi L usemo@levsvaumus.aer @lsiTsnith LSy
srporErQsEms@ HonsInselturdpg. TRl sabgisTer
GGG SoLiesH BT SMTLIsHT ST gGerumstt LS JfiSSLs Calsmasmiuitl Lisy
srhpraTOsErsGS QsTLriturdng. ThsaGa  ufissiulL
QauliLLssim_sésTHissneT eT(Hib 2_ (KTl L QL srhiesT 2u@i. epEiust
(Fog), usma—usfl (Smog), iLbleu LenLp, Gleuliiom LT, 60l r&UT(H GuITsaTm
Siréfimerser snburg wafllsmear 9EsmSEHSOsTEME GEGD 2 V&S
FNmIET160 TS Femearas @ (psir Slugmlnii Lsor. (Fleast LLHMAD poLfav
1991, Bisvsurr 2002) (Silver & Defries 1991 & Miller 1992) gnGung) werflg
syamud sAiCEr&LusTar (pHuursr spnFEpo Srédmaradr Gl
GarRssU (HsTemer.

1. s esamaiw s Qaiu Famo wrHO:-
2_euaib QeuliLiownomeed Lommitd euafkosior_sogElstr QGsrITeT &mpgen.
2. 2 1AW NI &mDSD:-

SUSTTESIGURIG S6TT LoMMILD STBISST L6,
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3. Qefouner Beuksghib Keirafit oy SITRIATRISEHD GMNES! aUBaIST
sditemasSin o_mma) Sl &G srety 2 SSTaNSSHNG erhuC Heirer
DFEDGHD.
wéasr AsroslOuEmESSD, QUTEHTETY aerisd ST el

aueripgleter Garfpermessr wHpd welly Hmi GuTETDMHDTED
2 RESFEIMISEPEOE0 LTHDBISET sHUG Elsimer. S m{HIEE 90 eveSliusr e
Sjerellsd suaTTHGIUHh WHSHT QBrams BEe HLIHYmTeeT S dufa 10
MNevewsner 6T tpaNRUD sT6oTm SaMSAL LU RTarg). WwEHSET GHTmS
Iafig s werlgiseflsr sumpsmes s JHSNSSIETETSHTE LisnGLige
afQurpallsn 2 uCursynd Hsfshng. @Es (W6TEerHHmser
wallgasEl Guearals LwaraGsTan SHnEFEmn WTSLHSS et
s, 2 wifleriustowd (biodiversity) weflgiasT amihSme@Ln Hemsfi
CursTpaupenn HNSHETHET. 2 08 WEST CFTamaulls) S LkIG aIaMThS
BT Eaflsh 2_sirareTt. @lautser 2 a8 aisTS e stanug) S5alsS5mBSH ST
sLEUUIL Y usSSAsTET® Gubms I BHTTRITES T
vweaTu@SHauGmaugra 2 ms el Quepstay  sifiaismen
2 ([Haun &G SHetrmeni. L5 (pSemeoui s smaumigld suem(pLd ETBS6T 20l
STEVLIBIEG 66T H60 Lol HiGL0 LWETLBSSISSTHETT, GouTSHEThid SHmMISCEH LM
Hvgs5g Qubms aushusmer yNSsumHaTmeart. @riGh STHSET
Sifsaiu@srmen wimin 2 uliflwuemowib Caislores Gmn gl amEETDE!
EUGIEUT( ST GlFpemLowTer eflsuemu ekt @ipsetLEesrmeT.

shearGn Hmd GMUNL epsitm) 1pddunomer Hiréflemeura@rmin L
WBisbeShwenr oy el Pesamre; 2 eurssr Ly Bufer @uibms miolnUS SHTEHED
STUSGE FHHun Cusyd QsrmrL Nyédmarsars Gsrm
o OuBSgueTaTar. Erd  eQaum ey @euGaur@m  suemsHufls
@UATEfmars@s sryemriorGeuntd, (Be0NGly 5 1989, sersfimusmd &
semenfitusmd 2003) (Milbreth 1989, Cunningham & Cunningham-2003)

1 DO ST QUEW CuTgD, G LISms Qe Hib Gurgith LUTiFsemer

UG58 A 2_ThusemeaTil LTI SSIDCLIT Gith yFflaemens Qamede

LEFSmEgisemeTs SMapCuTgiD Lﬂ)&&&g@&@gﬁ» Sly&flsmeurd @ HLD
ubisnsuD GaisHCmmb.
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m SQsmard BHsn, 2 Crmon Cursrpaipmra ks liusTs
Bamsn DG SEMSHEHD HTNS FHMSHEHD 2 (56U &6t msoT.
susTrafeortugsemsmLd 2_ufiflam’s uSMoWGEH G LITGIHTEES HMD T (HSESLD
pupded aflokigsdLisst (Poachers), wrd HaGGaum
GurmsiTpeuri Bemred (g SalLGSsTmeT. Eaubmm aurt@Geunt
@omatuefidc @sGsTfo Hnssiul@ un 2 uliflarmser
sSTUUTHDOUGID.

fiGssT Lppbh GsTfihermusafld @oEe Gl Yms,
Commauumm sumysear GuTsTmsna aflakIGSMEMLLD STEUThIGMETILL
ur&léSletrmenr.

grourmsdr, ullisst, yDser wLHYL wWIRGH  GCUTETD
sraliCumispaurerg Heoddlsr 158 meorougss (Sponge) Gumené
QoL () wenpEso Tipsg) magisoeeTdlempenr. e Guieney
@ears HesHe Quilih waipkt Coisioms Qipé sL60 seEaIOTGILD.
BegsHayst waypti Gobisrs smamssno Hossy B Siphd
UGS LTEesIETLITSINS).

Lulife Ene @G0 LUATLUESSHUEHD 2 RIS alp&TD LFS GDbES
Hukisefo 2 Gusssr CaHhmd 2 IUSSTmuD SHITSHS6TaniD
s NsEHng. vikss Hophs LGHeERsADLGWL LT &ameT
suaTi&ene wemeniles £ e @nsHomaussiu (G HUUGSH
Fr&garmuL et LlFsER5E 2-655HTS STewriu@GIb. 67 6rGeu
UTET SHDES SUES sy FeoTl LusTuGSSlemTed CUTSITETS.

wéasflsr QewmurGaamrograr SHMEGYN Ly &dmeressr

THU@HeTmar ATUME WSS 2 ETTHEHMD yeauTsefld Harraig
SEOALRLT DTS GMDSSIS@STTST WD Qeliniie. Gleeirn) L
Sl s GUuTGssmer GLoH@emsion_me GOMEELP 1NEHmar s Sise
Qu@d 2 gaflurs GHEGD. g wiilmw UTST666 BT HLg)
QUTEISE M5 Eis6T SIS SN (Conceptional environment) L
0066 GeussT(Ld. @suaTni wrpfuamuiudsd gpefusd wpsEhul
UG adadng). s@mafn whes sHHGD Wime Hifswruiss ymadiusd
2 H0idmg). Sypadiusd srsi e waflsaflsr GewnuTbiemeT i enufs Hm .
Eis6r snrewTons G GomeLomsT SHMIFE6 wraur® ‘Loeor ST LomSUMT(H’
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(Pollution of mind) erstrgd 2 esddauster Jyfli oy SITEITHISET HaTmrs
Syrmitg suarurss Sl ool L pefiud QaTaTamsaSsT 616
shsILOSE) (lrmhdsanT 1979) (Frankena 1979).

wé&smeTd  sSLLIUOUGSSTON Sjuismer  QsTawwrs
@ehismass Ijong et wareTl Amus gremg, “ousTisd
Sfleassmaug serug wl Huin aerisfullsraouubnse Qubms
ELETTEIHEMEDILILD SHIIFGHLIHELLD DLIESID” STEITLISNE LDGE6T 2_6T0TIT6MELSHS:EUTLD.
Afw sLGUUTESERD &Hn&EGYe @arssuaiw (ecofriently)
Qampogi uhisamar LusSTURSSISMNCL @ETamm YeIFILTEGID. AIThS
st @ginsny Wsrubl eUBSI6TaT eI &S] (LPEMSET 61816 GL0 SMHBIEFCS,P6
LTSS AT @HESS VMY THTLUSTD 606 TNESHHS M |06
geuClaur(s giempuiian Bmb Gis Lmip (opemeT agISRRIL (G Syfeiemiss
wnniw Huks naflyampsmer CHIHEASOSEIL LLsTrQuDGaistor(BILD.
LosuflEIT S6iT IEMETTa(HLD EFLOLD 6TEITMITEV, DYEMETAU(ESH@ELD 20 Qeiem @IUmens
SUEMTRIGTT, CUTLLLILGST MM FLLLLLTSULTST ITp&mes ST gy Suaihbled
Bwrunorsr ukig oL &&Cam®in. gefl weaflgaflsar warormm whHm
Smeilwe wl (G Gurgwasaflsr smsHo wrnhsmers QarsT@Haur
@wsyid. @susumy GasmesoT() eLTiLC L LTHMRISET STELGLTSH QaTaTenaHILTs
wrpu. Q&GsrTarmesst 2 nddr Anks Asmflapl utissflsar epstd
Qawiu@SsIuGLD. SHQIEEND, asTallambigast uhnits GUIHmS TG
Cumsirmsuenm Gousions oyfiSsmer g et Bib LT fisns Ceustarigiy Quigpid
sentoenil wesfls QewSleir i) swGSeNGLD. (LT&LIT sreréln 2004). sTerGou
2405 ABE55 OpTORGHTEL 6l (el THEHCITELIS) YLD
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$i_sas1fleseflsr GLosom sorswi

S_ss\floysafle e Hi&sifla)ser, Rarm. £é siflagsT, Oamfilhamamed
sifleyssr, allusmussifieyssr, @HSSIILMMTE SIS, SRS WHDILD
sifleybisaaBiser CLTsTHEME Y ThiSGLD. KissmsmuiTaeT eLpeuld FensiLiden igiud
s\flasar o WliflwsHansaimiusa. i wssflassr sariu@in. LredlsslaSsr
smugsT, SN 2 Gaunsmigar (Scrap metals) seuoreaonmig L g &6 GUTETMENEY
2 lifwerfisfensoumLins siflaisst stariuGD. @lens Bistrsmudigenms
IfissiLGinISlssme.

2_wilifluafléHagausmLurssifiasarms sHUGL Niy&FHeneorser:-

ureSlar g6, Wemmeivig & @ &6, Llemravig snaaTser Hmih @leney GuimsiTm
Ulpssifle@urplast son&sysls flmwss us Blyé&dlemearsemear
sTLM S GilermenT. spsiTmy, @Wreior(H Bjsvsv gy Elev FmieLpeuds gn MG Clesmsson.
IuGaer WearhHin WemhHn aarprs Emeanhs Quflu Hesaorer
PSS MIGTES 2 HaurTsarner. @eannrd gHu@D 1975 H e erssT
WetraugmLommy:-

1 Queuurensr SLéaflas6r aDDIEFEGQROlL BmrL  srom
Blensugd\méSlermen. Leesflesr &S0 LmSSSTaID 20 (pse 30
2T S6T sustruSigihen L GUGLITHL S6T Fl6nSeemLLITLOR 2 6T6T 6.
QawmsnsGrrdlstr hmad LmeSior Gemflemi Liseflsr iUy s Siums
BT saflsr sifleser Coisons Gellbg) aumdlsrmenr.

2. Qupibursorer Qewhmaln utsliuisst blsGudalomears seremwns
QanarL p&a saflopase s (Monomer) gyeaTmeal. (1.6n.
epLFeer wavL i@, riursad), 58, Emwer G e Slesr
Cumstrmsne). GUCLT(HLS6T FTSMSHTLINGS SEOLLNHMENES 6T6IT HTQILD
Sundisdr 2 pusHuile  GeissiLEL  SRGamarails @
saflepusa. s wppn Sfuremsdsaflen qéshism @Qaubple
@miusnsTar amiliygssT s élastb. Cugid Gaumsnm 2 HuSH)
Qi gbGLITS) 2 (HRUTEGHLD UMD BESSSETELD 2 0L ILIEDEL
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3. us Qewhest ursuiasT whpih KarmsgsGesafls Slemeivi s
o_srerer. @by JUAUTHLEERSE GBS WD S6Tem ML
TSI tpind (Mouldability) semenwsowi oisflédlsmper. smL—
2-FHMGR0 Gamsmensd STERL WHmID smL_—n- \Slgﬁsmx_éo SrGeo
Gursity STCRL sTsLi&sT (péhdumsr femmaviymEFToH6T JLGLD.
BUOUTGLsERHE UDm CHTLSSD LmmyseT G@Uugin 2 nidl
Qamwiu erarg). @mans apmEEHYoisn BoodSHmuugnen
o sTeySemidelufisir oemeTe) WL SHMID SahESeIELh eumilineT
9_GiT66OT.

4.  sfuns Awsselung Jng Hnssaiu s Hiseifinss aufiurs
peand 5 ybafaselln Gmbs uw Somubsinn GurmL s,
sfussflaedr CuTETMMNMDS SHmy&58I% s ete Hiomdle mer.
@emeu S safleys smraa (leachates) sTarliu@in. @its BrmsTg
Eiflenssmer UG SgiuGsTsirm wsimsfls) @nhd Fussl. Heng
LrSUHSSIUSTE SIS, GLMile SeurnIsT DHID s UILILDLISET
GuirsirmenenLl LILETHNSTSH G S V).

s fosaflstt Gusreaimenio:-

AL saifleysemed goUGLD Nrsdmarsmer @Qram® 2 SHa6T elpsuid
Si&HOMD. (PHOTUSTS S saflasamyasdlsr o nusdomwusd sHESH0
J|HNG GMBHSN. QURTLILSTS HLSHNSMETUND GLIHUESED LD
urgisrouns, giflswors wHgn Assarurs yfiés afiyaopsmear
GopGlamerEmaen.

1. S saflos soresn Nrsdmammius maswnens: -

S ssiflaiseamme 2 GHamEh Brsdmamsefisd péduiomers) @hsmuse
Qe Lol G SSeSmHa) urath SIFETHmD S &s\floysHenrFo&6mmen
Doogsipdi apgmbss rdssiu@ugionE. Hissifla@mens Qe G
B _Sovps spbid seomuiian Temmeigd obag ssiait sot LOMARD SHEMTEmIL
sz Hssfiassmrens Hassigkfo SLLMSS H(H&SeNi.
Guogyitd gieleIGUTE S Saiflessmraassmer Cosfisgd 5&hs ampulle
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s5HeNsg16 Qansrareomd. ng BHyster HLsasifleysmer Gosdsdiu
SB&eTa0 urdl hGLTsmrs Qenar® Calpiu@sSullsr ger Gl
weiTenesT girey Coustorid. PewaliGure SHsaiflay wHmit wesor sTsirmy LMD
wrifl oGS B subils Cmerr Sifku Fiirflemsugener st LWSTTLGISS S 8w ig1L
LGN EL LOMHMeUMD. Hi_SsifleyaeT 2 oS ESLD Siseifloys semrasser
@ossurar gBssmualst arfaTwrs JEsES JHOSGSHICatus
A IO EAL T &l Guirs £l @U16n US 6T SITLOT &
A gss0uL eSiHdlsrmeor.

2. 2 iifwaflé AmgaumLwurssfiasaa oflgss:-

2 1fluniflé FenSamLILITG Sifls ema LITGISTUILTSLD SSEiToTsad
AbsaTOTSaD HSHNSN Bermmu WesSuorard Comanun . s8lss
PelUTS SITEIHNEMS 2 BAUTSED GUmuGLBsafisiT Sammeus S5
AL ssfioysmar gsnp Caumn@h. Gomars SussarL Wmpaeflod
Qenixuevmb.

o siflajsmeré smbiuans@se (Incineration of wastes):-

@lsmusenst 200°C Qauiufmeuls sfiggis smiuaTEGS0 @
SILrEGLh. G@amre 2 HaunEib Qauiugsdemu Coum auflaaflid LuTURISSE
Qemerersumb. sraflsytd S saflasemar sflILGTE Lms LoHmi Sikie Qi
OIS SETTEN  smamie7esT GurTésmm(®, sniusr L gy &man(),
SmTusTCLOTETT&smen(), FOUTEmLuméemen(), s smamip CrTemiLIsh ST oHpilh
uR pESILmEST CuTsiTpeme st SED Lral STHN) LOTSLITL 6ML
THLGSgSeTmeT. Cogud emiuaTésiLL Casmel sifieseflsy Gurgorer
omay srfdsry QuT@L et QHds Cousr(id. yermed @EHws
O s rhsafe Gerstd @Limucsamky a_siar smdgiiser, Lammavis, TIL ohyrh
LeSlg e CLmsirmeneus @Lismul QLTS Coummsd Ceafsaiu Pallhasmsb
@ss1ausai Gk oera) somflest wl HiGo 2 _6Tene. SIOSSEHST LTS
QLssllufid Camib Gumusafles 600 — 800 sCaunf&ear /| H.8 wl BGw
Ao sHarper.  opermed @EHuralli o rer STLDLIET & (S D& (5685 6T
(incinerator) g &Gurdymd GussLuis Bshs 1500 &Goumflser 2 MuSH
Glsinpding iemossLn HsToTeT.
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o) SPDUGIY wHgId S ssfelseafisr uefikisT S &t
(Pyrolysis and Vitrification of solid wastes):-

ALssfosmer gy sadlgarpn Homauled 600-800°C  asmy
QauLiu@SSICUTE eme sTiuSHEG udars 2 Lseamearm (smolders)
QanarCLlmsHdrper. @5 SpHHmse VNG SPHLGL fTaTLILGID.
suhSngailsr wigeflsr Si_ssflaisr o Gurstg wrHn UG, Gahamp
Setar@id srfQuTEmeTTaL LU S, @\@ame stfiliLGTed B QML 6T
s 2 pusHuradome. sPHUGLTNG Galud Comaliubasre Big
G NGBS 81

Qurgisuns usffsT&s sflel QuILseT GaNbgsTsr Gh_SEHCuGw
Qeuwiu@SHearper. Hsoflas Galusdlger Gream® ot CrrGser
Qemain’ B ssHamins Wsremib QFpSSULBElsTng). GEanms 2 [wamESta
Qaniugdsd wedor, sevorenmie, Wemmevigd QUG S6T WHMKD 1Ny G LL 6T
o ) @ard) sarewmy Cursiry QuT@ReTTs WM. @Eld BHHES THUGLD
HLéefns amysd Hanb Gmpey sarugsTad Cauy ahe ShiGb
afenerafGHETg TATUSTRID JESMTSFME  6THRIE G ouesor () Lom 6w gD
o9l_ Hiefleumd. GFQswsLTRE6T ymarSSNED GLHD PSS EHD HmbS
@zmfleomr L Simeniowid gjeudhunb.

3. pewgpuiiissT epeld HoFHe60:-

2 flwaiflé Hogamn sfleysmar @bympuild Hengs s,
Slemmeivig 6@ eiT, LTeSlLot 6T Lommith Uew flenmeivig e aigsir GLmstry Qawbsnal)
QuIglamas Ampseh Oprdsds mpormulisdd Eome.
2 1 $EBMADEL uafud gmpullerfsr sfusdiu pupdsemread wriusd
Lrpd Qeiwuiu Geirer pisremuits 2 Husd Qe Gsremser. @eme
2 1fflwanfiéSen SeusLwm QUITEL ST sTary SEHSILLL L SLRGMmETE
SempsAsmpear. oGMés aump @Ik efkghesrssi AN, &&SITouT &S Lom il
omdid QeAinn'a’t gy mBiomeameiy LTésieimemeud seior@iihy Sasiremm. GLogkd
wrilwdGSTROEL WD ot 2 NNuafé femgud fNermevigd wHHID
LmeShoriasenens; setor (DLt S@th (puihdasemid CunGsmersmiLe Heremsar.
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amsulfSsgin BSarayndl Qeiiggib:-

Sengousm_wrg GirsL_ssemer Wetaipnd) Qatig) smBid LISTLHIS SIS
S Sieun . WeorGib LTRSS &en 1w QLT semer sifleys@afiiusdlsd
Bois MNEEsESS0 BS6 (6 UpLNELD. 2 Garssg (e, seremmy,
o nmib ueCaminmasl Namreavig &Gt CumsTmane 1NNSGSHSSILL®
Beraynduled rRAUOSsULGSsrmer.  sterfl g Lﬁsim!pfni)ém&djg]
o eundSUULL Gur@last epaiCurglsaflsr (Original) srms
eSHBLLADm. TRSSSSTLLTS Wirsiypndl QealwiulL srégn i
GBOHESHTS BHULSTE Ijney HLELGLITHLSETTSHAD STENL HL_SHET S
Omefley e LiLensSaasaL LiLsTLIGSetrmerr. oy smred swmfins clsmflso
peopenw Cubu@sHarrd Kon srurar srAssmss Swrflsseamb.
@maiCure ursllaflmera@CamamyamL WaranAGaig 2. @sursaiuin
QurEl ser STL GmOHESMTS 2 srarer. Gy LTEISSeT mussT,
Nermsivig& aureflaer P Qamataasirsar Cursrmeubsnm Werapnd Galig)
o MaurSsUUGD QurELssr aaflifld 2 ML &6 DL WM QILITE
BmiLsTe 55U 5HCuCW LieThHn) eSAsTHUOLGLD. sTerrGe LlemTeiug dlsmmme
LG (I&Sensmunsas) SisaLLRudlnme. seraflGum LLBSEDE!. 2y srme
Psnsrars Sia @SSLOMTSELD opsusd misaflsd 2676 ). RSSIIVAITHSLD
(Compatibilizer) elpavé&n mis6ir LGSV 8 LIRSS MISEHL 6T HL lp SCGTEHIT (B
Sarepndl  QeiwiulL  damesvgsms epdursan  Sess
2 MYPSHGLURWTSMD  UTUSTUILTS YLD epelQurefisr &5 & dlew ar
25HHEHGLULD Gsidpg. el sr@man Karrevys LM i s afld
umeSleTéBeSsir @t granCat’. (PET) steiragid CoullGummer 2 ererg. @snE
sPaQUT L safllsd 2 dTor BEaGHMT GHNIGQHTSTEHD Smsir 2 oo (H.
@En&assmens Qarmm. PET um ipdsmer Weraipne) Qg 2 (mourd Sy
U Wemmeivg sle emar HmasHHSEL0. Goomard LweIrLHS SO CLITS)
ThsaTCa EIUGUTHLSafled 2 srarLmdsrar p&gibae B Weraphdll
Sarmetutg & QiLar(pL sefed SyevL G851 emeudseiL G Gur@sL sefls Ghogiams
BniigAstmer. marGa Sarayhd QeiuiulL Sammeavys GUTGLSmer

LweTLRIS Sieudkd SHeusTLD CHme.
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35Hwumub - 8
& MI&F GpLpe0 H6v6
(Environmental Education)
(psTEnIEmy S~

1971h et ® SCLTQT&eriisd BLbe Heubgmiing. L ib pyid 19720
Ser(H s TECanm e ks wefls siHmie s, uniiu snséhu BTG LMHTH
S waumMbel BN um CsF wHmb FTuCHFs &5 ST &6
(Seminars), uuflsorrusmgst (workshop) whmmid Lrer®isefl sHmIEFes,1p60
seuall uHell wermns allaurdlsaiLn (Blsirer g, 6L T&Cammb wrpm 6T aflsnerairs
m&dh prsaflar spmispe Siicn (United Nation Environment
programme — UNEP) Gamrssr@Qeuriuc L g).

197910 gy,eir(®) LIl _60sSluSle 2 sirer @VEAIL CHefhu gyflelhish SLasS5Hn
(National science Academy) @iflwé shm&tspa G (Indian
Environmental society) pLgdw Csdus smsasrmslen srpdus
Apgemarsmenyd ger WEHIG SeTemmLD SHnISFEsGRaTLL 6T
Bemeworé;e Geustior(BILD sTeaTMILh eusOMIGSIL L &),

19800 oystor® Ugigeiiflsd BLES spmiFEgs soell updiu e
siGss WIETL I gysrmpu Wrgwi Howd. @Edrmentd ojarssr
wéseflent G sews Wrsbmesmu (Social consciousness) ghuGSsaid
FONEGYS FiCs® safl vaflls Fumar L EUisSTH GLECOLTSSE
FPSUSS6H HevsmemiLd LTSS STETLIENS FUPSMUSENES 2_eRmTr S SHeLD
SOMEES e Hevell 2 s CouamBih Ty yfiellSsmi. 19851 Sy et (B
SO0 Sl GMSS G Teug) kT BeoL-Gunma. '

sHnIFGRo soafllldr Boég (Goals of Environmental Education):-

. g,suflmsvﬂgrias@m FYBTL YMUBLUSELL SHNISEYS GHES
nil.@ugcmvnm,. Siifle, ievsr Blpid, oy Hmed CLrsiTmaIHEND sus &3S CIaT6T (6T HEd
PO SENMISS 0 sTigh Hsmosmers Siiugsd LECahmsd gy fumea
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shmEype soalluldr psdHuwrar Crrsshiasst o Gh. Be GNES
QBTemaGCErHGU LTTme QHRSmeTESSTSaUD URGIMD STihSSTHOD
(interdisciplinary) wmmnb (pgsmiwmer sTsa b @ymée Cousir(Gib. fimorise,
UYEIGigl) LG SIS, Gl mEULG ST, Bailymhissr, ustaflssr, saarser,
UGS ESPSEIGEST, pSlfrest, S Ln S ECurT, C&msrmaipyay
st@OGuNT, AL Hmss Qewhu@BdsCont whgnn Srrwiym eeri&dL
usmureTiser YRACUIHEHG sOMEFEGYWO saall gafllssd oauduib.
SHNIFSPL upfiu yHu urFHCLBsmar Yyfipasiubsgumeaii
eSS LML SH L SHQID o)emeurs Qamesor e ps60 Goustor(Hid.
sHNIEG s saaluilar Crrésh (Objective of Environmental
Education):-

1. eflifiCismriay (Awareness):-

SO wHmId & Qemuiurar fésasar Cursrmenar Lbiiu
efifieoTTemeLILLD SEmETS: Snlihg kLD Hmemsnytd GLmiSev.

2. spmiEEs s gfley (Knowledge):-

SHmIF S B 6 Qem_iymLw Grédemsrsmenitd Ll
QuassiTiem 60 Lommith LEGEIN AIEHSILITET JELeIRISmeTLLD GLim)H.

3. werriumstTemin (Attitude):-

snmiFempe g oSsmn  GeTETEHL  WETUILITET W
THURSHSEQAsTsTEhSH DD FHNIEEHPSH LTSS WHMID CLODUTL 36
uiQs RS 816 GemeTeTé STamBS.
4. gieermid (Skills) :-

FOMI&Ep6H Hésnsmons s biunb Sissnh Gameauumer
Bjever Slmemenn’s GlLimyg6n.
5. Lng,h:nﬂ@sm&é é]ma'“':-

@k, QurgsrTery, saps wHmL Sdall .ghl,iﬂwmﬂf ik
SRASH L iisaemyid SHMISEL060 Bl Smasmamh LEIIBISR.
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6. ukIGsH ML~

spp&Gys Asshemard Sis@n QFuiurGsaflar jmerss)

Sjerefgid uhiGsHs sumiiLieflgseb.

anfipSgin Qameraasst(Guiding principles):-

1.

10.

Bnsns, Qawibens, QamflsEr Lib, FLpgmutd, QuITLemT ST, Syrehie,
uegerur (@, sugeoryy Cursirm EmaTSHEID CHIBHE HDMIFELO sTeTm
(TSI S60.

SHMIFESM0S QEmiT&SHTET CUMPSHMS(LPHDILITES & (IS5 60.

usgiemp Goibs SemiGammpsnw (interdisciplinary approach)
GupblameTEn 6.

SIS fesasmars sHSsaD, Sissnn Saflr ukiCsnmu
6uE0ILNIS &1 60.

2 6 eemiT, eulLmyid, Colw whmd FieuCses serComrmiL 5560
SHMEE60 Seasmsamer ufCamdge .

SHCLTESILE SHMIEFEL60 Flensuento 15g) saemb Qea)sssn.

suemi&dl Lopyih Cuobum” HSHL Rismes SHRIFGLmes &mhsS
Gemsor(h Hwmhigss.

Assorer aHnFGYs Nrédmaramns SisGh Snsar wHm
Sparmiey Abgemen (critical thinking) oy @wsumlsr Caemsuenui
susSlumiSgigen.

SHNIFEPD A&semaS HOULSWID ST 2_eiTesTpiT, 2 6THT(H
wimid QeuefliErGesisr eéaempinisr UG ems 2615@ailHe60.

SMHMIES,00 ssvallmiu CUTdlssah sHsmLD usb(.‘!su@ 3|SW(S (LpenmEmIL
SIS (6TH S60.

eﬁ,ri).g]é@;psi) Sasawsaflsr sigfemenyn syubiisr ST EU0TSHEmSILLD
s il &HCUTmES (learners) 2 S5 560.
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Q. SOgSEee sl e meth S, ogfie), Sdan, Sin guuibon
2pmem ) WL SEitd ALy LESSIH60.

13.  puyasst a@saad Is6ar allmearesmer gHmsGaTsTeTad
aumiCiueflsgsv. ‘

sppéGye saalls HlLmsdsr (Environmental Educational

programmes):-

Buwoesr (1981) srerusui &HMIFGYWS SoalSHLL SHmear epsrm
susna L LS gysTem.

1. spmiFEys uply (Environmental studies):-

SMmIEEL060 sTHLGID STCaHHEST Sieuniflsir STéED gy SHueumenn Seps
S(iaSiuch eipeuid GMMS B0 Bllsh L HIGLD.
2. appibeyd gflefue (Environmental Science):-

£, srhy wHm weer CuTsTpaIbeny LTSLESZID QuTELS6TT6
spm& s FiCsE mLssd upfu yflelud Ggaurgh. Cugib
uellgisEmseh Quimss GYHmn waTLesSInGw &Sgwrer,
urgisriurer, pob vwsdsrp algerar ylumLuliorer SrHms
2 (HEUTEGS0 GG L ThiELD.
3. simsEys Gurduflud (Environmental Engineering):-

@8 SOHNEGRH sTéasHmar LR Caiwnh WIS meard
Gmndeab LusTuG s Qemfagy LkissT Gfids LigILmSLb.
Biduraile sHNIFGYH Soall:-

@kwur sruGsiufsme, Haoutued, yefufub, wearsmilus, wers
smsuyrissT (floristic), aflekidler aimaser (faunistic), @emggerenin (ethnic),
Qurf), sepsn wHMID CUTESTTSITD S Swauphlsir gL uiled
unamsLTs IAGSETNg). aarbu FHnEEYH eoalurarg JESHSL
uGHsCapmany saflaems (location specific)ufld S L1bIL LU Goustor Bid.

o1 BleveouS LGB b OusirareT i) S QS
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DIFUT (6T 5(E) 2-L_60 [E6v60T, (GBHUDLSSL RIILITE, 2 swreyl L 1b, Simoleimeuemi&e),
Gramsiugdoaflsar Cubur®, serenyn, BT wHDD 2 mreld ghuGD
Qarpmiiur@ (Contamination), arsme_geusm, alinG Gurarmsimlet g
aflfityeoriene LRSS Gouar(@ib. TS FTIT JEmiLSEHSE (Non
government organization) @& (& LG esT(B). HDNIFEGLE0 Sienmuflst
&ip 2006@1b CoHu L ST mILILSST 2 sTansr. @aubiilsh 1508t Gios
aPmIEE e saall wHnn SHNFEYo alllfiiysmriay Gfss usmflufls
FEULRerarer. G GYEMSSEHSEG UATANMKIGSHT 6T6TLS6
QOUTEHmeMLLD 2. 60T &5 CoustoT(ILD. GILIEHLILITATET G SS6T Fimisid, LsS]
whmid wiremsor GLimsiTmemsy L1 HiGLo susTTellovmigser sTery ElemestsElsirmenrit.
sreugiiser, &y efomGser, Lamauilisst GuTaTy IjmerSgiD
ausTafleulGseaflsh Di_SHID sTHTLMS JIRTSEhHHEGS SMiNé68 Gsueim(BiLb.

&HNIEGUN GHEs weopsmi soall (Formal Environmental
education):-

SOMISELp6 scvaflufisr (pgeirmnio @digsr LilsiraumLonm.

1. snm&gedlsr srsSener CuuBSSISH 2. HSHMIS S0 HSe086T
wHDIL SHHIEGES urgsTiy GMds alfilymrime wéHsefmL Cu
LS HIH6D. 3. (Ylge) TRSSN LoHEID aiemTEASH Lusmsnar HNIEH Qeinyd
gomer auamisgs0asri @ sald s LHGEHSS BGHS G
2_(HEUTSHESS60.

sHOIEGYS soafulldr  pritg  Wédwnrer 21,58 & o M| S 6T
WSY607 5 75 LOT Q.

3. il swriey: -

B snmFEsiisr @umiws (physical), geps (social), whmib
Siplusd Crrédled seflosflgiaemer afifitny sir QunHad Gase op miGLh.
SHMEGND oL 6T QsTLiysmLw 2 liisrsG gmwinia (life
supporting system) ammgy, £, fisod, SIEUNTEISST, afleukiGser Hmib ez

@ofl QB gy oy Saden miser 2 srars. BoupfinHam_ G F&Hamiss
Gem_riuseir 2_semssr, A
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o) KoL (pon sumpsms Hamevsow (Real life situations):-

8a 2 Wflsaflsr sHMFESpae ublsr sumpeay sr @amemrsSms).
EsHe0 uGdaaflar NréfloarsEpn AsatsEpn @ SHDCanHmamp
LommILi(HLD.

@) uTZIETSS6h.
m) Beosowwimer susridd,

SLSTTEUOTRIGHEMET (PHDILTSL LIWETL(HSS Cousior(iGLotwssT] et fedaiis
UIETURSGIS60 Fnl TG, sTQerenfls oy SRS QI CUEHNUMDEESL LIL_L 66
Glogud 2 uSifseaflsin auei& A GL @I sTemevILITIT(). 6T60T G Y SMTELET RIS ST
SLOULT_ BL_siT LiLsiTURSS CousiT(lld. Oy STTAIETRISEET B)E5S SmaLIenD
w&ssT wli il srHiaTo. ghsHullarmn LummbamTmTD FymsL
UweTUR S5 Caustor (b, Ly STTRIMESHY LWsTURSSD Curg Hev
TEMOEMSHTEHSRIST THLID UG GiLihens. sTerGau B)semer s (&mDUILSHET 6T
Ywpaamer GnGamsmar Costor(Bid.

1. gymoul ustefl Hlsoeo: -

g afifiiyemria) ssHLbSS 2SS WeEwsgieaud (75% ) Coustor(hitd.
IBES BeOL(pm uTpSms Hene (20%) CPSTONUISNSE HDIE G,
LT g8 8860 (5% ) stsary suflenauiies gumouiiueeafls: GLHanSesEmsE aaiLnISs
Ceoustor(Hid. BTG B GUEMSSEHSHS SNHMIGEESNL UNBIL 2 6urTene
SHOURSSNDuPHAITGID. Shisen 650 (pHe0 LaTeflea 1D susnyuflsd 2 siTem
spnitundms upiiu effilysrime qHUGSSaTTe &L GuTgoTaTg).
sNNG6N5E e -gallssr_ (Audio visual) Lnmio seriumimaufis (field
visit) GUITEiT 2_5S1FHEMETE ESLITETEIMLD.

2. @en_Hemeots usiraf) Hswso:-

@a_Bemels usitaf) Bevevulled eMPlymmins soellws Gmnsss
Qarer(h S iLEGSHUNT BOLPmD ITPSHMmS HmmL, LTSISTSS6 WHYID
Hlemsviarsor eusmi & GLiTITmens LD Sifleneu auemié&GalstaT(biL. Gent_(Flemevls
usirafl Hemeoufisr Crmp SEIUMIRIGST WHMID SHNE SRS Uiy&demer samens
seiorL_flesd Cumsirpaubenn CHTEsLISE GamerarGsumar®ib. gybulisTsf)
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Bemevsmints GursirCp 656 a6 usitef) susmmuiish 2 sirer SHMIOUDEMS Qurgy
it simemnyLsn CLetTs SHNISRSTHEHGN Bhngl. sHNGE0,
Qeiyoy wlpd (practicals) upgn seriurfmani@san Cursry
empsamemd GumGgmarar Gousar(bio.

3. 2 wiflensotusiefl Hemeu:-

Qi  somEGye  urgsruy,  ggupdu gl
6T SEISQSTETEH S0, SOMIFEHY HirFdmaramas seaomLilgs whnmin
Qewsu@sagin Hwer g SuaHiinG pesHusginun geflssiudio. gfieiius
S iuenLullsomesr opmitd QewsvlmetT sTiHS CaiennasT epsud SHMISELmN
UNGISTESS SHDISSTCTRID. (peomwmsr spisse, Geinpsmpl Lfins,
wHmd seriumTamauiiGisea Curarmameaid ojeudiuLd.

@rsdur Cumsir susmih gD ETHGaTlb GlenL Bleneus Lsttafiast Senadis
ffusedl, Lind Qupp LSHmET wHYd g Afwiss CursTmaunsEL
LT 5(5s0M 2_6TaTgl.

4. soqrf fsme :-

SOMIFCSHNN UTSISTIL, FEDL LN QUTDSMS(LpOD WhHnih ef e sy
SpFweumriler Syiptiuemuflsd Bemsowrren suemidd umhy spfienans Qumise
Qig ysHuors aduyss Crudr@on. @Arieg ofiafiud Ggmflsomiu
Sl tusL il sogrisagn udsmusyshsagin sHniEEpn ol
@ 1bGh iy GeustoTGid.

LML SSICL g6t suGLuBand U s, aflen wl ubssmissr,
sflerdaiuLid (chart), ulhpetsesEamanursri QurgsLlser whHmid
LomsmTEUTSEHSGSL Syl e EmsiEih Comeuurar 2_gallsemer augniGElQID
NCERT yéduliurg aifléfng,.

5. uhsmNEsYsS Shal:-

LUSmNESHS ojeTelisomss SDMSFEHPD Salleniy LhSmens &G
wreflusey saualss amdns. TOEGIPW 10 LHSmNESY ShisT
SHDIFE0 Seoaflomw L L Cuobuipin; syeradsy Sieflg g aumelsmmenr. Guogpnd T,
Gsmflevpr LéasgmilssT Cumsiiy Gism faimsas Blgsuesmhissir ofged gymmiiEd)
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Bimieusriusst SNmIFEws Qemlsr uefiwsh (Environmental engineering)
ul Llulglsny BLSFSarmear. s mmsspssasaaiuiie uulinmneilsss
(teaching), gumil&dl (research), upmin efiflurssssaait (Extension
education) gyt epsit) gy &eSHe miseT 2_srerer. UL Gopuipliy Sismallsh
[EIT601(S) (PSS SULIDTETT LG SN 2_6TTEIT6UT. |STELILITELET.

(o) ahmEEws snfdonusiud (Environmental engineering):-

@dsr sligl & some (Architecture), GamuiQurduiiwe (Civil
engineering) wéeeT @Gy CuHn 2 srafi L HailLm LHnKD Spmoium Si_L s,
Gymaiugd Cubur®, Pass Lmuiyssme (landscape architecture)
QsmfihsTamn aigaamnlil, wer e flefud wHgib pefiup Gyt
LostiaTL_6uLb CLITEITY LigLiL{gH6T DL IESLD.

(@) sp@EGya urgisring Guararswyd (Conservation and
management):-

Bde Hetuwsrur® (land use), asrailwe (forestry), Gauemmeiento,
annd, sPeCureleafldt Guarmrmw, &rms Gueamsmmamo,
WrEHLOESTE UGl sasn gumms Guibum(® Gursrmsme S BiGLD.

@) aoméeye pesr (Environmental health):-
@ Qurg wossfar podr, HEITEHWLD, &sTSTID,

CauHuQurilufiusd, QsmfleRama o6rreadiue, BFfwd (toxicology),
2 _ewray" L th hgih wdsEgseflsT LweresT CLTATDEE |-Gl
(™ seps pHlawauilusd (Social ecology):-

B (spHmauiue, Fepsefiue, FupasSL b, usmriuwer (cost
benefit), seps ymulLGEED LUsnfleEs, 2 arafiud wHmib sobsmisy,
HHMIEE,00 Smefiue Cam LG (environmental ethics), pmrb aumpesie
(humanities) Ggm_iumeTsne GElsH iL-RIGL.

SmmFtEmps smoad aoubd (Centre for Environmental Education),
SamusTuTs, @k asr Cuersmenio Bigsuan (Indian Institute of forest
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management) GLam.ssv, Lommud @ Smeis) Cadiu suséaipein (Indra Gandhi
National forest Academy) CLin@sir S safiflemeuwrissT &nmié g ps
Qgm_riumser wpsopeni soadiews ieflsHermer.

Il YeopaTyrE SHMmEENO Seoal:-

@8 @@ sYsTusHsdr seps, QUIGMTSTT LHYID UaTUTLE
euei & ufled Ll & G umin I 60T & Gl 6216 & S\ 607 (T, & &1IT & 1D
g S SILL DTSl QTS GUSHMET YDWSSSH SETSTL 8
BL&81560, Gurg) efiflajmrser, g Lhiser LSS0, SNNIFEPL GO
Ay &amisst Qe Curery enmuils aifiinjswrienat sHubS S meor.
(peopemns ssoafufled Sipdssin.. (pédhu obahiseT 2 drarer.

1. pHewm soefl (Aduilt education):-

WECWNTHERSHSGS SHNIFEpe alfiiymrime sgouGSs NrrhSiu

Qurifuliss (local language) GQ&ifsGsnGlyssT, SHubyriyaer,

er_falmasst (slides), pllufassr, Qidl-gals srldassr (audio
visuals) GuetTnEnEUS ST LILSTLIBS S,

2. Syruiyy GlevearghiasT WHOID LreRTaITsT Blsner eyt ser:-

@leuiasit LS Godsemrat Lfikg) GawsbLi_som.

3. wsmeogrHulleori wHYD ST Heurfser :-

Bisé spssSanflsn smeveuriar, GusimesT wHyLD Generesiaemer
rOLOSESE shnFGyn GHSS Yopsrrrs soald A Lksmers
GswauiOSzomo.

4. pysmssaisr QewaurdssT:-

vt MugmLL GYhmssmal e Gubsmrsl NNsg)
Sjeuriseflon G s G Gum’ st pL s, SMMISELA0 GIFHMUITET S
@i ustefl Eiismifar (united school organization of India)
2 gefluLsr BB LemgiGursiry Cum’ i semer L SS60TLD. 6)6H07650T
EBIST I, wrdfliugamsst (modeling) Qeiigsv, afieriours
HeuGITT g 6T (posters) gumflg s Gurrsim G’ g sewer Guihemes azyeomiybied
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Capdu ymrsr  Awusd (National museum for national history)
GYREDSHELEHTS GL5E IGADS)
(5) spm&EYe s (psmd (Eco development camp):-

Arroiyy uaiEds@ Gns yarbsast Quilgn LwsTu®Slarper.
SOMIFELP0 s SurMsgster sufigpenpasflsr Ly Gibpambseaflsr padiu
Crréomssr (NaTaIBLIY. WLIERTMISST WLHMD  LOTETEIT LTS
BmenyisafemL G sHNIEESYH GNSS IpUmL & GamsTnssmear LHBil
aflysmrime THUGSSSN, wallgisds QFrLiuTET &HYd s
Sy Aemeamaaflar ojip LML S STTETRIGMNS &6TL S0, FHHIS L0
Q@m_iumer 2_eresmit rEFAenenassnst s (PUHFSSO LHNID CHE HHNIEDLY
2_GUOTITEMEL ELETTT & SH60.

6. gssmm Hysusiisst (Non government organization):-

2006 Cuhul L ST&FTIT JjwliyssT 2 srarer. Sjaumnbls
QugpLTeTeTeme HHNIFEYL soalehlss alfiiyemriams HUBSSID
Guhdufiss FEURstarar. Nin JjmLoOLseT Blubmeemiull UTSIST &S 6,
Wr&EsL BOUTE), STESMET TSGR, FLPSSSTH AT SS6, STEUT WHYILD
sNemidlarisa ubfiu vglyssr, Srrolyp Gubur®, 616uT 6316V TR (&) & 61T
urgisTOy sleGur G seflsr uwsrur Gurarm GQewsuTG et
B (HeTeTenT.

7. néasdr NrHBPssr (Public representatives):-

@i Susles SMnIE s inEemarsamar Ll efinrSise LTI (§TRLO63TY)
2 mnSsomiessi oimitd SLL06HY 2 PN S(ETh 6T 55 FHMISFSLPE DIFMELILILD
(environmental forum) 2_sTengl. @& QUITGILSEST &b SSlaear 2_(HEUT&SH6LD
QUTGROGSST STeuSSeNETS GIT6TorL LD vwsTUGE DS

8. Cupunime HHsrfas / HiurdsesseL uf pHweflss60.

SOMIF S0 ssaflufienar yefieE@L Amsusriigeaflr epss iflemtissen
winid Brerfeen s sEhs wiind oEfsS b GeustioT(BiD.

237



9. oLl UiglL|&siT:-

@hHur g A0 uewf), @S sumus], @S emeush uefl (IAS, IFS
& IPS) Gumsirm uswaendE Caifay Qeimuiu’ Lo sené @t Gumitiuent uflsr
ewpsirmg) ORsSNeur (5610 SHMIFEL Qgm_iTumer Sz 0uemL & eevell &L
GeustoT(hid.

10. gyumiEs wHgd eueri&ss St himer:-
@SHLEEED6HE SHDIEESRH SioD 2-50i5ng.
1. Cusmsmw gheg CrisH enumisdr (Centres of excellence):-

SHNIFEYL gon GEHiuraild Giream® CLSMSMLD MLIILGIGENET
FOUOSSusTens). Semeu Gl weLeé el (Qursess ) LHDILD
SOMIFEHLN Sl (SHwsTUTs) g Suanl rmisd Qrdipammasner
(methodology) 2 meauré@ e Luind gefiiudab umkigeumiesiTmeo.

12. LNHAGUDY weafllg yDmemea aeTTSH6b:-
ulihd gefliusui (trainer), Qemfispiu ausbaysaiaseT WHMID &L
UANIGTSEHHGL LSiDE gjaflseCastorGib.
13. saalll QuraLsdr LD sPissH smelsmer CLBUGSSSN:-
goliudayser, pdl-galssri Al Qurnlaer, Qgramudsm &,
sur@armedl, dlewgluiser, Qeiifsarer LHYD sawer & Curerm

2e_SRISERSHESS CHmanLTer QUIGLSmTS SGES 4 Smaré QaemG
g UEMLDES CouetaT(Hb.

14. 2 &E& sNQIEFEPH Seorid:-

Spmarss) wrlle s, waflus NG stssr, shel BpinembissT,
UGS SLaThST, sorilser, ustaflssT wHmtb g,sarsurmrm SjEOLOLIL|&6T
Curstrmeney Q@euGaumg oy emTHL 2 o&E GOMIFESPO  Slemomer s D6

51 CodhusiTm &HMIFEYNL Sismmufisr BAusahyLer uew Repédsmer
L Sg&leTmenr.
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15. Csfw sOMFGYH eifiiysuiey ysmd / Codlu &NYISEHN WISHD
(National Environmental awarness camp / National environmental
month):-

sPmEGYe gimp 19860 gyemyainhs Cadlu anméELys
aMfinsmriey (pambaanar G (NEAC) spsiiGlsums Sy mor(RiLd peubLit 19
Cadlypaen wabui 18D Codl umr SHNIFEYN LTGLTES st iy SHEiLo
aGANg. SUGuTE SETED SHNFGYRS GHSS 86 sG55 NG
smUQUTEET (theme) srRSgisQsnsTaiILBS DS

. shmé&myd seaswessr (Environmental information):-

SMMIEFCSL0 Simmuirss) 19821 el SHNIGELD Heeus) SiLoLIsLI
(Environmental information system - ENVIS) ssiuG$Sugi. 5 ¢pegsugin
10 EVNIS sounwrisser Qewsiun Qe Sleormenr.
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&N MIF G0 S&HS nHNIGH

(Environmental Impact Assesment (EIA)

(\pstr Eemy <~

iseflGiT &I GuITgLD SMNIGSHL606T STLh LoMmIh 2y MmeSlsar g eusi &l
L Smesa THisrodde giuBsgin sressdlsr oflaera)smer
siran g G AR Gailise sHnFELa STéHs WHUIH (Environmental
impact assessment — EIA) srariuin. 2-dl6d Krmid @i Cuopul L prdHssT
EIA &1_geng \Nesmunmiehsirmen. sem_m 197 3ayild, oy s GreSiur 1974spad st e
1981g1d, snCGrminflw Ferpatd 1984euid, @ikt sy 1988mID FHMISH P60 SFHE
WBIIG B sgRumbeTar 5L g Guirir. GHu semiieh SHRSER
UTGIeTULESLLID 1986 wHmID SHMIFEY0 uTgIBTIY eldssr 19866 &1
“aHmIEEL00 Hrés LEIWIE Spileflsams” sow 1994 gueirH QarsmBabss)
Bibs oyfelisems 1997 srimed 10 Cod) oiTn SmssLh Gaiuin’ Lg). @asimiy
wHSu rdls Jimind Gemos SGp LW LU HESEGD S
S 1 russner @ Hureler sTisl LG HuNib QAuUGSSS &L 18]

Spite) Lzt (Projects):-

1. 2|EFs S LupnIb 2iHer ABmriLreT i1 fiessT.

2. Hiflsir #&8 (hydel power), Geusiteré a1y Gurrsiry Gluywis Friungans
S L rhussomen 2_aivem_& oy HMISTeTSSTEHES SILkisar (River vally
projects).

3. SIODLPSTIST, aomenr Hlsmeot ks,

4, O Grredig sGElaiu s,

5.  Gaud o prigen.

6. U8 Qamsoeasr,

D@55 LLHDID EGHESTESS Aemfle.
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8.

10.

1

12.

13.

14.

15.

16.

18.

19.

20.

21,

22,

saorGlamrit  wHgb  aiuryonstasy YImisn  aumBler

sSsperQuITELsemen sTHSZIFRF RS LHmd Cabls) massen.
Qewmsns gL, gy sblusL e oy Siusma.

smamig Gorawmeafis gublsud wmmid e sleerGLm L Ssr.

2 Gaunss QemiheTmeass.

Quuiler’. swmfliys Qsmflhemensser.

sflsrvGasmsiv @lemig swmling.

200 5 — 500 L5 susmmufleonsor lemas gysmen 8 (High tide) ug &) gsveg
1000 L5t_swirefi_ 2_wmonstr Ll Demersaid smmieuns &L b,

Sjsured LlsaT SNy S B L k6T

SIFTRISHLIGET.

CrBEhamemens S L misssT.

@howiosmen LoHmid STOSTEL ST ESTENVSHET DISPLISHE60.
smiFd] aiyéGl Qamflsuser.

Ggeb uge (Bt QBmpsvseir.

endlss Ggmflso

emub, HQweir, sty éas (Electroplating) Ggmflsvssr mmid
aumiuusgEsmfls (Foundries).

ElAsSistr minShusorssir (Characteristics of EIA):-

1

(1, sueMiEdIS S L S0 THLGID (PSHLLITETT SHMIECEL6 aflemeTeseir
ST S Ly S s yeflé@id.

EIA sTsiTUS) UG SIS LI5S TS HDILTELD.

EIA oflsr gmarss Geusyopsend sLLGHdr  epom

sl PUUBSsSILOSEDS).
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4. Q@ S L&snBSSIMGme (project proposal) wpufiFomer Gelws
Qenaedl Qanaroms pwpey s@lusnissmer (Policy makers)
ausSlmISS(PipLD.

5. Qemsisme (pig.e sTHWILIET LG QLITE) L& S(EHES (T BLILIGSSETEnLIEDIL
THUGSSIb.

6. SONIFGYMGES Cursurst FTéEss5mE THUNGSS W
S LS SSBEHHEHHS LTHN T FASH L migsmer T ESL.

T s GeuRiudlsh Gur s ssaflsr ubsafilimu sHmISGSTETEmLD.

ElA sllsir Grrésiugst (Objectives of EIA):-

EIA aflsir (pédhu Crrésmiser SpeimLomm

1 spnEE e g HlLmsas giubBssd sréEssms &owflss)
Siflefisge.

2. g6tr smsfiiyseeny, Sl rhismerd CoitosHH@n 2 Mamosmwiyd
ginorsfliumsmieEms@&é (Decision maker) softuNEse0.

3. Sl ghmsQeTsTeT @iunrs SreshissT @EHEST SRIDODS
AL GswhuBSsiu_aster uGHulsr (SuHmasEs S&HsD
QU UDIESIS STSHESMBS GMNSHS UfGHMmaTs &etml_Blge.

EIA gy.685 misst (Component of EIA):-
EIA afflsir (pé oo Gewsiipenmis Lig HemsssT paimLomn).

1. L susmuenm WHKID L ILTETRIETEIT (Project definition and
identification):-

WarGomflest (Proponent ) aysraus e S Lme st maiuai
L smsl Ll Gusrés gbme (feasibility study) BLSS, gy iiefsir
LILITET SumITILNIS S, CHemauliul LTed unpmsEh L kisemen) uflFemarGiaiig)
EIA eluspibens ofismes suiilss @i (pesumstTemLoenLd (inter
agency) GuTgio&ssir s Smissmeut QBM_riug s @b L RiEGLD.
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2. sirermiiey (Screening):-

@ Homoulls EIA ararg @55 L smes S LI L Ly GgrLrsurior
SRS (PpELTSGauT Ze0ag) LG SLTSCaur LorHmib sTEHEmId Glainusmon
aaTusS Sturallseh. @ensrs EIA amsrgl wpsrGurfieyd, U
(psansiTenseT (other agencies) opmitd Qi) st HELMHeT &(5SmS
2 yismeus QLS Camaiiu@asr GHoas SiumefiéeLD.

3. @iufieusE (Scoping):-

Baiayn HCLIAG S 2 TibuHame oy @L. Gl S SSlr (pédiu
ElemETE NG SIEDLLITETEIGTSTTeYLD, Sytiindleh LTSS Goustmpw oGS G
(peomasT (assessment methods) wihmd (perurdiflssar (models) (o)
Qeinund aNWflaurer KL s SnEST T(HSS6 @6 LemfiuT@L.

4. yasauramemwngsTt (Agencies);-

S L SGIL 6T QamLiLenL W (pesuTsTemger (agency) LOMMID LOS ST
Ay SiHassr oy ACUTaTSEHnHEE 2CorASS (e GBS S60.

5. gipliuenL & srey Sl s (Baseline data collection):-

b uphu susnrey (planning) Gatiu e lismLs S &l L gitd
uLumile (analysis) QW Blean W&Hwbd. Hlh
Qewmu@ssiuLsystar uGSulsar nflmumutiupBiu gprbuBene
sflaurtisseT gyl @ai thsab LwsTuG NS

6. sréssms SeoLwrsrh srgyge (Identification of Impact):-

S L Ggme sHuGLD SHNSLN BT555mes Haflssaud LSHNIEH
Qeiggid Hsmb pésduwrarg. Gemer, sfurar yearordflamen
uwsTURSSLD SHYEGHYH sTéssHar 2 def® (input) whmd
QausfuSRasmers (out put) Seusmons 2y ImESID GELig)Lpl SHESELD.

7. wnpm wEHIE Gpflysmmast (Alternative evaluation criteria):-
@6 s L s aufrs slLmusrssiuL. Qrdipapser (legally

mandated criteria) Gamfld mu / gfiefiusw Qrdlepeammsar (technical /
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scientific criteria) wigh Fepamw gousSnsr GEdlpeansdr (Social
acceptability criteria) Gumsirmemey SiLTayG\D. wIHY Jjenineill_RIST WwhHmh
Slg USHLOLILY GUITETTMELMEDM TS JLTMLGE! 6 FNMIGFIELPE ST SGHIST,
gopael  Qurmernsry  BeTmwsst, g erwn  GursTmeiheny
2 WIS SEEUSTHOD GLITSFLTET HTHHMGMET GMDEHEGH LIgiLTeT ST SHaD
o 6o S L Mg mens CaikEs(hiésCovstor(hin.

8. Gusemrene susnge) (Management plan);-

SONIFGHPH STSEHSMOT Y@L WNeTriseanl ladr, Jaunsmy
WL QUUGISSIISHESTET HLeligSHmsSHemeT (ige] G Coustor(Hid. sqm Hova
Cuosumssorsmin eusmiraursorgy, sLillssliulL S L sHla wrmpémeur sig)
GauQmmr L& L Hen 50w Cun@emeror 6T SIS
GndlhaaramnwmLwgns (flexible) Gimas Coustorhid. Cugi Gongiomer
GOSN STEES5MBE GMDILMSS sargl Crréswres Camsmmy G&s
GoustsT(Hid.

9. ElA gpfléma Qeusflui® (Publication of EIA report):-

EIA gifidmasmu QausffiGisd pédumar OS5 LigHemn oG,
@& Qurginsseflsr smsgisadr @i QuyST G (paTamiey WHIID
Gfufiend@ Gumsir EAsSsT umbul LipHlemeoss(em & HES1ID LiLsT S 5.

10. yewmwrer @uuse (Formal approval):-

HLLsms  parQumfiveni g asmrhisefis @& DAL Qeren
Bl pmmesEndEs s HULL Caiar@ih reirn Bl s memuLsir EIA IBl&eme
igsienT Siiomemaren gy 678 s efleumam LGaig@Bkiurs (record) RUUSNSHS
(psaTemeuSSLILHID.

. seinsrefszand Gewsaqn (Monitoring and compliance):-

HILL Snss CswiuBHgbGurs Gueansimeosmyafs @B Gsrer
mﬂg‘,\@mg{&@é)@ Bemudlé QEwhu®sg)sen Sjudliud. @EQEwnmerg)
umﬂlfmsr'm&;dr, Glurg) (ssunaiTenssT, Guorsionss SHMIFGHLPE) HTEHSSSTE0
urr'ﬁla;a,uu@fn whsT YACUTGES pollsme gafliug) . GufisirfléF
MNP FHTew Greaaid Lipus sessfliyser 658 668 GIveliiomea)
SIS GHISs Nsiram’ L Semsuh (feed back) giefls@ii.
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EIA gliygs (clearance) Gumaugparar anflapepaer:-

gisdwrailes Gupd sumiedls Sl msenssrar EIA gmudlsniug

SHIIFEHL60 LIDYID AT SGIN JinsesSENEG 2 i ellsranriuLy.susEls
afieworsmrOuh Gedig GupmsGsrsTarorn. 508Te &S L ST
THiernsHh THUL BHEEGD SHNSESYPN srésngs updiu alflarsr
HSHEULSENET YHSTTS6T YEMDEFHSFSGF somuliss CoustarBib.

S S gfenf g awmisds i1 sEparar piusmel GLyRISHE

SS9 QIGTTLISEMETE FTNNGS GoustoT (.

1

2.

afifleurssr S gifibenss (Detailed project report).
aflsn_wefdaiuc L eflemmiuligwsh (Questionnaire).

FOmIFESYn CuaTaramusSL SSI 6T FDNIEEHYPND STHSD b
GMlysn (Environmental impact statement).

UL g&med erHLBLD Criosmp HmIh sTEINIMMSSTSHSIBISH. 61.8T. LIS,
£t hmih srhy gSuabiler STEE suemEAS SIL THURSSID
STHSLD.

an@ssr, afeugmuid, Wsireuarts, sipmien, GurysiGurdg Cumerm
SJbsmsafls FHUBSSID SIS

wé e LB THLESSID Feor_ SHTe LHDID GMUHS SIS ST ESEISET
2_aefil L Felpastl QUITGETTSITS G SEBISHET.

& eaflsir mevgdletr Bgy sTHLBSSID ST SHEHHISHT.

S L1b Oeweu@SsiuL eyssT LgSludlsr afleuriileuT i LOBMID STeuT
BamhissT GHIUTe Di05d auHd Gehiser g THUGSEID ST&s0.

SNIEEGHPH LHDID TSSO JMOESHHEN FHNISEPD HTéE

AN wherer saflififie) o dorg. G cparm Afleyser o_sremeur.
D{EELLITELETT.
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srés wHIG Afley — |

@& SDYISTETSSTEES S L hieser, GLHD Biir e HEL L s, G
1Bl BlemeoSEL L g6 GLTsTTMaMMDE Seustlé(ELD.

srés wHIIG uifley-11

@ GsmfineTmusS L hiser, gerd drenrs S Bis Hmib
&g Qemiuret S L Risemens s & @L.

grés wHT G \ifiay-ii

SIODPSHIGT, SODITSHL_higerT, wellgiser Gpullmiug S L nsr,
SHMIEBEO UTHLLDLWLS sipw uGdssr uhnh Qsrmag GAsTLiys
S 1_thser CLTsiTmeunsnms SastléEio.

Qupld susTTEASH L RisEHSES RUUSH QUD SDHEIEFELQs0 LHYID
AUTHSHOD JMUEFSHEHN UNSHMDEHET FTTHEHE & DN)IECSH0
sTwdii HsE e (Multi disciplinary Environmental appraisal committee
-EAC) yismussiun Hsrarg). @ds SpsaeTL siennmeeT 2 erae.

a. SYIMOUSTETGSTSE, LVEHTSGS S L hiser, Biiurssn whmh B
WDlsirammm.

b. Qg flogienm, srrissgiemm, Sjere AsTETTS S L hissr GuTsiTmsme.
FONIFGHYD SM6s AL O yfelsms 19946t UL lpwed HI o7

auflgpsopsefler Lip SRS ST IR Gl susaysT @psmeu (expert
committee) gimLo&a anfl 2 sreme).

. @oouysio Shemr. gimpaseafar asnamT s 2 Mot & arT & &
GarsHaLbleuriser,

3 topblemsy wostsn_ sy Cuosvesarsmin,
& SOy / B wrEs s GG,

8. B euer gy sy Cuosomssoremin,
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a

3)

9

SiTEUT I efeorisdler LrgisTiL LHYID ClosTedTento.
HeotiLiueiiLm (RS S L_rhisser.

geys yfiafhusd / omiyemotiy.

S5z wdinih

Cpibemsuiued

FOYEEPD BOSEIDD.

GO L. guemmuflsr oyfkepisse.

ora ergr Bmeusrd Ny Hblssr | spméispsd y& 8w s ser
UGS L HUTSET.

Eeos Qemuaipd Anius sGHuD 2 mLw sONIEESiud et
D08 LTS Hiauns spusud Qsmston_ OmAbmi Lisgismm eieosmi
UFSUT HEDEUEUITTEE CELsmHmieum.

IAA TSR sseui 2 gn et Qewsogmed Glewsduoun.

(5 Ggefs 15 2 MINeorsi &6 @IpLLITIT Sl

EIA g semmd sunfigge :-

EIA gyauemsurfiifld Sipé e BMOLSHEHD HeunmBihHemsor

sflendabisemib @)y & Cousar(hlo.

1 waLyS gst (Cover page).

2. &mesEE smSsb (abstract).

3. ogmam el ulipwsd (Table of content).

4. Gsn _ssamr.

5. Crrésph GHemauLiD.

6. SenL_bsbam gl LTINS L s (available alteratives).
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10.

1.

12,

13.

wrHnIs L tisaflsr sy,

LTS nSli@ eremrenT SOMIECSLHMND |B6T aflemaTe S ETbLD.

Sw aSlmeraHmeaTs @SS MM HSHET6T Glasd G L sy emni.
ST wHmd GMlLsT&smer wyeflsmeor.

CumGssit i iiser (References)

S L suemener (index).

UnCai &enager (appendices)

a. ELSSLLCL s L Riseflar L eugSHames GUliLGeT.

b.  ElA gfiéme gemiiuiue Caustmgws puissr / Bminsormisefler
UL g 160
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JsHwumud - 9
aueor eSleunsi@ Seiflesr Lim g &miiL
(Wild life conservation)

(LpsdT Eysmy : -

uafigaflar Crrwd SLEUUILLHGH JLEBSTS I aTS5S
o iiflariisEmd srauifssst goug auaraflvgssr (Wild life) sterg
gmpssiuGdarpesr. @Ho veafisisaarsd vdfliLouirg goag
USTITSSUILILITE SITRUITThISETHL ASlVRIGSEHLD SILRIGLD. @IEHIT suaTsmLILIN 6T
ueili sGsr@Glmemyd Qaluwsim. s woyssTHser o Leaflopyw
wenaseT susnuiigh LBSEULLEITL VSSTHISET (NS0 HLNSOTCLNTE FSILIL|
1B6urtssiT usmuSlapiLd LITSHSOEUBTTIEISST (LpS60 Ses6T suspLIgd 2_6Ter LisHEa)
auens aumfiLhismer QuifnsRarng. 2 osb paudain o drar 24
wpéHuwwrear arflitissfs @Edur @ramamLl GuDyTTg. ojemel
Cun@AsTLiFd) wmowh e SYPsE Gwuwmaoud 2y @L. Blmsssail
2 sudlsir Gupd 2 ulflsriusmow (Megabiodiversity) ETOs6f @\ Shwrah
Qe

2 oG sk efeutxg et Losor_smigssmemitd (Zoogeographic
zones) Qareor. BrH @ESUT o GUoSTST. e,

1. ussfl&FaQsusfl (Tundra) -
@51 ussfiud LafGe( i SEnb QETEITL. I (LPFMETUITELD.
2. o winssoeu&smysd wein_sutb (Alpine zone) ~
85 Qauiiiossan e e aETHamenumLIL LSSl LGSILTESLD.

3. QauiulyéQeaafl (Savanna)s@pd Gauliuwani o  Genou i
srhsEnHh: ~
@ grituremaamrn Gapsupl i (Semiarid) u@dlsEnib

DTRG0,
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4. sginfseo (Mangroves)—
S GBSO S EHSLD.
5. gusueafl —

@& sriienas swGaetiub s S G G Hogpo (Deccan platean)
SIS0

@rHussrGoefle Hed dpiurer whmin Syfisrer L eSleurkiS &6iT
2 evomenr. Syeupmled (psSuorsreney Se ECuy GaTRISHILL GeTeTs). 1 SHregibiv
wreir (Hangul), 2. @hspné@Asmiys srem_mi@gs, shstERaTHESTRE
(Golden Langur), sguyfleo wrsir (Swamp deer), usl&Hm s s,
oG &Csmfisst (Great Indian bustards), Qrdews & ypomessT (Gavialis),
wsiTepwsv (Hispid hare), gudlw wranemser, oh6060 A0 HL6b Y emnsar,
ST H&s(ma s, Lsd), g, ST QL (TemL086T, ST B HTilssT, Fihisams
SIS, CHEITTAIG, HeuaT(Dl6tor STOLD (STTENE) ), HNLHEL.

Iif susr sfleki@Gassr PBSICUTES (PSSIIS GITIF6wsTIRIE6T T 616U : -
1. sr(EsT YfSSILEG60: -

QuHeupld WEHSTOSTMSHG FHU Gl BULSHT jMLES D,
rFEmorarser Swrfissa)n, srlGUTHERSSTEHMLD, STEUSEHT DjMLISSHID
STRISHISET CamsioTLa b STEsT Sufisbs I@Elsrmeo.

2. sueitTLsb LopmiIth ST QST -

supl &), QsusTend, &AL, ellsusmunb, Biauemity, urserSSHeTS
B Srudalliu@gs whmib snner Curstmame &g IlHlokissm e
gt fled srGissmemud ouflédlsirmeor.
3. SDPYIEGL0 LOTFML 860

parhssT, Gsnfiberamass, gamiflstany wHmb e BsTSTT
Bensowrbisefles @whg GaueliCuyih sliagt, sk ranGemmi @igiseo,
é]g]}ﬁﬁii:l’&él’ opgid gz st Ay ssiuGSo, ) 6u5f) & 60 63T & 61T
GebuiusTu@d sLHALNSST whgd WssIEFAINsa CuTETpaIbmD
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prebsdeins Csaflssn, Tnnudssrs gmaksdeuns Coaflssiubin
sLHUTASST LHmid sL6 afdfasr Cursin Qawsbest sLsaump 2 uifiamer
Bsapn urSsSermes. Sames 2 Guns ursusdsst, 2 ulifiusCansisilssr,
sifws sfla’ Qurgl s6r wHgh HYHnLUEMmSSafD wer JETaTULGES0
GuimsiTmEmeu HLOS L MiseneT LoD LTSS eiTaTsr.

4. yreysafsnrs 2 fiflsmars sramBiss:-

S Gilorsr Caumas sl s5em) QUTGEITEL UUSTURSSIUSDEHTS
usIgOUTE ST 2 mLS6ULREaTDAT. QEbLaIRIs T LI T R8T
QaiuiusTuASsILEHsrper. oL@ Jyemsmrd QurmLseT Geliua)b
usnpluTsmesT LwsTLGSsrmear. arsr  dushsafia wuamfls fHurs
et emis i 2 ufPaEnh LwETUESSIUGEsTYET. sTaTCar LRIIUILTDEST,
F1L60 gysoriasmy siraset GusiTmemeh Cousions: Sfifbgi o1 S e

5. sargs 2 Gors wrsudsdes, 2 ulflus Gsraddlas, &flus
SLfa IO S6 Hmib Sy HnK uBenssafle wstr ETEMILEHESH GUITETDENE
g oy msemer ilseah urdlggisTare.

6. aoafuplailsrnin: -

FimKrespsssuaT LopmIb eueTaTieurbigL LTgsm L Siumblr Gossienio
Cursirpaupies WEeEREGE Ffurar soall g)fley Banrssmi gjaubiisr
(PSS GIOUD QLHLRLTETET &S ETHEE @65 eD Lifliusflsems.

JUCN (International union for conservation of nature and natural
resources) sraTegud “@IDma WHPIE @luhens eusTiugeafler LT GismISiheaTer
siaulas perhun” Gaksrel Uussssme (Red data book )GnusfhiiG&Eimg).
Biussssda 2 aab wuagn oo flu uHmb HyEHH auwmd
sfluiiflenmugst GHGs alayhsa Ger@Hasiul( uligwed iU GsTars).
@y Shmaied Lo Gib st 600 Sl G _1b GLpmysiTeser. 1710 BTHMTeTme 6
@iSwrafisy 13,000 TN g &6 WHMID UPMOUTTRIG GBESSTEHMD
@Y1CuTgy Geumeh 390 lnflenraiseit 1oL (Bith 2_sTeTSNaaD SemTsdi L HlsTorgl
wemed amsm (mountain quail), Gspsme aurdg (pink headed duck), £y
snmné@emby sraan_mbmsin (lesser one horned rhinos), usitsflF fniGeng
(spotted cheetah) Guirstrmemsu Spfibgiedl s aflonigsafle Fo gy @i, 19526
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1Bays Bohs spfub Heeulics 2 srar efleriigamefler stenoremfighena HmGLmsy
600 3,8 2 b geien g Gk Geembyy omsir (Brow antlered deer), gpsirgpuws,
Arugeumsd Giiig Cumsirys yfi suar eflvkiG st Sifuyh Elemeoullss 2_sireme,
2 sl RIS JLETELD SIS Q@ 2 it smsmu Bibe aimSaTng.
2_ufiflsurrhise SiflEe TETLS) BUUDMMESIITE L 888 SniplLIGISTET. Ls LAls0sOlustr
S ETHEHTES 2 M YETOnbs oL Garmeias st b L.
storGou 2 nfifleormusen SIfESIGUTES Jihag! HMDILGCLTSE STERTUG! HLoTe
5055 Guars @IUnms ESMGTHTET. JLaTTa @UEs 210 HTHHTesTi
el semed @femass (prewmms Blawd Ghs GemnonmiiGurgene FLbLoTe
56 Quais. SH&S CoussrGiD.

sflvniGasaflsor Lm glesmi

@i N PBmaus@ g Qs susmiddls S 1 saflir smyemmnoTs
srhser gflssiult sr. gmseflssr Gk SemesTser SIL UL L 6. [Z)g6T
srysmrons Qus LFiLssT et aplpdiusre ghifmhes kg Ehn
STUrmSELD IfiSeiul L ar. 194960 BESw ra wHHL susmrafamiE
sumflugems (central board for wild life — CBW) gysnLagsgy. 195260 ja @ik
susreflevikig sumfwid (Indian Board of Wild life) (IBWL) steirmy Guwit
rpIUHLOSSUILIL LS. @ls6ir GiieCasr 1isiraimomy).

1. slL uHnd W Loy ST oo Sl ( ook smers
SUILITHMISHE0.

2. CoAWILLISTES6T, STRITOOLIGISET HmID aflvkidiusy GariL_rigGemer
QDS S60.

3.

susmallnhi@s saallow eflsss whmb sueoT ) uriu@ & efleor LBG)
SYiusms GuUTg uESELEES FHUbSEIS.

4. aareinbg showd @é@ids Qeredme o @manses0.

Copdu shmFEE e urgisriy Gensrms 2_(Ih6uT &G 560 Lommits Codlu

TS Gl TaTM S Lo Quiliey Qeiise.

.IB\IYLGZ'W SmOaTs sIGUTSID s wESA Qeuhu@ant. GBS
sumflgidstr &1 “wmble sussTeilewtig oy amflunh” (State advisary board)
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Buiigh. GHh allgrerafissr, Giubams Jyfaeiesr, Gurgisseflsy S
AT 2_muaflemisemres @\mOu. sumflusomen g1 eustrailoomig s Gl fLimeor
e sg Qararmssalign UasE yCorsmarsst oyaflsGio.
sustreflevmig saflsir uTgsTaY WHMID CuaraamuéE aiardgmmpuilearnt
Qurmiureut. @EHwur Cursry Guflw Fr@ssfled auereallsoriE & efisor
urgISTANE IBWL wl (b Curgionarsns @ssailme. srarGa 19721
e susTafitigl UTEISTILE FLLD GupoiuL gl @Fs L Sy
sustTelumiG SHenar Cau WS et soer&Eifiu GHon 2 G0, Gognd
Eéa L snmiEtse wHmiLd suaTalleRiS SameT UTSISTES 2|78 LMD &
&y EmiesTTbisETé( umiy SefiSss). GFa L1 GuibmiuL g (pgsiento
sustreSlevrg; & amuumemt (Chief wildlife warden) mmid suswrsSlevmigs asrLLIamT
Curetrm ugeilsdt THURSS IJYSSMD JHOLSSULLL . ClmIb
@&s 1L sdlsmung “wifle susaileuri sumfiLih” 9jemins & Caustong Sjeudlu

;nuu_gu SOCLITE] e &3 LmBlaurkisEnid CHFh UhisTss6r, suemailoniGe
STETTeILIRISST SyennEE) LTofGs) amaugTe Hsmevsno wpsir@eurihusier ).
wHHL S SHMEFGPO LOHMID LRTSSIMD JMDSSHID 2 TaTg). B8
aueTafeRIGS6T LHmith TG 1) urgisTiy LHnIn Jersms (Survey) 2)
wremLsmad 5O6HSSLHUIURSSISH, 3) srH TS50 WLHMID
urdlésiul L ugHamer Uam@ihd FIréGso, 4) sLLGHdr epald
SMHMIFSpEneL LITgiaTSaen Gursirm usslismens Gaiding.

susTaSleuRiG L LITSISM LIFSL_LD 197260 Lig 6.5l60MIGE6T S L lo 1L I0&6MT &L
WAGsLUC Qsarer. L igwsd | ommid 1 s @b Quibmierer ufupd Heamsouils
a_sier aflsuriyg seflsh &lev (b @rCe GBIL L Hiserg).

ulipwed té @ wQupgister afleok@ ssir:-

LITEITL Ig 8672~

1. oy sLoms s HLUsT] - Sus andamanensis
2. @irsmeu Lomear - Antelope Cervicapra
3. uggliy) QmHkeQembLy Lomssr - Cervus eldi

4. @howissmeoi LSS - Ursus arctos
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5. srL_(HI Ly,smenT

6. FngemsLiLsdl

7. @5 meuail

8. metor(p) Htrsslle GG
9. ursmeusugaT Eifl

10. prHGlsmdy omfhomssr
1. &

12. @hSus sm_ QL (memin
13. @’ &5 oysmflsh

14. @lomeoi Brsnry

15. @uomeuws gmy

16. @B S wirsmeer

17. @iSug friain

18. @B AL s sliLed
19. @Ir Sl ¢ Emis

20. sregfiomesr

21. @S GRS

22. Qsmismy

23. Srhigeumed GG
24. Counmiyg,

25. Lo6uuUTT Ligi(GLILLemeer

Felis Caracal

Acinonyx jubatus
Gazella gazella bennetti
macaca irus umbrosa
Vulpes bucopus
Tetraceros quadricorins
Mustela erminea

Bos gaurus

Ratufa macroura

Capra ibex

Hermitragus jemlahicus
Elephas maximus
Panthera leo

Equus hemionous khur
Canis lupus

Cervus elaphus hangul
Presbytis phayrei
Ailurus fulgens

Macaca silenus

Loris tardigradus

Viverra megaspila
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26. @smembussri) - Sus salvanius

27. e Ml sid - Rhinoceros unicornis
28. usfl&fmsams - Panthera uncia

29. uflfls sy - Helarctos malayanus
30. sevorGlL_s0komear - Tragulus meminna

31. servgifl wmsar - Moschus moschiferus
32. yedl - Panthera tigris

33. #gitnyblev Lomer - Cerves duvauceli

34. s60lb gyeNuftstr L Slsirenfl eusiieumsb—  Latidens salimali

35. &G (mewin - Bubalus bubalus.

ssifaie WHHID @)assumjeaiisst

1. T GITETD - Varanus griseus, varanus flavescens
2. (pFsms - Crocodile porosus, C. palustris.
3. siEIms CEOEPSHES (PSeme - Gavialis gangeticus

4. snins QLsTe( g),6mw Trionyx gangeticus

5. L snL2 sorgmid @hSwd umby - Elachistodon westermanni
6. G&iyeT 2sTSRIMEMLO - Hoesemys sylratiea

7. emeoliumbL - Python

8. B 2 (hoy - Varanus salvafor

LI 6D S & 6T

1. oih&LTeT ST_(ReuUTSS - Anas gibberifrons

2. gyervsnimd eipradley Glasemgmtl - Bambusicola fytchii
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3. BEUUSHWSEIHEOSTHS
4. gmueniys GCamfl

5. et QSTE(SG

6. G &Gamf

7. susdgurrmy

8. AIGsrumT ymm

9. LEMEVSHTEML

10. Qs geme sumrS g

1. cnsSifhwr Qeustsnend Qand @
12. Qlausiremanss siysudTlg. 6LMILIGHT
13. QuERIS G

14. GlsusitsmeT euliHmts Ly mreniy
uligwed — 1l

1. gjsivenomd G,

2. EUIBISTET (Lp6TTerlbLIsETES)

3. Gsmiié GG

4. L0 UMD LITQITL lg &6iT

5. @iomeoi) SeLDTEBTLIT

6. ustTafleueb (SHTThIE,

7. fea @G

8. s ® pmis
9. usGamdl
10. gpsiraumsb 2 Huby

Grus nigricollis
Catreus wallichi
Ciconia ciconia
Choriotis nigriceps
Falco species
Caloenas nicobarica
Ophrysia supercilios
Rhodonessa saryophyllacea
Grus leucogeranus
Platalea leucorodia.
Gyps bengalensis

Ardea insignis

Macaca assamensis

Altherurus mecrourus assamensia
Macaca radiata

Cetacean spp

Tyletotrition verrucosus

Macaca nemestrina

Macaca mulatta

Cuon alpinus

Chameleon calcaratus

Uromastix hardwickii
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ugH —

1. YIS LILL sn6TT

(LosoLnT LsISULLEDETEmLS Sadky
efeufiCL smeud CaTihs SiemaT Sgi&

SdleTrEIS ETHLD)

2. i)

3. up& G il

4. @m_ &5 jewflsy

5. @ioiutosmevl) LIS Sl
6. @owioeneud S(HEITIE
7. mEmil

8. fiimmi

9. Wimmil

10. G&mEd)

. euGQaiid Sifikisuo
12. pmiGsenso Bimay
13. prymiTsLD

14. gsivervsdletr efifliueir

15. sugTreuTsNy

all species of Viverridae
except Malabar civet.

Vulpes bengalensis

Species of Bulopetes, Petaurista,
Pelomys and Eupeliaurus

Ratufa indica

Ursus arctos
Selenarctos thibetanus
Canis aureus

Lutra perspicillata
Volmela peregusna
Vulpes vulpes
Physeter macrocephalus
Cerberus rhynchopi
raja hannah

Vipera russelli

Varanus

257



U tg1w6b | Lommitd IT 60 2_6iTer &lev LITEYITL Lg S61T, LIMEMEUSET LOMMILD 2ETITCLGT.

Glwinemeols LliLG (KRS SURITM)

ysSi5&I_L b (Project tiger):-

umTellRIGsEhseTar @Ay oemLwrerorar ysS 19700
SyTReursHsn @iHur b statss BTN SHOUTEMS FHTSHSI-
@igwrailsr 40,000 ey @@HES Yelsaflsr srarsntléame 1960ssaflsr
sl &l Gamib 2100 s 1800 o6 GonHssl. 1970s6flsd IUCN
(International Union for conservation of Nature and natural resources)
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UGg V601N Bl SE Fnti_tb UsSlSsT GHSS FTeuCHEs HaITSHMS FHi HSH.
197360 2 o0& susarallouriig Himisusomn [World wild life foundation] vsSlseflser
urgisTOfnsrs @ Qusssmsed QamLmdiug. uCurmsw LlFgw
widifwrer Simud). @sHmansd Qanhusssms 2sMsg) 19710 gy a6
ysiisar Caul s wm Du@amss seor Qsiignt. Cust @kl Srsmish
yedlassmer uTHaTsH@&n St garamn CauafililL gy Q6T Car.soors
yrrQméL. soLair (Project tiger) sreimanith Quifléd 10 urgiamiLUG Sl s
2_meaurssliulLer. @ICUTE) 27 LigHsnme 2 WihSIsTeT &).

usSlaeflsar epsitg gisnewrs Hpdleriuger sosarca bg af L sr.
sHCUTE 5 gisneT&AMMHaTiasT Ll (b QUTLHHSIEUTHEISTMET. DIEV6L EURISTET
Coatd, Wi L meir, HGUMgT, Ferm, @hSwr, @HCsTCaTaflum, wGnaduir,
Whumstrion, suL Qe Grumsm, Feigwir, Smieomrhg) LHDID eSiu’ Kmb GursiTy
Er@sefle urells srariuGsrper. 2 nssHaiarar yablsallsar Curss
stevorsouflSemassullsh Ly &g Cuosh @b Hlwirailsh 2_siremeor. 1993 susnry @ik Hwimallch
3750 usSlasT @BESSTHEMD, FfuSHN TRSSILLL SamstaGiisruig
Qeumd 1411 Lo (HLb 2666w STEMTMID S8 eSS Fo WiEl6TTMETT.

CailmLwr® s, wrsasmfe, aurfliLn yfidsuucL g Gursrm
smyswTRiGaTsy Usdlger oyfiefsir eflefiby susny subgiadil L. steorGas 197260
s sHneL udorns. Usd Cadu afishisrs Jfiellsaiuc L gl (NeTem 197360
usSlae uTgISTUUL LGHseT (reserves) gunbiisaiu L ear. snGurg 33000
.85 Liuera LsiSH L Qawsu@SsILGANS. QS L SHler epeuid
Coumifle afleuriuEs(eThid UTEISTSELILLL 6. 1.5 Gufiumfleh witensar 6, Losursiy
UG HA& sraerfi@an, BEHrTaHbln ST mmn, CursTpsmeay.
USISHC L Hlstr éAw Crrésid Gphma wamL oS5 e sgis
S MISHEHLD LTG5 1& SUUL Coustir(ild sTsiTGS. sTClsoTeflsy ST(hiLD SiTi_ig 60 6T Lgth
2 ufiflsemid gy Grrédhuomer Hmeufish @S EETHET TETLISHE EDLIITETLO
ysShwirgLo.

anss S @ (Project Lion)gyvag oyflors St in:—

rugruger (Urhdyr eGwr — Panthera /eo) s wpmid ws S
EsSwrafs aumphas. Qs @UGCUTS) GQITHSlsr ssSuamfle 2 srer Sif
sr@asafis (Gir forest) w Qb srariuBSsrmer. 19476 Shisnsaflsr
sTaisidons 180 Q5 BBESS). 197260 GSH 1 b Qgm sl L g Nsremt
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258.7 .88 upinfisb Cafuiymist Gsm st L Uing, 19790 fistiseafisr
sreamenfiGemas 205 gus 2 wAESS. JYTHuFde  Shsniser
CaulemLwmLiul L grsd eumdler eTeoorsmllGemass GOMESS. Iy
umeusTeRSaf0 YUNTS SEmSHSHTET SHTOBOL ST SN STH S EDSE
CuiFsFnsE IQLSHSSIULLSTH Imey STliger Ulp  smeur
2_svorsuuflss(em &amenr SeussHnE Cum_ipufi L g oL (Hiosbsumoss Biflenevsener
wrsURSH Crmigenstit urilsr. @semTsd smey o srsoullsaflsr sTevrsmllGma
Gophs Ausmsa urdHssiulLar. @sarma Gluhms 2 Ty
HDLGETHHT SRISRIS STOHML ST 2 sioTenis Qo midler. starGo
srnmL Cemhss SMTeERSHE@LD WisT fiisuresdler @b Ly &dsnerser
goulLer. @& Cumstn srrarksarred AnissHdar 2 wlisQsTms
srstrenilGeme 2wy Curargl. staTG YISE LD Cursd HrussH L
GaupfQupafisisnsu.

3es S i (Project crocodile):-

L&t H.R. usoLmi’ [Dr. H.R.Bustard] gyauiseflst Lfiigsmmiuge FAO
iy UNDP{United Nations Development Program] ufléir sp&gismiptiLjLsir
@ ors 19750 o6 B (PSMOSSL L Smss Qam g, @ik Sumesin
epsir Siplemiuset w GC 2 sterer. Seme Coafumesiv GoEsaL igds6n
(Gavialis gangeticus), &Gm&CsmenLsvsiv uranflen’ flev (Crocodylus
pahistris), whmib GCrT&CaHTenLsusv GuICrTasy (Crocodylus porosus)
SpSwsmaunn@ib. @hbewpeirny Apferhieenid Hfi oSS aisTsTenes sTET)
197110 9601 B YeNSSILLL i (BT PSEO6D (LpS60 VL ILI6TsTE6TT spiflemailey
Sproflssiuc g RNerert ue wrhokisafigd wWasmeots Listrsn s s6r
G s e,

YsoosHl LsHar wsHL GOECanerssmmas:-

1. PBHEEVLI LisToTsmemaTansit Sjemindsesd stiurenr @b CaRise.
2. PSemeu (PL 0L SHemsTé Caaiflg s

3. gwupemi Gurfliusiis ehée sOSgs Qesogsen

4. (NSMEVEGSL L SEMET SU6TTH SS60.
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5. Iemsu el g) eumps SWMTE CuTal GLig semer i flensusaflsh ail_sv.

1976 sed 1980 aueny 2700 Cosaflwrssisn WHemesEpia, 600
&GS s s CUTGITE (ssmeus Emid 900 &CrTéaamLsven uranfisvliflsv
(semeusemld Bifled afiL(n” . @stroy syrfleom, 2 SHTiFGsHetd whmid GClome
susmenis Gumerrm LrBlokisafld Waemal usmensmTsem Qsumierons
Qaweou’ (B suwHlsirmenr. Qasirensrufien R. afi.GL & (R. whittaker) setrusurr
WDstQLIfiL ST SETTT (pgemeuls UstaTsmsuTeniLl (EL_ &) au(hSimm.

wrensrHSLth (Project Elephant):-

Boeury aflwkigsafle Quilu eflumsrar wraearulier (Elephas
maximus) eunfiLhismer SLUSHSTS SNNIEGHH LHOID TSI
SEMEs s wremarsHI L Sma Cam_rmflug). @srm @héurais 18000 e
22000 WiTEm6ITSH6TT 2_6TENT6IT. ETVAVITLY, B|(HeveTT &S0l GSaiD, Gosseusr, Slifl g,
G surusmemd, e, yfletvenam, 2_SSTITCead, SiErL s, GayemT LMHmLd
SUIDETH gy wmElsrkieeflsh wTsner &6 sumpdlemer.

sevgmfiomsr St (Project Musk deer- Moschus Moschiferus):-

segml sTeTOLELD 63(5 A9S LLTEFMEITL GILUIT(HEweTE & &SI GIoiomsafler
aumfiLuger SufiGalulL g Glmal SHEUTG UTSISTHSULLL. @i Riseflsh
ol (Bib 2_6Temear. (1% STevSHe0 @emou e @b, GrumemLh, Lyt 1 mer HoUg
Lommh itom CuiTstTy LG Sleesh sumirger. smGuTg @ibEurailey snip—smeLiv
wnmitb erflurésw WFCsesdliT Q@ LGSR WLEW Wisals GsnmeTer
stevorswflésemauiled sumpsirmenr. 197450 CagMimTS STammTOLSEHL GG L 1o
Qom_rsiuc L g

wsllOyd Qeplé Qamby wrsr i (Project Manipur Brow
Antlered Deer):-

grismil (Sangai) (Cervus eldi eldi) stsirm) Syemips&sLiLEID GlbLomsst
@sHurais w G sreriu@n il ame uraT iy sefld parmmE.D.
4TUSHsH Wil b SmsTisemmed UTgIsTaSUULL @lbiomeor (Neoremt
QBEIGWITTEYLD 6L LMY 10&SEMTaLD Gail s ITL LU L ST JGHail L sTe
(extinct) 19501 gy eior( fedidein L g et LsooT(bib Lewaflii,sb 2 erar
Sued eibsgmeu (Keibu lamjao) srsrad LGSl GgerulL gl 19546
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sremmeownors gfielsasiulL @UUEGHSE 19776 Codlu LRsT Jhseug
2eGsiulL g sHCuns) 49 wrsirseT @ULisTealls 2 6TeTer.

apnign S (Pfoject Hangul):-

anmiuge wrsresr (Cervus hangul) suogp sresliflyid @orses
WrCsasdann aurpdlsrmer. 194060 3000 sueny @(Hhg @biomesr & afler
sicmremflGons 19706 170 9156 Gmpbsgl. 19700 yeu® Qhdu oyys
anmaGn Sl sms felsss. Ldfsn srammwgdlo (Dachingam
sanctuary) @emeu o_sremsor. HHSpenmudled UTSISTSSIULL SiTs) 19786 320
248 B\(mhS @\&6T sTeorsunlisema 19806 347 915 2 WITHS ).

Husaurd Griigs S L (Project Lion tailed Macaque):-

Blse)d g uSHsTeT WHSTSEEST maaiarsy (Macaco silenus) sreregid
SIBISEITED GNThIE LSOLD S FFHLITULD 2 6Temg) QLImECanme @& @ImdbstT
sumey o Hullsorfls Smeemwssnmls sremuudin L fMouli@h Hdhiesms
R&SIGSTHTUILRENG. @lomes sT Hurkisaflsr o Ffulled surpdisrper.
Carsmmelsir GuNGS @STLIES wamaulld w (b sTaTiudh EBSSGTREG
Spleflssr eflafhoiflev 2_sitemg). Srusaumsy Gnra@geaflsr Glorss stetoreoell&ens 735
pe 750 susny LLHIGW. CunGOSTLIES weaullsh Hadifl, gy meaToeme,
syeussmiLosmev, Quifhurt Gl LtisT Hmih semdOusTerSSTeE S
uGdseafled W BIG Gmeu sramiulLear. gemwdHi uaTarssTéHn Hi
darHemown geowsdss woult Gurg gpul L Brsfmearserme smer
peerhgsaiar gufle) GuaflEssHne abss. BidsrhHamows S L
soasefl_UUL SnremTLons @lkhs eflwkigsaflo @8 (peHunTarsmESib.

ggiiyie worer FiLL v (Project Swamp Deer):-

I Guflu Qaribysmers Qermr@ster Guwmsrasr (Cervus
duvauceli) @FHurailsd WG eumpdlsTar. 2 s Coum srigh Geme
SeTULBEISEEV. (15 STeSEed @S (pegsugid urafudlmks @ biomsirseir
@utLrgl sredirist wHmID seramT sT@SaM0 WL sTammiLGEsTDeT.
@.surﬁ)mg) weflgiseal i @msbsid Up elerigasafiLbi@mhasn Quiiv
sppeLUysst  (Enclosures) Imuss urgisTuy o essdHe
@mmmgwﬁmgj}
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Coplwl LRISTSSST MDD &7 600TT6VILIBIS 6T

1. SCwnCpCur Caflw Lhisr, urdLF (Keoladeo national park):-

gregsugmefled JemuwbssTear QULLRST (PS5 UFSLT UNmaIGST
SFITETTTGOILD STSITMID SITEOTT LMEDELUSST ETSTTIILND STETHID jFnLPSSLUILLL G,
198260 ACUTGoIeCur Cofwiyrisrurs yfalldsiulLg. 19856 @&
WesTevGsTaumsd ‘2 e umybufhy syeLwrsma’ (World Heritage) ersarmy
SPeNSsI L g 27 868 LipLusTalls) DHLDESISTET @IILLBIST &6V Lol L &6
G@imEa 370 f 2 wygdes 2_6rergy. 350 HpHarsSn@EGid ComulL. LmaHELSET
BInE sumpdlsitmenr. @I BIsT sk ST 6ifléE amigepsn S STwiF
whgd urasTisy (Gambhir and Banganga) pdlser epmwnrsain Bi
U ETmS). sTREpguGID &1, Cousw LgTus T FlemmESIGTETSOT. QRIS 6o &6,
Qans @ saer, srapmgsumusirasT (spoonbills), Sr&sremnissr, o srearmer,
555MN&EGmal, LEESIST, SHESST GUTETN LNMEUS(ETHLD, LIENEILILITLDL|EET,
SUSLILENGST, S QusarBls6rT, ST, S (HULLDESTS6T, LIISLLL ST SET,
@ErilssT, mflser, wperambusTlaer, Wuwed, sburd Gursirn afleursiE s e
o_siremeyr. @Oy misrellsr Anlubeid snaifiuré Garégsefler aimamaw @Lb.
2. greergGurt Cofhu Lhism: -

@s 2 salyspQupm udsar sriULGSurGd (Reserve).
WheLCsFk prCant Glng Siemode LTI LT, @IILLTRIST Q1766060 oHmId
el S wemensQamife gemwkgisrers). 390 & &8, uriuaTaismLw @O kism
SL6 Wl L SHnG Cosd 214 BLLI 2 wySHeh ysmiohgisTeng). @nig 45-54
yeSlssr surpdlsarmenr. Cuah AnSmes STLEULLMTSE, (PGS,
ssnaLisdlast Cursrm Cail snLwimy 2 coTamid 6Sl6urkiE &EHL BInhiGeTer.
@eaumamng sefiy LG sumawLITes s s, sm_GUusiileer CuTeTmema D
2 eiTewe.

3. urenomey Cgdw Yhuar (Palamau National Park):-

@s Seria LrdLaraeséd uralLsdsd 345 &.8.08 urlusaie
Sk gisTars). @iiGstsr Qauluwsm d srhiseaflo U, Anpsamgis Ly,
WITEN6TT, L0 63T GLITSHTMEmEL 2_6TTEIT6TT.
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4. amsmfluré Cadu wisr (Hazaribagh National Park):

@b amfls 184 &.4\.15 urliusrellsh smiombgisTerg). @IRiGL sm_ i
ustTElas6iT, SLT, LieS), HNiSems, sy, S0 SLiLeS) GUTsTmsmal 2_sTersr.

5. osSlumsd Cadw yivsr (Simlipal National Park):-

@ai spflsiveomailsy 2 srer wwfl UEHEF LTI L SH 2 eiremg). @lg 6
urlusTey 2750 &85 g @id YL hS sy STHSmens QT @I hisT
UsH L sHnarss Coitb0smiasiu Histarg). Guaih wrsnar, s, wulls,
EHLOGUTIT, SO Loy, FiMSmastiedl mmid s(EpamsiLed Cursirm aileukiE s(Emio
_6ement,

6. ssramr G yhsr (Kanha Nationa Park):-

wsHuATCEeHHln 2 drer LEheTT uMeTSHTSED 19551 9 ()
Hmiesiu’ L @y it 939.94 &.4).18. uyiueTe) QST ). ST6 LWTSHTHSMETS
Qorsr. @uuykisrells L), Hnsemaiysliser, Fount wrsrssr Cumrsrny
ASl6UMRIGS6IT 2_6TeIr6uT.

7. grewGLrur 6w yiisr (Tandoba national park):-

@& wemesL Tradstr shATTIT wTa 1L S 2_6TeTg). E)SETUTILETE]
116 &85, @rug Usdlas, sbUNT, ESSSTE S, STLOL [, GmrSHESD
Lor6aT SR, GEGIUTHEG T RIS ST HTHGISTIDL WiTedrg:eT CUmsiTmsnes 2_sreaTer.

8. smibi. Gg& whst:- Corbett national park

193560 Hiuremfisaiu’ L Gou ket GiHureiis wpasdin B
WRIST T6TD USWsSMug. B8 2 5srilrtssshsar ammpsfiLme WHmID
SHTITEUITED Lo L ThiS(Eh&EenLCie DimLofkSleTsma). pTbabisT 2y maflear GLom@—
QsHE susmaralled SmLodgisTar @I RST 525 F.48.05 UTULTEmLILIG). @)$l6
ued), Fgisensiined, wEsssy, &Lmeiss, wramer Guimsitm 6Sl6vrhiE &S (ETHID
Lo, LopSkormsG, (peiTembLIGHT S, Lisbiieb Limsme, LT TEIQEsTée) GUITETY LimenausHemhia,
(P Sem60 LoEMELILIMDL| GLITaiT 2emtass efleurtsE)Sehid o_eiTemenr.
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9. urearsv susTalloi@E srsmmaowid LoD YHissTiul ugS (Manas
wild life Sanctuary and Tiger reserve) :-

@\g1 gjsvsrumblesr &M@ wreu LSl 540 &.£l18. uriiusredsy 30 Fi Lk
2_WITSES0 DB IETaTS). LoTeray QLM @6 afiurslumidinsg: kg sd),
SmSenGULe0l, ST (R, sm_HUUsiTIL sTesm._mblmeid, Sm_ @ (memLo, SLT,
ggI0Lblev omsarseT Lommid GrHemmEImEg CumsiTm alerkiG 6T 2_6TaTs.

10. sallyiians srewrmsowin:- Kaziranga Sanctuary

@a1 gsveumbled Alerst wra L SEd ymuwkgierars). 430 &.4.08.
L ieTedlsd SiemLongisien @i rmigiradlsd 700 sxtsom_mAkmemise 2_6Temsot. GLoguid
wirenerm, &TLGL@memin, Y, ANEmS, LTHILOTETSET, GMISHGSW LmsT,
sT_Husr), Siusr Gumsity ek s EHL, Guedléasr, Hreny WHMI LT
2_GUOTEILD &(LY(ESH(ETHLD 2_6ITaTET.

1. gagruryr auarellofEé sramreown (Jaldapara wild life
sanctuary):-

@a1 CunGearusten e smsemuigi omel L s 65 &A1, urliusrails
iDL G665 B SmelTL ML, wirswe, LS, SIS, L6t HmiLh Lsy
eI 66w LOHMILD LINEDELSET 2_6T6TT6or.

12. sfisvar ysSldsriyl ugd (Sariska tiger reserve):-

@& Trgsugreflsar gy reuse wansagrifll gpeaurt uGdufls
SimoEgleTeTs). 19586 Frsmrmawiors fallsasiul L Guugd 197960
UsSlsE LsHsrSps QaneaGouriul L gl @nig usdlast sallt Aniges,
S (HUILLe06T, QEMiIGST, SIgmeLULEIasT, ST OBrLST GUTETY aflorig s6

2_6IT6IT6oT,

13. LB HOYT susafleki@é srsmmeowid (Bandipur wild life sanctuary):-

1941h oy e (® SGLTESI FLCEHT LOSMTTEMeuT 6L Blayaiul L g). @&
LS Ne0l 5551 2011’ 1 QFsogh anfluflsh 80 S5 ST SSis SjevLtgiereng,. 874
&85, urtiusrells SeowhgeTer G&FTamTawn 1454.4 UL T 2 wrgHlsy
Do gistang oy fsiomeT wensmwls Glumd GULGS SLTTES STBIGmETS
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QanesmL g1 @G wramer, HNiGms, hSSsMy, SN0 B, AnGmesieb,
(GEOTEHSID LomsH, (LpeiTemid LstTrh Lommi @GS &6l 2_sTerear.

14. &t syewrreowtd (Gir Sanctuary):-

@ GurrsHo 1295 &.8.0. uriuameils gevwbglaTers. Es
yspaumits g dus AnssHDSTAT STEITOWE HEGW. PLUSDSHEHLD
gooudisthesepn Hopis @FsTamroushn oyaws SHhnsib,
yereflomemest, proGsmoywmliorarssr, aflésymaaysd srl (Gl
peTaTUGT, GTRIGSET, WmLLTDY, s, uFamsunr, Geergrifi
Sy liuemey o_srere.

15. L&dlsn spsmrmeuwid (Dachigam Sancturary):-

Bal smealfe whreflo Gmbg 26 &.8. Qgramsailsy 1951b gy star(
SSULLL GI. @ls6r Luyliatey 89 &.41.5 @)l @retT(h LGEe6T 2_6rems.
(PSETaLG SV L L S&l6b @mbg 3692.3 LT 2 WSSl 2_6rem Guosh L Flsid
SGD. @Iresoremeug) 1846.2 1F 2 wrSHed o siter S Fdlein. @G smewli
LTETER6T UTGIGTSSUILGSsTme. Cuaid savgmilorsy, HnGms, sEmmisTy,
L(UILSSTig LDMID LLLEIT @It CLmsTmsmauih 2_srarer.

16. Hlear sfl: -

Ba) erfleveuredlsd yauCsraarSHnG 2ym$h 1000 &.H15. uriusTedsy
Simuigitarg. @ FisCarflasr, surdgissr, Qamseser, o arsmms,
EFOLDBET CUTETTMEMES6TT UL ITMET.

17. CouLhSNMEISN UNMaSEST STemTmeol: -

B8 e Sk gy emTsd LisoLowTeT STsTITTALLD 2y@;th. Ba Qersrensmmiflsd
Blmia 85 AU T Syt Biis fléE euGlour(m gy evor(Eho
usbeuruflygsemré:aent QeusAEm B upsmaiss nyFEsTmeT. &I 600TLg BLITLLIGHT SH6TT,
ey &6, Geuet Qe & s, Qesisu) wrsoy, Bissrsmeassr, LLQUIL) TETEDIT 6T,

Ouedidamen, o arermsir Gumsirm Lmen e T RQuTH gy mTHn GG
aU(mSsaTmeTT.
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18. Camp&asny susralluigd spsmrmeonuns (Point Calimere wild life
sanctuary):-

@8 HifLomm 1960 HTemss el L SE Liré spevarsGsmi (Palk strait) spiip
Sk gleterg). @ser o Oumisfl (back water) whmd smus (lagoon)
uGHBEHHES WnTangssr (flamingo) whmub & empseLT GLTETDH LDEEUSET
sumSlsirmenr. Cosud wsiTaeT STG0 usTlesT CUTETD suGTaNlSLIG S EHLD
2 6iTermenT.

19. (peITLBSIMDE SFSmITELLID: -

196210 gyevor® 520 &b, Lylnsrefsd slpmrip st S@sesoGae)
wmeu L S& emudaiul L. @Fersummawgdlsr suflurg smbiurel ol
OB @S AmiSengiied], Liedl, SDLTT HMID WILOTET AIDESET 2_6T6TsT.

20. Quflwri susreSlevmkiGE ETeTTTeotILD: -

@g1 Caremrallsd 777 8.8, upliusrafs gjeiotgisreng). 19006 Guflwnid
Sememsl iU’ Gurg o @aurar Gewhans efludieh 1940 gyb e G
o aumdHeILLLg. mfld Garérsan GFsTmmmaubdln STLE wWTenerser,
EMISE S ST, 0[S STy H6T, FULITH DTS, (60T S(GLD LOTET &6, ST_(Himms,
S QU OpEerhETREGSsT CuTs allarhig s Enn Claetr Gle &g ssr
(66T GLITGITH LiNEMELS (ETHLD 2666

21. gilnemes STETEIWLD: -

194010 gy 80T HEDOSHSLILLL @& asmnTsulLLh BB ig 60 Fevdliflufleor
oL Cuhglh ugHuie Jmubgstarg. @uGs « LG WITER6BT &6, FOUMIT,
Amsemaiys, QsriNs&GTRG, OROUTDGIHEG, GMISHGW W,
ErHQesmibyohorsr, Lsd), Qugnibismfls, LUMSGLD Syemefley, ST (B, BT,
SM_(PUILLF6TT, LofbSESNIg, (PETEMDLIETHL sl Setrenf], LM LoLsusd), 2 (b,
tensotiLimbLy Guimsirm aReorE;S(erpLb LoHmID Lisy umeneNSlETITRIGETHLD 2 6T6rT6aT.
22. TRsmHLE upmasst sfemrowd (Ranganthittoo birds
sanctuary):-

@i sunes,T Quibiseas STamauils, uIhisl U aTSENG Simha
srafifl oo o srer suflensiuimss S Hemend Gamsirgl. @S LFliLemey
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166 &.8.5 91, G1b. Gihig Qasusufl Breny, QrimrQeTs e, STsmyamusr, sm_ G
sun &gy, wuflev wHmIb SyeoTidled LmeneussT GLsoTH LNENEIIETTRISST 2_sTaT6wT.
23. o) MATLIENE STERTTEILILD: -

197210 gy e Bl L @l&sTemrmad Siflpssdler GamubLSSTT
wrau LHe ymuhgisters. 958 s.8.85 urtusreilsds oemofssrer
@& sysmmsILGSle Witenear, SLOUNT, UsTaflLomsiTa6T, &6y Sl LomsiT a6, Heudif]

&, Sisas GIng, U, finsmsiinedl, QrEauTTiEGTRIG, Whs & GTmIE,
(psiremibusiTdl ommnb sTmibLSSearesfl CLimedry eflevriyg selr 2_eremer.
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I|GEhumuin - 10

@ memeuiinflge
(Remote sensing)

(b QUITT Sie0r05 (5 Flapsmeul ubill ST TEHL6T LNSGIBM T
(physical) gjeg Qpméswrard AsrLiy ggiboarg swllufisers
QewnGurfsefiar (wireless) (uraridssr, aflsrGouafléesuigsr,
QewnmssCarsT, gmeassr Jong slusn CursTpmmel) 2 galluj sr
apflspeme Rapay CErsdo (real time sensing) o swmibgl Jjeoegl Lley
Qeiig Hm oerafCar gibeg Quiiu gstaliGar Geudsmem Glumige
‘QaramaiLsa’ sramiu@ib. oL pamilsh uiCam spalismern LwsTuhiSE)
& QuTLaT geg oL uhm eflentiseT Caafsssh GsmameuLiflse serm)
SY&sIuGHng. suraflsme Qewhmed Gamsr (weather satellite) gjueg)
yalsesararafiiy Qasreiy CumL&sT, &L wHmid  susfio eoTL &
s uQaiiufeme serariliyfsme GusL s (weather buoy platforms),
Lm@eurssl giemLwmens s@madlast (ultra sound identification system) eLpsuid
sananaflssn, sMe pbdmaa ugwaurssy (Magnetic resonance
imaging), Cuir gy68 Lilergisem 2 181psy 2 L gameuemre] (Positron Emission
Tomography), X — sdliss, afleworGleuef] SyilabsamasT (space probe) YA
Sivenrgsih QemmauBisssr THSsIGST HesmELD.

Qzrenmwsmricissr Grsw® amasiubL.
1. gpiumLs Osrae o auialss (Passive remote sensors):-

Bevsu gyindiés 2_sirer LGHED Sjveg) Gl mweflsd @ipia Ceusfliu@Gin
BunmessSiaisme 2 auriba sfSarmer. @lemeu  GlL@,LLLITE)LD
t&, flinsp aflSly lusiidisnu oerafiGHaTmer. UL gefliuLmiger (Film

photography), gis&daui, sHmiflmemTiys s(medlgs (Charge — coupled
devices) ummib sdiaSsswrall (radiometer) GursTmemey IjipliLismL

2_soniele e sTeT sTHSSISHTBIS6T G-
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2. Qewarsss Qsramaysmialsst (Active remote sensors):-

@)Sle WDistreramy) eeflSGadlenT sp(n Gummeflsir oisusvg s Hsoliyineir
By Qeaisdiulsr 95 T Husiisg Jsag) Fsmed gsm kel Slmnllangme
Qamsmeysuoriamedl 2_swmiigi eraiHGsLSms. (1.8m) grimi (Radar). @l
Aereramy ef&sdi getiutu’ L sn@hn g Smollaig Comaugn@i
BenL L L Crr&mes6lsTeT(h 6(h GILTmeT @@ LIL.LD, STTLD, SiLiGIT(HeT
Quiigh Casd wHYL HUQUTEmST GMH&EGn Sme GurerpaHmps
&emfl&&(plg. L.

werflgi e GiEsvew (LigILiTs ERLILIFULSST LOBOID Y LISSTET @I HIS6meT
vl yerefl afluriisst CasNsaaib srhser HflssiuG s, uafliuTsmps:er,
SYT&L 1.6 LDHMID 6T MT Sl LigHlaaflsr &L uGauiflsmsy wrhmi, &L60l6ty
Sy uphu efeurrisst Gursrmaimsmm e Q&mem eI &0
vweaTuQEDG.  FTEDSHRTT  YUSSHTET  6T606MELILIE &M 6T S
s &Tenl& s, gramsuiss LwsTuGdng. Cuaibd Sy aufiiis gds
Gursr eliTwid HuGSE wissHufNn ysteflalamd CraNliusnEl uHurs
Gsmemsouon Hemeols LwsrLHSSHeomid. @SH6 epeold UQUIFILET jE060E)!
Beoturuineg urdlismu sHu@SS&F K Mlurtismers Casfdss.
Carersefisr spnlurmsulis Smisseiu@n smalsafisr epsid UG
u@dleeles @\mha i UsteflelarmisEnL T eumsir gsag) s
SimwHSUULBeTer Houbis L Gemarbg oyrming Curdu
sllourraisemars Hir’ iy sreb HGeomr (EI Nino), Gurmsirm Fesin_ssmeo odmith Genmbs
&iTe0 HlesLpesemeTé; shetimaeuefl&esumb. Guosyih GsmensolLssoTTiged eLpsuld EILDEme
psrrmsaflar Guanamsmio, Hoouwuatur® whmh urgeriy, Cadwl
UTSISTUL, Semrsuf) whgid eumsireufl srsensolt LTGISTIL CUITETD LILIGT 66T
G@umsum.

Ggmamewemrign Qg iursar QsmAaE Lkis -
1. gm_mi (Radar):-

UYSSPOD TTLITHET, QUITSIUTE umstTaUIIC LT & @ T S S
SLEUUESSD, yerQer&sNsme @Q&inuayb, s sofl 6w 0L
yerrefleSleur i §h & & e eyt LT R SSILR ST merr. Lrliert FrLIT S
(Doppiler radar) 2 6T esTHIT 6UIF & 6aTTRs 6ifl6aT Goussa HrILTHS setmaeuiii,
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aroiler Cousid wogih Seng Gurstty aunsflensy FbuBSHULL L ellourmhisemar
fwiiuwsTu@GSlsTmer. sEF AfdUmaliud &l g meTiysgensT FrLTT
(Interferometric synthetic aperture radar), Qufiw gserm Hleolimails
glevsdlworem @leuss 2 witey wrdflemw (digital elevation model) 2_moursal
ussTU gl

2. Qawnemss Cansreeafle 2 arar Goat wHmId TrLNT & SGruromeflesT
(altimeters) epeid mrdy slsmaswllssr sryewrons Bifls aHuEid
Fisdremers (bulges) Qamsr( sLsdlemelfish o 6TaT 2EHLOUILIG 6T
SiMwerd. s Jmessilsr o wrb whnn Barsmss Glemsr@h
srpflsr Gsussis, Hems, sL_puriy BErm_Lib (Surface Ocean current)
womis FCrrlLgdlear e Gurarmeupmm & SgHuroneflser
Sier&HEetTmeT.

3. st (LIDAR) (Light detection and ranging) sueflioston._suggley 2_sfrerm
L Gaumy CouliQur sl eflstr Qamlamas gjeTaii i LwsTLGS D). FrLT
Qarfldmpl usmaai dLrigst garuliss 2 srer Quir@L saflsr
2 WTSEMSILID LOHM HEMOLLSEMETILLD SISeSILLOTE 6T EElsITeDT.

sdiaféaunafl (Radiometer) wimid gaflrefl (Photometer):-

Blewey sTSTTSTIONGL LILSTLT lp6) 2 6T6T S@HeumGL. 2 1Byl
sdiafFmeiyn Aamid (reflecting) SETEIFMEUID D678 ip1W LEILTL (B
gefl (Visible light) whmh is&dlauly 2 miaisdr, (infrared sensors)
EistTeaTeme0 (MicCrowave), smar &3 &6 by LpestsTéadiiasi GLITTmae
@0 oL miEh. Cumbd Goma un CauduturnL safsr 2 Bpsdqef
SiFaseHmuents (emission spectra) semLiuad susifliosvori_sugdleb 2_6Tem
CoudiQur(mLsaflar Qedlmes yfiuaid LwsiTLGSsTmer.

aumsiTeafllILL curbigsflstr (PUILIEGL aIETLIL @lanstar (Stereographic pairs
of aerial photography):-

Op@EssToRSgmpulart ufiss- (routes) euminiyssr uma
SfeusnHEb, Ho gyiarmiest CUTSESMTSS) upM SRUSHGL, BlSemearti
LISTTUR S SIS, BT eLpevld HeoiuiwsTLT(H LHmID DIG60T SevsTasmemnfii,
srTRH& YPESILHSM, Qe Qergssr wHYD Lillisefler Gewpemio
GumstrmsumEnmILD S68oT(RILSIg &EH6VTLD. sumsdt sperfiliuL b Hemsowiresr udle semears
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sHarpear. Cugid wallgs sarsmarai. IHe IMUSESHMDE
g e HnsSeman (Spectral sensitivity) Quii@slsorment. Senmuflsy
o ster QaTonubsn popsmarell aursreafliu hissT Gl
QeafaysSmer (resolution) whmib gisvsShuioresr auigpaflwed gy SeimHampL
Gugmsiremso.

Ganeoni (Sonar) - (Sound navigation and ranging):-

Bfsr  oeuller 2 dter  QumELeamery LG ,L seflear
QarennGlsusmemius searHlLily Senb Camsmmi LsTTLG SN

Popésiudasmel (Seismograph) :-
@&smal HurOsssms IMmseULLSTUG S DS

sroyd Qewpuriig (9)) Crmorg Hsso (Data processing (or) Inverse
problem):-

Gigrensunyeorige GrmoTmidlsse (inverse problem) Gisrerensuilsiuly
Gawsub Emg). Gismensuijsmi 565160 s(p Qs Camr gisveus; HlepGeurr Cripis
SemefiLLutmosh @wEsmd. gparred CauGuprm QurmamerCur jwag!
BapaaGur (Variable) gimhg), g@mard Camanumss Qumgmst 208
By e GeTLILUGSS el somb. sTRSEISSHT LiTs, ausfiosior_ eSS
Cuan@sdlsr Gaiugms CRypILTes: SETSSIRILITS). SLETTEL LG Sufed
2 6ien SMTLET—6nL— oy Semen® Gursiry oyilis Caudli@ur@efer gyememe
Q&g GeusfuiiL HuEBID smTusTenL 945 menig sir L pGlaustorsnsTd
Qameter(®) oiLEG Sullsir Qe iuklensoufsners; semTd S s,

sumssr @efliu (b (Aerial photography):-

e 2 wslCuTfsTCung Tragius samaTailiyssTsain LoMad
am@@mgg’)&sﬂﬂsmm sumsar earflLL LD 2 anrd st Lg). Geasilsonns Slaés
gefliuL & small gisng wefit L smblgr (Digital camera) &ﬂ’dr@lﬁh.y.éﬂzﬂULL
WnE s.umﬂastf’,fﬂuﬂmrrm uraitfsaflss Qnign seflurt Qergs
Glﬂt.ﬂﬂﬁmfﬁiﬁaﬂfk}) BEbsin gefiu b sEiiug SifleNSgiemeng). eumer safiiuLLD
ey Qe.ﬂrsu STl QUTGSSILLTS g senru e QzrLiilsers
UmsULLESG b  TRSSIUGL UL s SHlsHngl.
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LensUuL Ss@malain mawurs WipsCemr ibng QUTEBSHCLT UL kismear
sT(SSOMD. QU UMSIULSETTT epmwrsGar, o tgrmoalus@
Qeupsmal (remote) epoursCar gsag small sramms @umdGum
LL_Risener sT(BISSemd. GameSiamiL s, Lameirss, Fré6leL (DT, UL L higsT,
surarGenL gmeuser (parachutes) Qursirmemen spefliuLid THI&E8S
Comeuwmer GCueLwrsl uwsTu@Hsrmer. QueEpburgid Hsouul
susmredwed efliuLsasmalenw (Mapping Camera) surgyri e eflsr
wpsirpensufiGoum svevgl auufnmriLGEufCeor Gum s gHl eurstr gerfiliuL g
TS SUILG SsTmenT.

@ sumer efliuL Gms Sy QaisTameary LLLISGur Iag
B oraGsur srOGsma. uilisster srameitemplurislamsr OuTLing
Cuet Qur@ssiulL gafliur s s@ell qpab YyFersGar (print)
eefliyguLwurs@aur (transparency) u QuSSamb. &FTSHTT e
seallluLSHN@th aurss QiU SHDGLO eLpsirm; (péEwnomssr GoumiLmBIseT
2 sTarenr. e, 1. sTSTTRTLISH UP&HSSHln @loarg Gememrunmsr
CunCamerrédsy (Over head) @b eumeir speftni migssir sT(Es0NSsE me.
2. ys&flaii yoatmmsafls ude) QaiuiuGEsTmer. 3. &&sT LTSI
LS eibleveon s iereyseled eeflliuLrissT sTOSSIUEISsTDET.

Cugh SP&SSTL JelLmL&F YiseT uTer efliu Sl 2 srar
QuirsL_senend SevarL i) LwsTuHSTmsDT.

1. sussremrin Bshsug emusd (Tone or Hue):-

@a uLsHer emiy gefii et (relative brightness) gjseg)
Bnés. gsames @iédng. Qur seafla Gw 2 sitar smi Qafliggamaminuin
SremmILEILD CounmiemLsmeTd: Qamein (B LL b 2 siTar CLIT(GL 86T DL ILT6mD
srswriu(helsarmenr.

2. sjerey (Size):-

@ paliL_sddr Semamaenius (scale) Qarsnh SjiuL S o sirer
Qur@_seflsr rafiamearnd (size) somflse Couetor(LD. UL S0 i smTULGID
Qurmer @emom goeg GAlwr TETLUMS Sjeremsullsr 2 gaflumsy

Sinomeafléseum.
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3. sugeuid (Shape):-

@8 e Quraeflar somustarimLs (outline) @hsdng.
Suraer augailud (geometric shapes) aug kg6 el SiTsar @dBLUmSiLD
UQur@st weflgisafler uwsrur_iwd @ELUumSUD GHSHANG.
QurLsemer Seundlsr augautigeaflsar gy usmulld ' GG oL wren
SIT6TOT(LPlg WILD.

4. pwib (Texture):-

uLSdHle0 2_srer GummLsaflstr Nbumseaflsr Gu@usTaromm (smooth)
SUSET JMILSEHD STHLPTLIST (rough) IienoLiLG(EmhLD 6B 6ooTrhige
(tone) sgpuin fepGausr wrpprsstre (frequency changes)
2 _etoTL r&lsaTmenT. LD asiT Lommih B Cumsirmensy Slogemorseayd (smooth) s
STOYILT&aD (rough) uL.&Hsb Gemedrmid.

@L et guiusamuasst (Spatial arrangement) gideg UTRIG
(Pattern):-

@ UGl sramiu@n Qurmlsaflar euiismne Jong
Uil mhg HUQAUTGLSMET QUTE|SHE S[MLIITEATID &IT6O0TsuLD.
TOSGISSTLL sl uymofliiliemns wrhismersQarsm L fsmemutd Fymer
P Qeuaflulisd  euflemawns  eusTiGgismer  LOFRs e & GlemesrL
L &Cam L SHememuid Coumhis s eiresTeomb.

Bigsh (Shadowy);-

suretr  @efliuL sHasterQurmlisafldr Hysmel uvwsTuBSE
QURUTEaflst 2 WrSmss eSS .
sema (Site):-

@@ uaiuSwe gsmwellSmss (geographic location) @HsSmE!.
STeUTaImSSememyLd Flev gimilismunh gyfiu G\g) LwsruEH NS
&L smwey (Association):-

Ao GuTGLssT uGurgn Camdlan Qurnl senLsr Gmearses
srsTiu®ib.  TOSG&STL LTs M  IYmesd Hoaousms

TESHEEASTEILIL 6 safllsal L 66 Bmuudime. o|sai &
GISMLITUEML LI LY BEPLOILSET i) STEETLILIEID.
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QewHms5CeETeT Ligo I bLIRIST
(Satellite images)

oomsren. (Landsat):-

B&1 LB smmILmengus AingsiuGLh usk QAUDIEECSTETEMETS
GHéHnsl. wilulfisr Cupuyifsr spysEysd uptiu ystaflallarbsmers
CeafNés @emauwsruBdlsimer. smsir_sm_ SiLib (Landsat programme)
oQuféarailsar prevreflermds ERTS (Earth Resources Technology
Satellites) stsirego Quiwifled (p&eSlsy 2_HeuTSsUILLL gl 19721 gy,eum(H g me
2310854 Lhufisir gy SmreuaTAIGST LD SeasmeT CLmsDsTs ERTS-
| ersiregin  QewpemssGarer epiuiulLgl. @rerLTd ERTS
SEUUiUGaISHEL sHm (perarsTs, ERTS eramain QuUW@BSEGU udlors
sometT_ &l ety QuwsHTCL LLETUESSICUTETS o SflellSs S
ERTS-| QawhGemsir somsirgm | srsirm) GuiLT wrdmo Qeinuiuc L g 2| S60T
BinG oEiuiu’ L QawubmestamsTasT ameT. aTL steiremd GwflGaGw
SyspInUiLC e, Qamfisopn uiser @psirGarmpsrGery aunsrC_anl. THSHIE
Qasiry 2_swnismallsEnd (Sensors) wnBiéblemeimGL. UGS @lenel SiEQIOLLD
yerenaflaurhisst (psreouaii EaD LWEETETSTs Dol Ser. Qeublaimy
QawihenasCaafiagib 2 srar 2_smmiswadsefln QevimenedCasmsir sTauliL L [H6i
whmih ome alsmemin aiEeNssiuELD Erer GumeTn el ihiser
SOSSUILL I (HEGSLD.

195910 gyer( gyl 140 Cadl, SGuféas QewphmseCamerTer
sT&sNGaTITT~6 L lemi (PSET (pHeTELl UL TRESG. SiHer Wsrenti 1959tn
SR &CLTUT - 6 Cadl Gemailus QEwnmesGaTaTTer mFsrT-—-3
Deveaflenssrs L1519 S&5gI-197210 Sy sHT( oSsrorGausPiufled @Ymba LiBlemiiss Le_1b
TH&G D QuEsd S L S5 jGofidarailsT sorerl&mi. Gem_ridhug). 19991
ST sumsar gL 7 eflesrGleustié G oEtuiul L gl S@flsareilsr sraum
0SS QEWnemesEaHTeT LLHIGT DI SSID QUTGILLHSEHSESS HevL &Gl
el Qeusfusl O Geens. B CLrg) Clogih ued BRI GleLibeness;Geeir
L0l LiL_1D sTRISSD S L S6ng Cuop@eramsTaTe. spGymufiu pr(bisa Ly fleni
STmyD LG 2 swTeSlameand Qe sresraflem. Gusitm QFwDames

Camsrassmar Syen il fujsiermenr.
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LIWLIGHT B61T -

Qewnenss Canstasmen LILTLGSS W LGCaTsTSSlenemuh b
sT(HEEe0MD. Seveug) L MuTeb 2_sier smaugT(h Sny LGEemIL L L 6THISSsm.
Giin_ruser eflsuemud, HsHus, susraiiue, 2 ulifluliuerow LTgsm,
WeHITL 0% S L e, Sevel, 2 swrey, Gum whmid CHPun urgismiy Custy
siopsaie Quilgih vwusTu@SeaTpar. GILIL KSMATS &IT6HT &g W
Bfisefign Nn Hokisaflgi s@dbeasomd. Ggid GIUL HBISEmeT FITLIT &6
epevid (plfiomeser SEHID 6T(NGS60LD. QawhmesCast UL rismsT seuwflaf)
QusrQurer Qar@uimert uwsTu®SH rmikg Busr.
Heom® Senfiwsd whHmnitd sLsius CursiTy simnsefis HiuGS 2 (Ham&siD,
Biflsir i, HL-60 LR a, HemBéetd, stflosns Lhmib sienmd CuTeTDELDDS
&6uoTL_Hua b @leme LiusTUbISlsTmsnT.

QewpmasCamst uLhisafld CreCwrGol g womid BCWTGCLLRE
QP @ran® aums OsafieysHmarsar (Resolution) 2 eremer.
Grrig GuirGio” A& QazefleydHmetr srerg) 2_soriauflssr @ @oss o1 p&med
(bit depth) @rlsSHma. (bit = binary digit). srewCeu 2_swriefuflear Hmenmeong 8
bit, 11 bit, 12 bit or 16 bit ereormy @GMILILLILEHDG. HCwrG s
QgeaflasSmstr srerug 2 seriasiurerg) ybuflsr Lrisou gmeny LlsEeusdls
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@it SpGgemsaild aryd ureripsdsr Qaiu Guplmud
SLOLUOSSWD amidlms wrhn GaliusHmer o wisHun b 2 Lo
Qe yflmevemiuié e smougsisOesieeime. ks Dflesds @afiiHaungbCLITEED
urITC g Sefleir 2 L6 Gaudud wrpros urrwAssiu@GHng. 2 Grmobd,
Cuosirouiit (fur) Gamevis & Gesgiiy GLmsinm Qeu'iué iy (insulation) (psmmaer
eeursad o Lellar GGH By Quéss s EIUTE wigh Brss UL
WedorL_soS5Heb T L Qeutiuis Lifiomdmib (countercurrent heat exchange)
Lpgd 2 Lo ypiuridst Gefli o emr@mb SeTmLMLS &mYSSD
Cumsitmeudenmi) LLsTURSE 2 1_sb Qb Heneownsl Lymoflssiu@EHnsg:-
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ureneosueTl uTETL lg Safld sDHMIFEGYS Qauluflmawrarsg 2 16
QaniugmaaiL flefiusrd ohu@ Qariugssts qoubio Nirsflsmerser
sah s, @IgICuTsTy Fwokiseaflsy Gleuluorerg) snHmEtE:eslsol(mba)
2 1_6SlgnyeiT mmipime. Gsisumm G omHmib TS Slenaudied e GlLmieSTey
2pefirgs epsutd 216 GefiteflésiubhEng).

e wi Qaulufmasans ssaumulysst (Adaptations to High
temperatures):-

uTemeLssTT efleuriug & eleir o eeme: 2 L QauluSameaii & &HuIé e
Qauliud gfHefNsGuturs Syssar, 2 L HEswsliud @ésbissr
meo_Qumelear meur.

1 Qi @y efHsih s EUUESSILGSIDS).

2. QaniuéQedley aurl L 80 (thermal gradient) srdlme gye suifl
Qasuwrewg (Endogenous) 2 LadlGhs SODIFSEMES
rpniu@egTe g efurse epe 2 L Gafifallssiuang.

urenesusTS ST HEL Qalusdntasnu alnkiGsT SUmS
BEHaIDSSISSTETeHTDET. QUITGIAITE] LITenasETSED Lise CEHrSHln Sifie
Qautiupts, 258 CETsHn GmpHs Cauiutlmeah @refld odlsd Geflpn
Bevasugrs slakigsa Gaiugdarmsd eHuio genalflemers (stress)
QarLisdunss shhéstuamgudoma. sarCa Galuneor sl
urshevaeTRIS AT sureglh eflaurkig s s gjdle Geutiugemaiid the ofles
@aflemryh (extreme climatic conditions) by LetaTL0S5Eler 2 _GeilujL_er
2 | h@Aswusiud Qsuour@emars sfGsig. SMUS &&0IMmWSSEH
QansrSsmar. LTsnausur SlREGSEDHE THUED Gauiu euiiGuT GG
iréSlemsmasaflsy SLéeeton_ CLITII EMESET 2 6TeTe.
1 2 s Qe wrmroesd Heve HnSSULEDCUTS Gail aubLsT

&omi S50U0H 60,
2. Qe @ueriGLI. B apsopsmsTelli e safle KL Semsuiuien

@eréagpmpeer (behavioural adjustments) (P& Husgntd Guyise.
3. Amins sersLo umirhs Sjuondiued wpmud GlewsSiued Saosusmioliyssr

2 (56T F60.
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shsnm erel (Dipodomys) @irelléd 2 meid b Hfhu ursmevsem
U WT@LD. GiEs sredumed usnCHT Galuflmumus Sitis s,
TarCou ojemeu FILILGD FHD 2 6rer asmarsaflh Hib LS CLISmSs
sflsadsrpar. il wenbs ng Gaiutlmo GonEoSSID SHisns
sredls e susmsTemwa’ B QeusfIGu sumdlsiTmer. @esaury @&y sted
> aeflunéé Gsfit aflsgeme’ & saliiéSng). uraeveusrSElsn BT SenLs@ib
sumMiL Gsnmey sTTUGTE sTeoumsd H6ir CoHemeusCanu B Gless GUnTg)
sTerGou @R ELMBILITGT SS66mLIL| SRS, sTe05E Wsan ayadhus.

ursnevsue SEle Hlvaid HiFaGaiu Hamaustanu 2 L hblawssiumeag
H&H610L0SGISESTSTERLD HGENT, el QUL S Y ELD. LIS BT &6 0601
getorsostil (G)le. HEHTL060 LTeneusuer sy BetorL o Lwesord Qailisuded sl L sl
usp@unpgl. bl Bossir (Schmidlt-Nielson) o fGuri UL &s5d0
sreriu@h 2t HQFwsdhusd Qawourhismer afteuflSaemererii. gL b
&MNIEEpsoln flva)d s gHs Qauliuflamemiy Srkiséen tpiwg). sGlsmefls
Iyz6ir 2_6ars Qeuliuflemsy (core temperature) s gFsib. QUL SSHDES
sereniit HenLSarg Curg Jysar 2 6rers Qeauiuflene 40°C &@ G
2 wEAnNG. e G HevL S 2 sere QauiuBlme gusGmpu 34°C
susDIT SIETULIGEMS!. @siisurm 2 6rerss QauliLflens TmILL & STeTD L6
Crrmsefley Goutusmss Coldg Bflptmus 50 58CuwrEn. 500 &.8
STEML LG 1L SSHl6ir 2 L6b QeuiLid 6°C 2 wiifsgimed 2500 HCoumaCeortfigsr
Qeuiiuid Caiflsa @ Eng stemm semrsaL Ul Herarg). G QUL &S S
Qusinofirssr (fur) Getiuuripgamss (heat transfer) sESGL APHS
G, @g Fliytamus sGE8 2 Lo Qauliub 2 wismswb sH&HDS
Gloguid UeuHId BoLHBLIL R B5H60 Hif Calls@ih il Seb Sl W)
QAR UL srseT Anfi wHmb swrdss0 aufurs priTaGE S
Blpsdlsrmen. LTemeoaeT S Sstsr_ T Lwswnd Geimh Gurg 25 — 30 %
susoy LG Biflplenug (Dehydration) gmidls Qeraim@ Qauiugdems
OUGLD Sems ey safiisdsrmsr. B Sem_&@ib Curg) @Gmidin CrysSen
Sigls ojerey Kooy o figsd EMulemhe Bar@ usnw Hensvsow
s SlebTmeT.

2 Wi GaiuflmasEn 2 i Qaiiu 2 Husd) allfs5HHESh Shmus
HSUMLSES AT D LTI e Sevats LYo 6 Er A el L 6.

umsneusaflsir 2 L sb Glaiuis 39°C-45°C ausmiy Biusms sEb QeuliLid Fleoaid
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uGSsaflgib JDOTE oMy ENID. SHYIFSPH Gatulamawmsrg) 2 L6
Qaiuflonwuaile.  gyHsNsGLCUrg upmaussT QuLLESL SSM
(conduction), Qeauiliiugeusd (convection) wHm Geuliuelés (radiation)
Cursrmeumlel cped 2 L Qeuludemss &ompsHeis Gsmerdlerpe.
umeneusafisir 2L s0ls gL FSSme gminsaii Deter @m@ssir GetraGar it
Cureé Qewshu’ @ BT Gulmus sG&SDE!. Qi weim_e Hmib B Qe
LossaTL_surkisefled FTLILSLD DiHLD 2 6Tar CamemLsamumkiseafls) UmmeissT Sio
2 L6 QeauliugHe urdamw gyefursed cpad @usHsTmear. QTTNSE
o wiQeuliui o_éren sroRisafle upsmeseaflar 2 Lo Qaulub 2 wikbg
ifisnsOaiLBlene srsiTegud svapiLiGehiwr (hyperthermia) gpu@SDg.
Baeomed Lpsnausaflir 215l @b wES Hensouls Gaiisd CasfiGLnRng:.
Lpeneuss et THUGLD eamiLTGELILT Qo Brplmui, QU1 &5k ouio
seniurQgfiur Qaiiug Caflamud qouGSSSeaTeT. b Gmpbs
FIIUSLD 2 6Tem STamGETD SNMIEEReSe 2 rer QanuBemesmuaii& oo
umsneussafleT 2160 Gt Gamndmgi

Goflsny o smorpid 2 ewriepuilsem (receptors) gmewTL_ UL LF6d
Qaiiusmss Calsss gnamGb whallmerser ohubsrner. ) & s
Ameranas Coribes Qanpid GISHséGRMiamsT S(BRIGSTE Clauliu
Qi seflewunss GonssiuGHAnS. Cogid Louilit &8 FQEBlE60, @G SH6T
AsSligge CursTmae sJHLRRTDET. BT S5S S Qeuliuflsmen @&eppESTE
epsmemuflgyieirer Geulin phGLTLGH SOLDILIGISST QEWELIL SSiourkd) o L sSls
BHSsID THUGHDS 2 L0 FHésSHee susmiflengLompm Caisid SFsfSs)
Qeaulils 2 HusH gHUGHNE. GsNiflmsouilsd @rsED - farsd SmeL &6
STedoL (L (3 et o FeraSsir srdséimas o FeraSisir ofarb soHmmixy) s aileer
BenenTig GewsHUL (B susTiFSmgurppdSdamear ySsfiugrs Geutiun
2_pusSurSmg).

GAiGS GHHDVESTAT 5SS -

Gaflisg Foamagemd Haaburg MlkiGaHEhEE HS DD
Cymaiu@eusmd Ssoai o ulflesr I|E610 2_aordlsiTmeo. sTolspis 2 suTey
SUGLITGID HevLSGU s6irLg) 2 QiFluTlevensy sTETUSTS Fm LTYIM 19 &6 Flev
G 5568 5&nmLUYSMET ghu®EHs Qeramberarar. Glemeo
‘gl smaniGurbgiium (Adaptive hypothermia)’ ereirgy

I s&siLBEIng.
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et a_p&ei (Hibernation):-

&Ml srsdsr sHEIFEpo Califlmuseaii aflakigasaflar 2 e
Qi Hlane Gmmutd Gawsd @it 2 méath sTaiLbLD. g Syl LITEYITL lg SH6MTT6RT
Qamgiiuer (rodents), u&dluetoreunflaer (insectivores) wmmitd aueLITAISET
Sursrpsupiies sraTiu@dang. Gaff 2 psssms CubAsnsi @i
sBloorig sefih St 2 1 HRewstlied ombprkissT sypubdlsrme.
(a) eflerigsefer 2 srers QeuliLrorerg) SOMIFEps CauiLiflmesmw aft 1
gl 2 °C Gmnding.

(b) SplusL susTidlsns wrHm Coustd 5% susny GompSipG!

() &ouns s GonSng. Seo suwniseflsn S GHIL o siorad
G@someureor DjereliGaCiL By m&SHME!.

(d) @swdsipiy affsn AN 568 eraien, HillSHne 5-6
Slleliysear ey Gapndngl. saflaid Bréss WsHSn GCUTGIoTeT
Jjerailed @& Heirms).

(&) 26 Gaweny fmeuiley g Hem 2 nS5s5E0 apnHMG.

O oseaiu 2 uliflsst Bem@n Gariu 2 HussH Qmiig) woigud 2 L6
Gaiugmg 2 WSS 2 D&&5H0 Bmihg Smuns GsusflamEstrmser.
GuoGeu @G Bleiter GsasmLoln e Lston jss6r LssGsum) auflenasmius CakS
ue ellpfigestis srsTiu@Ssrmer. Sy LpssuseT LHmID urrgam'_lgaxmﬁf
sTHSEISOSTemTL T Siemey SMISDILLTS @wikiGhCurs osummblsr 2 L6
Qeaitud FlefSgs sramriu@dng. Qawunbhn Hamaulls G)ms5EneUTS
Sjeumgledr 2 16 Gouliud GopHng. GEs alokiGssr suTbLSHELULL
2 emayliupssasmal QubilamsSarpar. upmass LSS o WL GD
2 simelsoTmenr. GLogyid Sleo LTem’ ip sieir gyeSTIML LosswemT s siTentn (daily torpor)
ool QuiBknélsTmen. @irsis Qewsonm @aésrmar. Gmmnie QeuiLime
Beosyih LGHeearlsd sumgid Siumem” ip &6 eyermiL LSSV 6T enLoijenL il
LT S(@h&E s, B Gefkt 2_péagme CunQesrdismmer.

298



Gofii 2 péssms CunGarsTasng s Fu wWarGargurbiesnar
setigest Gaig Garadarper. @afii 2 N&s5HDG (peir Hib 2.1 656
Qumstaiiss Qareglsnus Callggis Qemsrdlssrmer. Neremt Hifigemootd whS
Femsousish @y haLilsdr e 2 m&sEme CupaTsTdlsrper.

Gaflii 2 n&a5HONmHE Ban® umse:-

Gofli 2 nésGms Cupblsrmr allukigsd Hfsishal ban® auyé
Ao wehl CHIBIGEHT B0 LN FILGHT aueny 7RIS SIS s 6Tl pen.
BbeTnssL LSS aemi s urhns sflasmear E&aa, Se enwukisafls
Gl 2 mé Cupbsnsmasd QLSS0 FhemGa Calidgsrar o aurmel
o smeTayd LLETUGSSGeTTRGTmaT. 2 Lo FRGSSST epaioTSaD
sGSslloar amslland Galu 2 Husdl Qeiwiu@augre 2, & 6rSlsgsor
LWSTLUASSOUCE 2-Li Qaiiud 2 wissiuGEng. Blsare ©ofli
2 néasms CpGasim_ afwkigssr 2Bl ig) e G o, dsTmer.

ERfimassmey

(Environmental stress)

GpHoassts gHUBSEIH SasiS6T

BT 510 ST umipadie TSRt Spveug) sEGAstD Fpidin)
2_MISSEESIT LOMEID STLOTHMBISHET JIVRVS, | Lo FGamT6Y GLITEITDENEY  SHMIEES,L060
BE&UIL STETILGID. THSSIHEHM LIS Comns S Spvag) CHIYSE CHTnSHES
SMOGLMEE QEOWISHN, STMILITHTES BEnmhHe) AL SE1D QUIT@BL 5 EmHeHlent_Gw
a5 Camamws Qaig (pebs PUHASSD, CuréGaTss CnmSHsiulls
Hé6HE QsrsrEnSH0, TS Q6B saard Qesds puabturs)
gen_CupLEBISH, 6.68), sus Suflosurs SLET S0 HTST (PG SpoibE(HS S0
Cursirmeney SAGLNDET 2 ([HoUTSGID. Bopmns sl Fud STH&GD
et gimb, b Gausmes Qi Gt ST gof) SemiolL) PmKd Gedkier sy
Curreirmsmauth Sematidlsmenr srLRSSILD.

wpfmng smaiy Afugsrss Camemlammaid CupGHiNcL
sN&gasaT QrLibs STHULLI-HLOGI L G0rgs wHpsHuld Gop
sumeug) o (Gublsored HLog 2 1_6Sksh Silpare) Semeii ammiGLITeT 2 HUSEimd]
@r55551 s sn&Ang). TheaTG e pfimugsmeiy Gnmé@nburg
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wpHGpre Quflu smsiy FHULID JiGmars oswurar® Sl ks
LBsireusm s e prflensus sena Lilseyh sigamorergns oysHalHEing. stamGe
Gphimad smalmu 2 mIihg JSmars GmneEsan selissa
Casnauums (wupdsmar CuiQerstensh sad s,

B Gumburerer CrISmes sflsdlarn Qi sHld sTHGHIiLLD
EYmSESLOTN)] LT 5816 GSmeuiTL_Te) LOTFenL bS5 STHMNE SaumlLiugrsy sHUGD
ELpflemsg Senslimug Saftisasoma, GLogind (SLplmeas semslismu FHLGISSID
ursuRSdemas sHes aligsllpSmeri LLSTUGHSSMMD. Kb eiHisafls
vwsTuBSGID STRNINNLSET, LTSSETATLRISET, LLE560 & HToTT6T,
sileurhig seflsir 2 Lsbley sremriu@®n per@ur®E (dander), gL (GbuUmS,
Qeaudiund, Gelifergamsst gdlsivgurer FrrLLSD wHmId el & wHmib
upwirdElser (copier) st st Sr&5ms WTaLIESSTLD. SHmIE L0
Ayl gpemafler @bg BEGSSHT @BESTOID WSS LTHSGLILESETmeTT. S
LwElgisEEsHE QMTmL PHH Smevsusd aenr ubCam 2 Loxask
Camemmmiasst sTL@RsTHET. (pgbCUTAGHTD oI LHmD DRSS
&S0 SHENETIID DETET VSO JYSVTSHS HOEE meuss BUDmSSH
STHCHT.L Sms Jmdse Cousar@id. uTEL ks Forisafli o 6Ter SID
GONLEe sSToMlsr alaeranssd Seaierb SDMNHN, Semsvaisd, 2 L _sGaTieny
Curerpenes  FHUGBTH (HoHoas sosiy  gHUGHDG.
smiusTeL &ma® wHmh mELTD6r o smam o Hw @y sor G
wrsuGsHsemn Gaumss sosillpE WesALS STT@IRSHTS
S|FLOS\6TTme6DT.

gafl gEmuiyh GYHmag smeslflberear wedy s
TSI, Qewbens spefiufieh Lessfhumhmin LS5 2181 Chpiflonsus SenaLisnu
TOUBSGID ersirLg) Afiuadsme. Wb sjerey Giupme peflowr Qumis
pSSunon@id. sGsrefish Guinens gefiumers 6060 LogTlmevemiu 2_1uf &)
2 6iT6T18 2 UTHFILI) Shig SMHETILI RIS LGS D. @sfNismaug b LsusLd 2.1 6D sTemL
Qo wPYD YHs waTEGaTiay Gursry o smriey Gunm sirmeuMMmITed
Suumisirpeni. @G SrysuTin LS BlukigeallenersCamermy
(Seasonal affective disorder — SAD) STSOTLIST L. (a5, Mueeflé @ enmeTleored
@é@e';srrﬂmg:u THLEADE. @l ReflGmmuih srekseafl 5mb 2séest G
2SI RIS S sTHUESS). sTarCor DHeLons: o simamra; CameT RSN
eflemeroue: 2 1 6b sTenL & M YPebS TS QTETRIHE) 2i(5EH GG
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2ig Cosme Qaiugre gifles @unms qeaflenu pro Gupsmd. Guognb
@en._Cousmemillsit CLTgy SiEmmuiCaGiL St Ege_mosb sy fiu efleowdiGLgrd

suena1Tlsh GleusrfIGiL L Lom._somi.

smaslflmen olwss 2L 555 afliug UNGTSHHD. SmeUY
gFou @erer sronsafll sGGh oo’ FF5&58 Jefliugra wear QmIssi,
&6dliuy, SmgjeraSleoresr L o smmiayssT CUTETDADmD Aflsvsema.

ysna e IUSTEILD SONIFELEH Smal SHLBSETmE!. Kb BsiagEiCsur
g gunsnsadtar ymsitlssme JwHeEss guLrgl.
Gyimaaaiar pmrufred Hpsr Gopig Geougre AL Ums
SLEDSHENET FHOLLITES STSHGSL.

umetoTL. SHflenmed FHULGLD SMSNTN6DETE DD FIEPLlp SHEDSTUID
(humidifiers) graurmsmemybd LUSTUGSSOMD. FID SIS EHSE
ErumbéanCurg) Sifisarey Bif SOl S06ENE). STaTRGT gy dHerdlegsmer
2 pusd Glmi.leﬂsirm&ur. Cuaid e fFCaTsmasans SmiLeT—amL—
aEmevmLl  uwaTu@SHEs  Gemdagred  srmfile 2 srer
SITTLIGITSmL 256D 6019 637 ;gqsrrsmh GoSsULOEDS. FTILSD JFsfiugTe
THUGL smsiiiemers saiés rrwshnb Guidibismeri (dehumidifier)
LwsTL(H| S S60mLD.

BLg SHNIEGNS GUESHY BEGESTD EhRmas Smei FHUGL.
B G smed SHMLNTSS) HusSS Camauilsans GumdsL s Gbbsme
Spunemn gsnde Cusgm®in. e Qurhmer Iibls oo QaTOSS HLD
a5 SACHMD sTeTpmed Snl HPICLTHET (PSHOITE EMIDSEHILTLOED
RUorishnE ASHGALSEID QUL SHEH&SSmL G BHHSTE0 2SHEUNT6L HLISES
sHGaTesth aHUGLT ? HnG Lar JmwSmuiAun (g ? G
), 5T (DS (& RUPMSE LU LWSTUB S STSHL Q@urr L samer
SUUpILESHAL . Gsad Fug SHNIUDEMSE &SSHWTED
RUPBISTSHa|LD TG sm.

PphsEsd spnEEYs soslmu ghu@Ssidaper. w & & aflear
werfme fe Hokseme LrssiuGAstmer asm YIMiEd (igeayssr
OsfaféHermen. faoi Hauliy Amsmss CHTLSSIL 6T Qasm_mumss S
Camusmsuh SMEIMUILLD GTERGLSTS HOLSTDTT. UFmS WHYID Fe

Bl gieniodlenws grearGlElaTmeT.
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sasiysesr amasdr : -

BTG aumSH SMSILST 2 aTerar. gjsmeuwrasr (1) Berafimeug

gmaiy (Eustress) (2) fiomad smsiy (Hypers.tre’ss) (3) .@mgg,ttg;m)a,uq
(Hypostress) (4) Qpéoi s6maiL Sng Sitrus samsit (Distress

1)

2)

3)

4

meiresflonend Senali - @& peimenio Qaiuyn gsm&ﬁu:a;srﬂob. @s&rmrr.@ﬁt.
@& mmb 2.1 eShue efengsmul (Physical Ff)rce? uwsi.xru@.g,gdmg,r_:?:w
sHm (e U SEMUMILTGSLD. FHITLD ‘qmu@ggm.mﬂmfr m
afleneneneud SIS, SEMESHT, BIFILD WHMID WaTD CLTETNLNMMNES
swrGsSng).

gisrug gesty : - (Distress) @& o E.MSID& nﬁr’rwmm?
SMSUUTGD. B& ITpTLE Qewsur@ssr m‘tr;g]u@mg',rrsu
QgrLisdurss somn ARG Qar@ss g Qaram@
GLTSTeh LT SSINID 2 L_eONID sTHUG ST GD.

Basggmsiy : - (Hyperstress) @laonh guaums sdivans
SWSILTGLD. @51 R, wallsmar sisusmre Gain (g s (Bsumsum!{J
Sjeuamer uHUNSHE Qsbwensutingme sHuBausTG. Hmss
smsliinG syemduster wallgar An elopusSnGs s Quifiu
Siesileo o_suoni &l sugtii’ (B 2_soLk s Rersir.

& pHgmsiny- (Hypostress) @i flwas e iiing Crriompmer s
G0 Qaeauaiigir Qsriiédurss sliusLuh Gurgl
FOUBUSTSID. (1.5 1Ne &8s Cotmeemiud Lsilge. gmaly He
suwhssflo (1.6m pataflons sasiy CumsiTmeudisd) meiremin
Gelipmepnd, s QU mi SnyibCure; 2_6BMTeSMITES LMD 2 1 ik
BiyéAmarsst gHUGD. Smeiimu 2 HrSGn QuI@mer g
Qewme o55A05CH Smassnu pées shurmafiipsomumeto.
Cuoguid i_Semsuhush HFeme sufliursaid gemelmu e,

Foslfdr doarqadr : -

SsU6T ofeworays e Fevor_sreo afemer
siflememeesi sor @)meusmaima; fd e,

dAmyis SDMIF PSS 2 LG umefeanerCu SealunEid.
QUSET 10D DILD G SO M S &6V
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smainlsr gepis sre dedaesda : -

Ruwsllgsr yusHamer sTEiQomsTEHD CUTE SjEUaTS 2 L srars)
Jizmen 5T 866 gjsingl SLillssGur swmmdmg. @k Elansulls 2 1 sdls
TOUGD WTDOhSHT LUSS Ble&Gn oy Bmasslamadlsrmer. g uss
Brudiugiib 2 16 usmipw Hensvsmis sl Sps. @Gs 2L e & GawsurBiseafisd
Gophgsre allmarasst aariu@SsTpar. Gaop are efmarailheé
srpemrurs  aflamign Ao 2L BCsudud  eflmareysar Sy
SO’ Heiremsor.

)] Wé&Ehuggnnflsoer 2 erers 2 miLsaflsd BimHaI (pSSwssiain o_srer
2 OUSEREGL BIF&HSLD UMilge

2 @sws syl el o Grss Sigssh APsNGSH

3) soms ez gfleflsgn

4  SmasCaregsir Amsis &EHSHCHT Jfleifs 6.

Cup@MniCi 2 1 M GlswsSiusy ommurQssmrsd SLpdsser. LmEissr
sTuBSletTmear.

@swin u_tny (Palpitation)

Qg 61601

eyp&aeiBagls Sinotd

aumi 2 kg Cusay aflirisaid Sruiubiseo

i) 2 LT g6 LMD auSiHNkD LsioTer LG S

Semsualel,2 1 sbsuel] Lommed &(LpSSiees]

2.1 6bnusdl LGB0

Hlemaraumbmed @mmeed

S&oifsiento

Lo FGaTIT6Y LOMIAD Y SHSHTLD
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PearLsrm eflemerayser -

gevsL smen] Fig S5m60 2 L s5l6) SmaLiL| ammiGLomsiTasT &irddlsrme.
SmaLL, anmiGLTsTseT @755 S50 BHLILSTE sHLBLD LSS aflenaTs searTe
2 LNGEGS GBei gstud THU@HaTpg.QFarnd Barpip s
2 1 HlleweSiusd urdli st syu@GlRsTmeT. Sihsaeon_sneu geunmist £s

ihsvon_. ErsTSemeussd)

wewt Hlsmey Ggmilnen, g6
flensraumnmed @Lpliunisst
LomTyemL_Li |

U&S6LTSL0

sTemLufhpln |

SASVGAT LMDID GiT&&LilsiTento
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ugS-II
efleorisaflsr mLsnsuiliied
(Ethology or Animal Behaviour)
ISSwmun ~1
1. BLSmSuilie
(sitegsnn:- (Introduction).

aflevrigsafler BLSenguiiued steiruigy afleoridhiueiler oyeuTenLIsSETsuLl
ifleysefleb ssiTmmGin. guriusHsd @Infifie; eflsvrdisrent st T
@wihens gyfsueT&amTs SUMUILLL g HLHES v gy sremmasSeT @
Syrmb&ureniseaflsr saargms Frissgl. e yinworsan o ufiflued
fAursan allemgsdlda pLsmsmwul ugl grriiga @ntfaslsr
Crréawrgl. gyhifaddn ‘Ethology st Quunfi i’ Gerer @iniifley
Animal Behaviour sremm Gurgieuns gjepssiu®dng:. HCréssHo Ethos
sTOoTETIND GIATEURISHE) LN, EUPSETY, LipSerid sTsITmRD l0gos sTeimend GETeIRNSHE
ST 6060 Lig ) stsirmid Qumaseir (Ethos — Habit, convention’ logos -
to study).

pLsmsufue samaih Qared sfomiGssNa “QasAiuamLiwrs
Sifws pwmememnd gHuGRsTD Jjmers 5 wTHmRISmSTD” GDlSeL
vwsTUGSTMGl. BIbwrHmis T oflekiEsEnsHmLCu QgrLiyssr
UGG W Gullsirel i efletxg seflim i BL_Sengimixg, (o) smusbeememuLd
Qeaueflie. Queid. Yy 2LmeCur gywmg 2 L esr TG de
uGSsmerCur Qerar® QsinuiuEID ImaaF smusssr (Movement
patterns), a8 @@llysst (Facial expressions), 2.1 6 Gsmyenswr (Body
postEJres). ®6dl Ty Hmeir (Vocalization) Bourbotiser whys 2 L eSle
@@,r._r,gj.msml.b oiFge Gumsiry giemend g BQustysEnid KL GamsuMussis
SERGL. Teuiguh L Senufiueiss Geugih Simenise Lo Gl Sy_iEnReD.
SetTemetT GHTeE) aLbLb L eneuremius SNEYLD Lpellett 2 snme, stiTaSleneor (Freeze
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reaction), G L LGSIITET S ST 6TOMED TGS LI L. ShLb TeTUMSEF
sL@Qi efigwors gmsurwse HHGD oy whorss (antelope),
Coul_ L wimgiustorgemid stHR afievrig ssiramard sLHS CotamSs &I
@y Hmeaisrh BmsSss HHu QelmssEnd HLSmsuliuslsr o
LSHGILL

B Sensuilue ymTmunsarasdn syfiupsiorer siflefiuc dfegrer
STETMTRID SFTSTEHTLIGSHT LI QUGLIBISETS SYfihe QETmISTST. (5 Wesflger
BLESM, Cuash Ihng SaTYssHn 2 drer Ay semeulsr gioomemfiu
symsaiisrepod G Qaugiiy, Ay, Gal s Cursry Csbmesemrs
SypueTg) werlumhdame (Mood) Lbl sTemonsé Gemsdso (igih. eusTOL
Wrrefllsefer QaimsesmarsQsTar® aupdlear warfamamuy Er
g kusomb. miatomed ACaTSLTOISSI 6T 2 66T FISDILILLD CHTLISSL 6T 2_6iTer
preswn AGs @erd srawTppud. UL T D LLmETLILD
BmarCais Dmeid LmarsniLih Crmu@SEs s @uain. aflauemdlseir
UetoreneT eSloukiEsemerll LbB) Her s ileumii seir. GL(HLDLIT6UT EaTeT & (E5 5@
Neomdudar sLsmsiiue GHSs ey GsiaieTaismer. o6lerefls
@smeaiuni efiflans Syfise ssrugs s gdls srab ComanGRda
Siflafiusd gpiiin] gy @

lotigsafisr pLsmsuflume Brid JdbgOaredrer Ceerig e
DjSUENIBIEST : ~

GuirptbumsoseT woegi e JjeutesT sThiGs aumpheTah a5 Cigmflane
CupQsmsimy EHTAID ANRGSEHLET STatSTH susmsudler GlgmL Ly
Qesmamy GUUTTS6T. Q@ CaL s St CalmwrGn allohider
auflponsdr QafbSmés CossmEin. o aflagmd &6 LTITmEmTUTlEh 2_airer
MoniGaefldr upss aysshsmeTuunsl NS m&Es Cousmm@Ld.
awnm@saisr mLsmsulud s (6T euTIT SIS STEOFEML OI6TT 5560,
LMD eETT 5860, LIS auemTT &6, Lisor EUEITTT 860, Geh6uf eLETTT &560 LOMMILD
UL QUL ES ausTiSSH0 Curarpma WHSEESGL LLETURID A sufls
Qamfdsemrs ausmiéduso b, Luiiismen Fre el yFullerdiger
whmd Qardiiuer (Rodents) Gumsirm afoonigaafler pLSmemu lhs
QeirerCr gyunemms SLOULESSID Smeir weflGIsE 2-aurLmamgl. Heafer
ESTRISaT mr@m me,aasrr&u_ SHILILITGIT SENEMLLD GEONLITIT SH6METLLD 6l60SHSH6LD

[5M, L1, 60607 LOMDRD LPEmEUEET Cumstrmsupeny GLmips CusElHens aemiSeaid
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eflgpibLBmmiasir. GLogyith, CusTTLIL LG SRISEDET EESSIL 6T susmiést?s ,gqsum@m
ELSmauiue Lt Smse Coustm(id. 2|Si.-6 werflsisHer Sib mm‘passm&mme.;
g8 2 Wil sir LG ampGaumirGib. @e e eflerbigsaflsr HLSmgeniud
LRSS TeETLTs GG sTHHunTGd. @ear epat aflukigsmer
ungiensa sdisres sbsdullarmee aflés (pun. Gibpundudlsrms
s5GssmGa “anm&ts e GEmssiy e (Era of environmental crisis)
menphgnii L yifmws smiurb) snniEes;ps sublmeamii Gussor @hgub.

oG sallar BLSamssHaTar SITammsEbh PSS giaiLpn: -

2_audlelT TS LGSILTS GmHESTOND G H sTsosurss Smeviiseflgun
2 uiiflesr e 2 SEESTS @yHUusme. sTerflab aflevkige:ir Hmb sumpdleirn
BL &6 (SpHomnsCanus slmus ssamnsgs Qersr(Dali(srner.
STRSHSHT LS, Urslefiur CumsiTy Historeruiitasir s, suemiii) 2sm_aSSn
smaussLIULBsie )bl ginfls e Biemipaidhmen. oL@ Sowail (B e
sflndlé Qaadlarpar. gfumelisr uniLGH eagih 2 smr@d Smsr
(Sensitive) Qarar_grs @Qaiugrd Criump whgh asHivmpsd
I VSE5ES Thmeurm QeusoLGstrmer.

8@ 2ulflard Gsriitg o ulifary pLsmsuflium Hanb
&Sy e Gash o uliflssmmear G, CLrCsTamdseflsh B\ ES 2w
iy Smeir Gemeton.. oy Guo Hessi eemmufgund w1 genasuSiLemeos sTesTeuTLd.
e Sifled Feir (Stickle back) ersirauin Al i Qarémags Caiks
Spswonieae yhmiiserGumiiseafiey LbsT mHmi QapgemTed (1 G
fUlg S Snl oo S Sllly SSemiet QUesTLSsT S HaT Yl & Qaig)
Lo seflsdrCue elfgissmer BEaumg aupssired QsiresorEsrers.
Heremt YL OLs@MESS srad Gnhs QeuauliGung s
umiySSEOLST eflfflnIGelsirme. Bl epsold @b Bstrese (pL smi_semer
Crréd) Fooré Qsqisd) Curgiomer SiFTe] LB oy Seaflsgsir Slem s ibig &
Gelidlempssr. (L ewLS6T aueTy sty Sp&adlgar Comar s iusme
el fAmimeisir Cousmpin SiPeflsSstrmg). GLogrd &n 1" g 651 & smufich S (hiBeonsLl
Usy giemersemer sHuGsH s sTHCHT L Sms, I|F&Lu@ &g Heir e
& Lp oSlb 8y i Ssivssemem Sy L_meh YL oL &6 @k giefBisirment.
e 2-10ifl 2 uliteumy BlgCunsim LSS Qs sTsitusne 2 ooy QLT
sTefhu THSSIESM_Lm@td. 2_austemLouilso, afleurtyg;er “ausdes By g SIS
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PuHAHSETHRT; Y SITUMTLSEEGSTSS FemanL uiGlsrmer; GLipsmear
CuemleTmer; GGEHHEHES 2ml QHlermen. ST GQaTsmss CFihs
2 1MflsEns@ (Conspecifics) o sadflarper; shHgdeon o (HaTss
@eariQuEso Qelidsrpsr”. @ma mearsgid Gear o uiiampsadheer
(Species survival) (&8 ELSmE aiensasT 24 @ib. srafsit aferigser 56
G is Quuirdlermer ? S anflenu oemeu steusury &suor(Hiflip&ssment ?
Coafaasr Hev L Saamear o HIb 6sir yHsid Gromigdlssimen ? aflsurg S6i iy
afloiigsEnsars 2 ulisHuran Qeingsmrr? Gurary pL S gullusy
Qamiruner GCasirefasr aflsmL Qafiurg BmeufGaiw o_sremsr,

B SenSullhwellsir auenyiuemD: -

cLémsuiiusd umrre) SPssamLamy  umGaum allgures
QUHINLAISSULIL (BETET G-

1. pLSmsufliue sarug aflabiGsaafls GaefliumLwTss sremran
DpTafl& Snlpgnasayd penQuuid ElspassT gy @Lo.

2. g ofleokidsr gpugmmwwrar GSsmsT, 6l eigluSen, 2 L6
GConyement gywsmanyd 2 6 Hnh wrmgs Cureary YpsEHTHN
LT HORSERD, sTEituTsliarssiLsr QsrLiy ahubOSSSSTE s g
UTEETTL QUITEEL. 6T SGTSSID J|Beirepsuld GlenssTsfleomieme g 1
BL&mosmer Qauaflliu@ssisnin o alomdlsar L Gmsulus:
sTeTUL(BID.

3. o 2.u9fl germGsrm wopullsd grs Ou@ibburg sTC (b
umellsmenunerg) (response) B gemguiliusy sterCiuio.

4. Q15 ORGUIEIS S6IT UDEHLIMN 2 CRTTES HEFHLDRISS 6THL H60TEmeT S
SHEEUEDLSSIHQHTETEHLD QFAURSET BL SemBUiled sTeTlLbLD.

5. S Qo e HiBsaT G, ailsukidlsar 2 L6 (pigemLoire
PG se jeveng) (s allevridler Gewsdiuss 2_misemer (Efector
organs) genaser CuTsiTmensy QEWRLIESHE bL_ S STERTULEHL.

6. Motgeaflsar 2 L0 2 gliysst Oeweu@oGurg gpuio
o L_(HeSlemerGou [HL SMSIITGID.
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7. oo Sohddr ymarsgd Qewdusshisr, memaser (Gesture)
Ggmyemewr (Posture), Himorhmid whpth GSTELOLSH Cumssmene
pLSemsifiusileh oL_rigtb.

CuneMII_L umrumpssien @EEa BLsmsuliud marug
S\pSHes60TL e ITHINUMISSLILL (HETEN .

“ga(p efeorkaetr LD LosgoTL_6uiD, HTsmbsheuné simind) wetonsot HYID
BEmaLostom_sulb gy FiLeme ephmeThES) GeusduBagTe pamLGLmLD 2 spe)
sréiteflenan (freeze reaction), gymewmos Hivug (Standing motionless)
2 _srafl’ L Qewevaser, 2L mGsmenen (Body posture), sursrddlsb umensuseflsr
Hemawenioay, 2_ewiEdlser (@motions), sngmesssi (gestures) ellsTgliLge,
wewrd s QurmLsaflar 2 pusH, Flpwrpo, wWlTse. FQsdlgs (pilo
erection) Gumsitm GeusfliUEnLILINTE:S STERTE & igILi LOTHDEISET (PIYEIENSILILD
updku gyfafiued L Genguwed sramiu@in”

pLSensullwsileir 1Nfleyassr.
1 ipfee 5L Samgufius (Ecoethology):- @ L SemausiueSlsir Lg
difleur@id. s e Aniilers @1 I8! eurgd (EpHensoudlsh o_srar

Sip 2 1flgseirem opmid 2 WirHy o) ssd s nsERSED @l Cw 2 srar
2_paaniumnm) pflusm@to.

2. 2 L H@FwsSlue KL Smsulwe Physiological ethology (or)
Behavioural physiology :- pLgmgulleir gpiiumL 2 _H@eusshie
Papsfsmeniupf oy rmise 2 L HQewsSius BLSmaudis) oy @SLD.
@\iev @iyesor( Hflsyssir o_siemer.

(2) Brofwe BLSengufhus (Neuroethology) :-

. @lg wsHw ENdY WM RSHsr S) QFWHLEID R BLSensiilesr
2 sommiafSiumer QaweoamememiLif SIS 9L (SLD.

(&) Erembleveons smidl gL Senguiued (Ethoendocrinology):-
. O g{nr‘n'errrsiras@és@Lb BLSMSS@ @ G o_srer QarLiiyser
G55 QYmis ayEih.
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3. e pLgosuiine (Behavioural Genetics):-

B)s) sp6iTy) Sisveug) Liev BstraseifleT LomLanfié: &5 SEKHSemem LeTLBGS
(5 B Senullesr oiShued Sy (DL smIL ZYTMIISED 2L GLD.
4. smafush pLgemsuiiud (Behavioural Embryology):- 8\gi UniLs@
phensiu sueriFSiHlameouflsir BLSHames el GMGES! QLIMIGH JLELd.

5. uweafligafilar pLimguiiue (Human Ethology) :- @a
SisTTnLSSTGS L s Liflaurgid. QS B Sms aiflpsmmesamenss
Qemetor(® werflgefisir pLSemsuiius g rmuiu®Ems).

LIMTS SETEOLIWEMLI FLSmS DI
Guplu’L BLEMS

Stereotyped and Acquired behaviour.
L Sensufiveh @ryssor(h suensUILiD.

L ey ssmsuiu:- @5 @6 GW iwg Geargslsr pLgmsuilusd
upusTGh. G sLSmsuiiud Qran® amsiuGn () REr
wrdfurer pLsms—svfCuramLll (stereotype behaviour) (o)
Gumiu’ L mL&emg (Acquired behaviour).

2, seafle wifl pLsomsuiws:- @& sofl 2 Wifsaflsr L smgamer
UDBWISTESLD.
suleAGTsnL L L SenSuNLsd

@ 2urarg @ty amswrar BLSmauiimar Hmpou Smobu
QaninoCurgi SiEL S sotaMGiTent 1) FL_Seng stariubid.
suafCwreL pLSmauild Quéshseflsr uriish (o) srusd (o)
Deowrsr Clewed umig (Fixed action pattern) FAP.

sutefiGuiranL 11 pL G sulliuedish iisath HesGamar GUsEILnTIE ST

seTIL@EsTmeT. @auhie afleuiise gl wHp QLTS SmeTs Sail Sgi

Wasor(Bid Lssr(Hid Crr susmaswmrest pLSengulliensy GopGisrerSlsirmer. srerGey

sl ACWITaLL) L Sengurmears) Hensuwnsr GewsiLiig (fixed action pattern)

Spoeug) smbains FAP ssig) spopssiubding. FAP @zl K. CanGlyssrav
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(K. Lorenz) esruaued eflendssiiu g gjeur “FAP wrerg) 2_GIT6MITLS MDD
wrpmUlsoen ELGemeaet” (innate and invariant) ereur & OLL6TemTIE. STEUG)
@eims GLEMSSHET 2 6TeTTihSmey srerusned 2 ullfleEns S G
@50simesafis Caumur@ssr sramiLbaiBlime.

@uess FLSmg (FAP or Instinctive behaviour):-

Q1 a9k SeflsmLoullsh piTTéeULL p (FESTIILD S (T LTTSSITES
Boir @S eNmbE SRS QR HL-Smgmu gmors Qauafliu@sgisd FAP
srartu@ID. @ Gerelurars) sbuafliLwsamar Sk @ermiGmailsEsse
sent” (Heugid, HHUDHEHESSD santsd s G’ Hsugid b GersHelwha
T SaTCsl SRMISQSTEIL HL S0 Hj060. G GTld (PoeuSRID STeuTiLIGHD
@EELSmsuTars W J@UaSSTERT JjMmg SNmIs6sTerL rGer
auhsma e, @& ofongsdlsd QuimswursCa smamriuBin
BL-SMSILITGLD. sTearGeu @ Gawsvgsr Flsmsulumer BLSemg Ll (fixed action
pattern) steartiu@id. @lemeu HlemmGaunpFQawsiast (Consummatory action),
o srefliusy BLSms (innate), @uwkyss FLSms (instinctive), 2 Cllnks
BL&ma (inborn) wmmith 2 sremihg BLSewg (inherant behaviour) stermib
PSEULGIHTDEI. s Gnr(, aflsuiflsT T SmSiD I|H6ir SNMIFSLPNIGE
CoHemouumesr SoHaamlLSmaTs Ganarerarg. @susurm 6 efomE
SETMETS SeUMGES GerarsTCosmmew QeiiRurers gseflormdnE
e ® euiflaelsd eurb e CoustorBID. (PSeuTsusiTe: sfsiraaflir eLpsulons (5
smuyonidais wiGpreg sooygopse &LSSILOHDS.
@nt;:fm_rrmg,wa; JEFGsuSHm @ long yuary Qunpdngl. QG
BLSmSemU (% efkidars QuiMcEEETD Dig) 2 STaTmihS BL S earal,
2@ sl aflvtie S BLSmgemw sty QU GHET 2ig Ca L BLSme
(Acquired behaviour) stsirmuid SyYsSILEENG. sfsrsafisT epeLms
&L..‘éi')g;l:ll.J@lh pLgmpuiiud umssa nLSmsuiiuadle wsHu mrioy
wsnm._sug,;ﬂsfsr uBig eTeiTaid gSHumusHsn afifiaurs Sriu’ Herergl. Lo
aflevriGsatlsh Srsmriu@is - srseom” L Qaisfin n@Hiss {Courtship behaviour),
a,am.il, a_s?nrg_.;,!'_\_ UMRE, &0 S B@6, QuipGpmt CuswTe), 66l 6T(QUILIS6,
Q@meﬂm@&m, Umsmeugsar LOHMID SeutédGampler eed) srugli s, UMEmeUSH(ETHLD,
wEAeEh fpGame assi Qe QemrEyse, Sar oy dromulLes
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(territoriality) Lbmub sustrem._Sems (aggression), feukE) susmeot fstr e,
gnésmmiGmell s SLOSO B JmansgiId Pervaeflsr cpsuons
ELSSLIUGD BLSenguiusile Comw. Buass FLS5msss Wesefumar
THEHSSST 0 HLswrih QG wuslsd gy @id. wullsiest s6ir QwTdmgs Coihs
wpy ulssar g humes san@® tLoTd sHMs Qeritaddame.
@G 888 smukisefl Quettnoulines sSTamis e wulls HTams &
Qar_figRns! @maliCLrs girésammiig el whnib Caef gy Hluimey &.([
sLLS snmis Qarsan® NG s G151 L& Qam kiGaidms. msnEmedessT
(Weaver bird) @iysimr(h @enssenar s6TDTS @anemrg) cUsHEMILLD SHEiTemLo
Qaretor Beton_ LpsenTe) s0558), S GusTamurer ynamears Glamsior®h
Qusmg Qaligl giearGud YLm WESarpar. LHD MHWHEGalesT
& (ol Qaengsd srapid FHSILSMS SIMUs BS@malemers seflaoL
U@ S musdGHsTalh msuDGEais srnns sy s Bemms
sl Qdarmenr. @sGnalsan @QHrLsmemu Jaraafled @i
Quadmsfarper. wallaisalgn saupsd, ANGH LHID Jjpme
Sy fwsney SRYGEASTETE amuPOmL. Bma JMaTSSID QL b
BL&608 LHmid Hsnsoimsr B Sma UTRSNE sS85 ST BT 94,EL0.

B 55 Bi_SmSHEL ShHnd HLSmessi (leamed behaviour) 2 sirer
CoirBaaer Syl us LINGETSEMEI ST HLSSILIL . &lov afleurug ei6it LIS
@ers uGSHCACY saflewl LRSS aTSEIULLGT. e pdiisd
SoLi Cunsl sjeney QeuefuBG Sl LSS GTGMTEUTLITE SLUSMTESLILLL
upn eleRGsais pLEmsuLdT Uy CErésl ulLear. saisg
UGS L MEYLD & L &l60 LIMmeLsSTT UM@K WetTassiT 2 53TeY L LD, LITED L 56085,
ausrar.gmg Curerp pLSmguilws Qewdur@salle &rSmyamors
aueTiSSILL L eflekigsmer Cursd QawaLlL e, er.ar. fo gwflismears
seflouiu®sd e aGE o adrah QST ML &M SSTTIo6H
e aILL L er. sirent SjemflssEnsEs Gar mLssr gafigs Curg dip
SefidsamariCure gy 2 arLg wlBudared FH 2 edrer
Qam_soL_seners HemTiflsd LmsGHE! aeussai wpwsiTmen. 2,666 juuflsilsbr
G5 HLsms Hemewrer KL gmst umkig (FAP) serug o pifurdlsspg).
aImiE CrréssHhens salmulu@Sss mmissiuGn aflotieese
‘ssoumt gprsissT (Kaspar Hausers) stsitmsopsatu@dlsmer.
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Pudyss pLGamgullsr UsmMbLsT: -
I urprSssen gl sulafiCumsnL i

P66 LSS LILAILHILTE S Smapsopuis Enis SIBSS.
sOOWONSGS SLESILAADS. Bis BL-SMBsiT TSI GG
Hifersmss Cais mandsl 2 uliflsafign @Gy wrdifures sramiLid.
Cugib Geuefliné grerHBosmenTs sna wryaidesme. FAP &g sfiumer
sThGgIST_ (B smbLsEn LITSE) (Pl semer 2 (B B (egg rolling) ysid.
@eaiamsgiser gypbbans g seoulld sl G mer. gL ipalmbs)
QaueflG 2 BHEpd YLoLsmer Wamr@w s L B&GeT CamsorGHiauy
Euafargmas Cabhg UTSSIHET 6T SSID LoTDSS6TamEL Samsufusmeot
(Enoi=AGWTemLLY) LwssTLHSSIEssTmewT.

Il. @earaustigd wrppsms adisésd: (Resistance to phylogenetic
changes)-

FAP wirenr g fipflsmaisaflsir uiflesrmog Seb omiméens syphsGamsitemta
gearemu@enrargl. FAP wrarg @m fodlarshd Cosrardu nG
uflemrmogsre 2 GaunGlh GaTauamiéd wrpptissars (Phylogenetic
changes) sGi&HlsiTma).

(67.5m) Hsmsumed @iiug; (5 LTS Hsmarudics e OUBGLITG) S6iT euTSM
@it @ LSS JMESS) 2 L el SioElanev LOTMTLOS UM §8is GlsmsTHmg).
@gi FAP usrun@ih. guemmsd GLeaLaursd GUmIE seraurmens sublene
2 giums0 LwsTUGS STl Lmeuith sn L Eemeured @risnasiCums 6T KUTEME
SEFHGLD LisstTenLIL QLbsiTeTE). s GeusmearT @1 oL sumsd STTEKSH ST FemeLmed
&l Qwhgi ufiemo aeriéd Qi saemd STETUSHTE LpSCaTHm
2 guumer aumeSlsr Bemld GevmBS AW LT ni 20 pop Comerm

Geauafluu el Lgmsd giiusn wrmmas SLoLamd Gl Hmass)
oL 5.

(iii) FAP QauefliuLg greior e &M Gpewsu (need sign stimuli for
release) :-

VTR Y3 BLEMBSHET GTetorL s s g . . .
. e g Gleer (sign stimuli) ereirgyid
WrHCues gremigahmensd (Specific stimuli) Geuefls; Qmm@ﬂm?m
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2 6TETMIIEE HLSMSSHHT @QIa® Y555 SMISATITE 2y 67606
PEHOTUG WIPTS S6row Loy (Israg Robupps Cewudssr)
@sim_maig) Gt s BLSms (appetitive) opbsg Gosb b g (Searching
behaviour). wnpr&gersnLs fL GG a6T QusbUTaD Cai eme L SHenESHemmsd
PsrLnGHsarpar. Buause HLHmes wrppliidarg (invariable)
SHITEHLOLIEDLILIEHRILITGD. S euTTs0 Coul snd: HL Suge6iT LoTméen g (variable)
ST ELOLIEOLILHQULTGLD. sT.86T. @5 Ak @romus Cahisn Gams
FLSMSLTSID. GNIMmiL 2 mTamisHeo Qb6 ELSmSUTGID. JSTUG
Calme pLSmowTarg Gmromus sarLgid Hnssiuc @ "FAP
(ot fGiwiment_(1 o_eiremrsy) GSmLrkiGEDmSI.

R0 Pond Qgriits e uliuryy yupdssr pLgmeest @S5S
soaUPmDEEG Barsdr o sLSiu@ug Baad WpsHuorGb.
WEaTUSTS 6 2-ufifullsr ampsilsh o smray’ 1 b, Gl S0, @It &ELD
Gumsirm oySSuILF QewhuT@ T SsiTas epsld L SSIU LT CHris
SLHmead e Ee6h sESSIURSNG. BramLTagne Sa 2 uiiflsrieseflr
UTPBTET Gopars BHiusrsd Jupfines so Qargmas Coits
kG safiLifimha ehnsGasrsden Curglorar Crréuwrm, &hsiliubur
BymLLSsdeme. Beiailorbigsoflir sunpsme gsraamens smikGs GsS-Elempe.
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IHumud - 2
mLGemguiieiled miyidi] LoswrL_e08Hetr Lk,

Jmarsg 2 ulflsEno @Q;ﬁ]mm&mﬁm Pois GQumidlsry
SITEOOTL_08:(5T55:(; 67U Glawsu@Sissrmer. ey 2 uffl Quudetry Galidumer g
THITLDLI06UBTL S0G ST eupsuih sy(hailemenr a1 feir gysuouiif 9i5mCaEbmLy
Qews (@ geiremen Blewe FmisHs Qansiding. sraug @ eflevmidsr
S 551 ARusn IS eLpsmer imrb SerTGai Sk 2_erer Buyeiraefsir
SLOLIT ig6b 2_6iroTg.

GLSenguthusiles qapensrullsir Lhi@;:-

“weflgepmer ssiTugl @sTmee. uflemrosdearCurg 3 epmerser
garmrasCersaiul@ waflls apmer o mawars” sterm HrOuD
sflgpeprenfliunar LT ws eSsir (Paul Mac Lean) swmidimar. (pBRTQIG)
asmtausmreupiflsir epener (Reptilian brain). @ig samret, Bswssine (i), Hame
Buidaias, 2_vamTe, Glg.sHe0, Heal, Smilmo HSms, BN G(G 0 CUTSHTD
SfgiiusL. 2 uiiflusd Casmasmer uURiGUEESIHNS!. @ireor_meug) shoiflé
HleuLid (limbic system) @s e Giblsrerengs (Snarl), HMeHGub
apedleTipimed (Shriek), 2 migpsed (Growl), Lund, sumeun_(Higey (Wag tail),
Spudursgge (Appeasement) Cumerm o swriéd G@gmiumer
Qewnur@smas sLAULUASHE sudmamw Cugmidlpgs. @emeu
UTITL lp S(EHL 657 Qi Ljent_iu gy earired eniauaTeIDId YSID STeRTILLIS
Qeiimasst EW. apdtmrugrs epmarufls o erer Gl erpsm sy meo
(Cerebral cortex). @\g CuésgSmsir, TS5, GCuomfl, sm’ Swiley (observation),
ugLumiay (Analyse), SRS wohmib sgierasEn pLsslCuTnmss
SpLmar Glalige Guien Qe s sser PUHGSUOSSANG. Beva ezl
LLEGCW sreTILEuETED. Ruepsry epeners gnin ooty Csiks
eirerflsifliveon gieniliGu weaflg epmen QGLh.

316



westifler unCay uvgdHseEpd  Yyupdlar  pLSmuslus
QaweurHsEmD: -

eypemenullsn QIS Gl B Camhmio

GumepsmsTiymswnfl (Cerebral cortex):- eypsnemuflesr (ps&&luome
uGSwurdu Qugmepsnsriymenfiluiies fAisemer, (thought) flensraurmmsd
(Memory) wimid snmsd (Learning) gyélwens urRGUOSSILBSHMS.
GQumeypsmsTiypenflufiss @uis@ymenfl (Motor cortex), 2 swriaylLmevsfl
(Sensory cortex), mmitd @enwi i mefl (Association cortex) gy, LG SlesT
2_siremsar. Fixg ST g SSIHOBHTETELNSS CaL(GLD (T BLIT SHetoraenemSE\HLLE
SO0 PHMID Gy DYPSHTET LDEMEIEDILIS S6HTL S BleviLimeofiuimer s Erhiseir
CalLamsh UMSsmaiLd Bmarssl 28 @ ARG mal gjsvag) Herf
sTsaTsniLd Glaliieniu 2_swrsnaisSing). @enslGLTsh Ls ClaldlasT GlLgmeLpsneTL
ymsosfluSlsh @lenssar s sLLIRElsoT medT.

CumeLpsmemusisar @emiLi 1 LGS (Association areas) GlmeLpsmeuslsar
e S LGHsetlan LraflusTsTer. QUG Ss6T famaramnme, 2 s,
afimoun, YieCaGissm, g Emmol ustryssT (personality trait) wpmid
misoremTiiley (intelligence) GuisirmaummiL_ 6T GBTLITLEL Wsnew.

QumesmeTuilsir s LGShurer ArHMésgilsr (Frontal lobe) (psar
Qussingd (Premotor area) e QiUSSS5mS gL WTSES Csmssomn_
UTSENRISST eT155:60, BL TS CLITET SN U6 &8 Glesuon._ Slmenio
(learning skilled movements) semer RS S5s) GauafIliLG S5 S.
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LG uGSurar “wgeraiw Guésiypenfl” (Primary motor cortex)
SMTHES Hmesefldr QuTgnITeT GIUSSHISMET 6(5HHmesHng.
OppMisagITn o drar syl ugHurarg (eye field area), upig
Qaetany (5é@LD LmaeEnILL LITTnaLITsd Qsm_Iig6, (b Clamevsmen sl
Ca@ssh Cursty seuseflsr auflsassrGaomm L Gusshismenyd (Scanning
movements of eyes), (st ArpiissgILL Upatfurerg) (prefrontal cortex)
LGSSMse (reasoning), HILL LR (Planning) o_swmiédl (emotions) ommud
Spenento (personality) Gumsirm GewsurGsmeTs sLHULRSSIFDE-

@81 OrdidssITe 2_srer @, LGS UCTSaTallsr LGS (Broca's
area) starpoyssliu@Sng. ure yCrrssr (Paul Broca) eterusut
senr (b g S5Eme0 JLGLILT @)U’ 1L g1 GG Sgmear Garneamens Geaflours
2 5668 2 S0l STOLSET, HT&HE, SaTand, @Groamst CursTmesimsr
0SS SLOLUBGSSIHDG). LT Neraer, SbvsiTasiGaer, BT
womid sLe mmi (Seal) Gumweirm misvoremr Pleyeniw eflewrhii@ sefled
Grppiissgiuysst Guflsres o starer. QuITgiars epensruflsr QEHiiés Sl
UG HCW mieTsrTle) RUEIGUESSID LGSHUTESLD. GULEGEHCWL H LGS
Lpitd (e QeuRigseh CumstrmsunBling GurmiimEib.

2 §fl&agy (Parietal lobe):-

@81 ue ywggeitey (Sensory) Causmmasmerd QeieusTn B&HesIi
Levstt 2_ewore el (Sensory cortex) ersim) Y SSILGSHnE). Qeautiib,
Gafii&d, e, Q1@ o emiddl, Qussd Curery o emriassr
2 &flsagiuued  SLOILESSILGEDS. @ésgity o Ll
QuésiugHsmer s OULEGSIMSTD @) arememTULEGS (Somesthetic
area) i) oSSULGENS).

ALf&ag0y (Occipital lobe);-
Gu@epmendiar  Wereoanld gy gerer B &8 g6
SeufléEFminient_w LT 2_sooriaumesr “Umtsne™ (Vision) gyemiokgisiren s, & etorger

o_ewri sypifisemra:é (preceptor organ) Qewnu@Hermar. @ssgIn 6Uig 6L,
Sjsray, Eimid oy Huwieihen 2 o gL iug).

318



Qur_(ésgiiy ( Temporal lobe):-

GumeyemaTufisr wHAMT®H s luTar @& wHGprEm Apoyd
usvsgeeTaTser “Gat.Lsv” (hearing or audition) 2. emmiLGIEIN S Crognh HieT &5
(Olfaction), seanudlgsw (Gustation) Gursrp 1y 2 mmiasEnd GRCs
2 sumUuGidsmer. Qegiuoeflemus Caipg amisw Qaaflé (Karl Wernick)
ersorusui Guéa wpmin Gumflanw 2 @@ Q@ MUVILEMSS ST lie S
@uosowind Qenfeflé ugly (Wernick’s area) stsirgy SjsopssLuGSmS:.
Geurtarflss ULl B SHGSL JWaTSG Ui Senssaflar JeTd 2 sTerg).
Guéail) LTUNDG 67 Casyid LT sTHLL L b 67> Cusrilwir (Aphasia) stsriu@ih
Gu& Buwieor Flemeuiid, T8 T (agraphia) sTsrsgid s Giusor Flsmeviid,
Qemh Qeali@) (word deafness) stemagih Cua LB Gamhasmem fE Qs msiTaT
@uwieor Hleweoud, Qenhe® (word blind) sreriu@is sTeglwear Glamhaenars
yfibgi Qameirer @i Eleneoid sypuiiid.

QupeLpemer @iretor(Hl Do &Camamigammsd (Hemispheres) gyams). @i
CamarriugEnid molniles @SS GHESTaID GrsrGid GausiGam Gausmeaamere
Qaiilssrmen. GILg1 unl QukepsneT ZEDTSCEHTEMD 2 L 65l6T QRGNS LD
g Uyn oeors5Carand o Lt QL gunsmaun sLOUG S5 S 6rmer.
Qurgiouns @L g gmraLé CamaTurarg umg mawrd sThISe0,
safigsHnas (Mathematical skill), Gump, gyfleiue, 9B WLHYID
sissafiud (Logic) gdw Qeudur@emers sLQUUESSHANS. gl
Sor&Cansmorers) Hiisursid, @& soaiursd GQFTESE, Glens, HLemD, SbLid,
YeugmistoTiiey Wommib sHusner (Fantasy) Cursrpaumné eLOLUOSSISDSI.
S (sl ufled susug ier&Gamamd SyflefiubLyiaimsai Gl gl ienFaCaTemd
smetiyfauorsad Gawsu@dlermer.

sTsusuarCour grmiiEaAss B SeiuCLTenyb wafls apmerliresfiudis
Betreyid ST L Ng SHOLLITS, oafls yflniéE SOUTHULL LITLLGSET 2. 6iTemeor.
@is owiurg uriysafls amGsurag Absmear, umLiySSner
(creativity), smas Gumsiiy LstrL Al SHLOILEISST LMSHS G éeseTD.

L1687 Q& % LIGOIT 60T =

geormLneiv: - Seomosty epsirgy Srsirasemrailt (Masses) AiflGaiu Hererg,.
Qe HrensEerenid unCam umfismens Gaind snigw 2.1 & (S S6T
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o_siraerT. HOGHTST QEGSTEUT_SHSMEMLLD LEGSEN6T IS SO COSEMEMLLD
Seir LS BTeir SenaIETITT S SITetTL sosemamiLh Gyl meT. 6usdl, QisuliLb,
Qsr(le_sumisd pmid Siedsth CumsiTy 2 ewniéelsamemyd 2_GONTEDEUSSID
saLowoT Se i QLS.

LRamiusfls @\mibe) eurh Qaiidlesmer 2_eTauidl Siuhsnm aims
NG5S SUEBHHS DWEISEREHE JITIILISD SOMoerOlsir (&L Coiemawm@L.
TGS LTE Setimeunf sl GhE Q1B STeHm_SSEmaT LT enew yyswfl&@io
(Visual cortex), gss g ssmer QuI_Sagiuiln 2 srer Col L
uusHHGh seTwd mnlmasSng. aarta Somwse ILars
garGaLSHHE apmars@in @ G her afsnstiussms (switch board)
Gumsv QawsuBE DS

6 @M1 GLIT S 60ITLD6N

ogebhu BibL Loesm_euleir SpgmerSEI GHEL B Semguihueiie) LitKg
suGHTad smamiiGLTSmps (P& LkiE aH&Hns.

(9) 2-sremreSled swapUCUTFeumoeSler Lkig:-

o ame oLl Qaraamsiyd sfime  GaalCubhmnssnsowid
smanuGurgsmust & ELURSSISNS. maniGursomosdis 2 srar B e
Qer@dser gL BuGuwturg alluhisrarg @aiGaimrs GLTmsmeTLLD
W& SLIe SHBIEE JUQUTILET 2 someT o sEsST ? @ssmeuiT ? 6T6iTLMS
2B gitsrardng. manlGurgeamoalls o ser @ ML muwuddsh
o Hss Spamrer Warerrsms QossbCurg gsalomE QU@
Caul smawisor (Voraciously) o siwflsrmgl. Gigmer femllss gy 60
sellaanansGarar® Cangmarssr pLSsHULLar. gy selsEmsE
svamiGLTGeMoaleT Léshisafld sradb CrmBasmem QUITLSE anbms Hse
LOGRT(RPEITeT 26wt Glussor sl b smeussin Deter s st iessfeo el i L 6.
SYUGLTE Gpevor sTedlmelr 2 L emgwmess Quett sTelleemEs) Syfeud s tpe.
%m.'msi') s.rsuéw'_(‘érrrr(e,\assir(gmm s emyd QeISsiul G Hiyrer e
g[rsmn_.ULLLg.L'u Spsrstallese QustorsTsSiessner sS Hiafk G o_swrsme 2_sHaTsTS:
Qgrdmder — GuosnGr (Delgado) wpmub 260HS (Anand) (1953)
2, H\Gwm, soauniiCLITBeompesir LS stisafl o e 2 soorg,l L entowid (feeding
centre) gmssor_Lu@ibCurg swaniutGuelur (Hyperphagia) stersgid

320



Qu@budl gHUGHDG ersrmid LIPS, maniGurgeomwedlar @6
ussRSMNID Sy CHMiGH &6 (tumour). Mg BaLIL|sHT ST
(lesions) eppul Lmed efeaGugiur (Aphagia) ereirgud 2 swrey 2. st swr
@Guer Poo THuOU uss maniCurgrrusv fsar’Crmb (Lateral
hypothalamic syndrome) o_siLnélimg) stammitd SetorBlbgeuri. &Sy eoor
Hemsoudico, GLTgLomen Yjere| 2_smTe 2 L GEmetm. 2 L 6T 2_aarLem BnisSash
Cousimr(Gid. soamtiCLrgemoatlss o eter HuyrmsTssT @gmeans Glawhlsrmer.
@siE sréiommre QaALLLEL g Jyarss (Anand) whmd Gt
(Brobeck) gudiGumi seir_fiigert. sanliGurgsoroeadlsr g liuds
BEOECHT 126 SemiofbHmé@Lh Gibsnuoind greom LLRHELT ) 57s>Cugdiumay,
SPSEILELCUTE mamiiLTSCugiuraid sHu@SsTner. @ks muuSSNG
puHmpamuu (Satiety centre) steirm Guwflt L s, Ghbawsms
Qewpeswnss srsmOiCuTs) afleurki senerasmsr LU sT @IEESTUID
2_sorugsbansv. suLllg (Smith) 19301 gysir(H) eamiGLTSemLosT LTEMhESULIL TS
susmrulled, Iy L A srinf gsHpiuC LIy st 2 Lpuwss (Obesity)
FHL@uSbems ersim e OLlpSomT. Neramt 1941 oy Gamgifisi e
(Hethrington) steirusuit (pag Hsmmey sowwih Spfibsmsd ' GG 2 L HLihLosr
sTULD stsarm) ElemiSisgmi.

ud), 2 siremTsd SyHhuaibid saniCurgnmodlsr Lk GPiss) eLpsrgy
Qsrsrmsser epoud alarsammn. gma 1. GendsGaraLr. Qardms
(Glucostat theory) 2. GgiGumsuLm’. Gsmsrens (Thermostat theory) 3.
UCITQuESeiT anlihy B Hwsmnt emHiflé Genstsne (Brobeck’s Abdominal
stretch receptor theory).

1. Gem&GansvLn Qenerms:- GesnsCamailsr jsmea Gopuid CuT g
2 STTQL L. EDLOLID grrswru.u.@mgrm 2 _suore) 2 L QanmsirEmset manLGLmm)
@rsssd6 Geanscaradiar ome) 2 wWHSANS. Gl (pugblammey
eowowid grer Ul @ 2 swrapl L BngsiuGsTpgl. Sl weomf
SRS EnsSL NG Brsssdo siéssmyuilsr gime) GemuneLrg)
o srayl L sood st (UL (B sighel BsrmEib HemL. QuyHlns.

2. QgiCGursoLrl Qamdrma:- @&Qsrdme o Labuiusoms
Sl LILOLWTES QsTETLgl. BSOaNTms 2 ML L muwEpLh
wgBenmey enioipth 2 1 HCORIILISMS 2_smr(mHid Searenio Gl eim_smeu
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seTmih LSRsirCLITE) 2.1 6 el GPaGTH) 2 mTRLLL emioih
Sevon_BUHSTEMD, 2 sy 2 s Hing auertdlag wrhngSered
2 mam@h Qaiud puhone mLLSDSS GG DTSLEDTN]
aNens & Emg-

3. yCmOusdsr anipm B St el Qamsrsns:- E)Feoriug, aufin
Brofiu oLeér Bl Ayswrigmisst (Stretch receptors)
STET_UUGMETH e 2 mrayl L omwwsHHNG 2-arellLd
SeoL ST dsemer JeiulaTmer. @samsd (pepflmmey mLowiD
grso iUl @ e eyt Hnssiu@ddarng. Wam@e auufig
STEOILTEGHLELTS) 2 Tl L sLSENES STetn_ s0s6T Sjeguiu
1Setor(Hud o_suorer) 2_aiorgupid Ceautsmss sTHLHSSILEGSINS).

NohGsEHsE o arard SHoluHmuyd wHPFHmwud
afl&HeTng). 2 arusted waipsdomu efisGn Hurrsrss 2 amaylL
MUWSHDG HH0 2 srarer. eredlsafld @bs By TTsTSERSHE L G
sreusL_CrrHssnen) QurmsHs Ha ufCaTHmearser GLSSULLL aT. @S
Buyrmsiraer @leani el Crrpwnss e nu L Gurg srelser 2. smreay
2 suoreunTT SO G o_stor_. lmUidhyL st @)k senr. conmiiGLIT geompsriley 2_smem
Gouy Ao LGt 2 amTmausF CHhHSHH MmussHaD LSS meUSHSaD
Qeniflsrmer. @Gs Flurrsrsst greor LuGHEUTE TellS6T 2 mTLmS
PmsHaf @ Cafisss QgmrysgHdarper. Cuh@Ginii L ufGsTgmerssr
DTS ADUGUTFHumnallsa 2 smrey 2 ameamrayd o s N6 1D
Benmeusni ey, Callssan saflssafl swwniser 2 drerer sraruamg 2_gidH
Gsiiflsvpenr.

gorenti GlpSS5e060 mamiGursorustlsr ubig:-

Bisusmidlenglorhmwen_aiHaib B Gipdse BLSmsuliaun (Drinking
behaviour) smamiGLTgsumerdlsir Lkig (pédluorer ). HAnifrasHsn @nhs!
£t yfsiupuns QuefiCugmss sHEED HAmft QumsAadi apmiGiorsr
(Antidiuretic hormone) gueg) upsimym smaECUTEmosSstr SMT oy pé
2 L&® (Supraoptic nucleus) eflsir Grrps SLEILI I 2 6rars). @HS
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2 U anss6 fosssuu@uturg Fhar aaridmsurbon wpigagid
PnssUUGSnS:. TrerssT wHmis wresma (Ranson and Magoum - 1939)
Sy eTed ST Lled 2 e s iu@nburg eflvrngsefls Agibia
QuesQadiiiy (antidiuresis) ssu@Ssrmg. (nmfisv 1947) (Harris 1947).
£ 2 ar@arhenus (water intake) sL@UUGSZID LHAPTEH UGS
anliGurgemondh 2 srerg) maniGurgsaomoalsr usshseflh 2 mrau L
LWSHNE S)HH60 2_6irem 2 1" s(memeu Lilsir SemisyS gireven Q&S (electrical
stimulation) o Lu@&snCurg HOSEHHEG WBMsEGRESD (I)
smapUuhgtdur (Hyperdipsia) sspu@dlsiTmgi erer gy ewrLigsir (1953, 1955)
(Anderson 1953, 1955) sstm_gfibgm. @OufiCersmenmuilstrCuirs) oy ston_irastr
o _sireifL b mistoreuoliu 2sflaenen snanUCUTsmMoailsr usshisaflh QeSS
SyBssmems LNCaTSmeTHGSSLMT Qe T g HlesmTed sTelisusTe Hevorevoti
G955 (PRGN SIS JTSGS Gb6 PSS NG AOHEHSES
IS 2 LG Ene Bicer 2adlsse sufiCw QeggSemmt. Glgemmed gy, Hiser
Bl@hs Cormaier 2 Uy Feors Glg536r. STEHITTg 086 HGHS
BrHwre @nhsreibal o UyfmrsGpluddme. arme 2 OuBrme
gagm iU L oy @i epsenrGeu Gurgiomser iemey Bif GSle SS(BHSTEID 2.1
Boorsan 1SS le S560T. oamliCLITseomoalsr @GS Sifléein’ L spLidhur
(Adipsia) ereirsgin BBeTS SrallsdTmi sHLGSENS. eaniCuTseumoerSlst
usshsefle gCsmid urdiyssr QGEerd ol £ Gués STl
s Hsudsdenso. mpms EiflsimSg) Gamiienu susmisg1s Qemsss HiafiGislsirmer
stedT) Dr. gy evorLitesir (Dr. Anderson) GBIN@S . s aflviig STewns
Bnliums 2 aoé Qenh HrbY eowTeTg) 20l sy Hlseflsr
(Osmoreceptors) s @M g6 2_6TaT8l. @Es 2 emisrpiliesT @irHssdler
2ar(RsseliL| ByLgSHiD, GetiLth mmud 2 LiLSS6iTans SpEunIhenm 2 6uoT((bLb Simedr
Quipmsnsl. o_emrey o st Ssr GIrSssHe 2 ilsr gsmey Jfefiugms
aa(ursus o smriernlsst grsrUuRSsrmaT. HUCLTS BT STHLTS
o st HCmmd. Qandlsflsd omesen, LHMID QOGN S AEwaeer 2 L6
QIS si b @S5St QauiLSmaSILLD 2 i SSISsTmeT. @\s6ir SmyemTLiTe
mamiGLITSsmosSlsT @t Ses6n smuowid (Drinking centre) gimsm_ Ui (NS ST&LD
UGS D).
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Gussn Spsaan. Hoasaid guiEuESsiuGSsTpg.

- @rassSdlnig B Gusnie-
frg S 1Nenloiny Setrenio 2 Wi g
snamiGur SeurtosrSigs memUGLUT geurtaslsr LS &S
ST 2y lilg & 2 L_&([ 2 66T STHEMOILD

2 &s0LHSSILGS NS arsoor OLGEAm S

Sy Mufled Bhrphe) G556 SNBILESSILOHDS.

it CugssGadii (ADH)

TG srSsiuGAng). l

Sgires S BTG s S5z Begding

B asngflgs A Qamereruu@ Simgy l

Bissor Qe Gmping Brdssden Gefley GopHns
) BTeh SLEGHNG)

Qodioy Gomis @rdstd

alym gy0es By saliumes sLEg) Gles50 REISsSUILGEDG.

Qs RTmS). l

xSl\'_g_J‘,\_'__uﬂuild:_ @@;3,91 Bemire_L_s)

AgrEi G Qe s LLSTUGS SIS Qe Sma.

ammiGumsir &S50 $OSSILOEHTHS).

Hpbres St B ELRSETTD
2 figssiufid Bl gerey Gomding

L Ambansit B QeuafiCuihmiiu@Giash

@t?,{r;gsi) smLowGEled 2-eirar Brbysaflsir 5B wemerseafis (Syraptic
ends) mi gy FersSigmin (Noradrenalin), o_stwrssored smiowrsssfies S eme_sv

Gamemsuggid (Acetyl choline) o_sirsmrear, Glp 5560 HUDILILPLD 2._6T0T6H0T0 EVLOLILPLD

GHHES JPUESEHESTRID Deublserer BFbuUsHeOLITiLE e e G

(Neurotransmitters) e.drar Caygur Lmed Smes  Hesfll S S el G

QeweLiHSsimmsor.
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PeriCunss BLSmsuile maniCurgeroailss LbkiG:-

AL fl epoursGaur gjsng ChTpwsCar mamliCLTsiTos
QeriQuBS5s BLmEsmaS sLEIUESEADG. M uiLfl syl
sl saflar @ariCu@nss HLSmaemuiid wHmLd 2 L HEsweiius smits
Qewssmemyd UEGSUASIHID U oTIGCLTSTEmTS &5 S MTDS.
CanarCLmpCrmfs apniCursdr Quemasfl gemLssdar (Ovary)
suemi&dlemiuh st Grmregett SirShasmevwiLd, LHmILD oy s saflsh gy sm CiTegsir
srgsmaund s 2 HusHamuwn sTaT@Searmer. el e Sl
apmiGursr, orsCLrlgaié apriCurear Gurdrpme Smiemwé
QawsLIT(RIE(ETHL-63T QST SDL ILInE.

sfeuingseflstr LTsemTLsTeT HLaupsamasmer (Sexual behaviour)
UEGLUESSID Dusaiiudy (eramaniCurgomoails Jjmukgierams.
st smamiGUT gsumoadley LTSLiLGamsL sallser sauailuild UL ailsismey
sy oL fsigasi 193860 (Fisher 1938) s gmt. @)oo Gi g Ly Hetresnt
19406 Lierp&ammi@® (Brookhard 1940) stsirunugsd Sefll) ustilesmar smasgid
Qainutind L ufiCergemeraseflsh 2 M Qeainuin L g

6L upyih Gusiari (Day et al) ELHu ufCersamearufle,
(perUmmanGUTSaTaSlsT EHaNe LTS shulLms gy whmkh Clussr
sredlaafisir Lrsvamt Qewnur@esflsh uadGoDe THURSHDE TeaTmID,
psirymsmaniCursamoeisr UG Sulld gHu@d urSiys s & eufhl
verflessflsir soalliusrysmer (puagiors HnsdaiilLg searmb
Setm_iisseant. 19586 ammhls (Haris) sterusut pissor@ipmuiisi eyeod Aiigare
el Grmsgenenr (eirLmsmamiGUTSomoedle GegiSHl Gl Lysneur S 6rflsh
FreroL 76T [EL_Sengsow LSS sm_ig ot

Qustor (pwsoaseflsir soamiiGLITSemoedls sTeud Grriesmen QurmsS
&iTgeh LHmID &eoafluflsrGLmg) mmbLsefle 7LD LrmIUT(BISEmeT &ifer (Green
- 1954) sTstruieurt Lighlay Qeriigmt. Qstor stedlasefsir Gt GelibLéed Gl
(Vagina) gstor_ il L Gurgih @maeurss WerGarm L wrpurGeer
YerypeaniGUTEmmoasld qhUlL gl SarEiilysaiu’ Gererg. wHEmTdy
Syiiafler gy eor pwsSlsir (psirLim soamiiGLITGaM: S Hlugmsiraafigin LT smeY
DL GQISSaminasE (6T 2_6TaT LG Sisaflans (Preoptic area) sesil Gy
ursent Qeudur@aailar srésn s gfls aaild goulaugns
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Resiisaiul @ararg. GunGHuIL gmeardgt uflGesrsemears @y
@ariQupss LLEIMSOU  QUEGSUOSSID LW T
meniCUTSaMale 2 rarg ermid @osmowd CHTyUTEGMT Jimg
Sy 1 A s epooraGour BeariQLsSs HLSMmSMIL RUBIGUOSSINDS!
steiTmtd ElemL & Hlstrmenr.

wéhFd (Reward) uvwpgd posGopaild (Punishment)
smamGuTGsmpeadlsir UBIEG :-

SisirLym soamCGuTseurLoaSlss 2 sirem (5 B, Sefliusv GsrE Sl Lalpé&H
LoHMID FESEGNe] eokisamTad GawmuBHerper. Glibsnubiesr 19531
Syever(p) omein_ Fadleb 2_eiTem Lom&elsh LSS SYSESHMBSF (Mac Gill university)
Gaiis selsu (Olds) steirusined seTGWlpSslul L eor. 2ol s sTedlufler
wdlipe) mwwsHe (Pleasure centre) e s CrrsnL. (heirsumi)
@enevorSHmT; Wstrent sTeoSL CrmemL 6p( Llew SOmIL 63T (Circuit) @smeseT S
g _6tT 6T60) SH6IT SHITEVSHEMTED JYLDSSHAD EGTITEOINLD 6315 GIELIL G MmeVILLD (Lever)
@emeuurggmt. sl GipLLGaTemey 9yLpS&SbBLIrGE 6D sTebluflsir Lodflperemiownd
gner_ Lol L g1 @seonre sad wHpsdiynm stedl e wemfl CrrsdHisd siomt
5000 (emp GlemL_afl_mg), Hib smerULenL g el oy JjusHus. Cs
sTEOl6DILI GREVL6TV (1 & 680TIR60 LI ig eufllLJL 63T DjemL_ &G smeud ST Lleaeart 56060
LOGTIT SHGIL 60T S lplll 2 oremen QyefNlGsmi. staullsgid 6160 Qs Camensn Qs
wHYPFAYpCa algullug. ad QpoyCsTma HyusHH JwWsH
PUESeTTaImLES Wstmer [ sTeueCegin GrLGsTne JjpsS waHipam
amgs GFluab surmTs QnEsg. Ny man'iCurgarweadis o srar
LoD i 2 e GemeSmens) ssn GCLTS) sfamismerg) susd
(pain), gifl@ud (Displeasure), pus@emmey (Discomfort) Gumsirm
sf@flemas sr_GHpg. iuGHes QprLing grem Ul LT
Ssueilvmisrarg Crmiambiu@Ang. Ao Crrrsafla wrsmrd & L
THU@ATOgG. el wHnd FRSGSmPey (Discomfort) ewwrisT
grswr_ IUReSTE WSS ojpsa HHSSILGSNS). Sy sEaemerls
(Tran'quiliz.ers) uys&ru@é,g@@uwg wAPFH wHmd Couminy oS B
sounwiiseflsar Gewusur(iaenio SO0 6 afleordlsr stédiaflemenr (reactivity)
CQaiganss GmpsaiuhSng.

L?é]{?m s.mmmrr'uassir G GOUILL Crrsde m GO L
SerelpGSSsTeEr A pigiyd STRTUS)  (pSILLTSS
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SHN_55555. @ISNE TOSISHN_LNTE 2 OTLNS T (D535 GsmeiTaTsuTLD.
udlih Comeaniid B8 EnELITG) Lo HIGLD QHEITITSL 2_6HsT6sT GUUGILD. LOTITS,
TS sl LnuiuGSS Cugnd Cugid 2 mraRTameSSTeD 2_swrellsmbg)
Qeumuny, @Lot L6 ommrd s oy Susmey spUGLD.

gamoLufiGis wppih sH95sdld manliCursmmostls ukig (Role of
hypothalamus in fighting and fleeing):-

LGS wHmd Vs oaniCUrSmTaSH o drar A 2 L &k &
gssTL CLOECLITG] STt SH6, 56560, ST 1ES6 LHnd Hpute 6 (3)
afl PEGSTEISSH Cursir Gewsiasr GamL Qumsirmer. Qams (Hess-1953)
sraruaut yemarsefld CGupQsream. ufGsTsmeruiisd, GuHGMICL
BuysiTesener LOEEEMES susuRETeN LTSI SSTed SITemHLEGLITE Lisnerasir
Qaumed oM szomiey Bemeonfied Lot” B0 @ Se sTsiTpd LolsiTETS:efledT DT
ofleNés gHafss gssr shislmer Hes CFdesr G@ESSTaMD
(pigallh soamICLTSsomoerdleir GT yeafiudes Giogaih Guogyid lssr gireor(hgee
efsa it Curg)w HiGw LmerssT LGsTsmanUTaTIIg] SBEHFDHSI N 69T
UMiN Gl ST&e (LusTme sTemid, LsrGeommLtd PSS L GID L6 &6iT
SmuHumL hgel LTean Sl Bibsi. BUUNCET & em 6w &6
seniiGUITsmTLaSlsT ubskssT Lhih WsTUDSSD STHEGS0 SILOILIBIS6T
o_eiTamenT sTeTLISNS 2 M) Qi1 EUbemLowtissit HLfiSeLIa LT6 aSleuryg efled
mieflemearunmSsTeny (UNTesSpPoNsiveness) 2.(hamrausns greiT&esr 1959
(Ranson 1959) & sstoT(BLSke . sreaflgnud soaum i CLTBemoa SlsiT (e mSSend
auflpmiiumsHer muusHaud 2 orar Ao 2 LEGEHSEHD LT HYID
CaaushaseflsiT S18EH60 ListTemLs s QLU SZSlsTenT.

2 D& - maniCurgaroalilEr kG
(Role of hypotholamus in sleeping) :-

SCraurs soar MOBIGSELD 2 DEH&ESMS GuomClasir Sl6iTmeT.
\Setreseiren.i_& Qsonm Hev Crib @ &Hemmer. L1 leraser SIMuGLGUITE)
EBé@ opuiis Gestyal@derper. umbLsEsd LSGEsD sarsmars
Snhgeumy o miigHeTnear. Us&HSsT, OIS Curstrmemeui iy Sflg G
2 yhigHearpar. wfnrarsst (Antelopes) B &S®OLHS DY
2 Mkl e m 6. 2 MEIGSVID aWfis s s uesTaLTESGa!
SR SRt SHaITSMmS TGS QILSISTIZ. T3l inisne Lo S ST
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(et CUMTSETGS M Jmkmaddidms Caiig e, LsnLaiyer SLIgomsr
rj,]&@&eﬂmmﬂ upilé GO Qerermi. usnLeiyflser maniCUTSTais
Eimyssaii L o 2 Curss semmL Jsin @fl 2 sorsuspns (local
anesthesia) eweuld W@SGT (wpd CsiigCurg Crmursfl 2 Lamgwres
asssH0 kst (Crmurafl uwssine_bgil L e ssmsmflu omSgiost
uGSsumLbant). AflgCrrn sfiiss afiscsyts Grmursiow
alenfsstung smeEs sLOILESS PeLTSUy STHED abgeI L STs
&n_[OewTITi. @@sﬂ@ggmggg}mﬁ (perrym soapiGUITGamaedlsy 2 Hé i
B(mSHms) sTeiTy (Ple.ajS@GeunbSmT. 2 mbigermil (sleeping sickness) snséu
(T EUsmy 192960 gyliie) Ci&lbg Geursir FréGamGeamGlom (Von Economo) sTetregan
aflgsesrafl 2 pésin—-aliflssn ubiguipsd mamiGurgnmoadlsr UkIE
GNsEg wssTwsiled S fiEsni. 2. N&65 LD (PeTUD
samUGUTGMoaSlsh 2_sirarg). stlifumyrs sflgions @ibsoioiih LTSS L T6
I aflemigsh sTUGUITGID 2 [Ihis (g LTS LOTMTS @hbsniound gressn (i LTe
BevarL. 2 m&a gHUGID. prsiTasir (1959) @riigsaflsd B GHu ufiCan Hemsorufiss
#lev 2 L spdaaflest prodiue Gausir@assmer HinsHeurmi. @)gemed @i ser
4-8 pm_se suemmifler GBmLiifg) 2 mrindler. oy linSeiT (i b Wsirsor b gl
Liey Longraisem eueoruiicd GriGsst grés wwss HamaulGatu @mEger
(Drowsiness). aiifisge muwwid Fsryp maniCurgenioadld o srars).
TeTRESLITeON Lg 670 (€ncephalities) sTaTLL(LD eLpemer S amiiFasy Cremursflsefisr
Hstrym semwemUGuTsemoadlssr Qewsur@adr RS ILGuSTH ybCHmuTafl
SpPuwss5ECoT (coma) g S 2 phassGor suptsl alHseH
Crfl@SHma.

soanlGuTgomeadssr Ip Qewaur@assr:-

maniCuUrGemosogTsT o e édsefsr AnifLih ST6ITM)] S EVITLD.
o_ewrii & & & e sor UGy &8s SGmissT @G s gmeir
QEESmaTSSILQSSTT. Camui, L, ey (Anxiety), udlip&d,
s@EsFimn (rage), sifldeasy (irritation) whmun BréG S CursiTmsma LNsrLm
manUGUITSMoE epald s AILESS LG Ssimer. BibamuwwsHng sHuGIs
urdliy 95 Eusr @@ srhsdowliCurd Q &S,  oeuf
2 e FSsmnoTes QawsbLiGisudles gem_ssit STOLHUD.
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maniGurseamuslish uTTae Brby Gussamwallsar (eirugHufish
gL urdiyser sellsaflsr smismw KL Smsullsy (Maternal behaviour)
QUG sopasmeT LB SsiEermer. JGUsHT sTells6T S Bl Hsudlsvens,
Graamag Gemhsn Gemmr rhaudioma Jnunmml Cusmegifisame.
Sy,euTTe0 EMbsmLowid greten LLGLLCUTE) Smilsnin BL ST iU SHlsimen.

smanlICurgmosid epeeriilsr GrpBlésgiiun un aflokigsaflsr
Coulsoi_ ELSengemiLs S OUILKDSSIFsTmenT. auTsoL6T LoMMID oL ilsmereir (1962)
(Wasman and Flymn 1962) gyéGumT Lsnemniflsir enamUiGLITS60mosnen giTsssn.
Sjsupdlstr Can’smr BL Sememiul JiibSe.

thammsaflt Qg Qunidlarn G Hroy Lwen_ soLomsT )
RAHme 55 NING S LTt amiLFNS SHCHHMLp ailubigeeT
Qewsu@dsrpar. eflwmgaafsr pLgmsmud s HLUOSSuEN L S
oL Logsam._cuGio (pdéiiu LS eudSSTad HithL LostarsuSEletr LINLIG Sl Erhin
2168 ey péHuorsmety. ofukigaaflr pLSmg wHSh HrLDY
wen._s0& QawshrGigaflsir s GafemerGo g, @&to-

Sefi&mas Quwasend sLSmsufugib (Reflexes and behaviour) :-

wsLsafsaflsr LhGuDI amasLITsT BSSHIST eflsmes
Qewesbse epeutd HL&Sstrper. (61.51.) JHe ReLELEUTS) SEsHeT STas
eLPis QST (6560, CuLear QLT(BL &6 LEDELTEST Sipveg) HleTEpLELTCST
me&T Frenrs BsssAsTaTErSH, QUBSe pmaullsrCurg 2.L6
&néHaumi CLm@ise Cumsiipemeu. Cod@mHiudl L GewsdssT wreb eypsmemislsr
Semevut(h) @esrl sevTReon_HEmed Crnpwis: HLSSLLGL SjlFmes Clawsiasin
261, QeflorarOprdlsd sr5s0, @SWHeIslY WHNID sared CureTy
YwésHwwrar oL pQsusud HepasEn yelsmes GewnsGen.
U g Sefler SRS 33 yaflFms ammeTassT 2 6Tamsr. Glae
eLpEmeMLL 63T @lsmesor eI (HleTamaied QgL I&dhuimear IflFmas Gawsgemmer
BL- G560 Cumsirm @GS s ki Syms mwemL QumydlssrmesT.

B®epsman: -

FE@egsmerulflsir spglmsHe @@ Come EMmUsGHmDET 2 6TeTer.
@Bemeu QueupepamiLmsfiulleo Gxha) LsiTa (Pons) sTTiLIGD epemaTULTsuL
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uppth sET@MLD AL UGHSEEEGS STTL UG meT (Impulse)
LA Sugib FOupmeTlis sETGaLSH6 BEEs soTLENHEG
Qsbayid 2_euomit @smipssieriib o_sivemetr. () epememulssr GLomuimi Gi&L b (tectum)
SaTmaYSHILEL. BEHH SaTCaTMmSmSLD HMOMULILD LUTTMmMS
SITEHTL 605 (6 & G & MU PuwsGh el &eme EDLOILIRIS (§THLD,
R SSTHTLHELSCHDUS SMEUEDIILID 2 L LD GIUSED HLDWIRISEBL
2 _6TT6IT6TT.

SApleypsmor: -

SlyieLpsmemunsargy Senaulleir GHuSSRISMmET Q(5RISlmeuTSHE LD Lflaié
Qeiding). AmiepeneT senssafls SjeneT S5 @iussrsamsmu Ldla] Geiun
s(mefuns (Recoding machine)& Qewahu®Hngl. @ Qusssdstr Cgm i
auflons @Mds yay Qslw epomarurarg Qrousdhled searg 2w
Qewadpemerl LwETURSSHDE. T e YLDHHsERsHEGUING
I50gm.iauflens S epsmemiuimsd LHa) GeiniuGhHpg). s emer aiHbGLTS)
Quimeysmsiyperflufsir LG s Gssmosy WisrGi ST Taiflanes
Renssiu@ang. NurGearm sumrdlLgipse 2ardéE mrs ComTliLigeuemy
ImerSGIn Silepsmemuileir GlAusLTGL 9@ LD. Sie0sSILLomEET 2 L 60 GHLIGSRISET
Smt epememuflsir GeanebLim”ip merr s TGS oG l6TaTS). GlL(HELPEMET LoHMILD
STRIDLIG & mesaflsh @lmibe GTear sosemerlt QLMD Simiepensr giGaETeion. sne
LHWIG Qeiig) gupsop Garn OfNgg ahes sms Bk CoaismrGGm
HSME Quikiss Cosnauumer Qeiamu geindpg.

21 6b suofflsmeuwiih flgleLpsmemiflser GlewisbLim” ent_& smigsiena Smiesnet
urdliient_wgbCLITE) SeTemTHILD Bl Sleidamiey (lurch) S Shensud spoLELD.
Guogpd sTapitbsalair @ludamiset uTEesULL () e L_réershur (Ataxia) stsiregid
Gremi rBuBLD. @HEEML THLLL werfigeumed seir sflysosssmens: QaTssorH Seors)
eSS CSTL. @Iuson .

Qu@sveom: -
@sar auflurs o auiE HrOYSHTETLOSERD G BILUS
SITEUTL & (EHD BLSSUILIBH 6T menT. @ uew ST Kby seflsT 2 I & (56T

a_sir.msFr. (Bu?gm'n @515&) epéaallGsn, @swsspiy, (Bsw awwid)
Qrssseuniusiar Gnssars, (GoS By Guss o) afl(Lorig S6v,
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@060, GitbLosv, eflée60 GLITETmENMIL 65T GISMLITLFLIL (PSERNULLITEIT SHLOLIBIEST
o_giTermear. BLD 651607 2_méeiid Lommid eSS soLowipid GuoBishsuralled 2 sirem g

s wedersub (Limbic system):-

@g GQurl@ssginiar gyusdd mubgiarearg. GEo unGamn
LGS emid GLimetpsmens Lt 2. & h&aEHLD S RIGL. Gsneu SHeflbGHT
gt L& Gaumr Qawsoul B mid L Smauliueis sTée5mS soubSgidsrmer.

o aori&Swrerg sufmoullsgig (emotional equilibirium)
AimepioGurgy (Emotional upset) sShflé v gmean o ewmihg) 9iS!
wpFAurerGsm gng HRFALDNCsT agmmiigid Weam@Lb 2w s
suflma g wQsiish @e6r ey Cumawrgd. Gsiasmriédser
fCLrafls 2 eomiédssr (o) Wer @ity o swriaser (Hedonic feelings)
sTsirmenLpS eI Rsirme. Hib HistéEMusmrs sHHGSM, Hip&S GlenamiLid
Cal Led, smmens Qedaigen, srso, Afiiy, o e Hopey Gurspmea
s 2 smniFAufgyid, Liwib, gisirLid, Qeumi), ausinob GUTsTHEmE
pepFhufionr o amrFdulign SYLEGD. 2 aiEAF suboe
nipédiuenL ugbGurgy epsnemumsn g s1bIS Aol ST 2_gaTi 6ir JSHGS
FRRsTRSE Sar@n e amisdl soflmaumiy 2 sHng. HTD
uwlu@EbCUTEID, 2 smnisdlausiu@oeuTgih o sTambieans afwiGg Fromed!
&aflithg) CLTE6, GStuih UL UL G560, suufipiiled L L mb,&e umgee Cumern
o qni&Al mpHleasmer FMb SmaraiGh SfiGaud. b SlaoL_(pid
anICLTSTELD ks 2 smédsmens suflmalubsss gymaifl flemsvemiu
oL 2 gadsTmer. Gl GQuagidl b (Septum pellucidum) wdlpsdl
BL S e ophsL smiBe-mii (Amygdaloid body) SUGTTEITL_ SEDESILIL SOID
Qv s fiéL_somi® 2 i Sy sipsme FHULL S Crmunsflé@s
S OSSLEETE oSS U6 uaGUsHITS GaTsTm. SRS I)bléL somii(h
o mu9ed srevdsy’ Gm(p Gummigsiie’ L et smbiiued QeweinGer Hinissie 6
Siait G smToeLkgjeremm. wellgieald SufiéL somi 2-min, il IGUTEHTDLIS,
Geiid, Qusadm Guisrm 2 miliy&eflsy 1Astr gresrsd GGTHSSTe0
s@EFNmD, Harisd Qaigh (agitation) g&si, GuEGLADES (elation),
werogt 4 (Hallucination) uirdisauiéd) Gumsimpenss sTHLGEsiTpe. Lysosmudleir
SflGL M@ 2 miliy greer HuGaIGTR S 2 WIFSGIHN, 2L D60
U S50, Il LAGSH, B&HEGSH, QOIS0 afhiEsH Gurery
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QewedsEHLd, A suowrhisaflsd @b aflkidsir gjmer 5g1F GewsumGasmeny
Briss sisefeing 251 E\Hs Bmauiitantu spnaung) HansHnbs@yé
Qainyn goLaHialmer (Arrest reaction) Gumearp GlEwesEnb
meoL Qumdlstmer. SufisomiG 2 My ST HUGDELTE) aIeTeaTLSms
shu@amsiCurs giieguiy urdiusn ithCuiTgl s penpeilsumkiigaer
gudurseid yary uvwps QuIELsmardssmr®d LWOILIL T
Pnsdaipar. @mzssely ONols HAirghHo o drer wHGADTMD
ETOLUSSHenwrer ailiGuramiush g waflgafldr sauargms (attention)
sLOUURSES® wHYh SHpd GursTmabme (PsHul ukisTHnISNg.
afiiCurembLs Hsppiu Giedl b sinwaflsmise Jpafadur (Amnesia)
srsiranud ensmraflpdised Crmil LA, Boo Brar GliuysHsdn Sl
favLsHer LgHsmars FiGmnsg alGaugre ratanL el @rus &4
urdésiLBEns!

susll, @lsiruid, GoTLLD, FHMLD, LMD, AUBSHSL0, CLosiTEnTs BYHS5H0
(docile) urssmria; Wimih uTsn Gursiry 2 smTEASHmars SLHULOS a0
tils eShul uhisrhneuSTe shoiflé Heviib “o_ami&d epensr” (Emotional
brain) srerg) giemLpSSUILEEMS.

susmsomISENsoTobsT G (Reticular activating system) RAS g
susneeUflarenrguis Qrmuansasn (Reticular formation) RF:-

(PG, LiTeirsio HmIiEHiepsmeT gy SamHemm 2 6TemL &l L Sesi
suRRLLISSTeT 6 QaTGHTD SR, aismeonmissTem_é Ggme Suflsr
priodlus Gewssr @@ GHIIILL gyaroaelld Gmpuybturs prd
ansasHn AComd. asmuumSSTETL S GorEd urHSaluGioCuT g
susSlemLoILITenT ST OBSEMTES L. sTUplUIRILTS Sjeraligd ComorafCeor
Spoegi wiussSEGor upEsIeTl CramSng. Bl LGS GawuiLL afssme
seufied (5 woaflgedr 2 s SuHmé QewsSipksiGuTeT gy UG- GLmfena s
SIremre SHT e (FsngLifletm_Loma) e (piguyd,

86 wefigsenflsir A emenT, ey 2 awntéHSgimem_sme Y ISHCHHUE
GleweuL maugsss Gursiry oS wrsr ussfsmer QuepepsmamiLym soof]
elfiiyL e @GEsTRTRE Qe Quers. susmeyms sTeTL &
QerGSHunenr ) @ Com’ Lt surssrsSsir Pwsss Qgm_ &8 (starter) Gursd

332



Qaweu®, epener sTEETSMS fL_smauss) waflgmers swflamemayL 6T aimng
eSS g). 660, Shail gaif), Slsironen, oy Sgisior® siflijid eumssmen, eusSl GuimsiT
o srisdsefled @MES Srewrssemer QUMD eIWDISHSTSHTL 6
Ogr@Hurarg Gumeapmer upenfloow sréeflsme Qaig effiiy sr
Anéesaifng. aumaunisgra & QsrGd sere.maariasSnai
(Sensitivity) Qaflayemiuson b ¥Selective) a_miwg). STHSGSSM LTS Q6
gl Gyhmsuller Quaddiu Jumesmueis.L 2 Tk 2 L aTiglUrs
oSLHSQS (PauUTeT. ZYETTE0 LS SjeDeuG STRLLD QUIT QUTSSHETEMIL 2 L 6Tlg LITE
2. 6T 5551 STLPE S gLl SEMS, GUHEOSUNGHT-J(LYESTEV 2 CRTILIC 2 MG
@msilurs Fersde argh walgdr ungs aursarl CuTsGMTSS)
goaufigub 2 prixgaursir. spemre S Bmbs! BT SSING oy werlige
2 méaflsr @reneud sLfiimer.
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JpHumun - 3
Ssnsuienina] (Orientation)

Hevswsnumas HosiCLTHE, HosluBSSN, SSUMISH TETHID
D|6TLYE560TLD.

ifluled aurgg gmarsal 2 ulflseEpn, 2 ulflué CamerdHer
urgismiyGuMismaIGGeT surpdlsirper. Geuauiiflsar s NowsHmssd
5UEE 2.6H8 HYhsmmd GararL i S5mss Colp&QaTsTEngHe
SpuduonHng. efeorki@ser (Epflene wrpyrissmer o sribgl, Geusfliyms
ST OBEHHEG THu S GuSsShsmeT QRSmmTSssH GameTEni
saamoly FLSmsurars Henswswa] saruu@n. S Fnisnioeu s g
aflrdler o srtSlmensrs smitgsToargl. Qeuafliums ST a6 @lsians
Samawemsurarg sryeiilosonrs Sasusmony (o)) @ulur@siys
(idiothetic) Hewzwenwoey stearmnd (GpHemes snraflsamar LETLURSS)
gHu@L Smswenwey aCor@siips (Allothetic) Hmsweney srermid
LB 1_everoL i sreirusui (Mittelstaedt - 1973) susma L& Ewsiremm.

STIILDLIGST QUITENEEI CLISILOTES6ULD eusisuTsdas6ir sTEHGQTTeBsuLf @ _soflen
sufliursann Camdo allonigasr WaTGammiLin epapps Haostiu@GEsHs
Qonardlarpear. Goafssar @Gfludr EAGSGULGME mausEs
HovsLudFHeCsTaEnS0 aumsr i ssumsn (sky-compass
orientation) sreimmith (psmeureun &8 gpefl (polarized light) ulsir eLpsvid e amIBSD,
ealufbs ssapse (light compass orientation) sermid
Simy&siLBSENg. sme @ (tidal) wemmsilsd aurigth Ggsimeni Fdsamer
Lwediiye areGLLL. (Talitrus saltator) useéd Crymseafli e fiefsr
BHevnsGapuaid @ire) Crrhseld stdrafar HmasCamhunb &ersmer
YOLAmaTSgIH Ceran® shurar anflmws &sor@iiiysHearnar. @i
ahHNS SIS0 (lunar orientation) st Hme. (Lmns) wmHmib Lmhge 1959)
sueeng GuTGLD UpsmsuseT allamrQausis Camsrasmend (celestial bodies)
LIRSS SmsiuSHs Qersrarnar. STHSILR Slenawenios) umn)
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(magnetic filed orientation) eflesv&Gar wHmid el svsGam (1
(Wiltschko and Wiltschko 1975) gy G @il @eremsor. Liso LT s
Eieusr@aseflstr (water beetle) mieursaenin Biflsr GuHumsSsilq
Ems@ar aoh e smsS6sIus shmbs Hmeiu@s
QameiTdlsiTmenT.

Seoswsnoaisr aumsset (Types of orientation):-

SeasumvaF srmlussn qarajb Seus s TaraLD
susnswrsl NASsUUT@sTargl. I

I. smmYw&sin (Taxes):- |
aleurigaafler 2 L srsarg @LOGLWTES Qeilis) gTer 6 %g‘

(source of stimulation) @B&EWUILSms CrT&HGWT Jbng ailodl
Qemasn smifussn sariu@ih. SPesarL ThSsIsaT (s @1
FTMMUSS S0 aIlarsee0TLd. ;
@  wOuaflsv Qslled) (Eumenis semele) srargit susn'arsmg)gjuu\
stéiflsafiL1b @mES SUSsE tiflilen s CrrsaAl UnSHETHE). 3

wH AN (I SH6voT LEgSevLhE&) el L s EUSTOT 60T SSIILLEEIS6TT 62,
QUL L LoTS SO LDHS @I(EUSS @eflSSTeTL s &mihSlmuu|
QeuafliLES SIS sTme. sTaflaih sTeveum STTLIILGSHhIS EbL @@u&
sTewTL_smevé s BLUSm. @65 susTITeTT SSHIULLEFS, (5 &
LgseLhgel  Lmgd Glsser 6L6TOT6TOT SHSHILILL EFFlemiuiLs L‘ilsnTQg;.nur

QesoabCus;) Crymes aufluiGaGiu Lmé&dlemmeT.
|

@ Bl smsCrTsds Qe sTmbLsT eaifhusaflsar Blemsud: Camu
Henasolu LomHls GemeTdleTmer. @bs sTmubLsemsTLI g S8 @) HLLI
QUL U6 WSS HSGSWLELTS] Sl eas fluesflsT (LpemeTauT & 8 (Lp
seflsgamsms (place of polarization light) 2 6T S J|SNHCHHME
sibenns Sl LBSHES QaTeTdlaTme.

3) Geomull (Loeb) ereremid yflefiweomeri Siiflis&missir SLL
Senausnioame sTHUBISSEMD sTSOTMID S LMUS SevawienLoaileh aileormie
S5 6.EnLOILITE S 6T6 l6DLOILITEGLD S6aT60f LSS SEITEMLOLL FOID @55
STEITMILD & pRLysTaITTTT. Hl60 SLowmISETled eIl smIssT Lle& e sr
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BLSmSL LThish Qe e @EIusTed Gubamsuime e Qumid
Hevswomwe eapbe CupulL srifusshismans FniHE)
peoL GuniBimsl. HGraNGsuiisi grev G s (Crenilabrus rostratus)
sresrgman Serfiey, Qetiug Sgi Hemswentonurssrg (upright orientation) gefl
wHmid yeuSioys srifubstismas sripmsHarpg. Fer
Qanriwufisr galursrg CubunsHOinig LBUBHE vars
LS sisafis @mhe) subLTn HennSSmhEEms st SHCHTSEIGLT
Sng CuabrTsHeuT g Caramsdn ghismers Hamsiu@ddis
Qamsrdlstrmer. 2 I Qeaflomw Sl uafuliiy eflsosullsr allsnsrasener
el L Qem wullsr ubsktissfld Gnhg up pafstahud
pilmw QehEseTs Hmsumnsgsaaerdsrper. Qpmiigullsr
Sy S @wha eeflamorm SmusSnhsse s Hhieer
aufipgiup Cula ElrsGhuuns SeaswamnsgisCersTSlearmer.
(H&:Cam pear@urGlegest (Niko Tinbergen).

srnfussiisaflst amsiuri: -

&6 1919 (Kuhn), (p@etisd smihudehisemer susnaliLBSSeomt. eoremmt
SUTGlensirQleed Lommid @soer 1961 (Franenkal and Gunn) oy fiGwmt ks
susnsLITL g smsar eifleyLibig s,

() srpgs smmflwussn (o) oyeflCur Lréds (Anemotaxis):-

gmswemwe] whpb GLOCGUUFEFS Cursry GQEwdLT@BST
s Slemej 6o QSTLIY ClsTeiTie (55560 STHNIF FMiTudsoih stsriLElb.
(2) aurssfiwed smmwssnd () gyevl Crmrédlso (Astrotaxis):-

@de ool Gonaamars Qarmr® Hoswsma
oL Gumiding. @& B essdrs Heswennay (star orientation) srsirgd
SIPSSLILBHEMS.

Q) Gaugwssntlussd (chemotaxis):-
gefl5g) Guikigib eflakigsafsh Caifiuggram s smrsmmors sHuUGD
Flenswenion) Chué smiussid staruu@ih. (5r.6m.) ssveflsdiur Camame (E-

coli) stearggud L diaflLrdaer 2_siter auemt 2sm_sGED, G eH5CaTsv 2_sram R0
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pisemrrefl&@wene (capillary tube) muss5CuTgl ursfiunsssr
GemSGamedlsr andle Shysion_e.

Beotd grer@id smiflwésn (Geotaxis):-

@& UaTuSTL| eflene s @, sTélTaflensmuT@id (67.61.) GITsTor® (LpemsTTSETHLD
LI L G, Setorenammiy & GpmiSlaye Lipliy Félsenar (Drosophila) meusgié
Qerigssns (vertical) BimigHamme Lipliy5As6r Jenearsgid Gpruiler Guos
oas@GE QeargellLar. Ang JsGYTmLS soudpred Smod
sDRUSSTAND Sn L Bstor(Gid Copu@Bleniu CrTEAGW L FSsaT Clgsimmpe.

apmssmmiussn (Klinotaxis):-

sauflmewrass Qer@éssiulL grsrLoGamalilsr (Stimulus intensily)
gUumLmus Hamsumpalperar CErsELTs THSSSESTaILID 3|3
SHm&F TGS srariuLD. (57.8) Fréseafler et Lepsest (Maggots).

Pewsreunpmed emiwésn (Mnemotaxis):-

EGorLréeadlsv sTeTug) KleanaTaurbpmn jip L wnss Gerem.
Hmswenioamid. HGumbsv SHCumgwsitsv (Neomys fodiens) steoTemid (BT
ep@EmeTin Gseiss smiusesd sramiLBang:. Siipdanisr gaGand
Yonyh Gasliu QFarmar @G aflamw LD LwsTU(H GGl siTmeuT.
S fufieir TSI QI LG Semiu LoTHlusmLose) Sise Henerais UL LG El60
(memory map) @i FHUGSSETTE eLPEsFIITETS] BT QESSHM S
PrisHail’ G, shpiiumGmEs Spmishsl THTRIE S Pl SmLLNTTSMEE
EeT D1 Sk &5 DevETT SHT6HT 61k LG S50 Persiray LITeuTT H6T erpE-iLomenT
anflufles AarLibs Qeary, wrdhu oo 2 drar mLsamer Glausde
QLRSS Guimesst Gl RUISEGDCLTS) @enL_ufled THTEUG (15
suflemw LopiEgeii Lmed tBssr@ib g aufluflsisEs) QamhRIeIGHD Bsnmes
emiiluss Samas Cains0s.

FesF gmihussia (Phobotaxis):-

@8 Qaumiiy owg JHFFD QgrLiurer ST 085@h&CHMHU

ool GLimpo SlenaLicoias@io (57.51) S5 SMTLIGT—~E0L— S, E6merusnL_&GlasTssm..
£flso LTmBAILD EemiEs 2 LdT ST Gusssms HusHIL@ dnG s
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Hemsufler Sl aor@b Heir Qusssmes QsTLifdangl. @hsé
ST SLOTET S SIS epevid HemLGLDIRISEmE. LTDTE (pwH& myud
Slenip (trial and error) @psopudie LmmSuiomeTs) UM LGHE60ETS H6lT &S
SHNGQSTETS M.

gafiFgemiwsan (Phototaxis):-

pfl&ECanu s Qubssdlmer HemaILGSHS QsTerEnHen efls
sTiussn sariu@bn. gm aomddar Qusswrarg Qeflamu Crrsél
EemL QuDDTE 2451 G Los e smhiLSELD sTETmAD safuflener aft" B afloudls
Qesome 245 s eaflF sTifiuési ssTnid SimYssILEEIDS.

welgiss HPEs 2 NéEesmal Gup EGLLTET IO
sl gioudsirper. af @ Fésefldr Gere ulfser o GULWITS 2 (GLTD
s @_rusemer eflmioLSsirme. @lemeu e eeflE SIS SBRISEHET
2HSL0-

o mevrenL wiliCusiraaflsr (pill wood louse) aumpéms sHeludie
@ren® Beasst o srearer. Comeauwmer ey 2 s ilsr @UGUTST
peflooweil’ @ aledl urenpuflsir geliuEd Cursrm gaflyst L hisafld
weonhs Qerar® (sHivmp eaflermilussn) Gewnnn Heasulln
@ &Astme. 2_swrey Casman L@ GuTg) iCUsTasT GuafiGL subg) sTHin
seflemiu Crrad& Qandlsrmer. (Criosmm eeflFsmmhiugsin).

SHouysmamns smliusst (Tropotaxis):-

_— o eomeyL6ir eu(Hd HCTMLLLD

SerGarflureflsr Hmbusmamus srmiwssin (Tropotaxis)
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Cr CErsSe Qran® Jbrg JBMHEG CuhulL 2 sme giiysaflo
@wEsl St QupliulLmd aflumisrarg eubon i@ dpg
osaneLme Crréhtur gjhag alwfGur Qetdarpar. MarGerfw,
o arsmand Qarar@am ECrmiLsHnE Crivmps sritusssms
Cup@srardmg. NerCarfluramsrg FCrm_ L SSHCaHmamD 6L
YS&Canamraigaud seeullsir GG usshsEbh GCT CErSln swgjerey
greTLsoseT QupubLy sermars efl Qaiig Qemsr s CaCETad
(upstream) S gfstrmer.

Qareoeey srmiussn (Telotaxis):-

(1 2_soonie. mu'a b (GLBDLITEID SeTss) (b @M L LG Sulsh Fls
greTLasmer Hmabnssih Hmsurnss Guésn Asrameey smiiuéed
STRTOLEID. @ QUL IUFSLSHN RO UL lubsw Sy fler buh &evorevufleor
afflsHenmuiier 2_sirer Cumafiur Qs grsdlsv (Fovea centralis) 6TGET GQILD
LG EUN6 e gHna. SICLTHES! HID HLOG SIS, SMEV LOHDILD 2.1 W6
siyfisir CoumsSNGamUs Siipiaflemaid s afpflsir SibLiorsrg) eSifigElenullsn
o5 GEIIL gemuail s (location) Haawrs G@éury Flme
Bmssiu@Hng:. houb elfsHmruis Hoofnssiudag wt_Riflstraf
UL Oubsw efflsr Guudspld epenemured 2 amuuGAns: S6HTSH6IT, &EMEV
whmih o LeSléd yemwobgsTar Gubs HIUSHT epobd Gsl sTSEULTRDS.
@iisumy LsdGoy @ _rissafled G)5HE aUBHSTD T SIS QaiifsEmid i
BuisssHir Qem_it usmswmiens (Continuous perception of the movement)
MRS saILbGSng.

BLOLE emfuésh (o) WCamLr&adlsy (Menotaxis):-

sTIbLEeiTleh SeRTULEID L L emuG LD
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5 Heewmar Cammrddln SaTmars Senswminggis0a M o
Bemsoesr Hengsow CETSE auf BL-56 2B Guwdad pus sriiliuseih
(HCyée Gams meno = | remain) sterliuBud. (61.m) Slov w&Asaflsir efiufiba
paise (light compass reaction) @sfieé etwre a@SHSST L TG,
Coodlius smpeyi (Lasius niger) steranud stoiby siasst GOUIt-S5HHEGS
HpLissne tyfiuefs Henssown’ LusbSgisomme. @il Hepioyh
srmbLigsmenE Hlev LoenfiGETRIsST sy BYpetoL QU NS HienL S M6USS
Deirsont QeusfiGw a9y Curay, (st e NuslsN@mEg Thss Carmmsiin
s Lrmsulsh QesrparGargCs Cammrsds GUGLIgIh Camper.
@seme spbyse anfiuord yHu urenguis LFsTmer. Cuofsn muiuL L
sUESSMETS Sally SpSaaTL. ST NUSSEISEHLD 2 6TeTeur.

1 £i& smnfwsesid (Hydrotaxis):- Efleir gsin_eiéCanu QewsuGige.

2. Qanus smfwssin (Thermotaxis):- QauliugHer gmaim_aisCamu
QewsouBisen.
3 Qar® oemi ermfwssd  (Thigmotaxis):- @zr@

2_swomii gyrevarL_gisGanu Gawsoumhse.
4. BenGanm L & smitfiugain (Galvanotaxis):- L6 jeus STeton_ e FHus
QistwsoLipgen.
5. pemiLé smmiwssn (Rheotaxis):- $Cm L HhHGsiu Gewnuiigs.
P erpgs ermlwssns (Geomagnetaxis):- yblullsr flsranbat
UeusHNCsmLE Qe se.
Snaweniosy GitissmismeT el Gawium’ iphCehu suGsrsr 1965
(Schone) stsiruast Sipssetoroumgy susmesLT(H Qsiigsram.
l. Havswswey:-
86 sfleomidlsr sTgmyser @min Heesnw (position) Memalu@Ss
umSGIemTL el GBS s (reference) ' Gid LwesTLURSSILAROGL

L slCursrm UMW & ST SIOTL_ 60 & 630 6 afleuris &6t

s g Bssns
TS IS Garareudisismsy (st.5m).
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yeliwity eloes@ adime o Lelsr @ueurar Haomamw
BeaiuBSgiSe0-.

Biraump aflokigaafr Heosaufls sLOOUTE (directional control)
eefl LHYi QST 2_swTiEd.

epoif FUGSOILL L Slsnsienion]

&M @eflufib sl oIS

Bleuds@sh Cumeirm ApLiL) SeniLwimem Sengébesrer® SensIDSSIS60.
st Qeuaflufigd M L SSHeid SemelubSgIsen.

I1. SypTauL LS 0elurkissT HYID SemraeT GLITsTD o_6uoTia I | &6

eLpsutd Gmreneuor LOHMILD 2 60 GIussBISEmAT BenslILBISSIS60.

HI. Quirpsremt Slenewenioa, - Gl LM SISO C0G6T BleH & ST

Qameremiu@dsirmer. (sr.sm) s@pmedl aufl G erlgen, 5T 2_6UUTIT6Y PLPSVLD
@iib s whyib CaiBu Hamsimoa) yHLme.

HensenLon] HLSnSILITETS) 6 UEMSHILITS Wf&asLuC (DsTengl.

1

2.
3.
4.
5.

6.

By Bevew Hemaweniony (Positional orientation).
Qurgs auf) Senawenion) (Object orientation).
3|h6©E Semewsnioay (Strato orientation).

LossaT_6v lemaiwenLon (zonal orientation).

@B &AL (19w Henaiwemoay (Topographic orientation).

ysfufiusd Hewswsnioe (Geographic orientation).

1. @miy Hewng Hoeswsnwsy (Positional orientation).

Qg buTsuTenT aSleVEKGES6T oSsirGsuafidiss Gl aufls Senausmioey

epeuld HemalLBEHe Qemsrdsrmer . @g yaflufity wimid udilib (substrate)
Sy Hunmemns GiuLras (reference) Qaran® Bl Quniding. GQuiiw
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sfanigser srisi Qamig s Hammsw HaaiudsHstsreirdarmer. Sk
oo @sonis alemgasdr yalluiiiy eflmsaw sl s LDl Sms0w
gnipgierers. (s7.51) SmaluGHulis 2 drar o e 2 MIULSET WHDIL
GLOUGST6 2 66T o_somTe MILST gy Shubiflsir epsuih LPTSHET LUDSELD
Curg shsmer Hoalu@sHsé QenadHsrmer. Gal Hsdaflser,
gL L sy s (dragonfly), Gurermsmna: pgiGUUDRehS Seamisn (dorsal
light orientation) 2 Haflwme  uPEGSLEUTE  HEGmeT
Beraiu@sHsasmsrdeammsr. usdullamssafls HinisSlesr (halters) srargyin
Hmiy setrenlo MG 2 Mt ssT 2_sarer. fn) G&d) CuTeTm JjeminlymL W
iBsdaer aargan @D (oscillate) setrentowesrensy. @eisumm 2ergsur(bid GCurg
BnsdHeaflsr guelin@GHuisd o srer 2 sowri 2 qlLS6T LT DHHEHISEmeT
o ridlarpar. GQufliu  fraumpellen@sst  Bfld  srusmear
BlensotusHstamsrsT speflamin Smasmw smipgierarsr. Guflu saflsokigser
SmseT 2.1 60lsr HateunsE FHmens (longitudinal) Sl GHHaid
(horizontal) LreUissfhwm mmid mmisfiusiv somisur&asir Guimsarm oy 2 ufiflser
shsaT BaraunsE IFHoars QsrigssTHan meudgsGaTsTer
aflpLoylsiTment.

Poiyfioas SHomswusmwaletr LwsTser:-

1 Figidlery efleurugasit ECym L SSlammemnbd UméEis eflsrkyg, e Skt
CouaSamad @i 1b GQuuitg) ol mod sO&Sdrms;.

2. umih_SHisir Guosh @1 LGLWITES 2 piijser sfluns gjar 2 Sa@ng.

3. piem eflvkigsaflir WaGiupD SLiss HnsHard sudihmiiymd
Qeusfit BimHepid @HLILGI S5 sumss SeamutiumGb, GoCs Bmrgl
umf&GLeUTE YeIGUUDD Biflmenlsr oy iumis NeirLie g s
@5gILCLITRgID S8l Gl(rkEe) LMTHED Curg Guopumt Sstmsosgieir
@53IICLTRSID srdlflsmefl_th Gmig) Sulss ueTLIH S E).

(2) Qur@er anfls Hemswsnwe:-

SUGTENLD QYLSMEISMETd: (resources) sy S5 ojmmESID
MU HSITRIMSS (Stress sources) galisseaid Qummer sufl
fmsumue G0 Qurgs anf Hoswmvay Girer@® Heme & afled
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peL QUIISIDG). SEELILITEEIT 16gL6b (search) 2. gEmiGSed (approach).
aynusgh oy Tsaf CoBiE0 Qem RiGHnsL. BSGsL 6 Clginmes
Crrrarsraan  aaiturg gerdlyar® Hmuysossar (turns)
QarmTLsTeMD BBSGD. gesmb ape Y STIRIGH (source)
serOiflipSsiu L CaBimn A LIILS@sT FLSSLILEL. @8 2 srafl_&
@aLsb (local search) sreriu(is. g Questburgd Grymar Ayl Guissibismer
o L Giusasd QararLsrean GmsEn. 2 el epel
FCH@ID eueTEmLD B SITEISHT STy ssiL LTD JOSSSTSH IS
SITYGSE HOLGLIYID. LOTONSS SESLIL| Y SITTTEIS6HT seuar (B ftg SS UL LT
Sjsmeu SaAITSSLILIBID.

3. 9(6E Smswsloey (Strato orientation).

onm anfiLsddr Qetigsa JOsGsdr GussTe Qussd
EOLGLDYTH 95 0SS5 Smewminn) sariuiid. S 2_uiifle e &@ &
QSIS S S BILSSD Bsa (péduirarg. sGsreafls & 2 ullfleer SODHS
LI 6T @)mSHarmar. Joupnred Couswrs Gukis Gnrs). 1Biflear
@S srysismens sunaidg oL STTD SenLwolLwns Fhgieig:
spemnd. o &6 CQohGssTs Bhgmug Fn o WNBEHEHEGF Soutd. (67.5m)
A06GS Homsumwnses Opps TOS8S6TLE kg
Bsmae fsafsr Gshi@sgn QuuiFAurGDh. QuGaT HEHD
Wy &amrsstar efomg Hgmee tiflsdr @ra) Crriusaflsh Hifleir
CudHuriysE aumdarpar. usw Crrhisafly Eifleir o iUDSBISSE
QeI sirme. @ik @ussih eeafullsr Qs lallarmaid yefusiinflermgid
BLSSULES TS, el safler 2 ufiflus sipsmip G pédlul kg
uSsHarmg. usn Crymiseflshd @suayuiiflesir srflseflib @BHs)
sl5g50smamemaugILh @Te) Crymigetled Bifleir Comuniled o_eiem 2 sooTements
LSTUOSHE Qareragih @S Smawsnioadistr (paiu FeTmowTSLD.

Weim_sd Heoswsnloey (zonal orientation)

geoTul LsHé sramriu@n Camur@sEn sr@aeflsr gjeraiin
(06TITL_605; Flemeisniosne THLKDISGElsTmeoT. (67.5) CLrrenméseiv (Donax) stesrsmud
10t Sevfi 2 aureyIGLITHL S6T PG HeoL SHaTD e & 2 6rer
B tisafe ampAeiper. e @SS Gbs amfl Sms (erame dera
@i QuuiisHermer. gsTagl Wms e pe5Harurg (high tide)
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e i CrrsAuh Gmp opna @ESEaCLTg i orsar amilgaog
@Y 1b QUuAAsTHG G @HSSkiT CLITG LGS Seormetr e BinisSd
Qameiar eSl@bLLD 101 1pwiTear gl WewTsdled Bhg CeuafG subgi ClausfiGumih
2060 @3 BLer Qasrm o e HemL HES0 sfure G556 s G
Caetmg. ampins) Liems i R55HeT GLng) CoCamed Hrsi-sir aubg) Syite:
GGty UMPATMG]. LOGUTL_QVS HMFIEOLIEY SNBHLIL| ELPSTSTTIEISENET
geflitsaiLusru@Hng. srélflsnins snsmfsrm seauamer B SHGT GEILGID,
sT60) susmeT (@it LMikg) el Geugi @S6r sThSHE16 ST _ BT JLGLD.

S sé mws Hewswsmoey (Topographic orientation)

6R(15 GNGVIBISHTEUr | SiT6oT LD L @l &H6mg; Liswor(BID & st ilg6b sa(6UmS
@L_s&AL e femswenoaur@io. @Hlo Garanamais Semawemioey (distance
orientation), fless Hmaswenwsy (directional orientation), HAmiy
SIEOLILNTETTRISST eLpsuld HlenaLsmios LoMmid sMHMISOETeim.. aflagirkigsT CLiTeTD
56866 Ose 2 o muymarer. fo  NomiEsaT  STRGsT
CupGsrsrarafmsEh LLmTSSsT SMSmes CshlhsiemasS)mnaSsrmsr.
s SMTSMBSS SLESSID 1807 HHmwS Seorr®h 268 oyerey STTLD
vwemdsHemer. Coafssar sriisar CunpbsrarL. vwaTSHNEGEF
QemefiLiulL gy bmmeller Saremeusd Gommmr® STTSIHET ojeTMmas
s QHlsarmer. Cugb Hmssrily wHmb Amliy oEOLILTETERIS6T
Gursirpeupsnms GiesmsiorBid SrussiT suflsmis svor (B g.&SstTmenr.

yaluShush Hswaswenioay

Hevor_ gmyh Liussrih Gl efloigseEms ey uafluiueb dameawsmion]
Comarl. suems GUTSEH 6TeaTnl JEPSHILEDL @S GUSSRIGHT LHMSTR
LML 6T GISMLiTLIEHL_LIemeLL LNSmevsair, euslaImebaaT, Lisraar, Lddufermisr,
SLeorsoLseT hpid Shfitfetisst Cursrmabis Glammad Sensemiosy
sraTULBRSsTNG). AsuGLrQsrsr HiflGafiur (Schistocerca gregaria) .omgid
GeomassivLn smuwdmGunfliur (Lousta migratoria) Gureiry Qo H&Haflssr
Qu@piisnLLrsS (swarm) Sranr@ SroCpriL g er Gkl
QrOEES M6 ey LTidlsmmsr.



@einmsd Hmsusmuaismas saily Cogin @@ (p&Ewiomer
Hemswepwaissr o srerer. 1. srHGTTsSloul @ arise (Echolocation) 2.
Coefdaefisr Gromfl.

1L srf@meSleutl G srrhieev,

2. Gpafésaflsr Guomfl.
aHQrmsdlanfl G arigs (Echolocation):-

a}ﬁmmﬂs&r L5GhLITsd)

sorsr Gy sroumsvetrsruesfl (Lazzro Spallanzani) sesuisur susLIeUTEL 660
BLS& UAGETSemeTuen, susiisuTeIseIfleiT & 6w SemaT L6OMSS LNEITET (HLD Sl
2061 SELSmeTS SaiitSgiail @ ST UDEEHMSS SEUOTLITIT. 6TUTG6U jeuit
susisumsbEaflsiT QBTH2- 6T 2 MILILIGET, EUTEEDET o e 2 MIILSET LOMMILD
SenauLEmTT 2 MIILSST oy Susihen JshHl uflGeTmer Qaligm. sTesflgmid
SIEUNTTEL @)L Lo 60 QUELIQITEOSET STELIEITI) LT &EsTTmeT sT6ITLIENSE 6001 (L ilig &6
Qusvalisosnev. senL sl Ls SyflefiusreTisefler L a5 2 sliiHGL
i @& sedismmigev (hearing) s (Pé&Ei LIkIG U SSTME] STETLIMS
S set. QupbLITeUTsTT susLaITRET @i 2 Ul STRTUSITE) SODHS
gaflufls) uTFmasSnsT JuDBNG PSSO starGeu stHQrmsSlauLfl
@Lenfisé (Echolocation) s SApiis Semevio aMibS bLSmS epeuld
&imb Liwswnd Qe yd auflufler 2 srer seL_seners el SE! afl” (P umSHeTmeDT.
sTHQTeSlouLf) @h_smiige0lsh eIV 21T o@iQeausur (high frequency)
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60 SmasmeT g tiRwrsiamer (ultrasound) GeuafuiHr&lstrmenr.
@eGeursSuslem stHGTsSlenw 2 cwTTES! NSSHUD ST RILAITEISHEHSHE
S @oHeren. susuairsdsst QuuaflfiEis WawmsSuflsir Gempihs SemeviBemomsTg
(Short wavelength) Sl GurL seflé U G& Seouors EGTTeOdSlsrmer.
UEIEUTEIEST @IS sTHGTTeSlemul LETURISES Setraifiufies o 6irer HenL_Semer
@ran® afisald ofits Qerardpg. sHQTTS Hmby ks Gay
THSEISQamsinemid Crrsmsi, srGmmsilufisr S Qeustrsnllsd sTHLGS T
DIHDSmBYD  uiuTRssT 2 auidsdrper.  Qeusdvuriy dlGurefll
(Vespertilionid ) sttrsgad susiaumsose LiGuimeSlamené: @midhu eeSisss iseflb
SiiSsrmer. @eiQaum Gl ol afamesafio paL Qunib. @ger
gefltiu’ L ufler gyemeib 40 KHZ s 80 KHZ eusmmur@io. (1Hz= @
sflsmmg uflsb mem_Qumite g5 SigHdl) e EnsGanu gjmea QeauafluiiGio
spsohfietr iemayd CoummBSsTng). TSNS UNSGSLELTS) HESISSIe I
(sound pulse) Quifugraah selliu_mL (Sound band) gseowrsaD
@51 Can’smLwm_& Qesgrd Curs @SgHe 1 Husrsain flespGaissr
(Frequency) gifistnrsaib @eiiUC st GnIEILSTSLD B)HSHELD. QIsLETESET
88 Ysmsms GRGRGD Curtsr Jwag alladstangin CurGsr
fQwredlufies sTHu®D SHTGsusr wrppsSlmer (Lristi aflsmereay)
uwisruOS ST mer. sususureseflsir 15Gwmsiuflear gerey 20 — 100 KHZ. 0.1
D5 geraerer sflmws st sflurss safllss afwdHs QFomib
UMY SEMEIT EUCLNITEIS ETHS S 2_6Terr GI. LEGILITeSILITeIT S eusiaumsba6fledr sumi,
WG YFlwapnrn gouGssiu@ng. Ewrslsaflsar srHGrrellsmul
IS8 2 swrmid Hmensor sususuresvssaflsir Qeafinstm_sub Quhyeang.

Caafsaaflsr Guwmfl (Languages of honey bees):-

QutL pLerih
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feah aumisdumLis Hosumbal UTLSD STaETUU@LD
G 55&55 2 uiifl Cgel (Guyflemd spnTlsiv — Genus Apis) 2y Bth. Ggafsasir
&aafle o erer Coemer 2 swor() sumplsirpen. L Soer Cgetr &nt igsOl(5ES)
gMsdn Gmésemnd. aaflgis Coafbssr S6iT &8 CHelsaEnsG 2 ey
247D BBESSD @ gt grTd wHmb Hos gy SwaHEM UM
Qerliissmer sTeeumn GisvsSiuors opfiefiddlsrmen sTetTLIg LilGhaLD g &rarfhuLomeaT
aflegwnom@id. @ssmer ubdl gymisd Gaig (perCemmmy. SyfleSiusomemt simisd
@ourresr SLiflsfvé (Karl von Frisch) stsruieumeun. geimsgient w Lsnflsesdlsr
QuBbLEG S G upriiy oymmisdhilss sifiésmi. Cael S a6 2_emTe| SYSMD
@@ius upfiu GeiHow By CoafésErsE sTeuuTml SL 58I 6T mear
SIS & SipS st LNGaTSeme eLpeuth 2 M) Gninueoma. sy, HevoranTSSI0
sidaen Beors Casr ol 6@ JmEln wausSmiame Hifls Crrd aieny
Coafsaer sigiah aiGudime. Nsramt s5CH@D R0 Casuf HsvoTemor H60 S5
san@eI L, £5855HCn0w Cugid L Cgoféss SleuoTeRTSMS il
aumdlsirar. (pse Caafiurarg T6sT @ enmulle wpp CoafssEnsGF
Qeiiflmiud SLSHNmILG BT epetd 2 YIHTSETHS. Coumsir Soliflevg
BL S UNGaTSmaTIe @ semswmmpll QUL ipullsd Cger & lg EEDT EOEUSG
Coafsamers sansrafissm. CoafsaEnse Hnd GSMHsemeTh G L .
6 S5 BT oL X6 YR BB 2516 LSS SetTBiily ST
nim CaafésEnsE @FAaou o ailss Al L enoTél sul L HLerD
g Epluge 5L_and (Round dance) ey GgflafléSsmpg). Caefiumeng
a6t an. L tg 60T (1p6iT susDLDpLh GLCL(pLd omFhomgdl I LLT&E Silpoding).
Hifles) Crmd sLESSID, whm Cpatésd G5 Caeafsmwn e Qigm._rrélsaTmenT.
e o mremas Copiunbs GasTyl YLD & LHES Sy Curg)
@55 Camféssem an’ L ELaTdms ) Odlsmmer. Cugid (&6 CaefumaTs)
greir Caei Co oGS el auTEsmsTemLLILLD ST 67T Qemen(D) sus SIS
wpm CoafssEnd @6s amamer o srer wEemTs CHESme. 2 swre
SBTTSH6T CF(mwsH@D FLaTSSEEr S jeTey (Duration) wpgio
Caussdhen Gty Qpriy 2 ar@. ClFpmuumear 2. 6y STEIT DT
51 Sdleor smen yerayh Coaus i JHSLNES STEUTUILEGID. B)SETs SITEmLo
wim CaafsasT e gjamaild STl ( 2 e 25MTEMS CE1éHS 9|56
sTesaTsmsfléemaulie Lmédeimme. QLhLh sTstorsofiSemasullevmear Coerlsamem 2_6wTe
Sy @mTTéL Camenr s Sises 2L 60 [ 6O lstT Gouestd Lip ULlIgniT8:8 G6ODHS)
ssoLduflsh BetrmefiQsirpg. S@6T cpeotd @i GO L 2 e QLTI
Zitg I Lms o mrisSulsr Sl YSTTSO55 Cowd Confsaer
um&Slear meor. 347



2 smrey &M GGG GLsms @ fusflr Sasmiu mabgi ooy,
BLsiD ewpeuid Kim CoafssEme s 2 s 551560

2 o) QST GHET &n L1560 BUHHES) 250 Sjip SHGLD DIITE) BYMHHSTE
o’ L BLeaTSSHnE udeors aurssnae] KL erio (Tail wagging dance) stsragin
uSIu BLeTSms gy OEeTmer. Blsinins L eSSl Caafeas QaTEhagmiD
suem CHITHL 6lpll UMKE Wsrert S aulHnuEGSmw @Fsr® LSS
IjEslsrmer. InG Jsorai L iole 58 (b smd Gem._ridu @ 5HH6s
sub gl s CHITS Qlell UDEGI suTms @FeT(H LSS IemessSLem
THMILESSSd DDTal L Loip &6 LMES) LONILpLLD ST Qem._Eidiu @ S8nta
UGS mer. GBS ums BLETD LW oL QunSng. HL6rsSlem
CoussLomeurs) 2 6wTey QLSHTILD &l lped @[HHEI sTeususTR] STTSHE0 2 6T6TG)
sTeTLenS QHMLiLBSSIHNS!. ST JHsLb TarmTe Q@ GO L ojeTa;
CrrsSnE s Contésst g6 KT samafsms @ mndns. (1.5
1000 9jp SMTSH60 2 w16 QYSMILD 2 6iTems) sr6iTOITEL Cereafesaser 30 sflsormip 6l
15 QULAISDET (pip&ATmear. guemmsd 2000 s SMTSSD 2 ey SMD
@@5Sn0ssmme 30 aflammy sefle 1 oL iser G (i SHsrmer. Bl
BLaTSmes sramin whp Coafss o amay oMb EHESED SMTHMS
L Qllsrfs Hosmuyn oMk s; QamstHsrmer. @&s ¢ Nwsnsr
SIEOLIITEMOTES GETETaT(H 2_6mT6 B)TH& (G ;ﬂsmaammgj Qg,rﬂaﬂ&suu@eﬂmgl-
Cgent 2_srey G N CUTE: ¢y st Hemsveniu weTlsu ;ﬂg;g;ﬂs, QemeTHleTTmE
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I sLighEd ol apg pLanor@d Curg (erart ez, Mg é @b
2 sETeELD LG &1 L1y 60\T5 51 sTsiren Gesenond GNESCHT 265 Gamaripid
Aenswd 2_awre] HSMTSINGD S FLardSstr CrisHmasEtn BlemLGuws
BméG0Lry uisss Qardrdpgl. Quegburarsar CErRsefld &t ipsr
yeifne (vertical face) e @& BenL OumIApg. @il oL lp6ir QiS55
PpeUNDELD pLarSHr CHiHmesSh @amL G 2 6Tar GameummoTerg) 2. smrey
SASMHMSS SOl SEDFSIETTS]. 2076 QBTLD tsNiuegd@ Crid
Gasirt_tg6b @)1meb Capafiflsr auemEn) LT QI L LD Sn.L 16T (PSHLEL Crréd
pevL QU 2_ewTey gt (e flusfisr sritgfleausies GimHSms0 GLeTRU LD
B Llg 657 (PSHIND(ES SPCHTSE et GLYID. DY FIT6H 2 6076 JYSTLD caifuesfleor
susg) UpdSs 30° Catamsdn Emhame LT QUL Sl CErddmeaid
&L 19637 Qi B Com_igsit sunvgl LSS 30° Camemrs Sl BYma@1.

Smaufiusad (sardlsv ~Kinesis):-

@Lgari Hmswennailsr aaflmuurar aipauGL JYmeiiiussi
gariu@ih. @aumss Hosumowmosy ullhArflerme AR
SHMISQaTTRSTET AKHaS0s. CaTRSHIUGLD Sem el QanleusCamu
sflevudler stieflener pon QupiSing. sl Gremh UM SILITELI
Wi’ Histergi.

SmaiusssH6r amasiun®
smiupm G @uéaEn (orthokinesis):-

@& slemgsafar GLuGuwisd CrssHNGD GimevorL edlesr
Q@i Crrpwres Qam s srariu@dstar. (E.51) SinGordL
oriaurellssr Ehsid Gussn pasQsfaipesnu (light intensity)
wImUEAHTDE. Ghs oriarsss s wHmIb @erhssT Cumebrm
Bifoassiisr gypifld sib smoiLGH darupb GESGLuy U S5 S
STEILELD. RaflEGemtia) JHefsEHEULTE 5l SammiuGSmil DS S
Crrsfmasgs0smmmh Gosrs gt meDT. Ggeey sparflufled @)prba
Gousiions: aflevd) s (Pid Lism(hg) QemeTélsirmer.
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sppiFemy gemslfiuésn (klinokinesis):-

Pwss 55

.

P
,’ \'w -l
’ - --"
7 F §
‘% :
A3

spm&sTiy gmeatussib

Geuefiiums grem_ssemmed Hmousn Gussh uTSssIuELCUTS
2. Boum@Lh wyeilmerGu sHnETIY SEnsaiudosi s i, or.om. QLTSNS
FrLOTET @) rhigserfleb gL QL sin” Gymefouih surésignd (Dendrococlum lacteum)
STSTEDAD i oo Le 1g Grevom BhrhiscmenC afl s SeTeILOLEILLIS) GBS
goflufls Gaiheny wasGneUTE iCurgag wl GG by dHsrmer.
ef&FQshiey gHsfsen Cung BLenL L ypefler Slpioyd sTeotsnllsmaitd
sfsfeding. @samd alorig saréss 2 58 Qeuall&sin GaonHs
LGSemus sesor_fiu g Sims.

UG CLrnGamsusirasst Quigisuns 55055 mE (cork screw)
(ylsm.muﬁjsi) gﬁrfg:eﬂs&rmm. 2555 Swall b (location) S &Guneuns
@95&&(2&&1;@ 58 QBE8l slleug s yHsiie Il e SHb
Bt G efleuriig, ki Gmé@iiiy & Qeiiding B)g) SirsvCLafiusiraeflgnd
Guowyd ureut’ g seflguid sreruGEms.
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SSSwumun — 4

QUEHTSITL_ 5608
(Aggressive behaviour)

(psiT I 6w -

QIsHTET_S6mS 6TemLIG! G HDLITEILD QunhgIsTUS ST R LGSSHILUNS:
fspaugngl. o sef 2_uilifl& ¢ & Semr Cuimmer Ay & Aemeur s 6ifletr
Steybarer omarsgl QswHUTBISEBLD SLEGD. 6 Barsme&teihs
2 fsEmsHoLtu goag CuaGauy Parsmss GCoiks
o ufasign e G srHUELD L FDSmeTs Side UETSITL Sem Ll LILGTUGSID G-
@rssT® Jjeg! JSHES GopLL o uiflsaflemLCu o_swray, £, 2 mmafl_Lb
(o SsTsvemeu iy S) (L eoL LD Gr e, & (DEL_BID Ly HEemETEHET LOHMID
@eneus GLnsiTmeDiDETE GuT_ig THUEGLITZ! 1Sever &G &6 CaHTaITmIEHIT e

(PSUTELENET, GIT SSISH0,; maIUDDIS, BpSS60, B6TT(EHS60, GLOT G160
whyth sem_urs ssmmNGS0 wHmID aa'@ggsb Cumstry ST SSILD
susiTerrL Semauilsir LGam! eulp UIEIS 6T 2,G0. B8 BTSINGS @eoTid
omgu L Teth Dieudfiedr Lissfl 7ML RETMIGSTET. QIGTETL SO HT6T(S
D5>805Fn MIETED U1 Djsva. 1 gisTud (EFENISH0), 2. TewTES (evorsmL),
3. gudunssn (FrewTLsn), 4. sUNSSH QpAUMaNTSL.
susITEITL Semaiuenr gl aflevnig saflsr By LosgaTL_6uLd LoD ETeMBlsbsun & el
tnetoTL_suih gy Shueupfledr &L (! omieSlemereammsh QLTS B gmai (stress)
TOUQE suwnselsd Qsudu@uorm Sl Byeéy (programmed)
Qs Hiererg).

suetTeuL_Semudterr g SBHSTHILE LoHHIDd LUDSSMERT_COS6T, LS,
ST&iD, aed), @earitumési, FpSTLE FhHHTY S Lpfleneuser, Lortfiwed
snyssiasT, sHno Qewsur@ar ifmub eoTHnG CLTETHEme BNESSH0D

T SGIlstrmest.
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sustTeoTL SonGUIl6lT CLEmE ST : -
1. supumes g561d (Xenophobia) — gysirafluitesir Wgrsr ausiramn_gams: -

(1, eflsorusmen g LG JYbHiu efisrkinss GHNLTSS SetTaisn. W
St AsrioemeuiLig Hullsr pimpun allovtiens SETL G 6TIPLD UG S5
2 swriey uGTETL SE0&mLS STETHHDG. FUWSTIL Jjsnoly GlomemorL.
Imarggl 2 winflorigsaflgin @ig) 2 sTergl. b 1 Flerevemsut LiEEHulsh
Bieowpupd oybHiu eflekisma) QusibLmsumssT aflsurtidlsamssseT ali igiing Sdlsammer.
2. g|emremio eusiTetTL_Semg (proximate aggression) (o)) &L SSHsir
susireor_Semg (Crowding):-

allouriug e Siress @158 SLELTE) QETNISGsTern) e JymeTentouilsh
@mLugTe opunsiblent G Lie eI EHLD susiTaM_SensiLh sHUBEsTmeT.
sGlarafle ailwhigaErégs @LiubnréGan shu@audar allamerans
sthlifyseT oydlafsHermer. sTaTTaOTOTS Q@ Jysraflu afokE R
sfloubiEs ga L SFleh Bmipuyn CLis) giden L LSS Cogyd B Gipflash srHuGLD
stearugmed L eflrudlsr g ofigerer aflafigssr CurgioneaT jeme
saustres_Sem oo Qeuafiiu® Sgidsirmear.

3. 2 wmeilLib gisbeg oy HstismeliLgH susireTL Soms: -

Sysr sl ast SHTLGHSGT D 19N efekiGsamar H6T
S SlererenaiLGHEGST RS s LrQsaré smammes cpovld erFSAILDS
ST ST STTLONE: SHTEUIEUMLD. ZLSToT ANEVAIS BT S6iT 241" STAIMEVEHKS ST ElemipiLD
Gueir el semer sTHmS@aerfstrysr. smyswrh Guster nilsrkissr
Slpuswlliud Corymeareny CuHASTSTAGTHRT. G ambys gt LSS0
BimyEseiiiL uSu sgibenus Seim_gib OLTCNETSET epsolh SIS
AL GlAlilsmns 2 aniTS) Siien 1L SBed 2 s GLmtast sTiLbLG6T Ligh
STpKaLlene @ gieSGsiTmaT. @mhigese Sib SQEMUS ST GEmpEEE L
udw  Grhadmers &6UTL_ Gjib UGTATL 05 9@ dleamer
Qaallu@sgfarmear. Qurgurs Spetr ABIsESE Qg airsaD
Simunsagh QFed & igwema srarflggn AhESem 1L SH o siver PETHS
St LB Sitis SHemg s Seior_Gilb &t sgemerr Qenlieflsirmen.
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4. ugufon wrUIGssT g BaiCuGss akTaTL 505 -

Syt efleuig st st gyt afivmmel ULPDISSIETDaT SRS
Br&GAGTmaT. Sy amwsrmur uystsar (Hamadraya baboon)
GarQuEsasHbsTal Ques alluhigsmerd LLPDISS SO SHNES S
QaranPamsrpear. Crrgurss sameaifih FEULTLD LLWPDISSISH
sz Ser susdlsmiosmi Qeusllser (s afekIGSE,SE bsgk s7Gleureufleb
s uiGID Curg) BT &5 smutiser, CEmisOsThssT, srasefl sTabl
WleyssT STHUGSE, LUHSET 2 LGS0 LHYID wremTd CuITETHEm sTHUL
QMiLILEET Syt NsTssT Gembussmemuy, Ll 2. gl Cammi uhemears
S OHID, Kl GOTSSS S6T UDSHT JMaTSmSD STLOSWID Seor
susSlentosmiu Qe S st Eio. efombig st s Guaflium G [ELSSEDILIG
s GCLTE) eeTmnAuTsTE LITSED el e 515 aeflmn GoNEs
efleuriug sterm SiomellbSsirmenr. susSlenio GomES elvkiE SHTEHMS ol @
QeuafCfeNPms). Qurgiaurs alekigsaflsr ausdam_gms G AT T
TGS 2_F55mE yenL DT, THSSISHEST LTS, Lsdlseir LG58
STRSHIh, SmaLraTss Gl FEMSHE WSTaTEpD Werar L
suGTeTL_Semasmius G Qamerdlsimen. SHLEHMIIET, SLDLSSST, LTETS6T,
W siTassiT, WilomerasT WwHmId GuEHbLTeTsT LWesflSTsveum NemyGuolHiasir
Gumsmene GamIGUEHSSSTNSS susiTam_Smssiu CopGersialsrer.

5. et HyEmuaiD Seveug) susbld QUEITETL SEnSILD: -

susSIGHLELD CLITE) ANEEIGSET AISTEL SSILI CuomGameiTdlermear.
B SwL g DD B5I SaISSILL GTar BTG sTedleEnH@ st o|Slise
QeSS CUTS) BRI FetmsnL g Qg Belr. 2|B\G8), TOTHDLOEHL LD
efleurii@ &6 eusiTamL_Semgemiu Glop@smeTHlerme. % ROsTSSsT (1pigefied
2_GRTENEY 6DEUGS)] 2 6RT6US(E) (PSITETTTED 6(Th St & SHLIMLILLD OIS
LSS @i selsmiu 2. swTeney GETéHHE Qs eI LT s eorswoTmy SSHIEML
DD ESEID 2 _cTEne DEBL LI (PiglLITE STLOTHMSES6 SemTeRg60ILS Sl Sl HS)
SECITasSmS 6160 QauaNiLGSSIAGTDE. BMiHEGL s SMETS geasfenwoufsd
DL 55 mauss Opbgl, S, sLpLCUTLEH ATTSSTH 28 G
S,5CrTeaLmeT HILRS 6ueT@HD. ST sush) DyEILITRIGHT  S|euT Yl
SECTTegLNS; euemT & GQaidlsTmeT.
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6. 5eY& hGiG NG RBIGHNT ausirar_Sms (Social Status or
Dominance aggression):-

geirenarail. AINIGMULES B(GSGh ellukigamer Crrad eiig St
GareairL. efloni@ser sM_GL mams [(1.8m) Qeunlinigseaflsr (emming)
Q5 (m5(E) BEvL, Foen GTRIG ST CUTDRSETEHE 0015 5I60ST6T(EmS0, LHmid
&l (paumsusmeTs:6T] giflear ailouris 6 EnS&ElemL Gl Gsmanumm o etorenL i
seafirsEarmgl. GQgarme Crruph yomad NEsnrdarngl. oofla
allonigseaflar @rigHnsr o nid GQeinuiu L fsr CaramriunasT whmb
Geroysmars sT_(Hign Cursdrn memssamerd Qeldarmer. G
LUNIGOBES emIGS6T SiLiy 56 snsemaner SHTL_(Hdlarment. GLimbLTaID
RIGSmstr Gl eflsurtigssr n efleukigssmer afl gl s Samssmi
Qasflilu@sgifsTmear. Artissem L LsHo ebigSnarosmsrL. allakigansr
Wpesiles 2 gmrdlsirper. aflvkigsaflar sGHibmen 2 1y 2 wird smb sHGearGe
Carpsiy & srdfiseafldr g sréEsn pLbs summug SHehsSng:.

7. 2 owTe) I0G) 2 UL L CHEITSITL G608 : -

Flov eflevraiG SeaflsiT ausiTHLSomS 8@ 2Ty Eih @eni G Qm_i e
2 6iTeTenr. o 6Ty &aNUILTE YOG Sul LT EHESTH AIATATL SO
THURATDE. QLTI o selihaTs fls FamaL s HLSHdlarmer. 5
SYMSL LIS EHEE 2 emTaTss Svlptl auflé@Sera 10 &ugamSlsssT
2 GUITEHT (PLNAIBHTH DGO EHEGET FevoranL THuGHTnE. utflss
ugeTseT whmnd @S Fevev @IhiGss CursTnama o sralheTss
geursnL WHilsirmer. Lpensssefls o emray SI0RG] Bl60Y LITELETS [B)EIA0MLIE
S @\m&E ! Curg ids saTenL s sTiLGEstrmer.,

8. QupGmmT ausiTaTL Somg: -

Bz Graor® suemsiuLD 1. G saaflsr Glosh s Gib auspLSme 2
Lfir@s?[p@s?rrﬁ -(Bu:fi) STLGLD QUL S6me. Lisd Lmeneussir HMID eNeVrkIG ST
B0 GEHESST DY GLE606TS SD(L 6 QBHEHHLTE saIsSIGHsTaTaTRLD,
Sjeudenm Grkis: mMeSSMLD, SIMEUS EThE:ELD THUGL FaiTenL_emius SHGSMLD,
UTGle LNESE Qeduan abnfsr Cusd Caerer QUSTRITL &61 &60ILIS
STLOHETpar. gmarse slamdearisefan o drer Qusdt 6ol (G &6
SrureTgid UHSTS Bleniub cllobigsst g ol ELIGDT6UT L 5560 & 6DILI
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QeusfILG SeisiTmen. (61.651) Feav oMMIth ortisn 1T Gleure Hmic: (STTEUS ST
Cevaras Sevomig e Cev Sl HFieNBistrmenr.

9. o drgmeuiey Qg LTI aGTETL Sm5:-

LTRSS STATLS SHDMleg v, EgI 2 aTars Gleiwsbum i 6
NeveTaun@id. EpSsarL THSSSEHT 6Ly MTELSmSWrsrgl Loiied
i) sTeTLg) aSlenhugih. Geomystreiv (Lorenz) steirggud SyfleShusomemi @yyevor ()
o_C 1iifleysmeréCeihg QL solemen QuumiEsTT HaiDBld ‘A’ CUmeILITET &)
AL S6m SO GTaTL gl ‘B’ @usiumer BL&m 2 e wgl B’ Bevr & Setr
Gy A @arssmiLyn A @argdsr GLgsar B @erssruilL (pb
ol GeusTiSSLULL 6. STaus GLysafldr snmé g wrHniuC @
T SSILLLET. GLisEnesG CUTSITAT IjeTe) 2 mreyb H(mid
SefssulLar. staflggih aeTarLSme Bl s Lty &6 SUGITEUTL SO0 S GOILD
Biurer FLSMS @eTsHELlpHeT GuoLTsaid sueiif Ger. @\Be0l (kg
ONCUIBIG 6T 6UGITIEL S0 SHEmiL Qeusfliu@SS 2 srammins Coemar @mULSTS
CoomQystrerv aflendeleurmi.

STATL Sme eTeTugl e Crmusdm, Guay Appss (abnormal)
Blensowoshen. @)g) Hismeor ) afleurkig seflgb STeTLILHID ST ST HLSHenSbiL
DLEID. AUSHTETTL SEmBILELIL egeTRT 2y GTTEAILLOTET afleBGSeTSITST FIDfS
FipSHuflareny 2 s GasnGS Cora) Qaiuwliuhelsrpe.

aTRTL GG SHAsFwmrSGur (6.5 LTHOUELES Hri
o fowwraremy Crréd 2 mips6n) CouairHGuasirCmm (6.6, @uprudenr
BLEmssGsTamL Gubomsiar g shms Gorub Q&I (61h & 60)
o L afHurslar (SITSSISH, Spdsn GUTETDSI) werfSwrsGatm
(werim@st Camuursaih GanfiCy SNSS (PSS 6T B 5560) flapeom.

BrbyseT wHmLh anriCLoreTasr epsL
ST Sm 558 . QULESSUUGRS0: -
sSlnlfl& LoedoTLsvLh: -
@8 epmeruilsy 2 sirer 2 TS SaTEAF suerfleme (emotional

equibibrium) THUGSSID JMLOLTELD. G srawiiu@in hs T
(Amygdala) seirgyih @LOLTETS QHUSMS 2ERTGD MOLLTESS
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Qewshu@Hag. @& gL tu@OCuTg UwD wHY Sama Curdry
o_swr ey 6T TLGeuSTE afleukig s s flsma olmLbg emamsnL ufi Gour
gl osieiiSmg oG efevds QasveGar swmymrSsrmeor.

sapliCurssmash :-

@)l 2_ersSlamr&Slenin QeusfILHGSSID OLOILIGISET 2_6TaTeur. (@)3) Gl
RUBGSUTE), LTed HegrediLo (sexuality), CmfEid wesrliumsiTento, STELD WDy L
Cumsity 2 swridfamard s QUUOSSHHDG. mapliGurgamosdsr
SlstrupSH I LS SBISATIID CUSITIEL SmS, ST S50, FaTanL_ullBlSe wHmid
Sipiing H6b CLITsaTHEUDANDEHTEIT SHLOWNEISET 2_siTemsur. GLogyrd mgmﬁ@m@mmsrﬂs&r
ubSRIGITETg WHPFHA LHPD SHEEHPD Cursiry o mrT&Asmearu,
BOUUG ST g) Geumi'a) LoHmed L pFAILDmESTenL GUITETN 2_6T0TTT 6LS6MATLLD
SLOUUG SISt mer.

QT GLOW ST &6 : -

YaCspnilsafls Guesr o Wiflsamer ol oyem 2 ulifisst s
sustTeuTL 60 B GeuefiuBSgidsrmer. Bsn@ smrewmd QL asvGLrerte Grmsir
sTeiTaLl QUITGUTEmGL. QamiCuEpss yips sufidsiulL (castration)
sflerhigaserlsir susiram._Semgullsh @KL $555 gjersy Fifle SramLGEHDSI.
6187, @TICLGSS HM UNSSILL L SHTensT E)6w0TeHEHLOTEIT 6T(TSIEUTE
(Oxen) wrmiSlermg). i fersh pomiClnsr B&aiLELELTSID susiTamLSma
SODSEMG). 6o Gmregsir, stavl Grimsgsir Lommit sl 1g eneureFi ammiGlomeT e
GumsITmeneu eusiTeITL SemBuflsir Siemoneu 2 Wit SE) sl 1T GIHTS S SLMT
Qeidlstrme. srliflesQrinflssr whmid Hrdst Qe Uiflsr CurrsiTpeney HT&HS
Sioevg) sLIGLM. 8IS 2 1 hGswsSius Hepasaars swmt Qeabfletmment.
S feured S tp Capmait=miH eLpeuid Hlesmemmonss &y, sommsb [Hlensowimenr omyeSlsnssr
PepssiubSng:.

slleoriu@ oy uiHhieer:-

suiTam_Semgufleh Lllsand UTaiTeTas STeTiLGas) Car s TGS

G, CaloLur@aushe afvbiessr fAply  gushiemer

Gugbgj]@és&]s&rmm. UmBLST & SULHSMETLLD, @S by LG BG1SH6T

S TEDLOLNTET SIEUGSHSIT MDD [ SHRISHMETILLD, Sifig &eir 2 _arsflSaiECamerer

Guars sefismenyd QuEbymer wHmID Agiumer  Glariiser
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o 6Tl pSSISOSTETONS Gn gl HeBIsHmEMLILD, Caafdaer GeraliesT Lohmid Casir
GursTneney pE&SASTOSGSmarwn GuDHBHSHeirmer. Lo 657 & if 6T
HeneréQambyser (antler) whHmib sremen_seflsr QambLigst GuTsTmameuLLd
SyLBHISeTTE] LsTUEElsTmeT.

SFHumud — 5
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IHHwmud — 5

sflkiGaafisr pLGmsuils
S@urGursrseafler ukE

NGB SRIGERSHET SSHeusd LfLTMSEESTSTET U (LenpeameTs
&I e sTmenT. GLi(pLLTsuTeaT RSlURIGE6T SLb 2L a5 ST 2_6Tam syLiflser
2 Mudd Qe CaiflQuUTGL ST el ShISEHGHGSH SoHai GiBmLiy
FHudSHE Qardrdsarper. Qamysi (1944) (Hediger) gpsirpgedle
Qamiuniseoie ansameruilst wwoHussmsma uDHs @i Hsremmi.
QDI D:—~

(1 efleuraileir 2.1_60l6b siréeflsinm CoudlLIGLIT(maTTeT &) G BT HMES
Cains Uip i seflsr tLsmsuliuedld Sréasms sHubSSeTTD b
CouBlGLiTmeT S@UFGLTsT (Pheromone) starliu@id. (p&Gs@IbLppmasafis
ryur® s s Fimlil 2 miiusemTsd @ene 2_aurssiul () o LG En S
e wadsgubiselis @ma Hpiys sarmw aumifs STINSmTD
2 HuHEHGs I R prélumpsafis o drer il Qesssmrsy (Nasal
epithelium) e mmiLEHNG. s6T Qarsmas Caihs alomi@eEhdE
(Conspecifics) CanQurmlser epevid sseud UNLTHDD GLESTO
GG BLSST ‘SGlLTGLomaTa6T’ armemypssiu@D. n G smss
Caihs elohgsmé@ar CauHliGurmlsst  apoh  HSME
uflomfiéGamerariu L ouiGureasT ‘sCrmursirast (Kairomones)
sTeoriIL(Hud. CouglIQUITHLSelr eLpeuld &eued SiEiuat L Hih LT L ESTE
UG H6T  GanGunsirar (Allomones) siamiL@ib.

QYLD Qe CorHIGLTEL 6T SjemeTTHEILD 1 ELTQMT GLoTeTa6T
(Ectohormones) eteirgy aysmipéaiu e, 19591 Sy, 60m D@0 s Glena
So@UTGLOTITS6IT sTeiTy Sismipseiiu’. Geimdsrmer. aomiCuomsitasr 2 L sl
2 LumSAs 2-eter mremMsioon sTisdr cpeid sySsOLLE 2 s
2 L Gswelued  Qewsur@samer SURGILEASSHNG. eI
SoLILTGumsirssT Qausfl Q@& smifssmms (ectodermal glands) 2_L_edleir
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Qusfiiumsdsd srssiul® 68 Garsmes Caibs Wp aflurigasaflsr
LSt STéE5mS 5HUASSIEE.

ue WEGsDRsMo »QurCmsrsed swamu wHmID LTedlus
AMpEMEEE s LuETLURSSILGSSTHET. supsmull L Ffseflsr s
Syewifle SGQuIGnrsraar QUEBLURIEG aidlsS s mer. werfl &1t & aifl 6T
ampsemauiigid CQUITCLITsTS 6T (&L LEIE 61 5 6T MEUT. QUTSFEDETT CLPSILD
afeigaer e uflorhmd Galsh sar@iilpssiuL NG ssuwmer
anfuflsh SriGuiifser sEUUESSLLL 6. S@UITGLTsiTE6TT eLpeutd Ly Fdls6T
SLEUUESHILLL T ShE G&ln BESLOUT B Saflsr Lweirum Gl
EPNEHEILLQF GHNIFGHH LTSSTSESIURSDS. THSSSSTLLTS,
Qeunms @arssauisdl Qurplsmery (artificial sex attractants)
uweru@ssusTed IS  @EES  SrOUTET u, &G ey
SENUITEITSHENETULILE U ES6UITLD.

LeoAlesi esfisiT LITeOETTT 5L Semuiuiesls 2.1 60 ST EsmsT (LpSSULLOMETT LIS
uhEHns). walgiaalls CumriLamTt ~ UTREMT rLgms (olfactosexual
behaviour) @i 1L sTeveSlsn (1905) @IS (e, 2y EHL- 6T UG SL
Queimmefler wrsefLmin shRwmarg) 9p GLet s EhL s UG masufls
OIS (LN LT: S & ety (Qifig & & UL 6T o Si.- surriefl &
L BEmRSSIYESmas Gafhe LU gmigLm’ (Dr. George Dodd) séruest X
~ @y eri’ Grmrsiuissared (X — androstenol) sreirgyd wimenfi SoQUITCLITEITSH6ET S
st QU de. smil Gail LEsGme (Mother child bond) sHLGSgREgID
S QUITCLITEIT ST (péHILIILITKE auiSElsiTmeT. SlaéesT ST 6T BUBSHSLCLTS!
SHUTSOUD HEDUEUTSRID B)(hE 6T meT. gQarafis GuHmssst NGS5
QOTG  EEATSEH aTSmer oD STl S|OL T ETLD
ST SOSITLiE STAT. QyDTeIS) EUTTD (PHed HTUNST LOTT L Crnéds
B HEhydsrneor. Ggieud Sruller aimem il o GuTIT 61 SHIT6)
B QupAing). GaLHmS ansmaTiICUTGL 6T gmiomisefir @upams
ATFeeaTanL Sladser 2 amyalmos) SEOUBTE S Cab uHSID THUBGSE
Cursions LTHSESILEGSDEI. sTaTGa Geme grGsafle Gewnms GUIT S 6D 6uTLI
Qurl smearl uwsTuGHe GousmrLmd  6T6T @erd ML Sei
Sfleumis s Hsreremt.

S Gy GuomeuenTs; 18 HTHsTH s TG ( Bonnet) sTeranib KT €5
Ul L&l et Cusmsulsi g (penerullsy
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sissmrs@alumaud bHADTE Wearufld STmNDLS S L L Hsmenyih
aaugsmi. Hiflg CrrsHe simub st Cumamus &L b8 GeaTn sisamrs
Gl g sTssmrmi sihisgid Qaran® Smodl ansms syt
SHETLAT. TmbLSeT QEmendagnn AMgid WiFsmos GO L QCr sLsHkb
Qesitm Spbumss s &t e urtlar.. amibussT Gasigih
sLSHe sib el Coisgmi. @6 e Caisbain L G sms
LGS sTmbLGeT SPEiICaCW Mty Sriser 2_smmi CambLsmeTs shild
WESHSID Senrulled S tpuh ST auflenwd CoL s Ggmrudler. HL G
Eirei®) LEshsaD Ll TS TYIDLSET st B QETLThibler. HLGSHm
@ser® LnSSlss @ migis Flev sngiflwiomer srmioyssiT (Xg,u'.lésasﬂua'_l.,y @&t
Cuoeh @tp THILIUMSSED B\ ou(HLh eTRNDLGBEMETE FHEGGI Q6T ReTY
DIFDLILITENLD S>680mL_6uT. LN\6aT6rTT SiD Lot S6m LBstor(Hid Qasm_iifs Seur. @leomhs:
STOROLEST G0 e fuilel sTCHT gt CoudliGLimmements lsiT LDl GlasvdsaTmenT sTITR)
urGleor_. 2_ewi .

shear Qameitl >GLNT (Jean Henri Fabre) stsiegrn oy lweorsmi b Séhu
hGmTe ufiCarsmearuilsn fo Que yEHiyFdamar (Moths) Qb G igs
QLG gorers) RrSEHe meussi. 15 wefl CrrhisEnsHEsT 60 oy 6w
SEHiysAest Quemysds oEs s oL shfl uphbser. Semers
QsmLifgl. gyer WEAsmes saitsgl ag? saré sy Cogid U
ufiGergmearsmer SHGuui KL Sfarmt. Quisswrs epLiul L g
2arRBUTIGLpuflsy Quets yEHsmer gt LfiCsTsmer QsiisGUTS)
SFTLLESNeB6lT sTgieLd SmemTiL aflsbensv. oy eurmed Qeefufléd @i UNT&S
Busors, oy emred aTFEDETENIL WL BILD 2_6T0TT &% te Wl SLDLTEmEUL LI lg S(E6T
Queiny&Ameman soadsCLTS) oy e é s saumtin L. @Bl she Gust
SPpHOLERTND aurssmenrs QuIET Sidag! SH@UTGLOTsiTa6T @ELLSTSS
sanGilyssmi. Cugnd oEH Wedsetiar o amriOsTHLSEMD
ST GloTaTEmen 2 auTé: S lpt SiEmliuEET GEHuSTSMD Weliad ddu
SQUTGLnsiTemaTd gl aysior L&dsmer 2 amTmh Hpsir Quiyflp & SHlsormesT
sTer QLD SRS, SHQUCHTCiomsirasT soL&T6H IJ6060g) LOGOEOHLOSHITITEOT
SFTOYSTT 2 MUGS Qi@ Setrmenr. steaflamin oemeu Betorl_ &meuld susHIT
LIUSTTS6> B ipIEmELITE: [B)(T5SS6iTmenT. mmiai() L BMSSIESMSS CATES
E.O. aflévgsir (E.O. Wilson) Qoo y amibussT 2 Hugd Qsind b
WhleveBl Rt S>@UTGLITSHT @ Al TGS L i 2 SGMG eLpsTHl (LPEHD
SiSleur(s Cumgoreor sy sveirm) ssevor & (Detrermmit.
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g T, wirGonGuom. GLm srsirsnh (Robert T. Yamomoto) gyfiaShusormenri
surer yaFdulsr @urGrenan IASOEGSgleTami. Sigi 2,201 LGS,
3- g(}i&rrﬂu@mnhmueﬁlms&r sn&&CammyCymisnus yCrmisouGurCar’ (2,2 —
Dimethyl, 3 — isopropylidene, cyclopropyl propionate) ererm
samLfwiu’Lg. Cuah urbfiga Gurfl (Bombyx mori) 6168 gD
u’ @i, FETe @\mihg) umbGuGamsh (Bombay kol), prGLmg S FFuTs0
(gypsy moth) @i sfilisduy (Gyplure) sevgml orsrsefisy (musk deer)
@51 wsvGaimsir (Muskone) Lofmitd LmiGLiLymenaeieo Gl Es) Qe Gumsir
(civetone) gudlw @erssanisdll Gl bL ser NN$CsHSsIL HisTerer.
LisSlaseiT 2. MU Qeniiud SCUTCLTEISE ‘L s’ (Tigeramine) sTSIT)
Cpmbsmis (Brahmchay 1981) steiagud Sipfiefiweomsm Quuwfl @sirsrmi. LeLCeumy
@ersmssCains Lsdlsaflar @uUrGLomsTssmer QTming Gurgl jsme
smarsHain SHilamardssHamust (phenylethylamine) 6T 607 6WLB
CoudiQumr 6T sremTILRS WS STETUS s Ssiu’ L gl @eunmns seily
Sl sramTLELD p SiemisiTeaT (amines) UGG el Caum(RS TS
AnEmLsir QeusNCmid SG@UyGlomsiraefled 2_srem SjeoLo6afl6iT QUTEEMEUTEMILIS
Qasmrer®) m LisSlesarflsir 1" & sTebsmantiLiGSiled @b baI SLo U@ SsowiLs ysSlsseir
Uifigslflsarmer.

SQUFCLonsir&afsir aflensreaysHsi: -

SQurGursirsdr @ren® suflssfle sk seflsr B8 STéHssmS
THUG GG, 1. SHAUITCLITET 6T SeuDmm THESLD sy flufleir (recipient)
D&E BIIbL LT SMSS SiTsiTy HLHMSUIILESH 2 L 6liy. LOTHDEIS AT
TILESERTar. Bai ‘Caafui@Gunt allweray’ (releaser effect) eretrmy
Qi sSILGEDS).

(i) @@ hufisr Heo 2 1_H@zweShued feipaiser SoQILITGLOT 65T SHETT60
wimiu’ L med gbrpphisst Serert 556 giemLorfsGn CuTgl R0
GO L BLSMSL LTTEIE a6 Qausfiliu@ss wkideaars Swrt
LOSSDNS. §al Moo eflenersy (Primer effect) stmiu@LD.

ST, G e (X) B Gurturmar GasfliLBSSHINS sl
DEUSEISQSTTCRITD. G DTS aSwissre (V) gnslubGAng. aflenig
Y 6r wgHu Hridy weTL&H0 g SGurCursr Qeuaul @ 9|56
BL S gufliiedley 2 L 6Ty LOMHDEISEDET THLGSSIEDG. (7.51) Gomd Jybeg]
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SpbprisemrEstisd 2 66T 6, FHmSuflaner EasSammsd gyger Gssusaflelmbg
QeuefiCupd o5& &GuFGursrsemear (Fear pheromones) 2 ar@o iy
E&mB&eT 2 Langiins Bma@er Gasrminl@dsrmer. Coafse6r, smibyser
Gurmstry L SFuflenhgafigid @6isuene o OLaCLomsiTseiT 2_6iTameuT. )66 Llsmio
sflemarailed efleurig X QeusfufiGd <@Ly GLomsmTeng) HGT(L, aflsurbisiTer y s
by Wt gl g Gewsu’ G gisetr 2.1 HGswsSiwn Glawsiur@safls
wrpsams qHu@sSH @G GHUICL FLEME6GS surt Geldpg.
B Sevgien s Sfhurer g s gflE& @ Gurg) QeusfliLGS VG, starGa
@g SHeurGursraeaflsr sTwdss alemersay (delayed effect) gy@td. (61.5m)
euresr QLit 65 (Van der Lee) mmib L.M. y (L.M. Boot) ayHGwimi Gussar
Gisuoroh_s0lsemem smeudg) FL S uflGaTgmeraseflsh L Giisior SistrbiL_sdlasmer
Gy gl iged smeusgl LITINSsGurg Seumilsr srevlrev sipndl sflure
LS8 Sevon ifhutn L g). Cuoand oy sevorGl_sSleefi 1lqm ka1 stor mm” e
susory Lfigg) emeudaiu L Qussr seorGiLsSlserflsar stenLmsiv sipme (pagegtd
BsrmiefiGSmg) stsormid oyemr Sevor QL sflseaflsr HGUTGLmsiTsmen Gustr
SitorGlLsSla6 2_enomy S Ggm_mikliugild steivi Fero sipme ssor(Hith QoG Hmg)
STETLIGID Seton_pShudu’ L gy Clogih mreir Qustor GistorGl_sllsemer e
SnGlTip ) SIDLSZ YUTUESCUTSE el sreflusumer
Curellsiiufeneudlsir (spontaneous pseudopregnancy) sTetreaefl&h 6m &
o wikgs erermd srellsaflsir epenariel hg mSTENS &GOS
S@ifles _reuth Qustr sTedlsener Seoflsmwin B Sermaitd Cumsd sitLfens
SOWSSUILLL g sTeT; STl SH6umi. QBHE SjeuriasT ‘oS-t aflemaray’ (Lee
Boot effect) sretray Giani’ . eont.

YwaYsmupp shekigaslear &QuyCumsdradr: -

Yailsmibupp 2 Wfsafld Aniys sermn arits aramsaTs
s lesemnio Coudiuie Qniiglasmer 2_eoor(mid D{FOLOLILS(EILD 2_6iTemsar.

SoQUTGLomsiT 2 Huisduyd ysueiemmiagio (Production and perception):-
SoGILTGlomsiT 2 fugH Qeinyd spufesr:-

. SuTITET S GIILLESS6T Dmih b SIS Hser Gumeiry GedeSimdsaflsir

(Lepidopterans) gy etory & dlsafed aurrssnsor 2_MusH Gl Sy aflssi 2_semsr.

fAn@aeflstr G gjemintgisrer amensars syllsafled amameard G Hlevaer
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o grener. @&QFdasear ‘gar’ GrraGarafur’ (Androconia) esrm
SioYssILESsTmear. BamL aigab 2 mLu @& Qedisaflr (pamearuild
srsSlentp Guirsirm aflefkby @emipsset (fimbriale) 2-eiramer. Glsmey 2_Hugdl Gleinyh
aurgensts Quirgpl_ssir eflsfioy @emwpssr sufwre oyeShurSsrmer. jomflso
(Amauris) stetrggd L FSuSlstr strip ey 2_siter amssmers i (Hiesafl (patches)
eans Aoy amints aursmard St (Scent cups) a_sirarer.
Sgemeullsr ansmers srinilsst o srarer. SerrGamgwnr (Placdia) Gumsim
ysfsafler semd anlipmié sem_gHeir Gen® ussmsaflgin argamens
st o_srsrsr. Caaféssaflsr smeliLgSuin s CUTSTD SimLeBTamL &
syt 61 wHmub 71b aulhyé s Gl G uflsh prevsrst st
(Nasnov gland) o sirerer. Gueser L QUL EfesT sargl soLdl aulhnis
sa_g@Ho QuimsTer uss Hememussfiss (Sacculi lateralis) @imig
S@uyClomsiramer QrsfulGi sirmerr. sribLsafis gimausmenL s, @S
srilasir, QuolL_mesisrso sLifiesr, Lsusir siyinfiss (pavan’s gland) @oeGumt
srifiser (Dufours gland) wemmisd srolasr Gursrp GuyGumeir
2 DUSEFSITANSIT 2_6T6T60T.

SoEILITCLOMTGIT SEMOT 2G0T (LD B|GMLOLILIEHSIT:~

BMGL SHCGur@ys (Auguste Forel) ersayid u&Ffuflweor
CauIGUIHL SaeT 2 EITRISNSTEN HE&aMLLSMETS a6t L
iemioliyger stmbyseflr o ewri Qambifigud whmib Hip u & aflgo
sraRriu@asres seT@llyssTi. G5s Jmullss do Ledsafs
Bl L wrsa, Hemeamd Curstnib Spss 2.6rmod Curatgud Lo
agaksalgk  SraTiu@Apg. GanmuiyssT  BIHLSEhL 6T
Bevems st Gerarer. ss @r o uffured Casflufi uct S QuUITrGLomsnenT
Gevou o mipg oss AsiHulmer wsHu DY WETLOS55I6E
SiILSeaTmenr.

S GugGunsrsaflsr Usnflssr:-

SOUIGmsTasT aflmigaefid LaCay Caumasmars GaidlsTmer
Sjauifled (psEhuionsrsme: E6l GanBiésiu (Hisrerer.

ureSlewrs; seur&dl (Sex attractants):-
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QuptoTsurer y Félsatk eTLmsble sflourhinss Se0eliSeTs: LSS
uredlen & e &G LTS RLTGLMsT S6iT GlausubElsarmer.

Qusgor L FAaaflsr G GLomeiTa6iT:-

Quetr&dae Siigmer aninniuGSuilener Guéd SElLTGLomsiTssmeT
QewsMuNBSeirmen. sfeviuGaer GuTgiours jeubmls L&HONIEIG ST
Sng @rallukg sarausGsiu an Brafldr GUUACL Crrgdlen
SOurGursramer QeusfQHsrpar. @HS @urGumsrssT oy 6
sfnkigsmer Semi&Ally QustysAsmnr CrrsHs Cemisgidlsper.
Sy e & QuetmyF&leniu Crrédls Gesinsbgais »GuyGumslsar s
ST GenaintL Cnauge BBlusTaT SITSSHE B B0 Sy e
Qewdu@Hng Qustiry,ddl Geueflui’ L GuyGorsir urad ST Hansupn
snplsr Coussmsin Sangemuiid GLTNISSSE).

(r.87-1) mrenflECaal e Coafshammeard sy UETURSSID
SQUrGumsrsaflss 9 o 5Caun@L ACETuISH (Oxodecenoic acid) gyl
2 _girargy). TreaniisGaet srer 2 HusH Qainyn SQUFGrearsaflsT epsuid g6
&l lg6h 2 6Tem 60008000 Coafsamer 5 (PS50 7 QUHLIRIGST 6T H60T
SLEUT 36 mausgIs@enTang). (r.em—2) asmeuwnr uGamrafiur (Endia
pavonia) stewragh bSO EFATeTg) 13 S L (55 oumed G)\whgI GiLissor
w58 QeusflufiGhd CQuyGronenser 2 _evormLb HpsgenL WE.
sy, FAseflstr oLy Cromsireseir: -

e SSlast uTsllardsanisd] SHQuTGursiramer 2 HUSE Qe
lss@mpey. sergd enmiiGumic CL&ssv (Harpobittacus) srsrggib
Spsur sustor® Seor @emysmiu 1y H81 2_sinewd Qem g Curg) o6
mu?\mg]uqrmg ST B\mHS @Tser® Gistenusst QeauatlarsSsTmer.
@lenussr s@mid olfbg aurFamerd Qurmsmer Qaafui@Serper.
UTSEETILME) GTeworL Uul L Quedry &famer gyammydeni oSS
seaflufs FHUG ST,
sepal LEfaaflsr SQurGomsirser: -

FeyslL, Feleafler »@urCLomsiraer @esr(® susnSULIHID.
) ‘

5 @m 2 ufifl& @m & Hem_Guw (consbecifics) @erLiTymey
FHUbSGILmaL.
2. &1 5l gjemioln ) mmid @te i ummofliLL e Gam_fysoLwsnal.
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1. Qgm_iiypey (communication):-

Uev sTOHDLTEUTRISET eUTEEmEITS SLhishenem il (B)& GlFsvdlsimmen. sTL N
. efldgsir 195860 QEHLAUMIDLISmST smsug gl BL-SHhu ufCemgameuilsd e
Ggmfeurefl srrb sib eudihenm seomuilsd LU & Genlig) anrgamel LeTaflssmer
suflmaswns @ 0S sL S eHLGSSISsTnS! STETYID MM THIIUSST JiHS
BLHem srLbPkF Qersdeleirment sTeirmrd sevon_fihemi. GLogoad sTORDLS SHirhig6ir
LsY suesLILGILD. Sjsmeu 2 emTsney LD aufiursGair anpseLons ClEhgid
urmgwrsCar gong Grnsse CrrsHd s001EG0 afiursGar
EEHSSMMD. Q@ NIy STSHULLLITG s SimagreoLs Gl whmib
woamilg syifest gumu sFsféme HQUIGLTarsmens &irédlermer.
@sarred FiSSIULL wHD aHIbYST STUBUCL SHILMUSSTILTHD
afsondlstrment. Caafasafiaih @eend coOLTCuTsiTaT 2_sirerer. GlBmeven L
Coafullsr 2 L eSedimEg) ‘@i &QurClmsirsgnn’ (distress pheromone),
Gam” Gib Caefufi LBl s) ‘sTEadhma QU GLTeTaEHLD” &I &HlsTmeT. @)setr
epeld Eromibsamsater Caafsair LTESHIULL Coafsamer CHTaSAL
oL G Beitmen. s1éaTeems OLITGLTaTSET & L ig aieTem Lofhm Ceent aemen
sésfNsme Qabwad, srésiul Caamgy Qusmesd GBisHD
LwsTLGE M. BrsvsveamssL (Nassanaff) smullser STSED HOILGLTsiTE 6T
eyeuid Casmevds ey CaeufeaeT QeTanmGRLITSHT) FAT & AsITeTT. 2 6U0Te) 2600 RyILD
Gugith B Fn L so_& &1 @b GUITSILD, BT ST BEULmES SO b
Qumirgiysflsar (swarm) Gurgy) gsTn SHrer® UpSSeme RYESUO SSnID
B8 SQuIGsTseT LsTu@dsTer. He LESaT Geramear iy Seean
SQUTCLTsiTHmem LWETLESSIPETYET. TOSSISHM LTS Bamrmis Gy
SFMEVUND 26807 DYEHLI LSS enILS; SH6LT CLITEUT daus fsseir (Bola spiders) Glistor
SBAHN & o Husd Qalnd ersmearaul GuTsTn @@ &ils aTFMmEaTIL
THLGSGISstrmen. @aTTe FIGHILED QT IBHD LEAssT SabSlew
QI HiE bGUT ) SrhHedr Saupmmé Clamsi) 2. eirdlsTmer.

2. sl Qempéms eulimul UTTOASSH:-

rafls Coafésat 2 HusHGsLD SHQUTGLTETHT Q%
CoafsGrulimitar (colony) &aps IjmuLliamu RUEIGUOSSIS T,
ot g S\Hg TrensCoal SSHPULL QeI LIS gl 2 Lansurs
Qgmflaneri Coafasmrs 2 miu@Apg!. TraflsCsar @soar Hsmed

365



Qamflenafl Ggafsasr uTurliurs 2 Larpurs oiaens sdlule Cgmfamert
Jpopsee gsonsEa ydhu gremfll ompsamer (Queen cells or royal
chambers) &lLH OsrLm@Hsrpear. @\Hs5 IJmoseafled o srer
Gareiiflaenses CoafOrm_iwése (Bee bread) udeons pmue Gleesd
sTeTULBILD oreun@ 2’ L iuRS DSl Gems grewfls Caefiums sustidlsmer.
Gis Trenfls ConfsHaefle earausrs Qausflaymd rralsCsnf sy
2_sirer Ly nremll5Caeafsamer Sjeummlesr coGLIFGLOTSITSHSIT PLPSILD SsmHL LMD
seT® mey Qeusfleud WeirGu s QarGisHarme Qariips Gsmsr
afl@dsrmer. grenfisGseat snligh EG&HGLGUTS Qsmifloref] Coafsssm
@eueftsin uHy el gEmpsmars SLED FLaySmasafld FEULTLD
el ECoafullstr gimasromLssTulsas arésGh  SHQuyGnraTser
sh&Ssrmer. Coatssment GuTaGa GearallaEnn Fops HLSHmS 266
u&H&Gar. Gaumnlann »QUTGLTaTSEsT eetd SIPSTILS & L QATDEMS
urmofssiuGéing. smmursraafloin &rd gmuib \p GawunurBisEnih
SGUTGLorsirae epeid S OUILESSILEE DG

YeI0sgb s arsmariCurmsT apmi GIMGs6:-

ue WaIGsRInlsst Wédhwwrar QewurHGmT COLIFGLomsirasr
epeold BLSgidsrmer. il ® apéhtemssT, afsswmsl Lgsr whpmb
S(LILeUTELLOTGET GLITSITM LTV 19 86T SemasLiNer (Stress) sMyswmLore airesne)
Qurglemer 2 Husd Qebdsarper. Nip uTeT st Sb YL
sTeEmALILGHemus: @GilGsaid, Glnamrsmer gjsvLwajib, Stb sumLflL_rig e
SjeLwetd S Layb GurBursirsme s LwsTuGSgSaTner. Sy, weot
wpmits o MpEF & wamilear epod Aniyg syinlser aufliur &)t
Gsiaflsonigssir CQurGLomsirasnar Ceuaflufi@Alsirmsor.

SHIy: -
Sy, weoid, evemiiési s, 2 ApEEeTaNesit GusTmeahIlsT eLpsuid

SQUIGursTser QaalGu@so ‘Qariymsen’ g5HumusHo
sflsufis & Pisrerg,.
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ISHwmup — 6
QsmLnymise

(Communication)

aanisCamfleaflsr fusmm, ysisaflar 2 mios, upaasaflsr @enes,
GG Seflr DisowpiiLy, pmisefler sy, Lsnsr whmib pmiseflsr mbflssr
BHmiD, Lpseuseflstr LevestoTa @IME&ST, eustren gL EFullsr sypssor
An@eer, Barsaflsr gi@lyssT A gmardmgud slohGssT Sl
Qsm_iupsyserasll (Communication) LwsTLRSgISdrmeT. aflsurigseflsr
Gem_iiLms) SseTL sury) mMNUNISSULGEIDG).

U] @ 2uliflldr QewsurLrearg wHAPTEH e ulfllldr FLSmsU
umiisS&kb (Pattern of behaviour) wrmissme FHLGSSISH Gem_iLmey
sTeorUILI(HUD.

@  QGsriiupnsy sraTUS JEaTSGIF Seps Jjeiolislsir DjipliiemL i Lt
6L @@ sl ufsgsdorflgn 96 Geals
2_minferi & aflenL ufl b R FYPSTLS S QI6TET
o_minflemnissenbSamLulgib Hmid OSeTeT g FliESuilso 2 _eivem
SeyaisEnsSmL GLILD Sjemearss SiaTailgid sHuGiSN QBm_mmiZen
sTeoTLILI(BUD.

&)} Qs SHIReET — 1964 (Scheflen) s dmiivy @@ G 2-GouTd,
Aonss Moy, Qensshd ghu@sd, ebsig 2 momea
RUESDEVISHSID JFVETSS) L SWSSHEHL Qam_iLmiseb sreriuGito.

@ e ol b Gmis ENsme efiiuari-Signaller) LiGinT@®
2 1Nf&@ (FLilGamesenu Ut — Receiver) GaifeT sL5a0UL 6
saflSemesemiu Quinm 2 ulifuflsir BLSm@uiussle Sréstb LSS0
Qam_imige ereriuGid.

6) o2 uifuisr QewsLr® wp@Te 2 Wil b Smuiio LTHHSms
THLGSSITH Asm_funsed aeariu@n (afisbasr 1975 wilson 1075).
sfléengpemuls QubmeL 6T BIsoTLTeis) 2 1Sl G657 ML LI B SEMSEMIL
s1i&sme56CaDmmHELITS LMHiGCsTeTSns).
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©®)

SIS S LRIGEHGLD QUNILRILEED QO sumsTer Coameaumar
Bl @GauGSAaTHuT GaiiFsmeri ulorBls e enso
Qgm_iumiHed sTerliLELD.

afeiigser @ameurniud saiiugneL, sdflsmer s&eféban, s

i AstoamemuSSHILLSHSID, &a@ler o_uliflsemem Q|smL_WITSTLD STEwTa|D
Qe miEsmel LLETUGSSIRTDET. ()51 (5 QIMSILTET HHEEMOLLTGLD.

QErLTUMSENsT KeiTenL 6N : -

v

)

&)

@

®)
®)
]

g6t @)sumin, seuf) 2 ulfaselT, SHYILILMSSMT, 2 mefst whmib @il éeer
NG QO @S LEMS IeLwrard Sar@elsTTari
uwerLGEMG).

2Cr Qarsmss Cains e Queir 2 ulfasr oermpGwTsTm
THMISGETETEHH0 g LphSeTEmSn (acceptance or rejection)
eLpsuid @lemerrGaTGauT jsben g aifledls GlasbeGauT 2_ga Himg).

&8 Qarsmas Cats 2 ulflssflanCu s 5@ Fene (Social status)
FHUL 285G al&ESng).

Gusmu Hekgssr (Social animals) ESCETSSHMID JYUSHE
Funwnisefgib esirm s 11 LwerLBSms).

Cau’ smiuir@ud efevdigseflen G Eridlment smas greamr@Hng.
QupGpmt GuemrsSie ( Parential care) sy LGRS HDG.

B SUPSMNUSEaflsd 2_srer 2_mefsmisemen sTE&TfGme sedlaaT epeuD
efifiiurs @& Eibuy & Qe 2 sa,Hms.

Csriiupigsd SPéadm aisoCu qhu@ng:-

(1) Catoorwr@id slorgsshn Carmiwm LG Bearsetn S Gu
(Between prey and predators):-

GsmbysmLw efluiigsefldr HHGHL 6D, susdremr S L Ff@aflgud

g@@ﬂg&é\a&ﬂyﬁn HieCysiTg) 2 o m G sevorerafiess, umbseflesr £msd
(hissing), uéGenbHufstr HimwonHmis Currsirmeney Bl oo
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2 @somur@Ld aani@aaflsorL G (Between prey species):-

LSDEUGAT STILOULAD sTEE6mE GESlEHsir LNanRISSMTEID LITRIT tp ST GRD
o s g QensreriLBHm S

{3) Cur_pwreriseEpédimLGu (Between competitors):-

s s %Lélﬂmmmmwés sruuTHlé Qamstarayd, S @enesrami
Qumeyd sTRUMR DS

(@) QuACErHEEL GYHNESEHEEGL @ Cw (Between Parents
and off spring):-

@8 5V GLpSMET IYMLIWTETD STEIR|D, 2 wrey LHmid
Ls?ms).‘ih_g;é)gb&rr&m SLIBED B8 SMILTHDALD sSTHLOHDE. &~ Qo 13
s L1078 eungth umssusafisoL G @1 sreRTiLGEDS. 2 sETamS Caigtl
QUpCmissr GeunfiGis Qasin SrDLIECLITE] SiD G(EHSESMET DL L LITOMD
&memT QBT nIH6 LETUESME. SUSIRITOSST NI SLeH6T LTI 19 SH6iT
Gursity efwmi@sar Gaaflama somastend Ganrs LG flaafla
QusThignt L_iores ampdsipear. HsAQBEGST SDUMLL GSLip & E5L 6T
eSlasir epsulh Qamiiy Glamsirelsirmenr.

(5) Bvswr s EpsRLCw (Between mates):-

a1 e @arh whp srar @merCers surt UM &6t

Bwens @5 Qafailss U Sng.
Qsm_iypigelsr asmsssr ( Types of communication):-
I (a) Geeflafls Qam fugiss (Auditory Communication):-

aflooriug st QeSflsT egeulh Qam iy sTHLGSSIZ0 S (LPEODUITEEF
Qewsin’ GrigAps:. (ig@sanifiaafe sramiu@th sy Hpaub,
YeQagubuhn eflekE@ssT LD @leEsn @eusumauilsr i miGtb.
Saxi&Caflaer, Lmansuser, @ymeumpadis, susLIITEUG6IT, L DIlEUMIS6T LOMIMKD
SenrGior Qs Cumsin eflurbigesT Qe LLETUGSSISeTDaT. oTsT &6
Seitemenr Cmés ) austh LisSmws s sréSINGms spedlsmiws sT(gliLjSsiTmenT.
50T SLMGTEST GIISTT HOLMETSDETE 6T 660 ULIQUILIESTTDETT. BELIELITEOE:6IT
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aHQyredl anfl @ ardised (Echolocation) ewsoid Qsmiiy Qsmerélsrmer.
U EIGET @SB, S60T L & TMUEIL 2 6WTTSHSHRD @)6memTsmiu
gwLweyd vweTu@HDg. Ap elvbGest Husms 2 amrissa,
BariGunss5SNE S swiilmaumy CGaefliubGssain, sir Garsms
SIEOLIITTLD STemTayL 6p60lemiLitl LTI SIS 6oTmeoT.

(b) @60 sTegliid WIS~

upensusaflsr sTHCTTeNouL @I_erlseo
UpEISST Sieiliyh SisGeumsdl S i@UTmefe L G1é SHmbuL srélQrmsilsmiu
UGS S6tT @erSemsE Carhs LMemeUSEhL 6T QMG TeT(EThS60.

Weirsse sib Eigilienu (Swimbladder) safléy ayfitemas FHLGSSLLD,
UDSmET &1 S5 6601 TSI meDT. HlayieRauilisnLil Limib eseir (Rattle snake)
BID eureSledTE v luileD o sirem ehip somiomsr Qresvesemar IiFhinmL 1FGRIIS) sedlevil
TOUGSSISSTET. FrerST S SRS ST gsVLOTEeYLD, 2 6Temmesr (Snipe)
UDeaLST S ENEGssmeril UL L Qsuer I|p-551D 6N sTHLBSGISeaT M6
QamflmrsassT s wrisul usom GLITE) LIGTUG S S eTmeaT. (LPIISIS(EBLD,
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(OFSHTEHETHLD SHLD SMLSHMETS SO0 D531 6d) sTaplijsrmerr. Gl GLmedls
@sruiumsas® (Acoustic communication) upmaasst fAphs
ARSS&6STLLTS efluni@GHrpar. upmaissr g6ar Blamg&Elsomper ?
W SCamnd sramsiuTeug) Gesvs (pundlsSlsrmers ? @lamarsr aflenL. Qb
stetrLICS. upsmeuuilsir @ene QuITaTHM Cleumid eeSiushev. Lmseusafler Glsmasmiu
ST ApileTsens&Csaihs sae ulfleer sioLiome o ewonihg) G dlsmpe.
Sy Lpsweausaflsir @red Gl @b sTamaSGT G Lpsausr GlbhSTe
SyFTLNEME) ST Gens eLpsutd QueTUDEISE JjmliLaiiBsSsrpar. 9|8
B eLpsoid 19 ) STOTUMSHRISETSSES 60T 1" ETeoemeo LD SyfleSiienLi
afiR&Elstrmer.

(¢) wrevsraer pmun Hubikifomseflsn o&0amsdl Qgriypsn
( Infrasound communication among elephants and whales) :-

syme| werflgsumed 20 Hz (a6 20 Khz 6@ @eoL UL gsdleni o Gi6L
Colsypuwd. wealsisafs Cal@urd momusGs ECl 2 6Tem 66l
&Qaumsd) (infrasound) srermith oL GQuTsSl sTeenaud@ CoGe 2-sirer pedl
WQwmsd) (ultrasound) sremmits SyEYSSLILGEDS. SigCauTedl LHDID LBGuLIT65)
Q8 @ran® edsEptn wallgisamd GCsLs G sme.
SEQeunsSlumens srmm, Oniy, BT whmid Wl pduamprd aflmert
QuuhisThg, B, shvm, QuEHsLHULD wHnD Bo HyHFEA
CursTmeudmmed THUGHNS. QU WTEDEATSET RN EOD GememmUl
urgeC tp Qe meremayh G LSMSS GflafissenL, TN LTE0N60T 656> SHEUFoLD
1&QaumsSleniul) LsTUR S SIS THET. WS ANeflgedlesr GomESUL &
B Qsueor 14 (60 35 Qi s ausoy G(HSSTDS-

SOILYEIEGSs Sihdetslds IsGard ooyiysamer
Syrmlsfwneriss ule CauigsTarent. B W gy sueniy Hiflsd
Coladamip oAiGeusor 2 L il 6Qauralamig SibmS s e
THLOSSSGTHAT. UM SLMT) LTI &6 Barssafidsearamio amiss
@enst uriulemen (Species specific song pattern) DU S GI6T 60T
S paiE S irSariser (Humpback whales) gpUGS5ID Gedla6ir oy etionip 68T
QUG LG SNID GeGeur(s, afisLons LT CeTsmrEL. B\ sSstrmenr. e
St domisafiar Gams YarGECSTHID wrfleucnSsirmer. Gogyid
Sufitsflrtisaflsr @ens Lpsmeusaflsr Glmasmil RS WSS ETHET STEITLGID
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setan_wuin” Gerang). Sbmdomnissflsr @smsulioner iliuge) Qailg ofs
RPMe (Revolution per minute) GslLred umsmsusaflssr qeflemwut Gura
@ei&HaTmer. Lrecbflsrsend eubluin (Cnissmen) Sibltidlubie g
srdiflomws srés 0 Coaiser (Sound lasers) srariu@D Qg sedlsmw
UGS GISlstrmer.

(d) Gerermri (Sonar) sLe Curs@aursg (Navigation) wpmib
QarLiygIsi:—

Qamsvsdls Shfltufloid (killer whale), GpiiGseme Eifitifloond (Sperm
whale), Lredellsraer whmin sLpusriiisst (Porpoises) Gumsirmensu
ROLTaTCLT@e &6t (Odontocetes) (9) undiinifeiisst (The toothed
whales) stsirg) susmasuT® Qe Hsiarear. @suafNeuki@ser Qsmisdurs
F@wrsll gimessmer (ultrasonic sound waves) sgnu@dgdsrmer.
@ealanssar aifiessd Squawks), fpsmaunss (whistles) S&@ers
(Squeaks), pperrased (Groans), @mmaae (Barks), Hadailimu seil (Rattle)
ST e SLILASSILL sitomeer. Sifitileorusmsr steghud QWS gmeoasr
sLedli 2 sirer GurLsefld UGS SHnlaimdstrmer. Blgsmer 2 g Hb
SiiraifeonissT GG Samaraii B alleud) £ lsrmer. sisosug) sTECT 2_sirem
Qurgsr eumdildr @y aarpre Sme 2 mTemIb CHIésSSIL T
PoromwuCErédls Qesdlsrmer. Semid wHmib meelesr (1987) (Clark and
Ellison (1987)) guGuri Quifiu ueliurenmeny Crréds Qendsn
Subitileorisgsmer yymisgent. (pgee HaavsunCuhn aimdlsimm Suiriden
uefliurenmeniu gremayde Qb siTearCr gyHemer 2_swmif;g) SRS GHS
silvdlé Gedrng. uermed AarQsriifg mbs Ap Sibimeobiedr
soaumutunn Siltdesms ol gfswrsd uafturmpulmer oI G
sl AEQsTmaT. (oo HiifidosHip @wiha Gupp Ceuidullamery
LWeTLIBSE Y Hhialooriemir ST LTengsmiu Lomflés QesmeirlstTmenT sl
D6 SeiTHLlp e somt.

oo BEAS e Wsireny efleutiue Wsitsar (Electric eel),
pousEHil @ Weninsms (Electric field) spuBigd oybugeier smLser
DI 2-6mT6 Yy Hsubenms st delssrmenr.

(e) vafigiser Erisemrer Um NeorCul Gasr 6260} eTplILe0: -
Clgsbvor Gymeust (1972) (Theima Rowell 1972) sy Guor Geserfiss Geir®

susmes geSlessmar @i g gyeiremr.
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() mssms (Gesture) up_sir sTEQUDUBID gebl.
(2) M E)svsuinosy sTULEID 660,

o6 s gelurarg sy (fight), ureanits Gewahur@gsT
(Sexual activities), uwpmisgise (Threatening) LoMmIB ELLGIESTET EThS60
(Friendly) Gureirp suwiisaflsh Qersnm eerm) L &g16 QamsTEnnGung
LUSTURSEHSCSTsTar LG HME). GITeton_Taig) 6ums QeSITeaTS) efleurhig; &sir
QETD QT LTSS Gemsrer Giusng Hensoullsd uwsTLBSsOubISIDE).
GraGser ysuaiturg el sty shss Qo sm5 Bler sHMS
Qefuiu@ssdnsr. GusvGusm. Gurfisv (Desmond Morries) 6TGIT LD
sflovriiShimamflsir s HmtiLip Lgte 608 i GLo (BissT o _&gsiugmuil (high pitch)
wogits Spevsrud  (low pitch) gpéu Gravh wms el s smer
gHuGSaideaTner. 2 Fsavgrull ool S&5Gamsdl, Fpésns 660 WHYID
2 L GLmsd) (trills) Gumsirmene L HiELD. Sipsosmuiufs 2 mIos), G SBev,
Cougsmen & @red (Moan) GLITETmEmE L TRIGLD.

() s HQymsSlanf @ eriged (Echolocation):-
Senaienios) HSHUMLSSE SIS
(9) sadsriyd waIGsaIbUDDmE:-

y&SUNemiiseT, SeubSlae Hmio seui&Gamflset (Cricket) Gurempene
B WL PSS L SmeS L. lplh Ssimigi, SITATSSID, CHISEND GeflsoiL
Uy Seirmer. Qo GisHaflser S etreoriisnsilsy o arer &l CuTsTM
Siwlisnu Gnésnsidsr Gos Collisg @l sTigLiysimmenr. Elsvsustior Bisein
(Cicada) sib 2.1 sSlewr @yt B Lbamhisafigud 2 srer SLEGCUTETD SyEoLLIEDLL
Bib @enemmuypiiLsans Coilisg) eedl@ugiydemper. ST St eufDmIé
seT_sher opmarenw sHR@nsE ‘chirp’ @sdlomw U@ S5 S6trmser.
sroLImRIseuT — 1967 (Spangler) (pssiTpSeiiss SymieemL sTmLbL6fled (GLeToTemLIS
(harvesting ant) samlipgsmi. G55 TOIDLGST SpuSED BHeESnEUTS
@aQamdenw  ergliyeupns  eeseT (Wilson)  aetor Gl S
BmaQar wrgibyser (Leafcutting-ants) i LHDIST FAybCLTE) S0
o 19 & Qeseon_me 2_gaf Cami) GeiGaumsSiemiu sTeglAsTDaT. SEOTILITGIT G617
s gon Yyoag allBgliuGSd Siasemar FHuGSS @l
STL®S ) SHeirmenr.
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Il. urfepsusmt Qemiypsod (Visual Communication):-

e Jfusaiaw eafis@mssr (light signals) umiameemt
QT iymiEs0H S hELD. mema, Cmyanss, (pasLmsaid, wuilise Fasbige
Bmtomimtd wHmith Lisw Lsirase, Lmeneusssit, Gpeumpailss, UTEM g &6 GuTery
sfleuriiE @ sueTEL S et GeusfiiLbiSsise (Aggressive display)
S Swemas Lmensy sTH QSTLILNISNSSE NS TOSGISST HSHELD.

urFsnsuseTTed QFTLiymSsH Grar® amasiu@i.
() S wreré Hetrenrusst (Badges):-
@g o Leder Himbd whmb auged Gurearmsubmm 2 6TarL &S

UpsCamhHmaiiush it Garen._gi. @do o Crmold, @m@EaesT CuTsTD
Iisowlifius sasusaoiisst (Structural adaptations) srssriLGSsTDS-

(2) Qeuaflium’ @ pLSevg (Display):-

alokigasisT GsM funsméE Qeudu@sgin BF0Fiimsser
EL_Semsuiliued sesusmioliy (behavioural adaption) gy @ib.

umsmeuaT GITLLmey GLmLLITEILD 6Teurks@seflsr aiememTaRLISmIL
Qeefliu@ssan (Dominance display), eyeub gyfualer mLmssaaflgin
(Agnostic behaviour) mmib sreem L SHaid (Courtship) uwsTuGS VS
FOSS5SsTL(H—1

ghigst g7 cuflsmesmw (rank order) Hsmspm’ L g@Emiisemid HiflEn
uriensugni Gflemerl (Visual signals) uweru@ssgifearmer. @rsr®
Gum_ g wimemiexehih estTenpERsiTY) SO U S, Sip &6 (pILHESSsTme, stremmt
@resmged e Cumpwrent Spiigd ellgns g o Rl CUTEL
efigons samuilsd LESEISCsTT NS,
TS5 56T [H—2

. ,g&sm e Suflsofisr (stickle back fish) gesir @ariOUEESS
m@.rm&mﬂm 2 L findengi unssigons wrhiksQersrdms. @bsraemer
Aeups aully Quemisitaener miserms,. (perQuiQesir) (Tenbergen)
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aiéslul L Quembsrsar Smomw 2 Wiss. s swri Hauemw
Queliiu@sgidermer. ymmisrest gmuaifl QuéssHmend (Zig zag
motion) wsirLGSS Quenieflsir & Lol Crréd aufisL Saifipg). JhGs
QuetonSsiTaseit (L smi_gssmelr @HIFlsirmer.

aQSSsSTL B -3

Quifin SetrsamemysnLw Caul mLwrGL TYIbUSERSE HeFAnhs
LTTensuEEMET 2_6iTeT ). GBLILITS B GLIT(EL SEET SITLILITATLD STsHTLIEs
Heah Hnsowstelsst. @bs 2 muliQupibyssT permod R Genysmiu
a1 vl QeiinyBsemev. DRI DibS G0N HeS QML RSILGL S SHSSIE
Qasiry Ng&ssrmar. Sumiblar su@iflsv (Formica lugubris) STGITSYILD
QOO SeiT @enTeamiud: oL aLsir Jigsir g Gurd aiflé snml
uhg omHo 2 awre CowdtarmmyGsGn Up TULUSEFSES BT
HenL_sgi0ll Leng gmLwrend s GEng. (heL s (1931) whmitd efeoesar
(1960)) (Stager 1931 and Wilson 1960) svCLai @is Sifiu CFumSS
‘@eormidlsiv’ (Kinopsis) stermy QuflLmi.

Ae eflviigsst UGy umeS ASTLILMISOSHMmET @\sn 6uT S8
LWSTURSg1Hsrme. @emaGaul g sigibssr (leaf cutting ants) aflenawrss
Qasiry (UTiamaul) Elmasamer ol Lwns Gy — QU GLomeiT seflsir
CuHflun) o selurd o afQsTHYSHMmST QETHILET srn 2.5é
(QsT(2_smminy) Qi smer QauafliLB S giSammer. Qi ig Ll BEHEVSEET SLD
aOsEméE OS85 Osdry 6551UESH6 &HyTs D{6017 & &) BT m6vT.
ST ESILLL & 1l QM G L s LLEHmSSmeT QST SEGITHEIT. @5
LEhemEsemen SIS 2 srdsTpar. CrumaImsl LEmas aaibse
2 eplGLmIbLISET b SjEHBIRHsiTnerT. Gemb ST TYIbL s L eL
oG QeusACulsrmsd Aflserey LEsmemu Sb 2 MPIALDIILSEHS
SM_Deugnans (Lrreme) TSI Gesdlarmer.

Lt 061 @ Hlul e eflsr Liwehr &eir 2=

(1) un 2 WiferiEd S Barsoss CHibs 2_19f&EpESmLGw
OsrLiymssd gHuGSS Uniamaus Gi@smerd (visual signals)
vweruRGgIfsirmerr. (51.6m) @efl Us Guars sLgl Kif¢ssmsafle L
Berflemiusse aumpemper. @i eefidCansmiisr (photosphere) STSITEQRD
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gofl o 1flgh 2 miyssT o srarer. @uofsrasr g pafls Carargms o

SHN L penpulied LeflFSL maSgis Sib BT 5516GS S0 Jini_ILTemd
Sm_([D&ssrmer.

() sHfurellerSemas saugll umiamaus GouibssT LwsiTuB e,
up elleokigasa @earllunsssd srasdlh s Quallstsrinsms
Lrpfl&Eesrardlsrmearar. QuTauTs WwiisTar CHTHMIPmLIW 2 Grmomb,
Bl s, Coma wHmd QsdissT GUTETHME LIGESTITEIT (PEnL ILIEMAILTES
wrmidlsirmer. gyevor o uliflest Gussor 2 ulflsEnsarsl Guriipufi@augm
QuigslouTgid oy 6veT eI S G @IDLTHNSeme CLoMGIsTETESTMET. (M Jy8HT
@uurppiismer CunQarsrard Soudlarnd HorsHE Q@ @)emamaiu
Caip&0aTaTauds Campmaiihid. @snisns Qam_misen unmeaiseaflsh St
smemTOu L T Bergssr, embur wrer Gumsry efvkiGsafllgd gyHsb
sreTLLBENG). 1.8 (pibaps (pedoribled Lsr (three spined stickle back)
&b @QTIEIL(&SS sTadHin umnals Bukiseafh Camsmiding). smbLt (Geae
w,seflaneoii) (cervus unicolor) wmeiaseir sxsuGeurm(m, @6 1O &8 reorbigafigid
Qambsmer' QUATs: ausri &85 GlsTerTSsTmer.

QeaiaIng s@mupme (red winged black bird) @G
uGusTSSDEGD S QnGsallar Ansms wrpMéQsreranmos g eorE
PUngn 67 Bindgisr w (6w Bms@d. gy upsaufsr Camafls
uefl&@asiTy AaLfinsE & sramiu@L. B oyem@ wgasih wmpies
B@EG0. Qe GTitUESs sTasHo Wl Gib Qs LNMe ETEYLD
SusTITETID B} FHTLMEMEUSST SIS Ao HinSSL s GeuafliL@SgRaTar.

Py defl hmid s gyemHCreumaiiss sremriL@EID LTFaL 6D
upsneuwnerg (Bird of paradise) us Hmfisemenysmiiu 6.6 sRTLOLILDTET
UDEDaILTELD. oh68r LTTEnL6 Lpame QILISRT LNEseIEMILG SaITaISMHENS LID
Bimhisamers Qameom_ fp@semer 2 EUNTS G Sleirmg).

Flov umismeuds @piHiaer 6UBTIEL SEnGemiLiLLh SLpILIp 560 [HL SHEnGSEmILILLD
(Aggression and submission) Gh&Hsirmenr. (1.8 S Hmit Seum) Qe
Guirg] gmg,és&s&unggg;n(‘ssun Spoevg) GaafiCu Qesgonm LsdssTCarT,
BB .eﬁ(Bg; 2. @E® woerhsl mrsie sresenemyd LriléQsrer®
QgD sTemTemLID CHTTenamTanIL CausfiL@Sgus) W' Guossrg) B
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gréssmpud sHILMTESDS. Bhnms bSogmud somuwai. GQuifiu
pribssmenr srEiCETSe Crfi®h Curgib QairfluuGSgiRdmer.

WTEnET & Shuser GidSlémaemiu aueiTeTL. Hemsuilesr  GuIGID
DL CUTE D Curgis LLsTLGSSIRsTDET. SIilms il Cryma fillg, InG
45° o Wi HgIsn LLPNISSH WHYID eusitarL SevSudlsr DIEOLILITETLT GLD.
SONEmeEmLE Sl STE6G @S o0 6u S 516 G T 6iT (615 B 60
SIL B ICLITOISET DIEDLATEMD DELD.
3) umimes GIGET séeféms (Warning) Qsiwa LwsTuG S DG

W@ — Aail PoGmss Qe BHSLD suuefliyy Guomgiomeor
semauyenL g sTeirmid LeflEGssiTy EpepsmL i GsraliaeT Qam_Bib sTsormiL,
UIS6MGEOT6TOTL) LMD 5oL iLienes TSI sréaflal urfamaGPuiGiser
LisaTLIHISEl6ET 6T
4) uriaib@lissr 2 ama&sTaHU LweTURSSILEHDS!: -

(Red

sL_humsnsuseflsr (Herring gull) Spseent_ufled 2_sirer Qeoysiref)
ne&

spot) ufwres GG 3|Setr GEHHEHHS unfeneud @BIGL
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GawsduGAng. smitiupemaulssr 2 L sSle o srer QEbystafiemus @ehaasn
Qarggnturg gpu@d Gar@omri&furerg STLlLDmaimLG
GEHFHEHHE 2R L& ST SIm&.

5) ue alekigss urimas GiGamear surppeshsrsi (Visual
bluff) LwsTUGSZISsoTmen.

susommieiiiiged (hawkmoth) L&fufstr sbuafiiopemsmg) umbSs
Hemeeniull GUTS SL oL wier Smamusblarsm. ST@. @y Ser
Semevemius LMoL GLITeY GIRIGSH 1D DIRIGSHID L to & SIT6T HTEHEGSMIHESS SLmt
sreorugCure  Qurilwrssd s @EL. upmen GpmhEn  Curg
Luflsvsustorswer S gL, AT (Peacock butterflies) gesir @mémaemiu alifigs)
|0 2 sirer sevorGuTsiTy LsitefiGemst GeusfliL@gd umbsnul GuTe Fmiib
el sTHUGSGID. usirileé umbl (Hog nosed snake) wssus) LGSS,
sar UAGhs @G ofls giprmnsms 2 Husd Geig, Gois yds
Qametsy (h&@SL0 2 L6 Gursity CemHnSems ahL@SSi. riumbussT (wood
snake) erdiflenwd LLYDISS S someCursty GITETHOD eis S
GBS Srasms 2 Hwh. @iumby sHilows sl gih &aramers
Aeussmeapgid euruNed s Ailgi GrHsib RuG LD Qg srdiNsmar
efly Gid. sremGoy GieeflLmbusEsh UTTASEGHEE WHmd CauBuflued
SBUI® gy @iresor(h) suanesemamid LweTL(b\&s1lsir meur.

6) 2wisflohi@ssid yauramas (facial expressions)
OsmLiLnISRSEH LusTUGSsToaT. GG walssEImiE@s b
uriemeus QST TUMSH Wehuwrarsr@i. NarCur Gaeaflsr &erssT
BlssAdu gmemayn Bssdbu U USOSUD snL & Herprs
2 swnitsgiGlemsitesmmen. Loeofgiessr Srbieseurests A enyCior (eserfisir e
GBuiGsefled Spsestom._eneuser S| IS LD.

() Camrenemr (2) smaams; (3) aumeSlsor Iimaey (4) i & sn EQlE B0
Ggryemenwr (Posture) :-

BHDD, 2 Larmes uhph uGsE® (o) Ao gRuma
(Bg,mrmsuur.uﬁlﬂ') SRS, CUTSIITES TG s 2 L sn(mo60, FLHSN,
QST 61 611 LDMYL ST 2L L6 Glememr SaULL g (hSHESLD
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ugduiisir Gememria GumsTpaipeons Qerar® QFudsmer
Qauafliu@Ssner. @ Gamfliar g s5SmILE Curg) Ubsamear NGRS
sS&g60, BTN Ip5815 QSNSTEMSED, ST STOSETTED SOOL QLESD
5L G0 Curery Qewnsmers Galidsrpsr. sararidlsms Qars GImiG
Crme SPoTMoED CHITETSETHEG6T SEDEVEMIL LIS 5816 QSmetor(h), 608 SMe0S6meT
2L USGGHUNE QUMMSHSHUY, MSSMET (LPLPEISTNSEH &S L ulls
e G185 G smesor (h i.tam'reﬂs&rmm. L SGWELITSE auTamaSRSThisaiL L Lig
PRRSTOOWD  PYPRIMSOWID UMMSS FLobSRTHar. Iy arme
serarnlsamasTer GrhiGaeT masamar LTl srame Bl asduns
2\ EeTmenT. L &@L CLTGIL GiueiLrs surens GG Fréd) PaIGLLDSSD
MeuSSLe HUBITES SemevwL sir FeiTL iy 6USS) HLSEeaTDeT.

mams (Gestures):-

P&&GHImUCLT ging urd Gursrp 2L HuGdsmearGur
LTRSS QELLILGRIS MEME DYELD. TOSSIGHM LTS G5 WTEwTousT
o0 pANwisr afiflayoramus saeflé@nEUTS H6T SHMEMLLS maaeTTe
STEEiLLE STEEGHESTE st 2 L amikg) saslliug) Cursy Camyensmr
@mEsrans gt Gausfliudsging il (bore) g semaril (tired)
STEOT) NSNS JY(GLD.

wefsiser Brusorsr Np KerCul Gasefls Ye&GHlyassr: -

9. Sauerih QETaTisn D0 o4 sTeaNboe Galigd @ Camuib Qsmsirgn g
SLnLisiT & &6 SHib 2 ewTi & Slsemet GasliuS &S0
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@ran@ dAvustaller &HHSGLOUTE SMSM SIRISET G(meauT
&1 g Luflig (L1 GuiTsiry enssnsemen G.auafiiLESgidlsormsor. HLULMM_ G Curg
0 8:8merLs g 5516 Qs EThS60, HEUSHT HHAUT St g ClaTHiE S0 Cursny
smamaemen QeausliiuBsgidermer. susrsm Semsullstr Gurg) (aggression),
SiousTm&ESH6T sumremw eyipSQSTETE 2-s5Hsmer IgsGSHsper. Ho
gLowsiseaflsh amsmiu SaLNSS Sinkg Jemarsail unsaemin Gasfluudiss)
ssusmemtiflHllear . LopSdlensTaamar Hjssog) GLifiu QUTmL Seer Jjma S5,
Queptd spsll sTeplFer GumsTmeney gy eior VemyCul Gseflsd g Haid
smeriuSsrmer. Qurgiams CQnl aflurarsHar eme Gumery G
gmemusd H=QrarsCsl Gulurs SHmerssmear ojmasHlarmer. Lg
oG smars srapnturgid, HFansSsUuOGUTEIns L Slamargmer
i ESEeTmenT. YEEILHID Curg) sursmi eip SHQETeH o HHisemar 1oL (B
Songlupsmenr Geasflsar Q& sTpear. Ugie 0s GrbEsafled uo Sy
GruGsar  (small  sized) Qurgours wWYIFse FQefgme
Geuefliu@I& g1l sTmen. &6 GG ST STs(EnSSmLullsh amens maisgs
GlamsmEms op-miIH CUTESIb Serenosmius (Subdominant) @méSma). amme
2 Wisd meusgistaneTEngse susaursiren (Dominant) wemLiw @ ridlsr
SETEMEMILS GBSSHMG).

urFemeuETiQST_TUMISH, 2 Larpurssd Geidmu Qausiiu@GsSH
Qmanamené ssutausnGLn, @ermow e liushHELs, sréiflesner afigL Layb
LwsiTLBSIm L. eT6of s, UMTenas QBT TLMISMISES S eTEemeuseT a_sTaTs.
urisneus@BiRsmer S SMSHDE NI (igwirg. Ciosnd HoriseT
srifisenemiid Seutdleim sMaTSHTH UL elakigad @hs Enkismer
NSS! neuSEHHS) CaamaumsrCurs) o HiC Quusfin 1D gicistrmenr. (57.551)

BleGlysmé An@sener a6, QeramemiLg S o (umeaisseh (bloating)
GustTnemey.

. Qgr@e_swniey Asm_fugigd (Tactile communicati'on):-

2160 Ggn(isme eupeutd sTHLIGLD Qm_iTt i Qe o_smmiaid @i
A LD. Cprhle swmiaumers) @psis Nmemmiy (Social bonding) SLHmDs
5m@0u (infant care) whmis seaf QpFwsmifinel uustu@dng QsT@
TS QQW.Lm@Ig;Gb epotd efliiGasT garug o (pempuiled LHGHmEs
sllokdlmars As1 6 Tsrus 9@ Asidou AsMuiuEsadns). B
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ST nUMp&ameuTleh [HTLh STamih L6 bib 2 1 sSlsinbe) s 2 Lne o 7é)
geir sty QausfliLG 5SS @snarear sfiurar sOSSHSHT_G I GL.
wr&GTRIGST (baboons), fas, GEGarhEIkG (Langur), &uss s
(Gibbon) odmud AibustrenSisseir GLiTsiTy LlsvrGLol Biseflsd Gigm(h) 2 swoniey eLpeutd
QsTLiums® Sfsd FoLoundng. Qaadlehgss IpsHsy
geTEnGWTETY ST 6T e Spadlermsr. Gugud CusTas Cm @,
19 SE15STaf), CraTss Sig &gl ellnemurHilsmer.

Guenu sfakiGaailh QASTLOH Q@ WSS GSTL TYDISED
USITEGLD. LSS, 1 (RE6T, LTETssT WHmLD BiGHT ShST GL lp&me
BSEND, HiTig SGU_lg &6, GHTBIS GLlg ST LoNDILD FEMISGLp S6iT CLITET DEMEU
@sirileir 155) e 1S GHSS, UisSH WSS woLGSD Qelag) Gumaayd
eflememum (DT meTT. LOPLOTEIT 6T, LOTEITSH6IT, WITEDETTEHST, LsdasiT GuiTsiTmeublsar
Sy aflevrigsafle s aumanamwmy QuafliL@Sss Q5o 2_smoTii 6
LwsirLHEm ).

LDEDELBEHES SINEGSHeTs Garsgise (billing) ue LWETUT (RS METS
BHAMG!. Sj&Cumieflsv Quissmrsur (Agapornis personala) eTewenid ST &6b
LpsDEUEST SaflSEL BING eeTmpeLTETD) ITE maLL 6T Cosrs Carssdls
Qameveélsarmenr. 2y eormed Lim LID6TH62E5(STHL 65T gevorsmLWIIGHDCLIN G SHI6MLOWITES
Gams g ermenr.

GusTy sakigasis QgrEe amia) GFrTLDIH60:-

ey Qe QU(HhiG 1L LTS aITQLD GPSTLU eSluBIG ST JYSLD.
GWéaafsnL G ubsid srHu () HeooSlurs e, QarBiseh anflaxgsdlsarmg.
Quistir ey CLoL Bssir Sjigdisd Gily Hamer SpTSSall wADEALL L DLMIB6D
QsrR&ATpar. SLO FIETLS SRS (oG 2 7é YPEMSDH
QurGsipear. fo suiLseis i SLOUTTT paamer s HAhSD &L Hus
GuITeTmEUMMIEIT PLIGEMSILLD Snl 2 TESCTMEDT.
Gysnu yidsafs Gar@ 2-amias QML FLmIS6:-

STONDLS Got L riseflsd 2 6mar sTmbLsET UGUTEID QTN RETM
Qam’ @& Qsnar@b siisd Corardis GGSsmme. BEQSIMESSHETTED

STDL IS @& oL Gl 2616 (G (LpSMLL] U ghissT 2 EILGEsrmer.
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2 swrey CoGID ey Coafiumerg) e LS 2 mTey e SmSS (food
source) seoTH\ g S5 eN_L e H6iT S L H5SS SHHLIIL 2L 65T s, aflfleurenr
pLeTEms HOHDG. B JnHCreiu afekSusTaTyTar ST ums
Stfisod (Karl Von Frich) steirusummsd sflems s (Histen g, mssnom(bid Caefifisy
@igl Costr gl iged 2 eiver 1y CoafseEnsE 2-Lovan GHTOISH cpaub
(physical touch) 2_ewrey upifit Gaiiid) (Weedl QEflalisasluBdng. Weir s
ELsmom(Bid Coesfifisir SHenaisnwe (orientation), mLsr &&lstr GCousid, FL s &Gset
mLerorQidlerm urlinfler giete) CuTETmAIHmM OIS 268060 Y STID
Qnsddarm @b, Gsrmae gy Hualngubsds tp CEafs6En5G
QeNaléalLbSHng. 2_ammea] SN JHE @YmkhSTe a1 onsan (Round
cance) Qgmemeuiled @@EsTH 8 CGumerm sugausEan (waggle dance)
L swrLon(DeRlsiTmear sTeur shimed Courtsir oHLifleiud S ifhysiTenmr. 9)S6iT L) GnLigsd
2_emrer 19m Caafsser pLsmorhid Goeufemull iNssrumfle Qasodlsmmer.

oo &S @RTTRISET STOIDUSEMSTS S0 LITGISTEUCTTS 6M6LISSI6T 6N 6or.
TOSGIGST LIS QeplGusrast (Aphids) sTibUSemer G LITSIGTEINTS
ssUSFIsTOTE. @ISNE FLTSHE Qe (IGLSTEHST MIbLSEHSEGS CHetr Guet
(T, 65 2_suoTmeLId S(THESTMET. STYIDLEST LFGHEGLD CUITE HLb 2 T GIHTLDLESST
epeuld Qe IGLISIT H6meTS St 1g 2 sowTemsud: Gl Slsarmeor.

&lov aflevriuG s 1 GlerSmeé Corihg afleurkiE s EnL 6 QemTLmIgn
Qamsirlsarmen. (s7.5m) Guetor Qamsbedlomsir upsanurerg (killdeer bird) geir
g _emL Crpré A& Qesdlerm stdiflemiué: smamib Cung) ser Hp@eser 2 LGl
ol L gy Gured ureumer Qelig) NS BaaTEmS Swt lpelmhs Hos
SmullallG HssTm gL

Sliymaurssd (Grooming):-
@)dlsv @retar(h) sUEMESH6TT 2_6ieer.
() siypanéGge (Grooming behaviour):-

eny Gl Gsafls 2 Leb uriumes s GuEbUTID ETE&ET epsuih SiHSLD
Qi@ Sng). sraflgin 2 e uriumers) sumi ppetors [E&EULD, LD SHETTE
é‘ﬁ.ﬁ]u{Lb siggpth Qeawtu@Emg). Qeverissifls SipsorenLwilsy 2 sitem Gleul (i
uMS6T Flsnutl Gumsot LWSTURSSUUGEMS). LTl En SIS S1D LD&ensamiD
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BTSHSILLD uwsru@G s o Lpurlmus &5s CGFuSarmear. WsSTEET
CrpGuI' LT GIRIGSHT RGNS Qermar a5gn Gaig Qerstdlarper.
suenrmome Hewrs Qauefliu@d wLESETEET GIhEGST WHYLD
WTSHEGIIGSafe GLTaTSSH Esh STaTILGENS). &b STSSRIsTaT
efleurhiG ST 2 1T STSSaIETT afleubigsmnd gidsl GalSleTyer. WEHSTSST
@Gl (Macaca mulatta) @rigsefld Gmpbs STSMSWMLILmE
2 WETHTEH GTESMmT SHEROUTSD &S5 Geaiwiu@D &Thdsr
HeaéCapu sammené sMlalg Qerar@in s5sn Getdlsrmer. s
2 UNTBT& GTBISST GDDES ST iU TRSHEHSHEGHS GOES Cous Sl
&&81 Qaliflsmrmenr.

SIIUNATSSEmSILS GmDES BT LHYID 2 WiSTs GTRIGSERSS
@G STERIILEGLD GUPSMUSSML HmaTs SmenaiGs GIILDaTE 8 Eler
&S CETésuTGL. SH5ILESFISH GTEGSHEESHES WHPESmuwd
HiLHemuh yeNSHaTmG). eTETL SmS 2 6T6T GUSAI aflevhi&semmsr
GIhGsafa Cu phnimuowd JHmwduh Hous siuTarss wseab
uwsTuBRElm 1.

2) gmussn LSS (Invitation behaviour):-

SeTEnaTE H&SID QalibLy SIUPETTE JOYSES R(G efleurbissmen &
sl pameteny (Groomer) Gprédé Qasirm Sjs6r CEATHCT PSIGIDSHSE
sl o L sikE LbsTL s Snods QeriAng. S&5. Qainyibing
SIS eflerii@ siLpeTaTeny GHITEL LT &EMos GHemevaiil USSHEUTL 1g 60
Hrills Qsmergnid. gGarsafle CrrTs UMAOLQSsTUSH LILpMISSiudsmr
SFvLWTMon@Lh. gilupsurert 2 CImagms S50 Qi gmoi$s 2.1 sr
&85 Qe GG satars Comawraruy &f Qsig GeremmG
2 (efleir LaGay LGHSmaTLD ST 1pE HSHD QsiigQaraéngl. fae
GG sad Qupburerar CHID GUETGIEE geoT @lemsuTd (GTraidlene
SlLpaTSEh Camamius Qaldpg:. Sie Crrhsefld Lo (PLD YT GTTEIS
B6iT Eeneurs: GTRHETE HSSIUGSSIADE-

IV. CauHufwsr @riuiGssir:-

Coudk QLT (L &6 eLpsVLD QEm_iLmise Gk SILTEKSLD. @(EU @surg,mg,{;
Caribg 2 uiiflesmme gt G NG QuuiuE CauBufiue @ik
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SQuyCunsirssar (Pheromones) stamiu@id. F&5 sumiltg SGUFClomsirseafis
Siflserey Sabi, aflurames jsvegt 2.1 65l6b &iTéEL Lim Sramiser epsuid BfiCanr
Sioeg STHNICHT saubg e LT st wHGmrm 2 uifluflsr pLSmauds
wrmsme e i réHel@ib. urimaismi, galert wHnibd Qg rE o i
Gllsmem Cure glengl SHQUTGLTsTSaT SOMIEF (Sl BearL srod
Reneud H(m&H@tn. Qs Lsmemser, Smb QauaflufiGid &Gy Glomsitair sriCuTs)
@emevoTeniu eI eTsarm) SyHtuMeGsGL SGLFGLmsr semar Gsusfuii_ (Hi% smd
EemIGUmESSHNEG SWT sTaTUMSE SLilSmE il ms. iblsames Clais
eflorisrarg) GrGEamo Glesrmaili L Kerar o &L ene ol HiF Gsir
Qi) eopilemsouflet Big Sk mSHG)Lh. sTerflgnnd LQLCLomsiTser st Qi)
wrflé Qarsng H&En Geidsmer shHSHFCFHD FphHmen 2606
sT@istr6afled S QLITGLomsiTEseiT LiTad dlenansarg sLienvsh QERiiSalsons s igsyid
1B Loimitd srmm o SueummTs Sretr gySle HifenissiLBbiSnS) Wenip LMD
Quepw srpgy Gurarpsme &QuyGursrsaflsr Gipemera Guwaralls
GmnESEINHEMG. sreerCou L eurflsene spling Crms @ manile LGLUTGLomsiresT
psuLD QLTS LbSLomear suLfiumELo.

a5 () epeh S auss, sufld s gengLiLeSlse, smliLamsiioms Gumermene
gmsuy  (stress) qpu@d Crrmiselld surssmerd GQum,srsmen
Qeusfuf@esirment. I LTI  tg Se6ir Hib oy 1" A TOMALILIG S, BED6TT, S L5.66iT
GursiTmeuremm ATEHESI QUITET epevld @IS sirmen. @5 sumenSeTLi
Qurassir AT, weoid, 2 NPET CursTmamy_sr QeausfufiILRHS). Heo
STLLIlEET eauipLd H@LTGLomsiraeT Geusfufi Lu@srmenr.

| SipiEi wHYID LEGMS LLETLGSSH Qam_rygige: -

BT whHoud weotd oy HwieuHfletr (s LWEGTUTG aITsnaeTs &pfsir
o sTewaL) LTI (Core area), (e_ememasil Ly STeTUG) 6(h OSleUSTEUT S
SFlsLrai uusTUR S LHmb e UTGISITUILITEIT @L_Lh), 26 afFQee0emsn
(Home range), (giseféGasimen sreirug) o srera Lrienus sppusTar LTI,
sl vuETLESAL YT Gonks urglsruystar @ _Lb) gl
L Hletevemev (Territory) (oo afFQasimevsnius Smfisirer LLETUHIS SO L
u@@ SHSITED LTSISTILDD LS ) QpEW QU Bisemear setor_ileusm@in. e
fetiGHT aflufiunn @ilaGsenh Gk, Qarts@h GLib wHmts
g_.ggr.m@m.@uh & wunmnmms & etorL ey fAmfmTud weSamGuwn
Lwear (b & g) Sl str mear. Q00T 17w sm 6o merg (Hippopotamus) smb-
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UIGBSSLD Eifensoulletimig QeuafiCu 2_smrensug Coip & Glasogd Cumg)
gmb Qs aufulle) oy rheTEGs 2 siroT GBI 5566 Qs seflsir ymdsb
g smemsems ol GF Genddtngl. eTamsoms GO0 Curgs &6 EUTENE
LSS 560 o' lp S6IT PSS 2 WIFD aueny suemibgiser gmauisaflsr g
LB STETSMmS BONSADS!. S P suTFEmET Qeuafllu@ S g I8!
1ot Guilevsur &) sedorumTemsUTsh LGLOTMID FTsRTSMS BBS6iT M. LisSiser oo
@LBismars CoibAs@SS! SIECs S asms siflsdlsTnear. LyEmi LHuitd
LEIGULesT gpfuma b urmguiio Ao GMoiiLL @ iismmg
CoiOs058 Srits wnsms GESlmar.

QasirAipsE Hu ErHsefle srariu@in Sy whs Caanmbg (Slow
loris) Stb oy" & erevemevsmiLis seir A BiflsiT epevtd Glb S s HSmS!. e
ugHu Gufsaraile saurwd sryder (capuchin) STTEID SIS
LI5S STOSafe sl Lions aumphdrmer. aQaurd slipn sefl
oEaiFQs0mn Gsrar@drarg. Fidrar YA GG S
uTgBEISmTLD amssmard Hpfflsd Foarsg @amosefsr g ué sid
MRS @isSsTmer. @Gg Anbrme sgsaysed (urine washing) eTsirgy
SMYPESILEHNS. BESurals) euTgD STOUT LTS BaniGu@m&ss
srookisaflr g op & ey Hib FTewtd wHpd Ayfyre G0
Qs srmenr.

Aiismssr, Lledr whmd Ansmeser CuUTSTDM SHIS i
S&Qasimeeniu SHQUICLTsTESTET epald @SMISHGTDRT. Srgs6r (pHedls
WL oL Gemends &1l Guosoenesr. Sihs wrhiseflsr 5gi Sy seted At
s1fSgI s gjevLmers &P 2 gHCaidlsmmer.

. Apiiyé apinSlesr Lwsrur®:-

Leoli TS

psrOEHANE smns

GsmoyFad




usv eflki@ssr Qs iunssEGs s Anfmréur ghag
LsSmaGLT STHSGUILS D, Bibs eflmigseaf amsmen 2 HusHE Cainyb
ApiSsemeno aumiss sTUlissT o drarer. @5 sriilsmers Camenumer
Gurg) LwaTURGHS GameTamsumd staTusTe aflsrkig st HmIET LHMID g
epoowrs  Comeauufidmros  S@QurCurdarsmer  QeauafllGupmaug
s5h&sULEHmE).

(a) welysyssTind (Anal gland):-

QUmpLUTHT g &6T (Monotreme) (plamLufiGibd ureFl g s6m),
smutiumeT g ser ( Marsupials) wpmid FE&GQsTIeWELIL UTETL o &6T
(Placentais) gy fwninmiés @ibpsnpuilss Qamimise poL Gunidng. @b
aflvmigest s snilsmear Hamyulles gsosg sFomeugy sph Gumnsflsor g
Caiisgs Gl Slermer. (pstemen, stpibySSHlssoflser (Spiny ant eater)
&6t QU gIiLsmismug (cloaca) senmufled Cailisg) surgsmera@Gmii sl el (&
Qeflmg. Lruflsr (Tamarin) sreragin gemflled GraiGasT augieurer
SUTESTETEMIL 2_6MLILl SFeUSMSS &I ST menr. @ES surgemea Lm ellsurbig e
Sjeweflen Graidleneor iamismos SHSADE!. Anl 2 oL Hetom araid o mLw
suememusumed Gleogwrt (Ring tailed Lemen) @ergdled, gy etor wmmid Gus
Glevewpri seflsiT (LpetTsommiismel LOMMAD Losuln jemip Sy @I _russarfled 2 e artuilas
gLpsULD SrausseiT St &) sTEvEmeULS LIGHmILS & fldsRetTmenr.

(b) 2.fipBi &rifssr epeld QBTLfymSe0:-

&iTig, B, Lisiraf) opmid usy eflkigsafis 2 BIRET GIIGSHGY
UwearLRHDG!. U DUOLTEM L &6 WY SHmeTsHafa 2 6T GmesmeT
GrosonGLirg Hib 2 LAIpEenT Sk T B Gesinm) sib srasmesniLs: @B (i
s QElsrmeT. GaupsTQerssl (lesser Hedgehog) epgsdlss spm, Quimpeleir g
2-BpEsor 2 kel s QI Neimeort syQUTmsaTE: SireTie & @ BUIGES STDE.
Guisgor eTsSleseiT SHbT LMTLGEHTILGEDET Béd) GBLSE Qeiiidlstrmen. @ge epsuid
Himks) @stregnd SEUFEMSHTS G lp ST 6T6O\Hem6T suSenLfleTme.

Simeusnas:- Ggib im srinflssr epawrsath sursmers GPIR&T
QeEiwiu@dsirmen. e (Roe deer), @ysmev omsdr (Black buck) whmd
srrﬁfur'r LOMGET ST 6T (P& s, 8680185 6T 65(8; S1p 2_eiren SmLlsmer Lorrugefld
Coldg) GiuiGSsmer. Beor Jiemlsoaser (Ground squirrel) mmid oy@ELoflés
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wpersmbusargdl (American Percupine) Gumsirm eflerki@eer smssr gsmeuullsr
uGGRISET ST Blansrnullsir Lgrn out” & steveneult L Sullsir LigRD CHIIS SIS
@GOG QeLflsirmer. SHLY sume wirerseaflsy (Black Lailed deer) gigl
CUSHEHILITET 6uUTFEmETE SITLNG6T 2_6Tamsor. 2 L sSlsir LsbGoum @)_rugseflsh 2 sirer
@éaminfast usGoum GComauasmears QeiiflsTme.

w&iQspunfasaflsh amsmeard sridulisir Gausnsvast (Functions of Scent
in Vertebrates):-

TH8 @@ UHUQUIEHERD & GSPEUILLUL GO uFgISTUUTRTSHTS
2 GL6uen alloriE 8 Ehs(S Were_ el (uneasiness) siHuB SgISsTmes.
QLQUTET SHlb2_mLenw a5y 2 swTimas GBS0 aTHLRSSIS DS
afleurkdng fpsoneT uTFmeT (5 LTSISTUmLILLD BGBUITL SH0 2|56
wewrLd L eSS s6 @euall (b GeoréEé QETh LTS STETN STSTIT6I0T SHENSILLD
“Gihs @I smamLILG), @S0 HIeT UTSISTIUTS G)Hs &G 616D
2 smremauLLd eSS EnsE JeflsSlsTmg).

aurgemer s, ofkiflsr gsranoismemu HfeflsSlamgl. (G 6Lw
1963) (Kuhme 1963) gy (ufifl&a wirsneamnurer g g6t @erliGLmSss sTasdln
R THNDILE 55558 ChmHLELTE) Ser Gilsamssmus Smill SeraimLi
OpHPIGUT 196 9 siter srlufemw (Temporal gland) geibg QsmsTaugms
g6t searablsms fefds ahflaus snéss SuTTHng ey
Qg flailggiererm.

urETt BLSmSa aremar psHWl LRG uAGEHDS. e
aflvkig a6 sib oyt Aasoameeni GILI (6 s Layh stélfissmer aflrLepd
surssmenr LwsTURENG. s Alekern GEWE GeluiulL uGdlsmer
séflaar sLbg Qson alpnyaome. GLgD TSI Lis
PE&Osa sk Grsnr® urelshisamer sy CaisSng).

sl aer Smb Qedgid S50, Dl CUTSGMTSmsU Udlsy
Qeinug @G sirer. N S Gesirpib el SoumeilLmoed
Bésah paQurm wap Qshgib Curgid S auflmus Coipé &&Hmu
s s;smosh @Y &SauD SHIGEH puPrSns).
Wesiisd @ dekg sr uGHeomw samenLuil @
slubyRng. Deiremt SULGS PRSI S65T aUTEEmETTILITEY UM,
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Bisss @Il iugd Qemsnssiu el L g GGk semsmL g
CamauLng srerny Qafuiu®@sgsan GHulGisn vwsruGSpg. feo
FowRISHMH oy aTsar SriGHT GUmT ElMITamWLID UTFMET e
SHUNGSlsiTme. (57.5m) @ITUGIL, S SHEHTNS S0 6007 (Lp1Lsh GlLtetor (Lpwsd g
geir greoL& sriflemu CailSg) GHIR Galdng. S6T G e Sememuid 2y evor
Guwe sir greLF sl (chin gland) wre GiWlOQesSarng. Ao
aovkiGssr gameLulle saraflln Cormm sHiflulflsr g aurgeameriums
GG SsTmer. @eusurgy @GouilLiule eflok@ FawmamLuis Ner
anrmSaiiGEng. se0lsEni sstrelsSlsenin Carnm srdifluflsir gy Smufrme
SHBSsrpar. CQabwod g0, smi Cursty efokigsst Cuomiub iy 55
surgenear yifidlsarmenr. @susunrm QslngdGurg ursdlerid, aums LHID
suaflees swmibame Gursrmsuneny Dyflkg Qarerdlermerr.
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IS5$humuty - 7

el safled By weir 6s e
LRIl L &M

usv Glasd 2_ullflsaflsor poaostor_ss 50 & @lsnsnurerGismm Jjsmili
R0 Q& o wlflsaflv @eome. aaflginn @@ Gso 2 ullflsarmear
YCrml CLmGamaun&ssT SHIeRTLGameT 2 a8 JS5NCasNus Sbam
&&umUSGI60sTamrH QFwaL@SHarpar. fo @ Gaw 2 uifisar e
Sig UuenL. susns Henaarsurdmemeolt QuibnimalsiTmenT. wTLbL Letsr_svib @6l
@3 sTeusuTm) FTSEIID ?

urpiffuns Gumsrm GoMepQsnarL 2 WMflssT gCHmid R
e ufsmig) ovsg Qurpeflsr g Curdarmed s GDilloy Gusssms
st seflemaufleh ommol Aflgy gmmb susory WsiTsurmiic B, et Ulsir(pemerulileor
sipe&eng Emud ssorLb (psirComréd) @I hALILIHE) (pHEmSW auflHsL SHHle
@mis Nvd& Qesudlsrmer. @& saliiéEi Gewsur@® (avoiding reaction)
SO BEOLGSUILIEID. rprel urpidusdsr e pamemulls gaflssiu@in
Blwés Ggmssm_sd uTMESuGSsme BlsGousions (peirGamsdls CessIAng.
Ba 519650 QewaurLr@ld (escape reaction). flsire 1 sShumidlied
SyrmiEAssT epsuid @ssnflamearaer ST SSID BIUGHSOINSENILE STHTbSMeY
sTsaT ) Shevar i n” (HeTem s

2@ Qg 2 uliflsafld GnHilmpsaflsr Qs ChllLTSEET g
wenppsLTsGar sae) fsrarpsssHsar (membrance potential) eLpsoLD
s OULESSILQSDE. Fefid UG g CuramyGsagsr (deploarization)
g YaoaTaflurssnrarg GOy s 61 Gl & Hlem Full 6
2 H&isPemsrars Qaisusme 2 uilfwrsgl sirCaméAs Casdng. sy emme
P yeneraunsainh (hyperpolarization) giflgurs srGar~648 fHs&
QealHms). Qesrais e QemISSILEL GevmarasL Grmbismen ummBAugHlegieir
Qegisd sEGSILED L udlamemanris ufiCandS55CuTEl (sir(pmsaTuiled
Gar@asiu@ib @mg,asg,gnsWLm&m ypeoaraufloursesamsud, e
Ymarle Qar@ssuu@LD STETL &6 24 (DT U &S S 60 SLh

TOUESSISsiTme sTsiTLg) SHvTHILlip HSLILL LS
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a0y aumsuna grsm_masd GeT@sen Curg urgldlugder
@maarsenn s QausiCan aigure GewsuBsarmer ? ClashiGomy;
Qafley Garam, K* whod Ca® gueflemens Ganemm® FLHSUUlL
ufiGen sememufier, Qassienr 2 L Lpsmsail. Cauefiiunsde sranflusds
Qe sy 10,000 wiL_ryG YyFsLns sraniLbiagme, LTMSSIuG ST (psiripsmers
gresor LUGCuTgy smeafiui suefssfldr saGmad Smsr Jidlafsa Ca>
Sussilast Qasosiisr o_srCer piemipdlermen. @\g) sHUGSSID (pensTranflorss
WerGarm_1s Q&  puaugd uredng. QosuCurdaTn Q@
Qusssgnsm_me urplidusdsr Asrppmeruis Qasr®sEGunburg
QuriLrdund guusflsaflst 2a@@mapndpn ybefiugrs GurLrdun
Sjweflseafler 2 Cumie) gHUGSSID HFpemaTarssn GFo (PG
ureSImg).

(pemeraufleun s syl WlsirGemmi_L (b (polarising receptor potential) e
flstr gevor_sGuTend GewsuGiausTsh sroafiud Jwefisst QEw geuadsr -
suflwrs em@@ell sroaflwn wyelmaraw goHubSSHma. @sauTm
smoaflwn saeiler ufurs o Lumiitg &HBlnYEEm6T BimpaSTe
GBSt oy HEISGSTEEHD Hema sEIymTes Smbydng. serta
TG Qurmefles Gurgnd urmffud sHitypures Hmul FHes
(OFT AT AT T T

ummlidwe seunfler pevt Qumid sreadiu wryailsnemumsTg) ST 6
QeglafimeruGurmisgt ue uyfmosmers Qe g. sarCau Hs
Qedleysiter gireteomsrg; sallengouns, Curgid somLamws Saili s
srditaflsvemen (avoiding reaction) gHUMSEID. sugiIDD STEvTL QTSI
sugsup sréliailensenu THUGSSID. ysmTe urrmﬁé\mg,é,]sirr Weopemearudied
Sefss0uEL GuEss grsmmiord gHuEL dupamaToumésad 66
eofloysomear  oloraure Quiisssidpg asaug GaTats
Qg aflouraailsosmen.

GHflemyysmoLw wHADrm 2 Wflurdy G sromi (stentor)
BET@IOLI GMIFIL (emeTiusd TG R uDHLSHs QL tp HGsTeT(H
wrgo. s Gsdurifisr  Gud  gaTar  @ds S ETmTL o
Sefl&sLUEHBEUTS Hatr o el o srer missT@enpaaflssr (microfibirils)
2 Seflume Seir o Lene Femsurddleo &[5H6 QamerdlsTms). @B)&STevr snev
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\eor(Bub LBstr(Bhb ST SSDOLITG) S5 SeLb Liglnsguine: GmpHmS B Lo Girsd
o Nsafed gHU@ED SHUsled Q@ amswrar “ugssiu@gaen”
(habituation) @&HB&ANSI. HHe0 HILDL LHGWIL LTETS) HmusSmibu
oefsaiL@ID gl UnssamfsRsiimgl. Gehgis@r Gegissiubio
mer TSI CITOSAs apad QuESSSSTHRTL TS B syl
BTy S55m5 THLGSSIHNG. Ba Gswe isdraredssms (Action
potential) THLUGSSIANG. Bemars QBTLiHEE 2 Lpawesd soLGADS.
BuissEgeton_sme e Lk S Gauaflufis st (i Sifloxgid CLITg
iid sTergssh Weluguns Gopksl wgeld Gawp BararQss5ms
TIUOSS Gues Jeaus s Gkl HiGAng:

Cuissm_ Bsn® shEsISss G Bbbal G Qs 2 uiifisefer
Qe seuey LmmeRTie) 2 NOUTSH LanTDHI, 2 euTTaISSTETL B&men
EEHDETSE, BussE Gewour@smend s OUUB 55D Cogid
seieller Causnssaniy LGS Sl rHmd Spplieni Bemsrambpeneu
B AT, srerGes LG 2 uliflsafish smemILGL ErDugeL LisogysmTiey
SimiILEafsiT oL &6 M S Qe 2 uiflsefisr s 2L eSukidius
(electrophysiological) usryseflsy @Glm&Slsirmer T6TUS) Gaeflur&img).
BMbué QFsisafir Wsirgaramus@id @ Qo 2 1iflsEsseth LG 2-erom
ehgmuurarg sah LTQTETS WHDID UYE@LOWITET S ETSITLIEN &
aflors@Hngl. @& Hroy waT_agHsr uflarmo aemisSILT6TS) by
Qesvasafleir L6 sTHLL L omimglemmed st L g sTeirgub S S saii
LpLi g uares Gt el 55 HILLE Snmiesafsr awmiGme DL L G} 6TETERAD
EGESIHES SYLBTONTS JIFOLOHSITEN G-
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IHwmup — 8

sHme (Yeg) yamuaid (Sjong) Llihs
(Learning or Experience)

(psiTERIEIY: -

ulipdyd Bemeraurhpaid @ Bramusder @rsr® UsHshes
Cumstrmemev. LD sumpeTlsd srHii QETTEmHD JjeneTHSICL DI SESILL(
mg eyl Carsg maussIUGENG eTarm Ls SImiEFdumerTsn
sty Sayeemeomt. mib eumipedleh B St esiiu eflauwtismen s L b
werseflenfl (mind's computer) uflss Caidg MuSHHHSTHID HLDLOTE
Sjener 551 eflegwnismemud e Hensrey s CametorBialy (pig.ouSoeme.
flo Crprmuseafld B weardurLb GlFlu WPuUDHSHS ANaILBISMET Gl
Roaraudss Quandoma. sQarallsd Hmaraiis eusds LD
Qeiburars) oL wardd EsEng!. 2y ermed FGIaiiGlemus iesor(id
Guefls Qaremph (recall) pr usHasmsr GmpuT@eTars:. @S@mour®
@emen Tesfled Hib mssefles LGSHD Blfeme STEIMTEYD Snl_ THSETG R
oo Lig 55 LSSSSmS LstrBILb Lip S8 afl_somd.

Ao waligiaEns@s G S558 o) Hpebd HmIb Henarambod
Hmerr 2 drerg. fls gfls Hmaraurppsm 2 der walsisEpsE UO
TRSGISHET QST 2 storar. CurETICLr L aflsrd sMd Q@ (POD
shHssauflar uLsmy Aseaflurs asrart. QEiGureius @ PP
Lmemeus (I ew Bledig&ed (military mag) o_sirer BGymsnL a6, LumiseT,
oaieeir, Ay) @ CmsTpadi BN Sme opils) Qersreum. Gabi
gmiev ersitgud gl srpssTari 12 Guomflsmer yfieurt. 6 Guomfisafi
ayemons Guaisumi. GrmsuGam uaysin’. (Roscoe Pound) srerusurt eouiflafisd
2 66T (5 JSSUMISMES R, (pson Ll SST0ID S L SHlrmlbus UL,

eumCgstr (watsun), Gamsiv (Hess), Garsirsv (Lorenz), ammiGsn
(Harlow), endlsirerii (Skinner), umsiCeume (Pavlov) Gumsirmeurs:n
sflvki@aaflsr sHmd ubl oyrmid Qleisgsiremennt. sy (PSH60 WITEHET
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suenmifigud LCIm_CLnGsmraur 1pged (e GioL (a6 suenmsid 2_6iTaT jenerSE)

sflRiGHEHD SDMsEsTTddrnar. QST 66550 &6y SHSH6mons

wrSMss Qarsgid WIkQsrsdurarg F&ErGw 2 mre oL sHar

GHLI L @ Sms fibg SikiG L G QaTsgIFng:. GaBUturs FaHLd

Qurmer srgiumfisid gHmears Qaming Gewdsrn Lnmous &/esaiser

F6Ar5HCCW Feir Hrenw L G WNer@FTLHEsTmar. @enauGiusheomd

aflnig s sHNIGEsTeTSlsETmaT TRTUSHSTET STHSSIGHTLBIS6T JhSLD.

SHMISQSTETEHS6 S ST eyl CImMUISSILL Bl6TeTS].

1 R s Sstr aflnersune sy, el pLgmguils Gaafiiu@i
wrpmCio SHme sTETHLEID. SHMS QsnsEnh Sner dsrsaflar epeid
SLOUUASSIUL LT @ Mok S6ir arperaid spmé
QansLma  BS55S5 sSowympse wifud FHuTss
&L SSLIL{GIEme.

2. sHmeéd epwid @ alaidsr HLSmsuiusdh gHuGD Fiess wrHnb
shmed  aariu@in. @burpph  IYGES SMOYODESS
&L 5sLLBuSlsme.

3. smuasar apb sHUGD Smarss BLSmsuius wThHphisEsh
Qurgianssd sopd sariu@in. Guurpphsmers Gewuoudss
epemeruiier yBw Hroy BerCarmL & spmisst (Neural circuits)
2_(meundleirment.

4. om Gueliyp Hepsd gyheg Garisdurar ue Gasfiyp
fepasamsd sHuGD oj@uugdsr allmerars Ijsuaflsor Sleir
B_Samguls o mamsslupin NrsScums LOMMMRIGST SHHMEL sTeurILIHUD.
8);'n;jsﬁlsirr s~ il (Thorpe) srsruail SHpame @)y eior(h

susn il Liflggememmt.
1. Qudlggia susma (Flexible) :-

BGhd g UYsSSLHLLED (Habituation). &b gefl&dpiy sr
25 HmadEssin (Classical conditioning) @) Comgemana@hid NS ETHLD
(Trial and error) . 2 smemsomey (Latent) 2. fgsMise (Discrimination)

&y gienesriadifiaser 2 sreTer.
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) summumpsELuLmea (Restricted) :-

@H0 (o) sypusriugey (imprinting) (gh) LGSSHIBD WHEID
wiswremiiiey (Reasoning and insight) gydhusnea L fiGth.

I. Qpélpousnss SHOH -

(9) ugsaiiLc:- B8 stafiu umss sHNO JGD. e EHflomns
girssorL_smev (Neutral stimulus) @ sfiwkifings Qem_isdiurs Gerbs @i
Cung) osuellorudlsr wy allemenurerg (response) UiglLigWin&s GspEs)
Wigs8leb (pgaugid HsrpefGid. @b Ao DB EHYWIGES FTHUS SeTmer
SSMUSES QSTaTUSHEG LPSSIULH @STPlLmLTSSTESLD. @S
Camanunm Sistmn_aié @ Logyedsner Lfiumoss selliliLgsr eypsoid aflemisTeTg
Cxrsmsuid g hmemouwid Calsgs QamTdng. LPSSILLE epsld Kb
flerkig s stmsd Gaiwams aamss QEluss. Lrg) arumss Somis
QamsrHimg). (61.5m) 1. v H Heir susmevueir snwowSEHsv BiorhE\(HSEL0D CUTS
@ uEFH umaulld HsHs Caramg Curng Camarmidiy almevamIL
QAL AeopSHuwiren g LG Hemw Crredl aflenmupb. gL L &S
ggi Planrgmss sanLgin WanGo s G sHnes Hepblal@un.
@msitursarn FOfmag gram_hsmer uspon QeTHSEn Gurg
Ao lr gy eueme YHBL UGHEGEF Qswams Hnidd eNRHHTng.
S|FTeF) ASSTULW&HGE b Lpdai el strms).

61.80. 2 Canars Qarames Gurdsmusmy (Scare Crow) smamit
LnemescsT SyniLsEe el Sems afi Gl unsg) eNPesiTmen. gyemrs) Ligei]
uys GQurbsuullsr SHGES uwd gssry oubmpl Unésalssl
eflRFssTmenr.

@susury pOEmOS Sssm_semar oyl sHms QemeTaSsT e

(Bg,suzsuwg'fm gnemLssmas sallisg sbh oypnmeoynh CpysHem s
il st Cailsgis Qamerdsrmer.

. Q- g;.mﬂéél,mﬁu SpSsfooullgssh (Classical conditioning) :-
3{6?6\)@ 56 Hoe geflFms@swsd (Conditioned reflex) gjoegl
LmsuGeorellusir oée Bemeuulmgesin (Paviovian conditioning):-
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sreflu oefiFmes Qaudsepd gyssfon geflFmss CawssEnn
QeusiGaumsirener.Lisy 2.t HEALsSwD flpsdlser eflFmeas Cawessir eLpsVLD
s GG SSILGSETDET. (6 eflevkid Soir siu Heneraysir (puibe Qeiwmoso
oefEmewnsd sbmw efiGaig Gsrmr® soflmumus (homeostasis)
SO QarsTenge srafiu gflémas Qawsd sraniu@id. sraflu SeNFsnas
Qewdaer o dammihs QowshssT g @Eb. Jeme yssfimo gaflémes
Qe Flpw gelsmes Qeudasdr (Acquired reflex) Q@G-
B&QsweasT aflurkiEeer Sl aurprTafled (s QU L SMSSHET G
Beneu sSsiraselr epevtd QUGB Qaibap THUGSSMD TG [if: 2 DN
(Plgujio.

(7.5m). ursuCames LfCergaen:- Emiseaflsr aruiisd 2 el
B Lo sr o 1BpET Sr&H55 QgL usiGsoTel gl uflGargmeuils,
udy_er G\BHS BMiGE LTAFSHSTET 2 aumemTd QarHSSTT. HUCUTE
Emi&E 2 et sThsgl. JInG o TS ILSDES FHMI (PeiTenr SiTs sl
@0l6ems Qaniism. ybLSS e e sk aflvaramaiL HLHSSaTlsme.
SLeTTED 5-6 (penmaeT Splou Sipiou Qeirg NG wMAESSITET QIGASDHES
(Wpeirergns wanfGuTens ColLgiGw 2 ApET srées QsLhdug). Gursl
Curs, Qaumih waNCWIEEHES st 2 BYET 67555 JSTUG HMUTETE)
LS TeT_me 2_swTihs) Si@HeaHuUS Qawnnbns s0m&Qesan® oL gi.
Bimasgram e ‘g éasgnsm &’ (Conditioned stimulus) steriILGID.
Béaram_ambe 2 Bipft srbs vyl sefliug 2466551000 & 6
(Conditioned response-CR) staniu®in. sHpaisS (6T LWMBESSITENETE
SeisLmen Lol (Gib 2 10pEiT &sTke Gswsd SLEDT wgeflswer (unconditioned
reflex — VCR ) srsariaui(hitd.

sefl&Apay g&é;as@mm&ﬂgég,m sreirug 2-ufifiwsy WEHWSSi6D
2 mLw Qunms Hsye 21 (S1D- yeSlemws SevorL nsTseT aNrEs @lps
S ILgID, QR ausD LsSlenué ST G TTRIGSST, UpsmeussT Y SNsne)
s fl&ma eellGyipLuGID S EEHSGMETITL 60 S G. sr&eflsms eflening
Cat’ L g6 Lipsoeesasi efleurigaEsih Siseil el G il alGa.gHd
&1 Qi graim_s (UCR) 24610
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S sepoauligsslsr amaur®:-
1. g éafoaiinssed ghuy:-

B)a H6060 SymILIATESEHL 6T GST_iLEmL LS. BB eflubigaer SHnms
tBetar(hLd LS 1Hetrmeor.

2. géafmoulinssd Qaumiiy:-

@s Gursurar y@UMBISEELET GSTLIymLWLE. @S
SHMSCsTeL s s CuTgih BsrGi Gssiglsamen.

QpéeRoolinsss SmL:-

@saub Guorswos gysgLeusSstr aflensrsumsd sTHLBSNS @S0 HDHNIS
QanasrL. pLSmami Qewnu®@ssGar jmag Gausu@ssmoGar sl G
afiESsiTmenr.

@. cpupPyd Sempupd (Trial and Error) gjseg Gsws spme (Operant
learning):-

—T S5

|
GImyGaired

@l aflesrarg sar Bosme JEmupd susoy WetrEid esoT(HID
Yund Qeilig), bpunSseflsh S o_emw (o Denssmars: semenss), e ET6T
g Wenpn Geonmd GewduLsd simissmsdng. (.o sriaTmLs
(Thorncike) etstrusui g, UATUGUL genw (puzzle box) LwsTLGGST.
&nctor (b GumeiT GBI G g smuw, QU ipufisir 2 s Hlsd o st (s, QpibLGUTENR
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ILPSSIUBET e EWEEHMD. Qb Ly eneursniL EUCUlyufish ojemL ST
peoarwmserg HuEuigmw il CausfiGup Quepd undl Gsilgg.
Ualls0sTE) EGUIBIGL RigILIS) SEneeniL Cuom i Clamsoam._ gl ssmL_lifled 6(r5
aufiurs Quiy@ameSlsr Glosh sTéifurmos LTS LR GS5el Sinkog!. Gy
AngmnssT BLESSID waoanurarg QpoyGsTedlsT Gush sausrsmss
CesssPsTLmSug. SnHH Lmaramns s L 5556w
QuiyCsnmn oywsd ssmas Hubs GauelCublugl. samsgn LIS ST S
BLSmSEmT aflvdELl LLSTUELD [EL 6 SSmeT LLmaT SHmié: T og
@OufCamgeme epeuth 2 mif) Gaiigm.

F) 2.6TERM SMHMb:-

s @iGsmms Qarsm® Gsmesl auifhwnfigso

S NRISTTg ST HDHYIFGHDO syymuyh Gurg o8 GOISS
BEHEURSEIST 2_sireuTIdS Qesmstar® feimsut CamaiLEid GLTs) uweTUB S
Qemsténg,. (s.5m) Carean® Gemalurarg (Digger wasp) &6ir s smL eI ®
QeusfGumubCuimg;) eu L s uepen SHri NG CuCe LmhE GFOSH DS
Bsuauny sHOOUNILGETESILD ST & g6l YHCs 2-6reT S| TG E0ET
g Hoseii@ssmar (landmark) Sifisg Qemréing:. Gerell Sl
uGushGs GOEEsS 2sHpIUl @ AILLIED S6T  &ullp 6060 &
Seuot (g 568 SHLTNIHDSG.
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e) Nfigadss (Discrimination) :-

@1 sopedlsr 2 wiks RmewrGn. a.6r. o ufiGargmeamnio us
slgSwrsiorear 60aEnbE priisamer FHUEG S e GHIILL ofléeE
EiiGE Qaugud gelssamn. gynbugde pmigems oellsmar Uifigedu
@uaaiissme. us uHAsErseEL Vst BiNssyb Smsr usTuBSs0u’ G
Gru@rsdiusir Qemitislw GO L speSlsmu NfiGsdlbger. saumrer apilse
mmbaser uGoafieer Lfiuyb Curs) sam_smear Qar@igsme gifure AfgasMiun
Hmetr giflslone suenibsg SerUIGSILL g,

Il usmnuspsGLul® shpe:-
1. ueariudle (Imprinting):- (GyhmsliuGa SHOH uamES).

s Gomnbs awdld spme gyperl udle) sreriu@in. Imprinting
sTETERILD sumi &em s Cametym. CoumGiysisiv (1935) (Konrad Lorenz) stestusuiymed
GarhesiuL g gypusningeds @air Qaig gymiEdsesme 1973t gy s
Grmusy ufls: aupras UL g). GCanGiysirer smbusifle amdgiser (graylag goose)
gk srémswnst (Jackdaws) upensusafls sib yrmilsAamw Hi g lem.
SpmoL usmenewTufles @GHg srousflan aursgisaflar (e semer
CrafNsg oL sns@i s@malifo mabami. wmLser Qurfibsan Qeef
ubg GeGoaat CarGysmsn Gadmril Giusemd gumill NerQsribs)
Qeerper. BSS Wou Yl smané Coaldg Brmm rsl INSs R
LGSemu gL sTEGW &malufigid H@pm @ LG Hamwus sTuli_gph massl
S ETESE Qg @Ehaser Goeflounhs) 10 m’ senéE NinG @ran®
difley &Ehaaememud QsiTmre seiba) ek QUL pulls meugg. Aflg) BT ser
sfi§gi6 GG asmer Gausfufier el Curg) LTE @ErsssT ST B
&Er&ma Gombiyesramenuih Aot Qem_riser. @b Rop&dléE opur 196Ts-mh
(praegung) stsrg Quuwifl_L . @sinmismsse wadammi® (stamping)
sTergy Garrgsr. QACaTSmeTsh @ s aae s (e ens LGS
seorL. GMUACL. QureneT wardlsd uHSEI5CeTeTLar. B\hs PHE0 FNG
Sigiuaid e GQerawdCantu ghHuL Caismm@i stermid oo Qysir st
SevarOW g ST

Gmrr@rrsz"fmﬁlsir sGSaIlLy fnariudea) eaTug sHnla S
seflaumawrg. () Gg sumpelicr 2Ly sgHD WG Hepdng. (

398



Hewds seraw Germm gl. aunpsomsuls B sruisaflgn Gem.
@usysmwgl. (3) QupGpreLsr Csifg arpsdign Gommramus
GCoib@sGUUHNID Bgl SpHssi Qegissiding.

Sypuariugas i Kin sHps amesEnsELs 2-6rar CeumurGieamer
1955 gyb e GCamearym. CemQsira efleufiggismemmi. gieut &GSSIILy (1)
ypuariudasit @ GAUNLL sruslL i fapdng. (2)
2EETsL LD sLES NG TouGh Jmuamkisst 3Gs SisTay susdlenLoiL 6T
@miugeens. Gy GGSMII L srs’ L S Quip oyfle) dihsTasdisn
LoTHmiosmLculsvsmen.

QypuaTiudey Gurrstrm fapeayser ur gt g sefler
sepsaemEAUTSsEHnE (social development) Wlsayd . &1
efleurkig &6, el (§ afieurkig 6T mpib susTiiL i G ahiser CUTsTmaDenD e
auHCaCL THSE QUMTSSTH LPSHEGSSH SOUD seTumS HIh SBIGaTD.
2O &6, UDEmeLSET, BTG, LLmerser GuIeTD sueriiy LB} (15 & 1 & 61T
wefigiaEnLer aumyGa aflpibLdsirmer. s@srafs gppuweriugsisreurg:
Weafl it s(em&@tn susmily aflakiGaEn&E LD GG b Lbs (attachment
bond) 2 mamdmg:. Cugid ypuariudalsCurg st BersmsE Caihs
2 1l EmL6ir @lsneu L& STHSTLILLD EnLoILITLs GLITEITS) (6 SITF6UND QY SLD.

Q5 aNEeTaTs) R sepsd GUWalsT Q% JBSLTE gl Hmetr
GpsuTssi () Fpawnssd (Socialization) sTerULIBILD. @81 QU(HLDUTILD
@ereniouflsy THUGID SyEahisEmeaT QuTnSEs SuHng). G566 GES R
ufGemgemsmuflsir eLpsuid BlemLAGSHUILLL gi. SH6iT @eTEGI6T Fepss QBTLITLSST
STUL eumiILs6T siymosd susmis e L aflaurbig s Seflbg) amoGe &S\t Sleor.
Bo i@ samsetd (Desocialization) srariu@id. Geelleomhigsmer
365 @ersmss Caihg allviiGaEsLsr CaTsg! oausSCUTE Jjme LMHm
EleUriuE B(ETHL 60T S0 LISMLIGH (5 cLpsmevudisd 5gItdS Qarein_eor. GLogd
Slev efleurbig &6t Sev Bl safled Gl ai L eor. walG&HGHM S EHSESLD Gt
SW&auTseL LTSSlememaer 2 sTeTer. GYhmSHET 2-6 LSNEGST Wipeneowrt
usteflssr GUTETH SEP&SH & WHEEHL T QgrLiy gpuLelisismey erefley
S EFSHGIL 60T gwﬂmwﬂut@mﬂ@eﬂs&rmmﬁ. 6 awdnel InG uireflss
iy Terred JeuTSHEHSESU useflGanL1b Lbpiu Liwid, eufhmiesed), wikidl
el g6, 2_ sy 2_sHTemT LOgISHM, AMHOUGSEH CLTsTaal FHLG ST DaT.
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@ma JmardIIh QU SRS gflurer sTsfld GUaansssHne
Sy g seir aflenarGes gy @td.

SypwariuSemarg) werCEml W@EHSZeuT SHmen TUCUTGID FiHs)
sub ST Gl Ghmssailar G iUkt Wlsab g. ey
2 6oL IuEmE. @hemssetlsr 181D TS (PHekd b auug) susHrulleurssr Lghsud
Bean yésfuurarg. Guumausdsd Qubbprisameari WfNged, oysry
HeoLssnow Cursrn srFamhisT DarasHin warpas Corermniss
sHuGagHETeT umilysmer 2jflaféssrmer. @6 suwidlsd Srenwi iflud
SYHOBHEHEHE B sme wempeot LTS FHUGLD. GLBMSHEHHE B
L &6T, susHuner of@ wHgd 2 mre) WG GsrGsgeI O sy
ST Goum, &rmiL Cowr, geuisEmst allsmemum, Geur Crmiflsiensy sTeirgmid
QupCot srdlisTagdlsn s GLuhmgullsar @usurar BLsmssE (normal
behaviour) EmaGusanrn Cursrg sdrumg 2 sty Gealemr(BL.
QUSRS SThISET GUHMSSHEHEHE LTI, Jjsin | CLITsTmsns
S sars wl G0 YSHGSYHMSSET FepsSHle GIOHUTAT FLSme 2 616
Losoflgit &amT s sueT(Lpig D,

(@ uEssHizaId 2 MEET&EEGD (Reasoning and Insight):-

urgl g sefld AemyCul’ @& 2 Fesfle 2 srerer. HeTHIS
sueTiFAwmLBES epeer GGLLUSTR yeubmisr wer susllenwwh 9D
silon@smaaiiL o wiars 2 dsrar. Spfma alokiGsa GuaLss
BLgemgemuub (instinct) 2 wifleme alori@ssT shmensith ST SieTeTa.
YaGeramster  aloki@gsafis, wvalgiseiar epmetufisd  2_arar
Gugepsverygent] (Cortex) merpre aueriédHuenL HHmILSTH weallgiasT
Bleayh gissrarile) UL SSaTSTTS o drarent. @GS weallsiassr s
sllempaursaud, o Crriseflsh 2 Langwrsea &M1& 6l & T6iTErpLD Q@W
2 EOLILGITESMITS; 2_siremearit. Guogyd GuobL’ L Flenameumhme, LG Soiit Smer
LDHMLD HISHTSRTITNR 2 COL_ILITSEMTEHALD 2_6Tareo.

2.aGETSE (Insight) srerug BoCuramgw réHmearsow hamsw
g{@;usz{g',ﬂsmmé Qarein® eNGalss0 QG UGSSHG sTeTUS R
aflagusamsts unll aflaiytatorsays 2 sonisylianonaab HEHSa R
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PensE uGSH G, BTy mearug @ HiyéAmarmw yfiB g
Qarsn®, JBNG R Simaus sardifiysel JS6iTy CausLBSTESLD.
LpHme onigssisn gyalémstsunsds yfab paLuBSlsrper.
@EQewsvss epememillsir Sensvu® Esiriis semdoL JerafiGaGiu HemLGuhm
O Hermer. rerGar gimeu ABTaTMLTETER oS &HSILESHDSI.
Qs e B ST yeflFmebaudamarail & shm GobLi_Lsnay.

Syefléme Qewebssr, G s BLSmS, SO, 2 TEHTSE WHDID
uGssHsH opdu pis BLémslume sinbhiGss eribgemear.
mistTeT oS Smer Sphleme aflukidld @Eha e wi aflwkigasr oy
UipliLigiTes oyafggmemengt uflammogBlsimeypen Syusomd. GlLibeypensm
Lmesfluflsir syemey Siprblsme sflevriietled B a1 2-LiT AflSUrhIG ST SSTIY Litp L1 1g1LITE:
sifsfsdmiug Géensms o nigl Calsng.

snmes pryssisr Qawsiun® (Neural mechanism of learning)

fearsurpmeo (Memory):-

SHMed NG SIS epsuid GuID Jyfleflsmer werdled Cailgg
PUGSH Hoarurppd aariu@n. o Y Hepararg (p&adlsd
ansiuG@ng. Nerart udlsy Geiuin’GF Calsaiu@ng s duflsy
sreteling HrksTorer Hasrarbpars wTHILG S S. flsneoreurHpsd
Ereter (D) susH SULIHID.

1. @ sme Hevarairime (Short term memory).
2. fesorL. asimen Hlewearsumpmed (Long term memory).

Dmaraumhpsd GNSs weraliuemart e LG &5 556 meT
(hypothesis) psrsmabSsHETOID Syl TEIAD (PgmLLTEL
ufGar&lésiuL aflsenc. sraflgid Qurgss uH Emb Beveredlsd mmaids
puandGurs epenerullsd pédlusmsr @isar LTHpassT KepasTs
RULSOSTETETILL R (RHSNS) . Jjevaumeale 1) 1Bl 6T &5 61 S eblsmLGunLimear
Bsnewrijsafls sFHUGHLD LorHmid 2) Hluyreraaflsr pimiolfled HLGLD Lo MHmLD.
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. ByrreatsensSom Cuurar Bleaawiyseaflds  gHuGLD rHpis.
(changes in the connections between neurons)

@l o 6 eumiiseT 2 eterer. 9. GlemeTrlySeT sFHUE S
(formation of connection) <. @lenerigeflsor LGTLIT(RILE, LILISTLITI 6irsmLoLD
(Use and disuse of connection). @. @eewriiyssr (pLgsnioiwismi g
(compledfon of connections) ir. 2_swrieySgTeton_soasst (Sensor stimulations).
2. @emeuTLssm gifisslu@ s (Destruction of connection), sar. &mmayn
o_sws&lemi &b (Learning and emotions).

(8) @iyt HU@S0: -

“eDmeb TEITLIG BLLTTET S Eh &S G @lsmewmTiismeT THLBSSIG0”
TR &(SSevsur BrOusuTsTisT gy &M&HsrmaTt. e LMfaauHYAT
AGmiied) emmenw sHELCUTE! epsmamudistr CLFaTILTTIY (Speech area)s@in
aflysSlstr QT2 swrEAILTILSEDL G Cu GamemriiyssT sHUGEsTHST.
Sjsurt Fleo Lireflselsir 2 meusmiolisnug (configuration) &L 6:iy60&H6NT60 2_6TTT(THLD
Gurg olysraflasr et 2 eoriie]  flmaudE (consciousness) K@
Gertmen smEsirmen. creraig) gsTmms SDNISCSHTETET BL&HEGEF o ST
Comaiu@Hearng boamr? g o Qersfls iy, 7657 5 (615 6 & 6w G
Gewewriy apu@nisnG Cerbh Comauiu@dsTng. G s STpSEL
shmeme (Delayed learning) olle& @A ma. epsmemuilen Aev BTDUE SMHMISSHET
(neural circuits) srpisarGa @miusTsah BIDLSSTeterL_soser @siauflufisy
CEFENISHILL LT &MY FieuLid STeaTMILD R SMHSS 2-6T6ng). @5 2 L amipd
sMmswev (instant learning) 6lem & S g,

(@) @ememriysefsT uwerur@Iid UILLIGST UTig 65T 6 LOWYLD : -

. LY ElemeuoTiiLser LWeTUG S STl L red Sjsunflssr Qawsour®
BeirmielGid (.81 @@ wmarsEL i Bmbs 2.1 6r oys6r g etmemflsm
@mmffssh Qoasgs mese) PLBULL &I @sermsd qafl gsmg D
Gl @Lé.?:ﬂﬂdj BIBESI axHLD STe_dssment Cummosh &6t HHGHILL G-
DB Yyheetoremileir epsuld &

o DYV SRSSILL . epeirm) L0 SHSEBHES

MG e Wfl&aiu 1L Cung SISSET G HLITS Bwhss. @i enemuisr
eLIEmETEmILI u:ﬂ@mr@g;g, GLTg! e L L e stomemflir mmy Syemioli s Gamermyl
2OLWSHTES  E\BHEss) 5€o%r®lﬁlL;éaasﬂuLng. BTy QFasEhD
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QL oyl G&EHD AMUSTES STERTULLL 6. S SmeT LLTUBRSSS
Qe 19pEs (genLowITeT GlemeuTiiL|c6T 67U L 6aT.

ErOYSEESRMLCL FHGsaGa qhulL (3) 60 6T LIL| 8 (615 LD T L
LwsTURSSOUL TR L 16 Hdessn b oemmbginGelsimme (61.51). 67601 6(1h
ST UBTLDDSSGH S GO L LS st (maze) aflurs gL
sHn&EQsTaEILgl. E&SeTRsIL S By rrareehsdmeGu  yu
BemeT I syHUL L T, SiCS eTellsmil SibeU LT evmaGeiT Qoo aflLmosd
FsorL. &b SOES eI LT, FhHaerCos udi gmpsGeTt sfure QL&
snméQems_. pL_smsiurarg (learned behaviour) LweopkaeOHnS. @He0
ufiGaramarsafiy @mbal LLSTUT b BHSHSGDCLTS L eneoorli &6
UG EsiTmenT sTeTMILD LILETUT 1960 GlevsomSGLITS) @eneuTiiyseT KoL b3
S s eNRSsiTmen sTeTaID SO LS.

@) @meoriaer (pagsowusmtgo (Completion of connections):-

BrDSlemenTiySeT (el bg HIbUS ST OVSHMTS SLHS
SUITTTTE G)(1SGLD HILDLSmeTCI SHMEL ST SI6TN S o afleiubigenaTs e
Crrmsafisn w0 SHe . @S SITaTD sTeaTeur GluETTMMED (T
eswGmss sHeH CHMULTRT HTDLMOLLGET (LQMLOLNE 2_(meundl
BGiLShmen e (pigagih 2 e B mhsme Wl (GG &8 @ILAYILD. 67657
Ao eflegwiisemem WG o LangpluTss sHNidS QarstHCmid, syeir e
afeswiismens snss So st a@SSIE0aN6HCHD STEITITED 2 L 61Tlp 5
sHNNIGE THAsaGn HETNNs 2 (HauTd 9 _6T6M EILDLSET &I 6wTLON &
Smudlarmer. ey efurer ipapudlsd SMEGTL UL LTS 2L 6lig T &E
QLU & QSITL IS E6T 6. SFTTEL ST uuflpuyd Comaniu@io e
e wkisald HrbLsEsdHoL Cu G emriys s Litg LILILIg ILIT & & ST 66T
THUGDetrmer. @euaTleneRTUILSET (PILELOLITE sTauCLajLer Sjsuailaguwid
shnissreareriL ® eGEHS!

() 2 sworiays gser_e (Sensory stimulations)

SMmESIET (PSdLllp 2 6TITTI6Y o sefléb (sensory input) gLGD. BSHES
SHOIEEln GHHe Qumid @i, e &, GisTES HYID 2 e S
Curermeney Sjudhuih. (r.6m) sTEMS 2 EWTTRUSSTETTL WISESLD QL LiL M06
Seflsnwufles suemi&aULpi MGG BEEEGS S sOnIDSHN 2 aTer
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SIUMLTIEEET &Lomaflss Gugisudlssmsv. @) GUITETD BMUSGL g &6T 6@
psme iy (6 QenamLear. ksl 6y allybs sTwWiILGSHS
QaivevomL_eur.

(2.) @soemriiyser fiSsILEIZN: -

ufGar gemarsanaGor sas sHblewTsGaT by GlanemTiLser
fissiu’Lre smms Kspaudlsomen (T.6m.) HmitssT Hmub sredlseaflear
LarQrpilssgmitlss o drer prousaflsr fo GO L G)enswriyser
S SHNUCLTR YmFhunTear Fepsd QaTLiypnaismer @anpred
subSH&smerer Guusysudlsens. &8 FmilGensT Syeme s BLUGUTLeMTS
&GS undlsr Cusd gl BELEHSH, shmwel. sulmowrear Gufly
oG aaflLd @mEg 2 mma a@SSHSEsTaTeT (pLBsR Cursp
Qewsvsaflsd FRULLaT. U (pmy Jsuafoi@GsafiLid sipul LT i
B 101N 6w evor iy & 677 P SsHuLGai L 5T JjuDPTR SN
Qe st tgeubenmi Lifihg Qarerar @usaflssmen.

{esn) BHmed 2 sT&Semisd 2 aeriayseEmio (learning and emotions).

suellemiawmenr 2_erédlemisd) o swoniniset Cag) EHbHTE SHme Lisnh
Seours Bl QunEng). o mbHaiEd o swniasmeT sTeusuaTR] aUSSlLOLITS
2_sTETGCHT JYbS 26T S S LTINS LopmiL Hleneuds SetmsmiowjsTer smmeb s (pi.
RO SbmS 2T G5 (Lpem GSSSULL L 2 1 CearCiu os1d @S5 LILIGDSS
SHmISGlETET(ETHLD.
@) Burrerseflst semwifs gHuGD wrHpb :-

BUBUS grewLomargl @b GHrbifsr Mg sis) Qe Cursl
Buyrmsrsaflsy BeirCaidluiwe wrhpriser (electrochemical changes)
eTLESlstrmenr. @rbiomiprawset DNA uflsir opfiCem apfis auflenauilsh (aminoacid
sequence) mmmiissmeT FHUGESSISsTmeT. Gsinurm tommin L. DNA aurerg)
Buyreirasflsit Lyseypend s misafls rdmomisemen STOLOSZHIEsTmser. @sueUTD
TRULL. wrimiissT Hoags alGasre R0 J@ILILSH6T epsuld SDHY
afleguibismelr Beton_ wm” e Hlamsrafen meussiupSlsTmenr.
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Cuprdflwi emamLsr (1976) MAspsdu vfGCsrgmerseafle
CupsarLamasdst  sar@ipssiuliear.  Guogid, BHurrearssr
grem_Iu@ELOUTS) LThissT 2ifls JeTalls 2 Husduraigrsab Guymahfiug
manL 6T SOl SSTT. (sr.e1). Currdfiui manLdr FLSHL R
uf@arsememuils sTeSleener @R Gssams WSS, @@ & eaimer
@asfier seflemott UOSH massTT. wHGPT® Geellmer Guours Sip
TellsERLT LYGbues Qebsri. Ao FrlsEsGuinG Yuags
gaflmolu@sd ahoalls 2 s grem b eflssiumon Gimafls
waussIUL I Es selsaflar epemareniul ufiCerHsstung ojaumdlsar
Augrersailid Gopss oeral UTEhisGs GlHESaT. JLATTH JmeTSEl
2 eRTOYS SIS ERSSD 2 L URSHE sHnIGAsTsTeT Dj@modlsHai L
sellseflsir Ausrarsald gfs eTey yrsmissT @mbser. OGO
ufiGarsmemuilss LufipAusflssiu L aflukigsmenud, LufbdlusflbaiuLres
sfloi@asememutd (trained and untrained animals) @il Gurgy Luflnél
sfssi L aflokigseflsr fugrarsafld oifs Qusn’ s’ Gissr @mrug
seuor(Hi g LU L g).
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S|5SwmuD — 9
Gaws Crr&ssn (Motivation)

aflurki@ 6T auGammipeny 2_aiays Srsar_su Gumid Gurain gty
wrgfliuns sHiafemsr yfaudsome aarumgl un elomEssflse FHrb
STSGTIEILONG ST, TOSSHGHTLTS 6 FRsh LsiTsEnsHmLow
- Lom(RiLh GLITs;) sTEIGT (LD SM-(H 0T60EIGHS dnl' L Se0SHES SETLIT6D ieuDmB
GESF Gemaid gl Ml aTand Qaraaaid & Gib. INCSTE
suusdan 916s Snsn @unilokigs g L Smsd sramibCumg) o560 2 e
5T L SE BABHaTHID B 2 SrFard Qaligief (B FTemremoTss
&Lhg Geswgid. samls ssiQeurdy spHIIHGn GG gCaTRsumsaTy)
wrlysrergl ststugl Qgefley. Afsn Quim 2 s greorLsis bs
LompmpLflsvsmev sTamudGLImgy aflouriidlstr 2 srara:Sdleh Lmdotd (Internal change)
aFouC Gstergy sTeiryy ypfiusomb. @eieummy SHUGID 2 sTers WTHMD Qawsd
2 L Camer gz Qewatrrssn (Motivation) srsitn; SymipsslLBEDE.

SUEDTILEBD: -

8@ sllondng by sfigurar gramm e usbCam) shailuhsafld
Sefs@uwturg el 2 1L HQewdiun Qausur@Gsais ahu@n FHm
Bnssnsaflar eflmaroans eaiQars shemiusdan QG slgurs
Sfsueflevrtg GewsduBid stsirmy LmiGeor 1977 (Barlow) Qawed Crrés5ms
uETUMISSIETETTT. QewsCHTésih seiregd QETeas e LTS WaTlILTRIE
(mood), Gurég (tendency) gme Qewansasn (drive) Gurerp
QaTHEsmETLLD LINGTLIRSS60MD.

Qawsd CrréssHsr Sl usiTyEeT: -

1 Lewatprésn sug @anse (goal) amits L Smauneih. GadE
stetTLIg) Blemmemey (satiation) srHliGmmaE:n HlemeulLimeib.

@Qesms Crrédu Qeusur@ser 2 _GWTI 6 HST6TOTL 60 6L
GewiuBSsILE Hng.
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3. QuwsCrrés BLSmsiile SD&sem_ ety L5866 FnmissT 2_sTeTer.
0] Bosmas G5 Hens (6151, 2 smrensuid Fanub CHEIS6).
(i) [Eesms HmmCammid Hame (5.6 2_oTenTsd LONMILL Glg HS60)
(i) @ s (pRmne) Lk NN 2-6Tar Sel.

4. @i op&ssempe Qawnlrrsssder Hamuwrar @QeubLThisn
(fixed action pattern-FAP) 21,@Lb. @lenau Lom)iT S ST smLowsnL IUsne.

gaTaysmLw USamwGur owng STesmeeur Sisgs Garemer
siiG s 2 simamTald Ghbsnh Qaidarpar. @ Upma S6maimL L
WéHuwworer QswiurLrar @ariGunsssdeTesd omEamens
S Qlsirmen. L, SIS LHMID & HiaL.L sl HLLgD CuTsTmme QFLNTGHELD
(drives) stsiTmi QjemUSSILGIHME)-

QrweT&sLD feraylh Qamsh Wi rrui’ ey Geamis (Robert
Woodworth) stssrusumed 1918th gy, 6607(®) LILSTTLGSSIULL &1 GleuiT (pH6iTemLo
Qewgréss Qawmur@a Hessafsr Comeusmul QUTYISSILD, GITetormb
Heve QrwsyréssHer QauiLTOsHT snml SPibe! Camem UPSSSHEm SLI
QurgEgid ssmu@Ssirmenr sremid sflemélsorm.

Qewsd Crréasdsr proy o LHOzudlued Geubur@ss:-

W&QeanbLeTeT 2 uifleaflr opsmemufish 2_erar sQUIGLITESEOTLOA LoMmILD
Quimewpsments el GumsiTeney sflkiseflar CewnEHT&aSH psaul
Ui, sudléfstrmen.

ELSmaullsh manliGuTSeomoeaiiss Likig:-

swaniiGuTSnTusvmrarg manliGuramudla WHmit  eLpemer
SyPwahm 6T QSTLTLELILETS BIHLUSTED QewnTes HLHmSWleneTs
S OIUGSSID minwioTes GsuHLESNE:. mamiELTSomostls 2 srer s
SO L LGSt BIEEHE0 2 e 2 L &eafisr oGSl PSS Igili
Smensurt) QubBkm&Ssirmen. oo Bsir® suflsefls Qawsdu@&isiTmer. 1.
By CrremamiiCur SHemudlaorerg ADH sTarayid AnEiuQums & Qs Si
emmiCuremeréd sriusred HufrssHo Qaps B War@Go o &
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QarsrariL@eaug S fESs0. 2. afvhsrarg Fmrs G'gly.é:Q.&SiTQ] Gisda
anficL &g1560. enaniGLTgernells 2 srer emin aulimm; 2 Lo (v?ntro
median) gesor IU@RLEUTE 2 sty L& Gawsmurhismer @@a;.@élfarmg,
AR UESE oaniGurganea g_suors&bL'_Lg.smg; . 'gq;_f)lsjlﬂa:,é]m.mg_
B 1ICLTE, LTS BL S SE6T, HTSHELD, a_sirmaseﬁlmr.r&ﬁ LoMmitd g;musem‘n
BLSens CuTaTmsmaLLD smamiGUTSeumnealsh 2_sitar GBINILL. LESs L s
QamLUiLsLWsmE.

smamiICLITSamaersied @Teer® (EGLN HF CELs(penmesit Lsirmsut.
ol RaTnSCsTaTy sdiompurssF QFwshuBSHlsarmer. Qb s.ng,élu&\m
Herit s meussred wHGDTEH afl JSmears gmLGl&uJé}I[gg{.
TOSHSSTLLTS apiGUT &somsd sir mmmmuﬁ\ﬂmﬁumﬁug%ﬂ BLE
QeweurmL oslEsred 6T LSHSEHIS6m eﬂmr’r&éle’r(a&wsu?m_.sm%
THUGSZANS!. Cogid G Greir® aiflipmpsemenih SHOIFEHE LD
Qu@pepmerts ypenfl Curnsirpensy &L QUL &G1E 6ot mew. a‘:;b.guffgﬁ?m
Qeuliyfenanfies erHUGD b HYID 2 1 HFTeuSHe FHUGL SIS
GCoumimBlssT GUTSHTHEINEMY 2 L aNpwirs: b Emensr fHQDUIGLITSUTLIAN
Quipiils & Hesrmg.

2. Qzwe CrréasHed Quaepasr ymsmhulisr ukig:-

smanuGuTseumasy Wl GiilsTy) epsmstuflsr 19 LGS EHLD G]&lub."ﬁ
Crréaghiin LkiEGAUDIBsTHaT. TOSSISSTC LTS QUEepmeT ummﬂ"ﬂ“’f
SyLuGH, Qumepmens GorarsHsr Werugd wHmIb e CLb
Curerpaipapyd  menliCursarus st Goaig GFwHCETSES
BLSmauflmersd o GUUGSSIEsrmerr.
QewdCrréssHer Qarsrons: -
1. GeonGlysireflstr Bifwé Qanstons (Lorenz’s hydraulic model):-

Gamsirgm’. CoomQuysirein (1950) 215 wHMID yndamyenflesr sTeusnl
mearyflts o BLSHm &6 QeuafsQamsmri erpmear  sTaTLONS
ofloufbgisrom. @g fio wr i (hydraulic model) sreirgus, o argdMdsT
Bihor il (psychohydraulic model) erermi ueGay Quuisafied
SMPSSILOH ). B)&Qsmerens Biwumile] gyentoliy (hydraulic flow system)
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yopluy & QswhLGasTd @s5HE @UAuUIsET GLiuLer.
QewnCETESSHDG R THIf LGS0, 26018 QgsirLibig60, @ soruflsor
B e CursiTp Qeusfdamsmfsenh GTSsSHaieTar G @bsGar SiHmgi
amri Gurersaflar  Jjera Gumarm 21 smiyasnfla @pLo 51T 1T 6UUT 121 55 61T IT &5
SjeonndleaTmeet.
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IsHwmun — 10

2_uiflwe sipms
(Biological clock)

(LpsIT WY s -

[ETD SEmeaTe(HLD saeGleuT(rs, FBT(eTHLD 6251 1sSI6h 67VEHESMMILI (T GSHRI L.
Crr &b sstmaMifisHCub. Grals s GMiniiL GrrsHin 2 mhigEHGDD.
o FLwWhSN Slesny well eILSHE wWerGu Bmd auhgl MBS0
sTaeoTey ? mlogy) 2 Lefleh 2 eirem 2_sTerasipanas (Built in clock) sterug: mog
2 paGaH - alfissd Crrsms QURIGUASSISTOSTET Hb GBI
Cprsde 2 pid alflsHCymd. weallgissT WL (HLoMMDO T
fmiGasEndEin Qs 2 drars o ulfluaspas (Innate biological clock)
2 erergy. (A Lieor 19.fl5 1960) (Pittern drigh).

SUITEOMI: -

2 ufiflsafls ueGoum) spsHenan; (Rhythm) ausnsseir 2_eemsr. Lomeliysr
Sjdeussvmer it GEAur W voLQupss Curg, gemeniw afrTsafly
e(meurTes gy sin” Grmav@gefla (Androsthenes) srssrusu Laflwiloy @emsuasefls
TR GusHs @uiig BOUUMmSS saTLri. J5NGs swmi 300
s hsEneE (peir yflsumiige (Aristotle) use Crrriseafls @mevgsr
sursrSens Crrsd effiESmiLensiib EIrels kgl epys0eTaTamSiD
SO Berarmit. efrigasafld psHamaa) (Rhythm) sremriu@essnSiib
sllsoriig seflgyid sranseaflgud mame Quynd Fanmprig @wsstb (Periodicity)
Logyeuflls ussory sTebTmih smievaiy Lmiallsir (1880) @nndl’ Gsiremmi. D1, 6U6T
2 Sl581 PSR LS @IFey THLGENS!. abSireir susmiibg) Galliusmaid
e gahisar (tides) fme 2 witg (high tide) smpsugraun (low tide)
yopéw uHesdmen (lunar rhythem) whmid IJmpsnsdman (tidal
rhythm) gy Shwemeu spu@Ssirmenr. sTeveur 2 ufilflerius Emid @bS &HFSS
2 LU L SHsiTmen. SLpenL 1L QLT HissmeaT Bibs R&Henend sPNHHEG
SFOU QUEKGUEISES Qamsitélsrme. SFTOTL. RSHMER) GUISSHEISAT I
SjgUUOLL UGITUTS Q@ G&d 2 ulifssr s dlenyCGul Gasr suemy
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sreruu@Ang. @@ sraflr GULILL Crrsds wl GiGw urpbdlimsst
BariGLGESSHNGTSE oo HDEHTTMET. LNMAISHST STENE LOHNID LOTEM6V
Crriusafles Wb ur@Hsrmer. ghms, suomelysdssr, pf wHmi
erembustrl GueiTmensy @raflgnd, W, GG CUTETHER LSS
SMIGMILILITS EIAIGSTMET. 2 L6560 2_6T6T 2_6TOTSHES SHig MBS QY HED ST,
sTe0\gs6TT, Lommitd SiyiLmetTLy Fefles6T GLITsITY afleriig semerl Lissdls 2_mitid @irallsd
Qs smausSermer. Hefleer, maméser, gjsmflsssT, FILHSE malser
Cumstrmpemes @rafed 2 mridl) useSlsd @ukiGEsiTmenT. aiemTLIL LI SmiseaTTer
wmid, wemer Gumsrmsupdler o Lefléd B\wEg CormLsrogHa e
o Comuwiussr 2 gifeusmgiyh GeafliaragsHsd oL TsHu sr o Crmoniser
QTS eyt SfiCamb. Qabion) gy Gesflsr 2 L sl aypLIHSTE
Sipmduileh sbueflE6T 2 (meaumsuamgsL LI &g 60ma.

UpmsIGET GF opemgst GHIONLL sruddlo auumeEGLTSme
CunQsrsrdsmer. afluki@sellsr pLsmsuliuelld Gl 5566 ey
Qnmagriug @wésis srauLGENS. GFFTG Gusasdlio (Periodicity)
EDUssT, Ersmbleosord smifesr opmid Geusfilnmétaps gy dhumes Glemeis
Aésemer Qawsoum(Hieer S hidliLeTereor.

QIEDITILEDMD: ~

193660 srirafleir umstreulis (Erwin Banning 1936) sresrusur “2_ufiflger
SmansgI 2 snes graflunid ((innate and automatic) esdlmeme
Quimysiremar ssin @suCaSHenes; 24 walICHTSHNES R (Pom Bl
Hepdng ssrmid @evew sTdmes samfles LweTu@EADG”. 6TeTMID
& (eI, & (S HLONSEE QaneabigaTpme @@ GEI L smu Lo Qsuafluslsd
WBstisr (b LEstor(Bb e LpeRsaTm Glsiwisd 2-uliflwsd g&denaey (Bilological rhythm)
eTeunILi(biD.

Qugstbumsorenr o uSiflaer SeaTHTL WH@ID UGLIBST Spndleaeari
QuiBlmsdsmmer. 2 () usdiuiig o uiiflesr (Diurnal) (2) OV HIITLATE )
o ulifiser (Nocturnal) pmih (3) smeaussmm—SibSL Qumupgnflssr (Twifight
(or) Crepusclar) Gumeirpsmet jL_iwjsmereor. 2 uiifiued o sHmaansaflsy
ENretor(h) LM ST 2_6TET6IT.
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@ osiipiugsSmen (Endogenous rhythm) :- s eflsukidlsr 2.1
Qewstiusdley Hrans () Brumurs gHuGD aHm BnSsRiGHT g5
péSHmaa)6ir pon.CQunig ‘ SNy RESEmen” sTaiu@LD. G
‘o _gremmin:s Sdmea)’ (Innate rhythm) srérmin iyssiLGSDG).

(@ upiiniyesHameea; (Exogenous rhythm):- @lg gefl, Qo
CuretTn &PMIFGYN &sYPHASCHsHU B Cumdn Crrys
wyefimeanur@td (direct response).

(67.55m) emensouileh Losumtd Gum_Risurdes (Portulacca) steiTpsmipsSLHILD
(office flower or morning glory) smaugsder wegrerg (G fussr CuGa
STQIDGUT G werhg wapud Curs ey SQsmerGeIEID. LM assT
aumECLITGWGLITE) s saTCa SioreflGgUly S surGaemgl @) S6NGS
8108 2_8E:5 CrISHis sfuns suba) G, wallaias sam_to ol G ssum 1o
siflgunss sLbg Gesrm Wing, mnbusds wHu Caumaraafls grésd
QUHIGID Lorsmens Caefit CryHHin L(GmesES GFnugi, HHRA 2 wafiég
ofisOs ks srmea 8.00 wamiéeE o phisd Canmgid da BN sEmsS
Im@L LS SLeIse Warngnd welisisafis o uliflus sparmb Griums
2 mif GlsiiHsirmsar.

Ssulpiygsdmen; upmid UpiBpiyesdmaa AU QG
UMEHEHD  (WSSUTETmGSTTGU. YysllinliyesHmsn  WLHHYD
UnOiintuepsdmsn) diu Blmams RbHmansEmsen G G 2 6rer
2_mellenerr 19606 GerGirsirsv (Lorenz) seflersdermi. o ufidsipms
BLSmgsmer SislpliLy grevm_soaCen Hsog) Lmiiniy e sieGar
safisgailures sLEILESGRHMmL. wints EraT@amsed
SevmL_s0a(eTLD @enswTsg GenL i GeflemerCu oysmens sl QUUESSIHNS.
Qpriugdle o ilflussymamu Hnells QewduL mauds, ypidpius
gsgrsosmemran wraflstr Somd, spEyaflsn Hevso, Syemev gsih (tide), wHmd
Qo Gurdrmensy s WSSl ukisTHYS st perr. QyeTmed &
B sEseuinG oL pGsudiud Hapédsarmsd RUBGLOSSUILELD
g;rs.n'zsn_sba,sir 2 Wiflwdsymamu Hyedl QewduL 0gm e srnar.
umgg,nsﬁum&&s’rr SOSSOLLLTID Sbeug 2 uliflssmer syuiiflsir amplL S
@@ggu. cgqiltqminu@g,é] Blsmeowmenr eefl, Qeulih, SiPSSLo, FTLLSLD LoHIILD
Gouglued & 1emiol 2 sitar @)_risaflsh soeugseishsmad SiE061 B GIIDES
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aumflfisalld @uis Curg Qualliu@sfu 26z 2 1iflue gums
(biorhythm) Gaisfliu@Gddler meiry He gpmisd) wigass swmidlsmmer.
oyTaug 2 NS5 o raas spms BGUusTaD Sjme aflbigaeflsr
pLgmguiiue psdmemaus sLELLESSIAMT DT aTmid, Wedreor
&N miny &g st su & afler 2 g afhwyL e o iflweh sig ma
QewsuL $OsM_ruGHmes srryiih pomilke g aser QuafiiuGSgiHsTpeT.
2y ermsd Qeusfliums girsir_svsar G L sre Glen Cessflgefiso 2_uflifluied
Sigenaeni Bstor (i stor i Pimnigenso wl Gl Qeiilsirer. @b Qeusfiinms
STswTL_svseT s duitser Zjevngl 2 L LGSSser (Zeitgebers or Entrianers)
6T BismipSH UL Slsrment.
uflemrregHer Curg eflomi@sdT umaumsLTET IisUDOY
R&Samaan|sme (s GLHmeT. Jjsne
1. ErQsTThiGE syhd (Circadian rhythm) 24 wewfl Grr siyHd
2. gme euiigs sypd (Circatidal rhythm) 12.4 gz 24.8 Loewef]
Gy G
3.  oeruds syos gwngl Oeisardwedls syama (Semi lunar
(or) Circasyzygic clock)
4. wHQUIYEES syYDd (Circalunar rhythm) 29 prer Clesmeiar. SHEIT
&Q;beﬂ
5. %s&urGh.ngrin@é sy (Circaannular rhythm)
Qi steim QeTaase Tné@mpw (Circa=about) sTetTm) QLT (R6IT.
Bb5 2_6T6N5S SlgMBSHHT IIMETHGILD 6THEHGSMDIU oL GunaugTe Gar&aesm
sTsirsmin Qamebsmev (pearGeom (B (Prefix) @®eug) isand jeudhuid. (§1.67) 24
wensGETE SLpmd) js0eg EreeTmRIGFSPHA ey GSHLGInS g ST
smailiuy 24 woCHrsme GMOIUSETI. @asT@uTsT SHéGmML 24
LoeuofIGHILD 6TETLIST(GLD.
) ErQermyhiE sgsvs (Circadian Clock):-

mé&Gmp 24 wsoflGHT SjigtisoLuflsh Qewsdu@id 2 ulifhue sig e
‘BIGeMT (IS Sigms STaTILIELD. QAWRTEHSE STEULD LINMID 2 MESE SGTEULD
(activity and sleep period) gpéw @ra® Gussnisesn wrdl wrm
meoLQumidstiy @&Fifiudswmears) efl/ Bxm6 sy sir (light —dark cycle)
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pohAmess gOURHNG. Ha efokGs GAGUTELSSMID 5
SeguarsHud Basdpliurss GeuduBarmer. @l 6o smn—
SpSGUTasnilukiguifssr (Crepuscular) esiry SimpsasiLbEdTmer.
@rails Apiurs Gukigd o ulifisst Grafludhiguilflser (Nocturnal) srsrgin
usalsy Aplurs @uiGumel usdlwhiEuifleast (Diurnal) erermib
SieoysSsLLBEsTmeT. HreT smikhe Ffuseh Coafaaetsr Gawsiur@ssfls
eLpsuLd 6T (S aflsméaLLRR S sp( UG Hsmstrudsh Gt eaEm e @i L
Crr&disy gyBmeug) tayflwsir gifeul & spefiyLsim Llrerdé @i Grrome BeTLisn
12.00 wesflpgsb 2.00 wenfl& @ e gt 2_smores: Sletoreon SHemii LimTenauuilHidiig
ufpFhuefssinlL gl @Uuilhdfuslssiu’ L Caafaast @hs CrréHnesT
2_ewTe & Sl emr Hem Gl urienauulRelsn sl UYSHSLTESS Gl er.
CuseyplLib @B(méEib sromsaflain Qeliuhims @snmeurs 2 eTsr G seaflgid
&L Caafsmst GMN&Es CrréHhn o curesdlsmeamgamall ummansuuflier.
sTerGen Gapatsaaflsr o ararmssGaiu (inbuilt clock) @FQEwsLITGSST
weoLGumiSlsimen sTeiTLg) eflemigEng). Jmaes @amLlugd (intentidal
zone) uilsb eurpid oo BT B ROHSaflar HmsHo Ao SPHH
CaugLrBismer Geueliu@®Ggidsmmen. L Crrsdle Qeusfli BimsHai, @
CrrHslt JLTES HnsSaib @O sramriu@asTe mar@ssr srdifaafi i
Paha sLlsgsE0sTsTAdImaT. usaITRSHT Hmih Qerhiusr oy
SHlUEIG ST 2 S5 (Sipsd Glsveons Cug) Hlewrel ngensmrSseimentasnw (Daily
torpor) Gaueflu@sgHstirmar. s siHs Gefit Hanb Gurg Snow bunting
BartletT e(, LG Semi Lisafléhg, ojeuflsn sfi&lstrma) srem) Geuss 1962 (Welly
1962) @miluaGApni. s@mius Gsmil féswssdr (Black capped
Chickadees) gaftiare Gire Crrési sib 2 L QaiiLsme 7° sy @ousSis
Qamsireugmsd gyeuiiler oy mme Caemeu 60% eusny GOMAGTME). HT6T FMHS
dfwssLomarg @\ wrbmb, aug GumsiTmeudmTed LomMIUEID SeTemLowEOL LG
(6r.&m) Gern wFsGCamflsdr (Wood chucks) urma Crrhisafls i (b
'5@15'231‘?“”33 BuhiGSsTme. ayerme WHine 07 &GS 6T BT (LgRISID
SMISMIIUTS GurkiESetrmen. weflgiseaflyin o méss spnd awdnésiu
"”"@JU@&“”TID“T- QULBTE 46 WaflTseflsir 2 méed smauid GmnesTng. Gomd
mmmg’g’{n‘fggr' (B;dgers) SiTenew CHThiEaTs SmIsMINILTE o 6Teme. Sjsne ST
eleny gieumilssr Gerwsommmen s Fla 3 g
mn@mﬂ@é\f&rmgj. (960 F?I:lﬂ:‘fl)o°f(‘;rl;‘::lf_ fi%?i?bl%%ﬁgf L‘;';‘“’:"ggg’”g’ifﬂ%
Guimsw @Gr umf_Seés euT(pLh @yeisr(R) i ; ) eS. e t ).@. Bt
ileuThugseiflsar 6T SMiThE EUUSEBISHT
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yeedl Al e sdla G U@L Cul semené &bl Gp
Ui dsHTper. FOSSISSTLLTS T TPl S0 sumpld FEHSEmaT
o TSI LDMEISEHEEL SIITRSEHSHSLD Qb Curgyd Crgimal) Gurip
Fou@audime. gGerails LpmeassT uGlukE aIl6kiE S aTT &,
TS Grafiurie aflorkiGsmraah GHHugT Syumnsflen_ Gt 63(5
Gurgitd Gy suem& 2_smTalGSHTEL CUT g 6U(TeUS506M6V.

o uflLs) GlemaesaT HLEmsuiliuaa Ll BlLosnrs 2 L HQFwedlined
Qewsur@esemyd  ypldiipiys  srremfle s s 6 (1% 1) 6 60T (5 Gl
QL smausdsme. (51.61) afleviig seflstr siured HTsT PLosugid KGr Fyrs
@mludssnc. Aflu 2 uNflre LosTL(gEw L o _uilisumy misigedisy (Oxygen
Consumption) Ll @SSmesmeull QUDHDIETETE). somLIC GLr omfligemw
(Lampito mauritii) 6T6TsgLh LDGTOTLYLY (SETMLOTET & e Lpbimeuufleh Difles 2 ullisumy
o creTGUTE SHHE SNISIUL ST STETILGSDS!. (Kulkarni 1984).
usmeoT GinléGleetTenL (Anabas), Ggefisr (Clarius) whmyd efired (Channa)
QAW STHm samdé@in Werseflsr (Air breathing fishes) o ullieumyy
pisit AUl mreT sihe Bussd GHids ULy 1984 (Patra 1984) sTetruisurt
SyTmiGe CuTgl SeubilsT sueridlons wIppSHN Qpaflaurar QsLmea
@mHeg s fuiuL gl Cuah oo Grme Gasmearsafle HNGHs
SMIGMIILL 6T 2 GRTENEUS Cagwignani omenauflsilGhs) ST QeLsdEmeaT
GG EGHE wid BEEssTenb el SalUlL 8! SBTs G56
Seiraser smens Criissfls s aueflomim o&sTHmD &EUTG ST STETYID
womemen Croyisefled Fiflsd sevThgieem o 1f\FsumyeSlenesT SIS @)GHESET sTETmILD
SeorL_Hhuliul L gl Gogyitd @5 asSmearargl (rhythm) Eflsb semrhgisTer
o WFauryalier Hersf oo GéeseiLaT grLiymLg §TEATLIGID
aflerrhig Smg-

o ufifiueh Sigenasudleir epeid elunGaT SEHYFESPD Hnasamer
sells66 snmié Qarstdsrpe. (6r.5m-1) @refed 2 sajd afleurkiG s (i
o HWEHEHDEG  (WP6T Co mLur@aums HnsHsaAsTar® S
LGRS RS EHSSS HmuilafGidlermenr. (67.67—2) @ETIRAUGSSSETRSSI6,
oo oG ST B GLHEHHE oy ififgiomsr ameslen 2_emTey HevL_&6Tm
AT 1 &@LU ILITES b Ger&GaiHms Crrsemg sfluTas seaflss)
Seuauiled FEQILIGISISITEDT.
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sllukigaensEes GHILS 666 Iy Crre.swme (time sense)
BmaHtmg). ustmonailld sTaoUL@GL LS LDFHEILITET UL ST lpaTT(p
(Pile at ed tinamou) @reflgib LSMIQID RIGITEE epsTm wemf
CrrsH DTy ur@ieugne usrmoraiisy @g) epeirm) wswfl Crrl umensy
(three hour bird) sterm emp&sLLGEHDG. CaafssEnn GO Ss55
Crre_smriensutt QUi sflermer. sl siomhmass Cains Qunms
IfieilieorsmTeT SSeGL HGuMsL (Auguste Foral) stearusu speillsum(s mmer
sremouligin ssir af_ G wmguilsh Srenen 2_swTsy 2 6HorERIDGLITS Jj6U(HMLLL
Cuamaullsh 2_rem LRismeTsGate Harpn GHUI L Crrsdd Coafsser
Uk SSS GMLNI Qeitemmi. Lmsir L. ste0 fGLsar (Von Butt el Reepen) stsisgid
Qegiiomeaflu oyfleShusomemt CaefsssiT Sieu(men_tu ListorenesTufed 2 6TT6r LS aHsmer
wHws aeorfigis spflaksmsun paTusNsSGUING Y GHES
Glasrmieii’ L emgib GBI Gerem. Guosyrd L Seaflsd BT (yLpaugLb FyLossd
Bopsrau, wHub asmro’ GG Castr GrusTe wmTémsei. Comens
Cop G CoafdesT aubger staTumsiLLD SybSTT. Sjeut afloukiG 6T 2 6TaTos
sp&smsms (Internal clocks) QuidlpéAsmer srTumssd GMiss CEy
o_euTiie)y eTSIERID GLImLETSHHD i S nsl aflsv (Zeitgedachtnis) steirsyud
U Qemerenes iaflHsmr.

Sfiefliusrerisear samat b Qursd (Translocation experiments)
ufiGeng marser epoe GsLODiNS gremis whmb ypOApiyY
SITETL 608 (6T & MlemL G eor Gaumur(hsemerd &storL s gleiremenn. EiHSIL
aflgp@rafl AGrmar (Sirohi), epmbwi (Hammer) whyh Caprafisvrd
(Hoshizaki) oyéiu giGloflés aflgbesreaflagnLsir Gaiihg) 19606 Sipsa s
ufiGaTgenarem B Sélsm. epaugpth Fe ammaevL_&sT (Hamster), gjsuenr
G]&Ly.&;f:il’, Lo FASET @D L ghame s Gumreirmeunilsir B Gsmguiwedlsd
&HGE?TUI:I@IJJ SbHowamer  gflw JUPDN YT S HTSS
sr@sggs@a‘s&rmmr'r. wuhller  spmd Blas@mpauns 2 soryliu@id
g]@s.uuugﬁlﬁ]d), wbuSieir s1phésE, e FLISYRD (1 SipsoCrosmaudleh pusnm
sweuggant. Ssiremt syaenm Bemeoimsr Qe rfmeouys QEm_ri&Siis S)mEmid
2 a6 @Léj}‘ﬂﬁb EEUS S 6uTIT, QuufiGsrameufisy SITUTTRISH(ETHLD 6IleUTkHE S(STHLD
g@su'l_!ug?gﬂuﬂgmb BOIPMLIW aps &Lomer RSHMEE] BL 560 HMiLI
G\Gflﬂﬁ-“-.l@gg)kﬂ STSITLIGILD, L1 SflsET Sitprhed STHESL LTAenLILED sTHUEISSaTeme
GTGUTLI.Q]LD B’)GM‘I"L@NI:JULLQ]. QMbsiL &6l Sibpaniiu 12 oswf) Gy 2 m&sHn—
SWfi BLdmsmus Qsmihsear. uplysAaafisnr el ser 24
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wsNCrréHntermupemn Qurfidgsar. Qulf Sedrsam sl SUSTI SHELILIL
L Essmesafley Qeusfiifin hmib oy ikl eismiéd asnemwbiesr Geuefii L eur.
@iufGergmarad o ulflus symsesda o ulflsafld oG o
SMUSSILLEID 95 seelsd sLBismbs Gariibs Qe GL
BEGL sreTumS 2 M Qeiisar. srafgyd @g) siGLTgIh Hensss) Blg &HGLb
sTsiT) QErsve Shuson ). s7Qistrenfleh sfleorsselsir euemes, Sippfleund, ygesr L S6m&
S Hwspepl  Qurmss  2.ufiflwe sgmasit  UHASTHS
& EueminssIuGEsTer. pHos wrpreGurg 2 uilfiue Hlg.60 & ST
gfwrs Quealiu@ssd Heiipiys sLEUUIL( QusssHne eflurer
sSTHSSISHT® sTeiry) SGSILGEDS!.

@5 osHumusHsr SynousHn GO0 L L wefgisafls sHUGL
miTeT g SMusshaafll G 55568 BMD @@ “CET LOGTITL EOS6MSHE
(Time zone) L wH@ure v usdng afurargdln QeoIbGUTS
THUGLD Qe sords (Jet lag) Su@LD. LG 2L 60 HALD MU L Lo6TsTL sugSEleeT
CrmiLie Qewsd L H&GaTsms [HEL. HLogl 2 1Sl Sl meSILTETE 5 ps6 7
G G6T aueny Sbenwo LTRSS QasTeTsmmg. (1.6 LigIOL_606015 &1
Ay wrié@s@ anssmy 12 wenfl Crr aNgSured 2 srargl. GG s0sdlulled
Smenev 10.00 wewsf) sTeirmmed Byl wphemsiu Brer @re) 10.00 wemflwurs
BmEED. @hal LuswTSms Con@smetarLilsr LiLewoTid Guom@ameioT_aih&S
usb @reud Cri wrprSalEagTs, LuemiD Cun@arerLsui @iraile
P SHmHG Lsdled 2 phiGeaum. aeflgin 2 UMW SKRSTTL SDmLE
ahOsiig Qamanenbssy @siallmeney SHeTsOleaLTs 1o (HGL Z55S10. wefls
o Lsdleo e o Lh@swslud Gswdur@seaflsd prer gnihg FAussio
STETILEENS 2L 6b Gl FlensulLITeoT ) LiG60 Crmiussaflr gFsLoTsann @)
Crrhiseafs Gmpbgih STaTILGSmEI. GLogib uae Crrhisaflid @7é 5SS
s serein @mpans Bs@i. Grel Crmisefsd i ifars srlfleer
SONAITES SirsdeTmer. Sy Brertiser G Crmsafls Gempaunss Sytany
QeusfGhmidsimen. Hmg Sgis | af51d (pulse rate), BT5S SYPSBSLD, LoHYId
o ufifeumy o ereflds GumsTp Qewhur@saflgd Fflwsswn
sraIL@HHTDE. GLDOshasmar sueTiin oom_s5H60 6T H5GEUTE)
2FQEsET 2 LSl 2 UL 6T 2 6am GlFevseir Qewsu@sugiCure aemi&d),
WBiT&H oemL g6, Oprd 2 HusH CumsTy Qeawssmer Cs RSHmeasir
Qaiiger stsiTg) Sam@ELSIp SeLILL HETTS)
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2 sTarsd SpsTTdmsl QuilGéGlh uamy Searaaflsr e
SLSSLLOENST ? Jeing Sargl &6 Qe ullflseflb @bl @aribeaart
umesde spnsQsTTAngT? Gurdrn CasTallsEns @eraid afaL
Qaifwurg Hame o srarg). el B¢ GHds BLSsuulL uflGengsmer
Yigeuser wry auflssLsgma g efsdlargear. Geulu weamLa &6
WrCgsmsaflss ssu@ s eaflisansGe (Sea's phosphorescence)
smyswrms spienmGes Qamsremwiurdgst (Primitive forms) 24 wewfl Cry
&Rusasmsl Quiiwedsrer. 12 wemfl CRItaEms@ Jimmeu NTsHreLmae
I|h5s 12 wenfl Crr5EnE whsTEaD pefitdsrmer. (&l @& (e fiu
sperfl gusug) GeuliugHetr smyemTons Hlepams) sTemns S(MHSUIULL ). 2 6TTe
@osLdurdlsamer BEINIGISSTETSHTAT &amaWImD&EsTTs @b isCuGu
mausSHmHSTaID 12 wenfl Crr Uirsrat 12 wewfl Cry whidlw eeafl aTayid
FMwsss5mes Qem_itg sl &gl aunbser. GUufCarsmerufs @)wha
Fllusstuast Geouhsul & SoBme 2 ulflaafll wruarfure sLSsILERng
sreirugl Qsaflurdpgl. Gs. anrsiwer (1977) (K. Hoffman) pLiHw
ufGarsemenuflsy, QU ars Lshed i smigemar ppsirm) Gupssammsi (MGs
TR\GgISQsasm_ni. @l st eonCu 24 wesfl Curin (12 wewfl Gpmd
GeusfiFein 12 wesfll CErb @aper), 18 wemfl Crmid (9 wewfl Cryih GeuafFed 9
wesafGETD @) 36 Wewefl Grmi (18 wessf) Grmib Geusfléai 18 wosusl Grmb @6
susmiTuilsd SiemLaréx@ih G pufleh (Incubator) e, (s safled @S]
GL g a6 Gosfautsgid Cup@mind L tspfmauesisn suamigs. sreflgid
EPSITD) G eremamLd Garifhes eSOl Sysmaregih HrsTaihE FTlUGSSmSO
Qeuefliu@SSer. @A GhEE 2wk elobigsaflagin 2 flued sigsmTHRGT
wrysiflepeod s EULOSSILGESsTmET sTaTLsmE L.

wiarler Bomd oysve0gy eerll GpiyLonenr sy o ufiflsafisr 9 (HLOMHMLD GLIT6ITD
WE&ESwuwrer Qawmur@Gisaflsn BI&SSMS TOLOSSIANG!. FTCETSHCLST
(Sarcophaga) wmmith CrGamerfliur (Nasonia) gyl y Félsaflsir @emayuiifesr
& LB aamrgand @b y lumaah 2 (Lo Geussar@iomserst yemen 14
w0 6ouf} .(Brg,m'n QaefsssHe @miiug Seudlwn. 14 wemfl CrrsHmsaill&
GDOBSTE &nt” DS SH6T Sf\g Sireutd susmiy 2 &5 Hensvemu (Dormancy)
s SlesTmen. Wssar(hin Curgiomes eeflenws Slemeu QunIbCLITS) @eTibL SFSuTe
L@mwglailsﬁrmm. ueo & fsafleir a1’ Qijgdser smaa P60 Lomemey BLITDTD
SETTENLOWITEST (Ger i &Fhument) Crrmisefls & Lig6) BYmh81 Qeusfluqmlsirmenr.
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sQemarmmsdy @emd yiHseflsm Comw QuaTamwwnrs @EHUUSTR IHls
Qautiugsrea Csre 2 wikbg wraThd FHULSSH G, darGa dle
FRT & 63TemLOLLLD, SHMIEE,L060 Qeuliuflemsy &mmeuTSaL 2 6T6T SITaeV LTEne
Croriisefis) gl g6 @\mhe) Gembl st GeousfiGblemTsd GHTed Lig UiLlig LiTs
2 QTS Hlg 66T SHSETENLOEIL JIEDLIL 5T SIEUTS DS,

eal Garaisaflar o ulfiud syerrhsdr  Iaubdler
s ECamlssr whm Crmida.sHaallsr 2 ulifud sp.emsHnG amu
SwESILOEDG. THS8I6sT LIS waflgisaflss piamyudyels QuTpLD
LITEDRITESHITED LigeuenT 2_&arfiuT LimstréRme(upuflsir (Wuchereria bancroftii) @ler
o WifleeT (Larvae) Caraissipulsn 2 6rar UniLTIL BITS&SGRIiIe Ehs@er
(Peripheral blood vessels) Qewdlarmer. Edlhg CHTLSGHL SHuTer
Qaraallar epod 2 flgAs Qararariu@dng. Hoifssrails, Gl
@ere_ufleeT @rafiuiie Qarsellsr epsubd s SSOLESsTHET. sTTG6 YIS
@ere ulifssr @rey Crrmiseilsd Comaibeipufies 2 aram ymULTOY BIrsss
GYTismsar gL Sermer. gparme Sofiggg el Crmiié el SShwmer
Qorassst ueSkg o ulfiure @miustsd o Fefiur @are uilfled Ls
Cryissfi CaTaibaipult o 6o G556 GYMLSEHSES aumlsiTme. 1l
stefh g Q&sd 2 ullflwmenr emrauGLomg b SiebsSliioms; 48 wewsfl CETSHMNS
en wop SHolsmer @rosHe a@allsg CrrissnsssHms
TOLGSEHNE. GECaThdmw usH CETSSD 2 NS Qg @irey
Crrsds aMfSHBEeE QalBTH DISTOS) — af\miCambiullsir 24 wewfl GHy
mrer gmihg M CHiTmms wmpmiuCLmsd wGafur U Historsuflufler
o ifle Symse HSHES SHGUTY WTHECSTHTHADS. By svar (i
EAWEHSRSEEHGD Gl G 2 sTer Opmadu Asriiy @esr epa
QeuefiLG A8 seiTn) ST GiLflig Sl ReTETS).

2) HOAQUITYRIGS Sipans (Circatidal clocks):-

sl ‘ilme gymagsd’ (high tide) LHDID ‘GmM Jjmev s’ (low
tide) gy éweiHmiL e poEAmsbg BoLQupd 2 uliflud syms
DIFOQCUITPEIS Sy 0 sTaTLL(ILD. SLpasmrullsi e @8 G LG Suils
(intertidal zone) sumgth eRUBIGSH6iT sL oM eppflafiBeugin Neremmt s el
B 1N6tr euTTEIGDELITS) SiFme QeuafiL@eugid wriiorml peoL Gumi. sTerCou
Imags@emL IuGSuii sumgLd eSleUrkIG 6T SiFDEV £655nCsnu Fliuss
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pLomgsmert (Behavioural periodicity) Qupil@msSsrmear.
SmoesuuGHullen mmamGarammy mrugn o NerGorfiums s emin
urel & GaEn ms Jmaasd aGuSNE P6T mmsmar ol @
QeusflaumHsirpar. Hlens YymopsSHlir CuTg HS 2_60T6yS FIs6iT 6T
umusTe Gl G iy shsefler angsgimmars afldgin
P aféHerma) womib s smopd Cursry o uilflsrhiseafls 2 16 afifis)
SsBRGHYD QLarL Harsdr gmeng @amyawl WysGn Caisup
Hsh&Sarmg.

sSL NS WwemTs SSGIILFSsar (Sand beach hopper) Gy Iyme
o8 Crrmhiseafle amersEaTeamg 2 srCar Gasry) aflGE srmer. Lilsne ime o5
Crymiseflsh Biflstr CLoGeu subgl HigidlsiTme. Q&M LTMTa Sl surl Fevor(iaer
Gon Joags Crrmsefls 2 aramaustoly aumstaw ol B QauafiGw
suglsirmen. ens gmees CrIhislo amarsger Gesarmel@SsTmer.
&0 Gurisflur sLpHeamrulle BrHnidsmrsaner &emefliumer 676D
Geustafifsiraer (Silver fish Grunion) Wens gymapssgiLear Catbs
BLOSOTEOWL LS, FFTwTer Smiuils (pl el smenyn ailibgissmerLL
@y oo @uinSsiesir WsiorGi Seny Crrsdld QasrminliOadlsTmerr. (pLeoLs6T
Fiurs 9Bds 15 prlsafld ysTug 9H5E Hms estb sumdsm prafd
QuriisGibuy Assgdlunres saflsg @obdarss oL smer
BoAsirper. lms sy @b aiHLELTE) T @ sssT (L mL QO sssD
Boia smw NONS85 Qo oL sir Carhal sLsme CHTHSI
Luweosflé et menr. SAsir@lsevedlipuid (Synchellidium ) ersirsgub il wevon_mer )
EDD 6L @B Sirevrkisafled FroemTsOls oy SHED Lmsihg) QomeTdsTe.
1hlsos Siemev e aupLLCLITE) et Gid QeusfiGiw (G SN6IT 6T, LM E SHIT6ETITL FUTEY
(fms giwer pasHamme) @ Aspeyser iidlmemssiuG ThegoT (RS
len & 9y 5 & & TETCHTEH ausmeremi e B
GouefiGuaSelsm g Ssmer. QaupmeiLs samL_smar LATLEHESS) SL60
Brewss) sGSSHULTID swL, oyETeus £ Giemen STETHTEILD &n L, LOlM&S
Qim0 8 Bl Sefled susmarufsy B»Hg BTGt G (ST e,
sLiserils argh srhns samdsen (Air Breathing) meor@iser ilens
S PHSII eummEmL SeNge), HELe aimd mEiflsame: aurésn il
&LU.‘A"J‘“’.‘?{ sl Gﬂf"éﬂ‘ﬂ PG U Soss L5 Qomhigdsmer. gy
GiauLiLIL0sToTL 80 fHetim._ear UsoL_efiysir BT (Soldier Crab), gyuib Geonis 0
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Syseviomar Listarems (Shallow Crater) ComenGEma). Seir S5 6L (15
FLomy 2 (HUTGL My UstardHer GQBusshseafigid Fywmer wer
o ML Gmars Canamed Serefl  gjiveTer S Sl & 60T ST L1
LDS5SISAsTan®, Fwamrulisr 2 LUndeh srhg W 2 &GS D).
@einurm 2 @arSSIULL UsILSSE0 gL K 6T Qewsurh&sr
SIEOTEHGID D6 BHSSIL 6T Qgm_iy GameirBlereTg. Simeu DIMVRPENSHE
sigenauilar el sLEUILESSILGS DS

3) yoTuHs spma Jbag Gersardmegdé syma (Semi lunar
(or) Circasyzygic clock):-

&4 st (Spring tide) s @sib (Neap tide) g @@ Sjmev
RSEIGEHL 6T RSHoahel HoLupd 2 ulifiud sigms Sjondls Sigms
g QeisETAmEnS Sigms TETNYSSLILELD.

Hlene e gamsafl Quiiu iims e st (highest of the high
tide) stp&d) QoL TETMID GHOD M gsnisaflt Ay Gmn Ijsme QS
(lowest of the low tide) STP@SLD TETMID HEDYSSILEGLD. STES GSLoTeaT Sl
ST s gihag LaTTASEGIING Ssrye( BT S6iT SUISSID, ST
pawnarg) shET spHuller Gsm_raig wHmIb ETeiTameug) sl Suilgid
(quarter) penLQuutb. (sr.&n) sSI_GLmflearm epipsiv (Littorina rudis) 6TGIT GTILD
afemder @LIQuuiEAs Qeudur@eer 14.5 s FRLEESH
oL Quudmg. uefldwr (Aplysia) ereirgid QuocosyL solgsT 15 H6iT
FfusssE60 wplmLufiHElermeor.

4) vHQurygtigs sysms(Circalunar or Circasynodic clock) :-

shdreafar e sit HHSlmeH) peoLQumih 2 uiliflwe spams
wEQWITIEIS i8I Qi &aTACaHTT & SHlpens TaTLILHILD. Sov e i s6r
@i Gurmed Lom) LieyTeosTL) B seifled afleuriigsemeamIGLUTs BLEIGsTaTImS
IHTD S60&a6ied Lip S\ HLGLIND. B)5) H60s0 SDLST sTETMMEYILD Eumenauilsy Lisv
kG GHiLTe A YSIGsQDLHD SLOITD 2 uffasflsir o (peu
el (pgeugind THl S GILI L GLSamSsmeT CunhGamsTlsTmeT. @Ihs
BLSemgaeT shgisfler Hanevsniwd smibs SRR, TOSSISHTL LTSS
L6 eump LmeSlL L er (flemm g Hifeiv gimGloflemu (Platyneriis dumerii) fBetiory__
LpGumsirm 2_meupd Gireer® ussriseflgid USGSHSTOSHN6TILLD 260 LIshELL.
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@eriumsssd srumiseafld, @UUWE SN L&SESTAGT, &6l aer,
Qe flerser wopmid 2.0 oweme gerafld Guflugrd un
firisememysnLwgrs L Glamt e Grmbifls (Heteroneries) srarliLilo LmsSier
2 uiiflwrs rmyflng. lema uayTemTiiiwsiTn g1 Lonss Hysur® seaall [ aro
(Nuptial dance) gyl L eoL_semaruis aflbgissamern QeusfluliRsrmer.

weefleny elifgsiv (Eunice Viridis) ersitm uGemGeor Ljpsas@mid &hbEr
Hlenesmw gueliumLwnss Qaersan® Gewsu@Ssrmar. @mar g st el
sumpsugited @eumsmmts Kl LG LAleLA:6; Sig 6uTLD. 2 6OTITE0 HEULDLET L0 SHEl60 (LD
SjeraimmawsTy @emas Gumn siemefllsmaulisy s wi. sH0 Srsni
Parutumsen Qeudarpear. Ao georaur) aflenige e WHGTIHRIE
pESHwasmal Cunosrardarper. (.am) snubuflior L& w.aflar (antlion
Myrmeleon obscurus) upmi sL G Gewsur® usiamsl s 2 FE&Hms
oSl

5) gy erGLThigs sgms (Circannual clock):-

sraurmsalgn alahgsalian umuarakisallsr STéHsHsTH
QETHSEGETE e el Quyid Qeudur@ssT amLTHEETS Sigamauller
(Circannuai clock) s Biium”ig b menL GQugidsiTmssT. Sev LS Gamanuligid
Floo saatt @eflismeormisaflgd weardlsimsr. s7Qemenlsd G)&sime e Losit s
SiEs preflsr Serd, Gasliu, whmh Fiush g Huamimer QuTpids)
peoLQunSlg). sGemiowmer S LG Rameoudls Gkmha Siilses sflerigesr
Cuoh@esTEnLd susumeGUITSD @& MEé sfiumer THSSISHTLIS jennding).
SLGTE G Ser g sunemeCuTEi umsmeusaflssr 2 L6 6T6OL,
BemiGusée o qiluseflsi gemay, @nseoly whm Bioih Cuirssry Ustonjserfled
syndl wrommsst (Cyclic changes) arawrliu@dsirmer. wror
GauduflmauoLw elobgss suse 2 665 o Ghars Curs Si
aeTimS WIHN GELALTHSMETS GMUES U s ymaGHES GmDESIS
@sren®, dar@h 2 565 GHyd amn ey ol Henys gl
Cewtar@ss fown (o) 2 péshmauuiio (Dormancy) sifi&dlsrmer.
(er.85m) 2_siTemmetr UmesuLTETE (Ruffed grouse) @eflismuniisafie asems
Gun.sug;fg@ udlr ualléslyeEréE S0 sbew Hen & & g6 Qe mesor ()
2_msaihlemsusmi GunlsmsTdlsrmer. 2 EIENTS @ medgsT (Humming bird)
usll&barRsHa 2 mmuwiemes @ &efiflfl@ia si0se gy g6
woollfighs @meamsetr Qsiry shda@GAspar. Udsro
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PisHHgID e Bid @enaeniul o5l G GeusfiG nupdlsipe. Gleiany) eamisme
GG Goas@T ey Sam@Gn Gl aimagin gyemGLTYhigs
Sl U HLHILTL 1p60 2_6TETG)L

2 ShES (G060 @e0ns srorisaflsh s Lmeneaieser LHnID LTEITL g &6iT
“wemsmTgEeiTenis” (torpor) sTeegih Wik Hensvsmu CuopQismsireilsirmenr. Hevor,
ST NG GODES sro sralled HoL@umib Gwis b
QL TIpRIES Sigamaudlsit eyeud sLELLESSILGEDS!. (Barthonolonew,
1972) sousneanast, BHmTaaT, LOaSISET hmith LMbLssT CuTeTD aflovmbiEseiT
Geflomyd Qaulugamsub saliughens @it 2 pésid’ (hibernation) whyih
‘@i 2 méain’ (aestivation) gy dusipeom CunQsrerdsrmer. 9iGloféEes
sy gyeflasst Qurgiurs HSCLTUl LTgsHe Gafli 2 pé&ssHms
CunQarem® QemLikg aumid aiTe THSHH 2 NéHeSmS a0 GleueflGws
aumSsirmer. @i aiGeafler srgmramTONgs SrariuGie af @ Lwsaer
wenyssranisaflsd wanbg Mbaig Smearausd EsCs. Wsiresr,
umeneusseT, Sifitfersst Cursy Quiiw PaRsgIb sl auGLIESlr
@ CALEESE SHd HYATCL TGS HliemedE i TRSSSHNH JELD-

2 10N spmse GHSS QaTsramaser: -
Quetrieus Qametenas (Pendulum theory) -

@&QemTasuiay @@ 2 uliflurarg SHSTCN o BT EhS5& &
Swionsr 2_aremmie CHTpememus Gemer@srer sefliuL amsedl (Oscillator)
S0 Gamar afleTés @ STSHTTHT &g SIS0 TRSHSSHTLT&HE
QaraTaTorh. Q@ STEITET SpstrsHe aaurm Crrwpmps s
Smunésiul Gatertsr g@icurse 2 uiliflued SlpeMSEHNID CHILPMET
Sjoio& UL (HlsTeresT.
semia—-easomn Lé Qardrens (Relaxation Oscillation theory):-

@sGeramauilaruy o ulifled TS Crpirpen mem LD
@bk salliemsy. Zymred sTevsr CErSSaiD BenL_QUDmISGESTstaTy (I, &(ESLD
Beuliy Hsed Hssipaysaflsr (geophysical events) Bmisl 2.ufifissr psSmeny
Crrenpasnar (rhythmic timing) gpuwsiig QumiSlserper. T(DSHSSTLLNE
wefls @i Gl &G Causd &nl tepleneveniull QUITTISHG! LTSS PG
@ewssigiy Cussdmear amriGLumssarme gfslu@ssann Heo
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sryenfleearmed Gmpssan yun. Cugid 2 LnGswud fspasarrs
I|HsfSsar b eiiCkELILISETELPID GMDSSOUD (gD, Bl&ECsTaTms
USOTTEILD THMIGGISTeTeTLILL (Peem &y,

2 fiflued spmemu RUHGUOSSISS GNSs Godraiaafln
2 ufifGauuthusd eflmersemmsy (Biochemical reactions) 2 ullflwe Sipms
RUEGUASSLUREDST? aTugid QaprG. GCeudlalsmn arsamer
FURGLESSID sTraflsafld Qauluupn p@ smeflurgh 10° C Galu
2 wirsurerg Coudleallamarseflsr Caasmas QT'yliursGHng. e
2 ufifwed symaulsr Casud @M lurdpar rarmrsd @sme. jeiumm
fapadome. 216 Galufimaullsd ghp @usstisdar sreamiu@Ln Gsfi
@rsst Grmseisals gni 2 tlifiud spms ginluwres Gewhu@ng
sTer Gou 2 TGSy  ellewarseormed o ufiflusy  Spws
SUEGLGSSILH S

2 ullfluisd Bigemsser Cs ymubgTearar ? qeTug @S GHSS
LpGYT@ CaarailurGn. GugbuTarer 2wl allorkigsaflsd Hrer STIHS
Sifwussmimme el o milny (Pineal body) s GULGSSIHS). sreflsgd
BreT SMihs Qubsnsafsr Qupburerer GewduT@sdr B)sirayb
sileméaLiLLmaGeo 2 simare. el GLr Wi Guwesfler (Hirudo birmanica) stemagin
S emLuflsir epsmer BéeL L Gumg) Ffwdastn SEOLLILL G)i. (LPSOSTS8 60 F6060
aaréleLpsold D ML 6&& QFauddiuCurg) Bsr@ib Swssin Qam_mifhug) srer
Goosiafl (Kulkarni) wppih guelart sLsdu ulGergmaruflsd
serL Hlulu’ L gl. Brousm o&s (Axon) QeusfluiGid Y7ot g
By GrremriGurer &ifuésesHie smemores B sseom steirmy gy flédeT
(Arechica-1977) @oinI @eermi. ey ufiGergmensafisor aflenarairs
2 Muey  Smssar  Eriby LOGUOTL 60 5 & 1T 60 RUEGUGRSSIG
2 miSioaiu i Hereng).
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IiSHwmund -~ 1

y&fasaflsr sepspLISmS
(Social Behaviour)

Aw eongsst galE6s arPssTebsmL GoDESULELD
@G sEssShensHuTas SemimL L GlarSHstimEs R S0 ETTENILS
CoBEeTmenr. Lis afIEiGS6T SHSTEOlLTECaT D005 EIhISMoTSGaN QOIS
snL Lionesé Carithgy sumpdlstrmen. @eusurm) Cais) aumgGLTE) S BLSm5S
sHumLIYsHT Comaulu@dlarpar. @&ssamuiyser altmigsaamear
&L UGG 60 gearflenars gl sump 2_seleiTmerr.

R Guelisr seps gwlusd (Social organization) I35 el
2 _grer 2 miflemisefldr sramemiisme, SeubPisr ang, urslar, Umeiler
eflfsib (Sex ratio) whmih sueTi&d L ke ysmrsaflsir ereorsmiiéenss
CurrsTmaDEDEFTITES! mdNg). G @ BiGH (Abundance), erarflled
Sem_gs60 (Availability), 2 ewreflsir Lipsush (Dispersion of food) Ga_smLtum_sb
Siwssh (Predation pressure), amflLsdisr aioms Gumsirm (PSS
snreflamenyn sritgerar. Csibg ampsesd & L HFCsT&me,
BRI SHmS HYID S AIMPEMS IO SITEEGID. SalLLOTS QumQLD
Qmarsg MNoRGsEED Fups ANRGSH 6. _ 6U0T 63 L LLIIT 607
seysmsErSE 0 (Society) Gamia & (HECaisms (aggregation) gyshsug)
@enuy surpSemas@Gn (association) e G Ggeflaumer Coumiur(Hissr
o e, gy Q@auigsy 1927 (Alverdes) Gemiiy sumpdensemiu “@suefliyme
FmsflasT SHLGSSID SHETILG g L RECHTEME” SUTILISSISTETIT. 67. i
1. 9@ geflaysmemsé sHfl @alub yidas. of Gardms Cets 2 1l
RETMISQASTETY 615 FATILD Bleangl TETg R0 Qurgs aMeaTSSNSETs
spein) Gt mguh Gemits | aumpdmaulisd L BIGID 5T 2. FTSSiTmLRILS GolpLl
urepssplle CoMmn WETUWSST IO R aflemsmumr QD
Curl pewsaTar Thsdde Srepd wafisisd. JHsTH RO
EDmasaTE 0156 eCralisinss GausuGi allvm@seflsr shsrsiss
sl Q& Cotdms @awy stariuGi. e S6r Qardmss Carihe L6
M@MW&&G&%@@@@M&M%M@Q@&WﬂM
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e®n sussde swall Gersdt wl @B, @@urdlarsSgin
YHiFAwmLEEHNT, EOSST gL Guiri, GleneTwa, &kamseser
pACurt  sremiu@ai. Gauisat usGHT GQsTiiy Gsmerers
o lgILIRITSHETTERD, QHEL(HSGAST BN Hemsuiumer Fepss6lsmiumeay (Social
relationship) QamssoTL_euitgemTassyLh @)mUILIT.

LTELET L Semasiid, (Sexual behaviour) gy & stsoements Territoriality)
SFUPHSET (PSHENUD LITITSETTGID. LNEEIS Snl L IBISST, L5607 G L L_RisH6T,
Qe GéHallsst Hrensin JHwsar Al JyplumLE FapsSSNaTer
STHSSISHT_HISHST Y (SLD.

usfsaflsr s pLSamsuiliue:-

uFfasafley seys el iusd mermms auemisd) QuimisTaTS). SLpseetomn_
usteT e LL&FHesaflstr sepsaiiusiis smsmriiLi@lSsrmeo.

1. e58eply (o) s Biney (Cooperation):- Gy QersmesCainhs
2 Mg [606 RSSIMPLITMUS ShS) Snlg cuMpeHleir meur.

2. Geusmeotu@ly (Division of labour) :- &wigaumupid L FHufleormisefls
Casmaumul ufitg aurpss GILGLS s658 obswrGl. Q@
Qe rsmsé Garng UFHsefln fev @emiQLmsatd o (Gid Qaiifstmeor.
&lev om Cousmevsemend Giarlilsi mear.

3. sooymy Cupseisad (Overlapping of generations):-
wEAseflar o B eurpbmeuleh eiGLTEID GmnEs L sih Girer®
pmnpmnest Copsalibe striuGHerper. YyETas) L Fdaeflem
©OLbLRIEST Semevpempiuns:s Caiitha) sumpdlsirmer. QUHEHITT &6 HLg)
@er 2 Wilfisemems Guemiliurgisnédsirper. g Supefisr Giyetor (B
JORG BHS GHLLL Smepmmesir e H (pegsugid Cabs
sumpSssTment. élsv WSt S eumpmHTET (geSIGLo GeriiThg) sump T ment.

w&Hsaflsr sepsid (Insect society):-

sepslysAast Ho Apluyl usrysmer GupidlmSSsrmen. s
FPHS5HI0 Ny SeemTS e o g nfemnt ser BEEsTaID S et SEI
G SOLUSHSS Comhomedu u5Asemer sopsin SDEE600TL. ST CTOTIEUHETIE)
Queibiseye aysoly (Eusocials) sreirm) Ijsy&eiuMSns).
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uFdleer EyEsmnonsé Caig sumpelssmenr.

2. 2.1 sraufliusmsusafioL G Gsmréswmar spmisn fuaiding.
3.  grenf ererauith @Cr Q@ QuemyFPurd 2 HuSH GeiniuELbd
&g SilerenySQamsior HeiTemg).
4.  shapdufaregai grenl SerL sreud 2 iliiampding
5. grer 2.1l sury CaussnGGuafis sref flmadmés CousrGid
sTsiTLGTR 2 minSleriseflsnL G hmismis Eleve S g
sr.ait. 1. suflsme sGeamnenm (Order Isoptera) :— senmumsiraeir
2. auflens snamiss sy (Order Hymenoptera):- sy s, Caeuféeser,
GoTeSlseT.

yEQaafid sysmnu arpsmsiiar Camppepd uflemrmogp:-

QuilisepsiL Sms SpsaaL Hmaseafl ufsmob S5

1

QBM_56556, @ QUTEINITET SPSTUS & (B 2 [HaTSSILLEH AT
2Cr smowmpowsCsits Qusr u&dsm BIBI& (6T & G 6T
oL smarts Cuemissd Curarm epddhuiomer ussolsemerls LSing)
@OmILLTS aIrphsar @& CursTmi—gups Hae (Quasi ~ Social
stage) sterliuLL_g.

@rsr_mn Beneouliss Coummiien LEITHS) Qameirer UL L Gi.
Quesbursirentowmer L& GerliQumsei Safly Lim Couemauasemenil
udihg) Qemein Hansouflsd Sev L Geasir BearlQUEESSSmS Wi ({HLd
CumCsrer_cr. @& ey — FYs fsoe (Semi — Social stage)
ETEITMEDLNSSLILL L G-

seoLdlwrs gresfullsr surprrst ofeNss sisSuflarmrai bl
ET6T 6uTpd QBT RISILGTE S0P Cumaeaiigs (overlapping of
generation) spulLgl. @& Glod Fysaa (Eusocial stage)
sTaTpmssLLESNS. @b Hemeouils BmEs Qurgissl LsiTy
KL g (Altruistic behaviour) Comerniugl.
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spamu gymuly Camamiusne Guibmed Gsfla) (Natural Salection)
saseurm 2 sefwg serumg alards SysSsaiL QG HHHIISaE
eeneus LG Sermer.

(a) Gus Carassmsg (Group selection conceﬂt) -

@ssnss, Gumsd Ogflamarg CoiEOsGSsmL G Sjaralls
BLSSIAMS 66T SGSHSnET Silp AL ILITESOST ST GI @5 [ SEe0Lip
R, Feyss saflsgement (Social trait) H5r8 e (W STl JEag! GHLouD
Coitts®ssiu@dng. mallagh @@ Guarsarg 2 gluliarismra
2 U SSHUGUSTMID, @iy GO0 650 Gl yeTalCatu
sLS5sLUMHNG sarusTain o giflart gerelid @ Ijweid (Allele)
2 MHUSSILESHN SLLTWLTSADNG. JpemTTe Blsunjmman & wscsrey
(pevmenit QUITGETHMSTHS NN L 5.

sppsent — Cainy smSs (Kin — Selection concept): -

@ssmsgs W.D apmfldLsr (1964) (W.D. Hamilton) srsirusigmsd
aflersaiulLgl BsameHatuy e aflukg QurgnnsHbsrs Qb
Sursworers ohs 2 Wiistermauisd (populations) o srer QE@ERISIL
2_meSlerymeer wpGnT@m 2 uifllsr 2.9 s@GHurs FH QELLiLGHDS.
THSBSSTLLIS mamuGsarmii=gar @arallsafld @ Qusir Garall seir
BearLQuBEsSmE Hursh Calsug) &Eerailullsr #8ansi gsae) smuilsr
QrLCUGSSSIMMET 2 T SSIUSTS MR,

Guilseps BLSmaUL,FHET: -
Copafsaaflsn supsTu gsowiy:-

Bmiseem st Caalsaer pernras Caihs) ampdlarpar. @aiGands
&L lg it (15 nsweflE Coenf o siren g @)a; omm Coumandsmys Coafaemeraii
Sereflsd Guflugrs sraruu@ang. yrall GG Wi oLsaid Bmbha)
Coumasanrg Coafsast (Workers), ayeir Coafsaar (Drones), twmmi
Tl Cpafdast (Queens) weman  auer@pn.  wrudug
rrenllECaafsaemn Cumnssmrs Coafssepn Brlam_s50s5mE
©CrmGurGamosmets (Diploid) Qemsim. Qustr Coefsemet gy @Lh. gy T
Copefssen anmps OareHs &CmburCsmbsmears (Ha ploid) Gl msvori_smen.
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@ever smeaypT Pl GEg) 2 (HauraTane 2. Trenflg Coalfsaser
Qusirsmer Hin wewrGUTsiy ‘Tmush Qegsvedl” (Royal jelly) sreiregid S| o smTensy
oo ig eSS TpeT. Cogrd CoimadamSCeatesseir umeSlsTrLi@LI, S
QNS g1t QUETTE ST EEMTE LT & g LIS FTETDITEIID mrevaf1GCeeufitdleo
oLl @unigs  Qausfliu@darn SHQUFGmsiTsafler  epsuLD
CousmnsamrsSsafsssfsr Sambunss o gIliser aerisd S|EHLLITLOEN
HnisHenaissiubSnsg.

rrenfllgCoafsE ausrd amEGmpEsgn Ijmal &7 & &63T D
SOUCHTCLraTaafar s ALUESSID Hnmd GmnHng. BsaTa us)
grrsonl G aefsniu CouenasamSEaafsesr suemises Qm_rkygSlssTmeoT. LISmLpiL
praefiGaef & Colsneus &G el s s EmL ar S Lol @ GasflGum
saréQsariybiu sroaflou 2 arsGSng. yéw grenlls Coef aierrs
Qam_mSugnd ip mrenlisCaafésmar Gamarnieii G @GS Gl
upkSIQsRSTTNS. GSHE T opaCaafsasr slomall® GaefCud]
shsaTCa HlosEL Lpdaiorsr @ rusafls b UGG GLs& LD GLTe
g Qe ymAaisTer s Hseflsy 2 6o SuErCaafsaEnD sl L HElk0
Cari g GamerdlsiTmen. Bla sealiiumiy (Nuptial flight) sterCi(GEmG). yShu
miafsCsat Bmantursin g mrCsafs s Liusmer QupriGLneurg
SpemGgafsser rramflsGseaimu s auflmsurss saoailuilo
rHU@SeTper. Herert L rref$Csaf gt st (6eH Hnmud,
L eoLsemer @HETDG!.

CousmasaiT s CHeT e 6 CUTTTEET oUeDT 2 uflifeumpsirme. (LpHsd 3
ETL_G6IT Sn L g 65T D|EODESEDEIF s&sIL0O beIRsTmeT. NeTeomt s 1 tpir GaLbiiy
gopsaio Gobs warksh wppd Cpdr Ysduubon YIS
PIFITS S Eh&HE 20 (BT meT. @ésTassLsH0 B56zalssafls
gemeouflsh 2_6er QmevoTenL& spilssr (o) Qeaflsfidariniisst (Nurse glands)
QTS GISITL IS Sl60T 6T Cousmadas Caafsbaer Tmus Glesvsdlami Baig
6T (PS60 146ug) [HIT6T a0 @emb ETTEUTSS(EGHELD Hmid g 1ped Coumy
sy@meug TrenllsGHef S BEHSTD SEHBIHELD 61" (RESITHET. N6 SGI
@6 2 WIS EnEHESLD s FT ST elenT ot (G Tmush Glggebed] 2em” L LUGISIMG)-
mrsslig Caerfé e L (L Quifiu gEomaeflid meaugg @erauifiLmeaun
(Larval stage) mcm&uﬂm oom’ 1 LILHHMSL- CousnassmsGseTassfisr auflbk
a_eiren QL& & griiflest (Wax glands) 10 sug) Brsir (g6 QEWHLL &
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Qam_riugdsrpar. o165 Crnb QeelleliFamifss siwhiss QHm_rhigSsryer.
LigliLliguing: 2 eurey 2sm” Bgameuai( IS8 & (HaL[Hid Cousmeunilsh Caumassrs
Coafsaer mpLL SynbilsHsmmer. 18l HreT (g6 gL afi G etCLrgraug -
QruafiCi Qesirm) eugnSermest. BT Em.safih Coimesamys CHefSoe sn i igshr
2_61Car oD NMCHsTSsemars SetoTamentlSs) on oL LI LTSS &6 e,
210 Ersr s CHer, LarkEsn Whgd B CurdarmabmpE GeafsEnh
Cousmevemiué Qo) sib sumprmTeneT (2—3 eumyThissi) Sifls Slsirmer.

R Caaren @ steirug) afwliiinEfiu o sups ymuiLTEGLD. weflg
2 1 0l Qautiuflensv, £ swflene, 2 corayl L jeTe) CUTSTHEME! STeURITT)
urruf&asiuGHnCar ymslGure GCgears. gt SFwflamsmuiytd
urmofN&sILQHDG. Cosir anligsr Geulub o wHh Curg CamusaTrd
Caafsaar asrpenn offl Qaiusmass seflsHsarmer. @ere_ullflssmart
urmoflé@n Qeallslls Coafsbasr onlips BriuppréEGamy sHuG Gurg)
JmAistar CousmasaTrsd CoafshE Hflstr Comeumiu o ewrisgidlsirme.
@revmLmb Coeef sl b 2 erer Fenrssislilea 9ihEs Caafmiu CrréHs
SmuuSng). Gewmmm HriupDT &Esens Geaidwme g oG Coaf&HEin
I@LUILHENE). SenL_Fuflsd sy Coef an i soi_ el (H GieusfiGi Clerstrmy HiLeir
Souudnsl @ el GsimasfiGwr gsag) Con s wm@in stAfCLIT g ig6
Eisophg) il L meb Gousmevdamrs Capelsasr Lmihkg) Qasiry; sréiflemus sréHs
S L 0L LILITGISMEElsirmen.
SEIUTETEalr Feps aumpSEams :-

USHESCETIMPeL I Sepsll LEFHSETTeT SemuTsTaSsT LeTprs
uEsmLEy Cuflu sushismms urpdsimar @aunsd srd ey
SURIRITES DiemLbABILSTE ST Why Feysts uiHsefld BmEsl
Coumu@strenr. senmwine saflsy epsirmy GertiGLGSS Gerisenin @6
Losu () E\eurriss(eThiD 2_eiTemer.

B eriQUIHSESHS & ewITWITsT ST
(9) wr&Grmiersiv (Macropterous) susns - Heflmg soL wemeu: -

- .mmm@m@wmgyﬁrmmﬁm%ﬁé}mm@mmmm‘gpm
PP ITH ey YwYsSIL@Harmar. Gena S@muLY Himulseners
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QamssrBememser. gremfiynd grsmnd sl omLall @ GauafiCun soaiullo
FOULE® ySh sreaflaniu o_@wams@Hlsrmet.

(=) yré&dfiersv (Brachypterous) giimg GLoL Gn@miwsme:-

GLOL Gn@omLw Qe g rEsT wHmIn YT
sTetTmEnipSSLILMRESETET. (pSettentn T ECsmT gjsieg) o HCw @mbgiait L e
Sysumlesr @I Sens Blema T(&815 Gamsrlsarmen.

@) srl=yeiv (Apterous) (o) BpEdmeme:-

Gousmeau s semmursTaeammer @ena CsOamTpse &t pnid s
(Ergatoid kings and queens) stéitny SismpsbsULpElsTmeT.

el (h) SaFINaTSeN ;-
1. CoumESTSG 6w TILIT6OT 6T : -

@meu Ay oeTelmLL @HSDD SMTWTHTSH J4GW. Qe
@eriGumSsLd whmid uTgemiy i Caummusmarg gafly Ui Gasmeuesir
marsosyn Qeldarpar. leoLsmeryn  Glere ulflesmeriyd
ungiETSSsTme. 2_smrensud CoiyFCasiflsgISGasiT® aubg) 2am” (bl mer,
rremilsaserurstsameariurroflsSarper. o @ammsmars Caiks
seomnureTssT ANl Jempsafis LEhamesaeT susmi&EeTDaT (67.51) LEhmes
Csm Liusar (fungus garden)], Al EleThseT &mIILTETLHDISMeT S
&L B\Fstrmenr.
smausy Ssopwmerast (Soldiers):-

B CamasoTTs SMIUTESMmN R5HHSTMID Ij6railsd
QulusTaab 2 mrEumeT aImupILsmeTs Gl et s g 2 srarsr. Gl
EpssramusGaram. Gurisirissr (mandibulate soldiers) Guiflw
o Lmewid o g@wrer smeemumd Gufly SpssrmLs SaESmerD
Quimsitersme NS 2 arGer HimpwailLmoe UTGSTGEmeT. Flo
SEOTLTEITEGT Sib Senevitiish 2_6em Jmero_mib (Rostrum) sTesmiibid &n oiSler eLpsud
eweils Srusms adfsafldr Ug Qegss opbamnn ol yé & mr i
LUT G5 HIT S Sl6aT 6T
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yHu seqursr sraaflsdr o wurgo :-

L smeveflensir S gmyenT EafiDE eI SEMILITEITEEMTEDT LTS GO Ls/TTTo
SOLETEHETH 2 HaNES LGS Glenal ospdaTartiseafl SLogi s L
oA HI Quigm1d stevorsmilSenauiies GouafiCL kg upheil. CumikSlsrmer. s
Quriip@ysr (Swarming) srarpspssILGSDS. Sy Hiflg Crrd
Qumiigsiing smnirhds sb Gn@smer o GisHerper. el
sroaliyb m Ire Bmenr (Royal pair) wre 2 GaurssuuGHng.
suaflsEUInG @sGamm s @mearmyn soafwsnm (Nuptial chamber)
seTgmuh Afhu @ flemiud CamaTGEmg). Fk0 o7 QLTSS (5 LilsveShuies
WL eoL Semer @HHeTmgl plsni_sefld B)mhas Geusflaimid wpeo@emf) ojvmg
@smpyFAaer (nymph) ue @eriiifleysems suaridsarmer. (pep@erflser
CousnaS TS SHELTETSHTSELD, SIEUOSMILITETSMTSM et leTmer.
Cosmailiigsir gre @mamTaHEnd 2 Gaurssiubidsrper. samwmemsefin
usGaim Glerinifleyssr 2 maurso upMitiue SMHSSISH6T 2 sTemer. TS
Rimemnrég Qefiiimer 2_smre) aIEISILGS6M, SHEUTGLTsTaafisr GewsLr®h
Lommid G sfsmemey (group effect) Gumstrmemen gjsumiled Flev. QempS s 2_wTal,
wEswrar @uésid Cursarmaupord Hyrduflsar 2 1o HeslQuiiusTss
srrUUGILD. srosdr dAflugrsah auln Qumss wlmLssr Hirblliyn
smmiuGLD. grfssmmunafsr Wl m G Hpsr Gapwyn Curg g6
o eyl L d ASHULEENS @sarmd Ulgefurd @mEseliE
Sy fssenmumeler 2_L_me sroefluflls o_srer p @eariniflausmers Caihs
SEMMUTEIT ST SHlevrmieNBsiTment.

st S6flsT SUPSTIL UTPSmes: -
6TOROLS6T LSaD euemisd) gienL fgear gééluﬂsmﬁjassi‘R SLD. Gleumiiey

LQIBSEHTHM Sjemioi) snewILERDS. sTrbLsaTlsir smsveilulles éipssestm
&S OIS 2_6T6IT 6.

1. guewfl sTginy (Queen or gynes) JJsvevg) sTPIDUFE:-
CaafammariCurss gysemos g sTmibySsTsveflulio usy Frenf)

STIUDLISIET 2_GTETENT. SiEM6U F6IT(S) suemisFenL b5 @sunln(.]uq;&as 2 M |EBeneaTs

@esmeorn.. eusmome QLT sTbLE6T 9 @i, iy o ot Nsntsemer efi i1 Guifiu

Sjerefiersns o srar gremfullsr aulgid Quilugrss SmewTiu@ib. e
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sTbusST @S Campmid (Dimorphic) Geraimn smel. (o) Quifiu aesssr
CuGymubLTAaseT (Macrogynes) stermtd (o) Sinfku susmas et SHGMmubLI Sessir
(Microgynes) stsirmitd jsopssiu@ Sermer.

2. gueor eypubyser (aners or males) :-

@emeu Afiw, GososSiu 2 HasaLILSTSD GeriGLmsssSper
2 @LWET&a Srariu@hd. @aundd @n@ssr, Al gms, Guflu
2 _sTOSMbLST, 2 cuTi&d) 2 gy, @eariQumss 2 MIiLST Sy dlume
smswTLOEsrmenr. 2y e sTidLEefgnd QLifiu aisms LHmd Hfi ei6ns; erer
I GS Canmmis (dimorphic) snariL@Ssrmg:

3. 2 &G TELbLST (9) 2 mylCumibysst (Workers or Ergates):-

2_smpSHELD TYIbLST GLTSINTS e () TNIbLSET DYED. Geme fled
APwgrsad, BnEGsdr DpID sTETiU@L. Bmad FGEGSCSTHD
SyminiysmL_wsney. Quifiusne Qamflsrsirsniol GuGrgILbLseT (Macrergates)
sTermid Sifwenen Ggmpsrsomios HHGmpIbLssT (Micrergates) sregin
SyssiLGSsTper. stwallégs Comaumer 2 mmmeaus Ceaflliugi,
e Sevenls LTGIGTSS) @ere_uSiflamsr auemiSoaih o mipd@Eid smubLseafler
&Sy Crmasmr@ib. 2 cmall uAIES QST EsS0 epet sIbL e
spsTmisGasrem Gem_iiy GemsiTdlsTmer.

(@) aras ergub@st (Dinergates or Soldiers): -

Bemeu LOTYILTE SYOL_55 2 DPSHSID STHIDUSET JLGLD. BIME 6T 3imhm
@is smubyssr Quflu gemewn 2 mShumer JDTMOUS STEOHL LD
Qamsr_mawnglh. sHfNsNLD Bhe sl urgeriug Geubilss
(pSSw uswfumto.
sty Sroefl 2 maurgs: -

PENTsS Sy etir Lo Quistar s es6ir GlLGLD stevareunfigemanitileh eureuflsy
QumilsSlsirmer. auraflsd soafliumiy B beiflsr gy smibyseT Ginks
S & ermerr. Qued FTMIDLSEHET SWG LMPW s HHEH&6Es Sl
BenOumsssme AFTLISMTDET Jj0S) seomuilsd fmy) usiremd Cgmeuoria
QBT (pLenL st GO LgibsTevaflnu FHUGSSIAsTmeT. W soLsefled
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Bmwig1 Gsusflausid (s g (Batch) @m@sernm 2-smpliirafl stybysomma
sueni Hermeor. @emeu Slsireort smeveufluferr Gurmieny HMIS 6 ST 6T
2 ewrey’ Gz, mremflemull Lymofl$ge, Gursrm GCaumeasmer QFidsrmer.
BmE &6 2_smL W 2y 660, Gluster sTmILbLEsIT LlstTeenT GETeaTmelsiTmer.

stpnoysaflssr umed [Elifsverind: -
1. S Qanstema (Genetic theory) :-

Sl sTmidy QST DG SISIE CMHLL L USHESILITET (LPL DL SeneT
@EHearpar. smapTploLsafld BlHES 2 MYSEGD TYIILSEED SHmash
STOIDLSETHLD (Setrssl|@eriiClLL& D) 2 @Haurdlarmer. swabm (Lo saflsd
Pois PGSt oW T THOLSEED QU  sTmIbLSED
2_(meurssiu@Elsrmer.

2. 2 ewrey"1 & Qansirena (Trophic theory):-

@éQardmaiiaruy griusded eCr wrdfiurer symnifiao
SMeeTLILGID omisursser JeuniinG o L IuGiD 2 swreller sums, Zi6TR)
SpSwepBinCahL Lms Bismiud QeinuGEng.
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I|GHmud - 12
Gumsdlsmwowd pSCaTHMIpLD

(Mimicry and colouration)

1. Gurshsmw (Mimicry)

2pEBusS0 A& (mimicry) srameipdaiudin GLrelao Bgssn
(mimicus) sreTegih eugEsr wimid BLfGsTaY (Mimikos) srarsptd SCréss
Qemisallegisl 2 manarsrEh. @eer Aurgsr 2 @uGursd (Simulate )
gl Curand Qelise (imitate) ersirugm@t. R.S. susd (R.S. Lull) srsirusuflsar
sumTuemuilsituly. “elRBiGssT sl UTGSTILS SSaemulissr epeid din
o s e gjsosug 2 ulrHm QLITHL SETGWT 53 auigaid, Fipin, Smiush
wHgtd Gewdur@ast Curarpamamml QUL ST P stiflas rflsir
urimeafleBEa silssh gnng adflsmar qésflsgn algurs
QuiECamHRIsMmeTSESM Hgn Cumsilmin” aamiuGin. GamsirflW.GuL v
(1862) sTetTLInfsiT & MmKiLg. g5 2 uiflTee) Lod@NIE, sfsuhimaGLT Djs0ad)
Sjsuapfifidiss sumfi_sHeo 2 srem wHGHTE QurpemsTGuir GoGem L LTe
Soeg s OBESHOTES RESIGSTETILGNGID HYSHT paLd & 60T 6m 6T
LMDSGIG@STETERSYID IS UTGISTSSISQBTETEHSMD Jieoeg) Comi
Lwsirassmer oyeml_geaih GumeSlanie” srariiu@in. Curelismu GuahCla e Ehio
2 9f ureueneTwTaTE (Mimic or mimetic) srsrmh GuTESlEMLLESHTEHU
Weruhmiiu@in 2 ulfl gsoeg QuTdeT weiTomdifl sisdag Gumsinoth (model)
STRTMID SSSULREDG!.

GureSlemLoufetr susm s &6ir: -

GuwsSlemio epstry euemassemral Lifl&SULL BToTg.
1 ungsmiL GursSlenio (Protective mimicry)
2. BT&@E10 Gursilsno (Aggressive mimicry)

3. - 2 ewniey Hsmsuts GumsSlsmw (Conscious mimicry)
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I. urgisriyll Gumsdlsmio.

@ai 2-uifser g adflsafiLfmig Sbsmol UrgisTSSs Cemerar
CunOsmerend 2 GHumEb. @z 2 Wiflsdr sbmw wonsgs Giererengh
epooraGaur (concealment) giegl m 2 ilflsmer aéefsms Qaiigh
eypevromasGsur (Warning) Gawsd uGSSILGEDE.

3. wepsso Gursilemn (Concealing Mimicry).

B sflarig e seir ARTUSHHEG DR 5 Hbos LT
Garardlsryar. gag Cam Ao 2 uiflsaflsr gseg G seflsr
g uHems CLop@amsitdlsarmenr. @suaiena CLrsSlenio srombyisCampmiGLITESsmL
sTeiT) DienLpSSUILESIETDS.

1 qurpps Casmppl Gursllsmwn (Deceptive Appearance).

@sunmsd SsaumbiLsir GafliirCsaissr whmin Qe
efleurtugsafls smemmiu e wenyssmBissfls sumipth eflokigaefis et
gL L(b\SlsoTment. snorhmiSCammmi CureSlsmineniu GLomHGaTeTERLD aTleubiE s
sttt setoraniEm S @ LOULL L Tepd &nt jene Seussiiumg) et IuGIEeTmer
g wésHussilionrs Coum gCsr Qurgmer sary SumTs
steorewrUIL(HSlstrmenr. sTiommmig Cembmit CumsSlemiouflsh 2 1 efimid, ML,
fup 6D, 51 Geng GUITITEMEY SiL_FiGLD.
surhpd CaTHml Curedawufisir susnsssir.

1 ddiuedms essmush ydng srey HnwsLmw (Cryptic
colouration).

2. STBTT00T GILITIEL SEMET S SEMLIG60.
3. @Qgm_milsveors im @eor 2 uSfssmerts QLimsd Lmsusmsr GCleniigs.
1. &7y HmpenLsoio:-

. @:;f,\sb aflokdler Bnurars oygiamgh G ser Msrysbgi s
@etr,g]s'm&g,.gjsﬁ]@mgmb stlfleserflst &6utman 61563, sTaflehled LyeuOILILMosh LosnmES!
BUNE Hewmer. CourlsmLwmr@in slonigser aafld oema Bearssnssd
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ersHmodarmer. darGou srej FnpenL enwwrer s o ufifla Em &6 U
urgsmimuyd Can muwt@h 2 fsEsGs STHESH sumiitenLiLLd
Sjefléleorment.

(6v.8m) (1) smro&Guosorm eumtpusr (Misumena Vatia) steTenrn Qaustamemiim
BT EARHHLTRTS] SeTanL L GL 65 G581 1SS OIS S
Arausmss ser Comedlsr Gud urai@Hpg!. NG BeiT(OUs DHS5ETeLUSMS
o cireflpsal Qaman® Gaussmiinurdngi. Comeumer G Qlustor mevar (D&
AntHurerg wEssr Hp g Gastmer Hmi,ssefls I|Lotih &
Coafsameni iy &) 2 sardlsrper. (2) S pevonmer pwrsv (Nyas) LMHXILD
wegr (Maja) Gumsirpeney UTASgistTReemaTe Coaflgss seom aumiedl b
srHEh QLODL sarmuystr  Hrusddr  pen S0 EIELY
&L lp SQsmsrdsTmenT. G gems usansflimt (e R SGIL 6T Gleniihg) bl
QererdsTme. Hmb Gmeds @ Haombs Lramsudis ks Qasugitd GLTg)
Lglufim Qeu Gédlsfiser, b S Flaer, susTITeTT SGILILLFEIS6IT LTI (D16,
SeneneTaRsiT, CeemTSST, Qeusiset CLTsTHAIDEME SmeTTSOMLD. Bleuiiled 6T LD
smiks Gmosmer ShsalssSud SSrTeilLmgh Sjme D|EDEFILITLO
@& G Curg) Smilhs Snes e 6T Geubsl sremIL@eusTe srEiflsafl b
@i sisgfE S sbrper.

2. gngryswl QUL ST @SHGSIHH:-

Bsunisnsilsh Al e St (SLphlemeuudleh 2 iTem Gm@t&mm RHSIE
sraiu@Hermer. @sndssssaemiolmLL Quimser eSleEIGSET SLosmL
woNSSIGQeTaTUGHET Jj0G stéliflgamme ssussfiumosy el OuHiaGeHn
@, Gesiomgsdfsr aBfss Ganmns SETLTEYD Sl 606
o_amremTE s @b Qurgens srairenfl aflodls QgsudlssTmen.

st Sssm H-1. LS QuemBCrr LeuGwrGrr (Diapheromera
femorata) srsiTailh @& AT SMiIGES LTSHSEABMmET R5HMmSH6TeT.
Bemeu TS EESsafled Hemiorss Qamidlé Qarsir® Loy dleneT st SrHfled
ImEagGsre Spls & QST (5 5GS1D- @egiGure  Gamedleaflwim
Gl greGerflur (Solenia tetralunaria) steregid oybEH 0L, & Aulteir
sbusiiiysaesr HarGuLipay (clematis) pmiDd Fflgamiiogd CureTy
Lovhigeflstr SlenemsemeT, SEIHSHETHEDT.
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THSSISSTL(H—2. Se060lom LTTTElESLT (Kallima paralecta) et
@ibHw @eneols UL LMD FSILTETS) plald @\HeEES CUTg) S SAnGEsemen
spstTDleiTGLO6D 66T Lilg BB LoLIS Lolg &51m6UEGIE GlsTaTelenmenr. JYGUTE)
snips @ooulldr Apsmsun ety wHmib uiyBimi ysreaflesr
usllsagieNesmeT e&gib smmmi@&sTmer. Goaid fn@setle Glmessmen 058
FOBTLUSST LHYID LSS HIUSET STeaeTuLbdlsrmer. SoLN606VLD 6TEIT YLD
@i Fdsaflsr slamiwrar @n@ser, ailfiis 2 L6 wHni SIS 6T
GumstTmEma LESTEIM @smaaEmeT &EISSTsmTUILGG6TmeT.

Sl GG fl&eav &

oS Creins sLHEHamyurar oCariQL fssv mFéujwe
(Phyllopteryx eques) &L 60 & T Ui & 6ifl6ar (2) 6 60 & 6 61T
R&8&sTamiuGSsrmer. sl sCasmymbssur eCuwlLsv (Leucorampha
omatus) ererad sueogrm el LSl uFmaBhins susfiy,
siflFeam L Lu@EnGuTs) QumiisGsThm Hemssniu ConGasTdlsTment. S6IT S5m0,
Loty Gumsstm 2 miiLsemeT 2 LiLeneudg) GQuifliu LeTUsTILITesT QUITLIS S680T 6T
S pEFSLUTDHUL GUTe LTSS (PeTUDD Ty oimEhE! LTDLL
Gurrevg &1l Limeusnenr Gerlielstrmenr. LiGersivl (Blest- 1957) ersirusu dimiumeneuess
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setor GUITeiTm QUMiIGCHTHYRISMETS SaT( SFFILBaSTS GBI Heiramm.
Lig0 eusHITERT S LLF (6D S ESe i ST @ saflsd et CLiTeT
ouig eurbImETL) Gk &daTme. Smy LpseussT GHILLEFlaeneT IS CLITS)
H=Qrsiry ApGsmer aflsgis seamsrafiamer QeuafliL® &g s meu.
@ened Ay LpsnauSET YiFFLIMLEE SsarnieiGidlsiper.

CurelemLoufstt auewE 6T : -
1. Gu_edlwetr Gumsllemin (Batesian mimicry):-

@H, Ao AWRIGST S@aLDD JOOE [5& & & & 6T M LoD M
sfleorki@aenemil Gume LTeusner Qaniig) gibsnio srdiflsaflL il@b b UTHISTSHSIH
Qasmsirgmss CLL it Guedlsnto eTsiry SenpdelGEnS. A 1p6i @UIDEmE
Sflefwersryrer H.W. Gulev 1862 (Bates 1862) eretruisulsoT GuwiTmsh
@UOuw @i L g (7.6r) Comyseafls efmlin 2 euore S(HLIT Fr&EET
(Robber flies) gy@b. @hs F&&6T Qarl @D Gearellasmerts GuTg
Campnsmsiyd FusmSmsid GubBlsdHlsrmer. ghsaGa Gsreflemermsd
Qari Lo L Comrsst @bs moHamars Selid e nar. @engliGuTe LIe
upseuseT Ll o sTamID eI suetor6uoT SGI0 L), & &l & e e
CuAlrrisasen gyi&SILNY Jems) (Basilarchus archippus) UMEDEUE6T
oD 2 EuTeRITS DT eUEITERTSSI L &eumeT o Georméw e erSliiLiein
(Anosia plexippus) & Gume RpiLTRISD Q&85 STeTLILGSTME.

GunsSlnweniu ComQsmeTEpid sustmTamTS I LESS60 Quistar L &SlaeT
e @ Cursinwenw CuHOETeTE6THET. 26 L& e GuireSlemLosmiul
Cuph@srsraTregaT sy Ogaflare Gginmy sevorL_ il efleosnev.
uUrOfleSCur  Quibwer  (Papilio  memmon) 66 eytd @ u v
susmemT SEIly FAWTarg UG umsCarpm  ymuwlysafls
sraoiu@AaTnaT. @ma 2 s s E Sl s 7L Gy Guamrm
(Atrophanura) sTeiTagiL susTTERTSGIL) L& lemi 5816t ILIB El6T meuT.

Car Qumssl CuiAwsr Cumsdlann (Acoustical Batesian mimicry):-

CarsoLit eTaTayid @GULILTDL 6T SHaudgiienull LmbysemariGUTe
g6flsrpind srdiflsemenss S|FEMISGIH 6T 6. @mslCurng seruilgisTer
suememufleh aum(gLd Sy HEMSEHET ausmemuiled @m&@UCLTE LbLSET FgiegIGUTs

439



68 sTeglyfsirmenr. Coguh sjme susmemulles @\ mEGLD CUITS @etlamsSiumerg)
Syt umbfsr Agdgiimu @il @5S\msEng:. @rmba, Caray,
@sSish 1986).

2. perGeoiflustr Gumedlemio:-

@ Npaflehi@GasmTs o e @uarg smalljamLil uaGam
sueHTeRT S GIILFHS6T CHTHNSE &SISeTamTiLGSETDET. (PS6IT (PSHETE
Qegiomesfiu @uhens yfafwsomsmymss Ll (wpevsur (Fritz Muller 1879)
sTeaTLILTTEL eflenS s UL L Smsd @& (peuGsufhusir LflsM (Mullerian mimicry)
sTeTml SEYSSILGHDE). 2 cHoTer @ITs aetTsaTSSIILLES EleThigafls
6TSITeUg) 6Ten THIN SHemouSS(HESTVID YMEATSHE) @RISEMETIID 606
2_efwremrmios gediiugre Cumsllaisny Crom@aEmetorL suemeRTSSILILLFS6T
gdflsallLfpis  siNsH0Harmear. Coalésssr, @sTailser,
wenas@srailest (hornets) Gumsirm gjsmer&gud sTmS&ESmmil 66T aflsLomeor
g S0 @mULSTE, @leumiled TSmoug) epetTm Gam e ufmHsTad sTdiflssm
Elsmeu HjemeoTSMBILD R HIGILoTSHSLTSHS &allii & eirmeor.

3. G Ghstrehustr Gumsdlsmin (Mertensian Minicry):-

@& Gu FusrGursdlsmwupd eoGeufwesr CumeSienionjd Gemesrig
sissrLLGIElstTmsor. Latplmsnmeafld &l hmib St AinsHspid GQeusirenst
LOMMILD Lo@h &6 EMDCILA ML SH6mEMLLD 2 6L ILi FEFSUILITLDLIS:ET 2_6iTarmeut. @IHHmmis6T
ip 2 1R ssmer sreflsEn lgsdh emwbHmlugre s@siL@SsTmer.
sTeflegi BESULTILSmET R5S BESHOY LaIPUILTEHDL LIMBLSEHD RIS
o srerew. R. GuilQLsirsh ersirand oyflefluamrsri @rem® omsll
Gurellenwemud Gauefliu@saflern @@ GObDLURIsmaTs Caiks 75
Alerbismers Gaihs UMbLiseTs @M Hesiemm. @eaumibs Gy aflgLomer
CamhpsmaumLi pEaUUTbLSHT WaGaifusgr Cursmuwsed B&FHD
umbys:6iT GLSliwsir GLMsSlenLos @b sTOSSISSM LITa 2 _eiemer.

4. gr&G Ieveg GaulsmLwmGid Curellsnn (Aggressive mimicry):-

S swumsafld Calmiur@n o flurars Qeorowu 555
CamhmsEed G HILSTE EenTamiLé SeoLLmE SjeoL_ e Slsimmenr. @einiensl
Gurslsnio HTSGLD Jjsvsvg) CousnL G CLirsSlsnin 6T SysoipSalLBEmG)
(er.5m) () Gares o BingHeb smsmniL@in wlanfius Apderorar @nGLFA
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(Praying mantis) wrergy fleuiy Bim wCnefiur gisHL wersafla Cu
SunpLaCLTE) SpblosuTEEHLsoT GenILiksi oG, wevrms G Ggfiu. G s
weisasnL G opoihg asrs Caip aimib 1IN LESsEnsenss SMSSHHS
g $81 2 sramb. UpSCsTHNS Seamuiiurar Bppn GL&msuilud
HEmLOUTET MmELTLd GBsGL SHpgnd GLIELYEASEHSES
s@RsallLifGhg urgisrimu gjsflsSsrmer. (s.6m) (2) sominenuflGL
GOUSMBE Caiss e bafliLsfse Canens sragdlem Gaglaigi e
Lomrenev Grriisefle spafkimh g srglﬂmsﬁlmg;smg,ea s Slsrpe. @& GHIUSMSS
G LsbGauy Aiylmiscsiio LbGau) aflpiones Gefidsimmer. oG Germss
Qo @rem® urelariusesd QausiCuy alswrs aflits &Lhl&emEp
Qebdlsrmer. Gnsi LusTUSH e Anlersmss Cehs G LFAuTarg)
CaGurm Adfiarsmsd Caibg Quetn wéfawd Gurs LTImET ClElig)
eafliitg FHpfarsmas Caibs oyamusdlss elibmes Callarng.
Bsmsr piolf gyeryFA eeflitg LnsSmeE Gaiub. urasmer Qebupd
QuistorLL &FEULITeIT Sy 2, 6RTLLEFH S6TENEIT QUBSEDL LD EIEHI] spefl 510, @ Guistor
uFAumers) @55 opeoTLLEFleniL QETeH ) 26T EIAD.

5. gl @simenfll Cumslsaio Lofmid (el Gurellsatn (Parasitic mimicry
or Egg mimicry):-

Lsw LpemauSlamis 19y Lpsanlssefler s. etk Sib (v sar
@@ SHsirmear. GUUDMISST SDEPL L SHEmeTL QUIALLSDSLD G EEEHENET
TS HELD susmiiLd QuibGmimeny Bioisierser. (67.5) GUALS6T @lsueng
Cursllemwmu LWETLURSHS S GEaaHmar aeisSarmer. QLTgars
o5 Cambuiit LpsnaseT (A umesuseaflsT (tpLsnL ssner ZEDLIITENLD &680T(H)
Bib &n 119 685155 GeuaNIGizsiafl el Belsirmeor. gpemed @uls Sio L evLsefler
Bimtd, gyerey CumeTpaimMl afmBCsmbLlmiL RS BUILSTED (YL DL SHn6N
sTa5Her s Hieafln @B HeTmer.

6. sepall Gurelisols (Social mimicry):-

poCofwstr  Gumsllensmwl  Gumery CGurelsmusst o
upmailerhisafigih srariu@dsrper. Gdlsd L garsmss Certs
UDEDEUSST 2 TRIHETS @6 DI (&l me. Qumiieflemer (1968) @&
Gam_iiune us STEGEIGS._ Qe aflufgieremmi. GLoHEL ussrmoraSigyerer
eumiviemt (Warbler) S 9ré (finch), LirGeorsgrt (Tanager) GLITSHTI) LIDEMEUSET S(THLL|
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wpmh wEsss Anssimin Ao Fuuiisafln Goastmerd GhisEnL i
sreTILEID. Ghs @6 upeeusT GaThg), HeTmre GUURIGSMID b
2 Lsfléd smemruu@h Hw Qurgiurar GHlsEpn EmeannGurmssh
FOUGSSIISHETSS Apiurs 2 (Hand Blmssamd fard smsSULGENS!.
@amer Qumieflamsr sepsl Guredlann sTsirm; GBI NG

Quimsd) smouNedr LSO SH6TT: -

sfflsafiLifmie urgsTs860aTsTEnsh Curslmuuller waédu
SjbFrEh. 2 1iNNOPSBEES SHHMIL e sTemgTs LflsormogSin
@ai (pSSwiiukig eudsHma. Cursismourarg) 2 Wi amyssaussmsr 3|5
auminiygener gafiliugmsd Liflsrmogdlsr (psdiwsmer smysoflgeafls sesmmear
Bunmss Gsfay Curelamwse Iy owras QEwumubidng TaTLmSS
SITEUOTEOLE.,

BpsGarmmid

EnsCammmid sTeTLZI SHNIFESLMIL 6T @SSHIICLTEGD asnauilsh 2 L
B ThuGd urgIsTILS Saumuiyseafld arprGh. Bg SHsmiy
aumsmILS CaihssnLh. AndCanhnsder sllmersumrs allsurismen ) 6T 2L 6
A eflkiGsEmsEl Yol musrer, Sermer wmnsgiseans éns.
aflvriileor 2.1 sb Himib NernsHHCsHmamm wrpniL@asTe sfskidlensr
SlsiryeosSledlmha1 ComuBies) Sifhu @usors. HngCemmmiomerg) @emurE
aflaidln@ts G sl wrGid aflohfinEn QaisiGam als s LusruG S ng:
BmsCarnmsdsn auenssen:-

1. oy smi fip&Gamimih (Structural colouration):-

uso L &Asafigd upsnsusefig 2 1 Humiurers; S geafl oEmasmer
srHGrTeliugTann fo gafl yemasmen sflsGaigmaid Ho Hpkies
2_(Hau SSULB S sormeoT.
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2. tiefigph Po&Cosmomid (Iridescent colours):-

2 1 purinfisysrer us Guesiiu eflusaiGinc JH&GssT gaflawu
sthiGafiLgme fev FlmrissT 2_(meoumSlsrmer.

3. Gamev AMSCHTHMID: -
Bswe Casllsb 2_sitem Himiilersir sperflemiul srBIGUmafiLgTsb sTHLGISlsiTmeT.
Hpwrpm’Lib (Camouflaging):-

SIS SHSafls aurug gyHassms wHmid Simeu Hifl GuTsTmeaD bl
Qausirsmer Bimid ysumilerr eumflsdled o arer Lssflufisir GeusirsmerBim LilsiT
ussILET @oupslGaugsred Sma urimasGs Cgflumod
wemhgePEsTmeT. @ensLGLTR LINDLET, LTSSasnaTss, Ga Hisdlafise,
suLafiiL S S6T CLITETDME SlaGEST G SISEHGHMLGIL AIMPRISTED Jjmal
UEna EmS I 6T SrewTiLBElsmenr. L LimensvesT afloukigaer Gauefiiuggiy)
EinsgIL 6T sjsegl warsd FnsHo sramiu@dsrmer. Eré Warser (flat
fishes), Lorsaumenasi ohmib LFCETEEET Sibenlé snmfiueer Gt SSHEaHDHL
&b Hndems wrpils Qemsdlsmer. tuL s seflo surgid u,Feluflembiseafisr
Bmis g sorseflsr Bimsms &S &HTmg).

Bowrdod gouGd elsib:-
1. uglupwrs o wrmSeb:-

Ao eflkigssT sbipamLu sSHPULNSSHHCHEHUS Sb 2160 Binsmsi
Ligip 1785 oMM St 2_(peutd Qgefleurass QaurgLig wmpsdlsme. @smb
SLHeamIEaTHEST el aumgLil SHMCaHDL LFMS, STLDLE, EHSHT JjVF)
ety Cursrm U susTETEDSMSID L6 6 stioT 6oeT LI Ly 617 61f1 8 6m ST I LD
Quipis&Hstrmerr. Cuogid @emb peTGsaflsir 2 16 Fimid euGaT (G pmM
Caraufié@ib CuTgD LmmSleTmE).
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2. upaPoasGspu Pob LYz (Seasonal colour change):-

sr_@&Camfaar (Ptarmigan) oer®&6E epsrmipo
BneHisdsmer. @upmaillst @neés CgrGdaar (plumage) GamsnLufls
Qatouggliy Bins S, G smag S sribLe HnsdHaunb usflssrasssd
uallmw &S0 sraTUU@uSTR Blupmausst &b shfgeafldr
setoTSaNs0l(h58) SHL0emL0 LT GISHT SIS0\t 6o menT.

3. gifigomenr Hiprhoio: -

mr@ s Gumsitm sL_soL Wisirseir (flat fishes) gl amfi sdlayerar
STMMSSHS6T B wersd g Hwaper HpsHnCasnu b HAnsms
rHf\&QETTLST Snubhenns st il 560 s yflg!. CLogid EibbsrssT
serCuwe ssgfgurs warmel urifs@sTerEph  Snamerl
Qupiigy &S strmesr. @emsiCursiimSimstr seuwreumis fstr (cuttle fishes) aaflayb
smemILGAngL. aniiCursnsol (Hippolyte) stsiragit Siysro@Lafliussr ugglfimé
s purdaeafien_Gw i Bimomrseayb, udamatl LndaeafsmL G LSene Bintomsapd
Sleui s urdlseflent G fauiy Himonsaib sremmiLIBSsTma.

uFCsThSeaflsr Hpwrhmpb:-

usGerpdlast wrhisefld arpusHCashy, S&amuwiysamearl
GupiiméSeirmer. ComeauiulLmed usCemidssr &b 2L LSS g6
sM&HS sow s gallursd Op alofigsaflsr urfameanufamis
BlHlsrmenr. Cuoguth LECeTEHaaflshs @GR 5566 Sibsid Seubmlr 2.1 6 Fin
LT HLTGL. 9i&5EsTSiasTeT &GrmoL GLrCuTiaeT iyid allfleugmeaid
Geaumeneuredr (Quanine) sterlLGLD SflaiCureflsr paflFAsnd sHUGSSID
asearaer (Refractive granules) wpmid uyshissr Qp@sswrs
SpusaiulyGLusrgn usCsridad Apsms wrhmh Spemeort
GuibhlaséHsiner. Gumgians LsCesSesir Glemasafion, G GYliLETs LFmE
Bipsgisr sremiu@srpear. LECsTEHaalld CrrdHnes sHsuTHID
werflmasCapmammib Hmorhnsms shu@SsiSerper.
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2Gamradls (Anolis) sTamiuGid au HjGLfléesl LECaTHESWTETS) SIS
Qemqid CussHnCapnarn s 2 L ofinsSms LrTHNSQETETEBLD Sjemey
S (WEBOTITES EIM6TT 2_60L LS.

Qamfidupent mssascRoliyn (Wgmfsdupsmi Queueofl 10)
(Industrial Melanism):-

Aowrpm’ L sSnEs smew b Gunmess GsfGa (natural selection)
sreTusNE @hdarkg whpih gCrmillu ErEsmears Caibs LflsroL str
Qui_@Csifwir (Biston betularia) stemgnih oS, sdullsor FimwommmL
uflewrmo euenii&dl Amps TESESHST D1S6fl0 RETOTGLD. JYmIHGew
SyflefwsorsTiesT 191 HIHHTEwNg 60 DYILLSSI0 &(HHEI B EH ST S
shesunres Cesfigarnt. Weararm Ggriks 100 24,657 () & 61fl6
‘smiuCerfiur’ (Carbonaria) sarmepps sl L @iksssmEin SyESLiL s
QsmipsTmaliuGSaafln yHsD STemTLLILL 6. @) GETTE) FrTSHSLILLL
wrfumrsrisst sGHn whmn Qeaefli Hp KoL er QuL @Geflwmr
SibSILEAsmeT SoilamIGUEHSSD Getiig), Goomefle 2J60608) LOl6m &8 &(1h
Bl miemsrg) wreif GlosirsSiusir geoflsen m) 6T6OT) S6BOTL_ b SH60TTT.
1SlsroL_edr
Qu” @ Gevifhum
Spyflewr Sev &
Garis Geuefiifin
oSl EAseT
SmiuGeoriwm
sreTILBILD S(HEIn-
oAl FAseT
SOUTSISETTE
Sl L
LTFL LTS
wrsgler g
STeTULHISE0.

1950 aaflsir oyrousSsd H.B.D. Qs ipsi@sus (Kettlewell) 6TGOTETILD
oyE&Cow iefucmeri Qgrfislwpent Hosssn Hnblun umml
SLTTILGSTI. (AL TP ADIEIEAC) &6 5 QYUMiIES WS

445



Qm_tignshEuperty Himsesen Hnbuun uDfis SPSSEIN HSHILSET
Qs

1 @ Hofumerarg wryufll usTUTGD. @S6T  uTes
o Wi Qsmemaiies sydu L 1om e wriphissert T Husdlddling.

2.  aemiuGsmfiur wpsedis ngcﬁl,r_i)aﬁsmwmsir Blenmis LGEoEHSE B0
o2_girer SRSl SHTeuorTUILIL_6uT.

3. Gamfibstoasst Gonis uGHeefs Gergun Qeaefiifin oL sr
SIS FAsT 2 semer. GLogib swBHmLLm Tei_sbr Db ILLFAsefl
i Guiisosors I oS FSullambsafigi sremmiu@lsrmer.

QuUrgIeIS; S| is srGsefn argph e 6T gybESiLFHser usedlh
wrsseETHISaNk poidsrmer. s Hn HEHILEHGET YSSLTES STETTILLL.
vgHaafn QuefiiBpiysfsmarel. smHiy SEHsHser gqamasTwm
anflufids oyHse iisyiivwenr (Survival advantage) Gumid amsuild

SMOIFCSLEVTEN Sl LOTHHILL tp (K& S60MD sTerTm) Gl g 0G6ush eflaréslsumi.

@seman uCardsss QoL i wGaus G — alGiafss6d — isiT(ELo
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