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+&MMEVIGT GIR TS 5 MhiG 6iT:

v o erpmL( womib yeiluillweév Fmjhgurealsy -2 ullflarmiseaflear Cemiey.
v 2 uliflermisefler @@Ly, QEmliey MM QFWeL&H6T g Slwaummmev L Liluiléb ymU@EGLD
LOIT (D (DT & 61T.
v Qs LGHlev 2 emen 2 UNFlErmiSeT MM FULPGHTILMHISEHSHHIML G 2_6TaT QemL WM.

v 2_Wiflerisefler @Quin &LpISCHMHU UMM enLOLL FTIHS &&6UMLOLILS6T LoMHMILD
Q&We6L FMJH&EFTNLOEY.

v IMTHG MG Q6L M6 S EHSHGSGLOM6 LIfl6wrmoeuaT)&&.
v Qs 8al L euemi&d, mdlflser wmmIw QBMILLGSHEISH6V.

v efleumidleng QFHTL LS 6T - HMHMICIHIS Eh&G6T WMHMIL HMHMICITRIS EH&SHlemL_ullev 2 6Ten
QGHTL LS 6.




&M1& G, P06V (Ecology) 6TEIIM QFTELHICHSHS ComPluileL, Q(bHG 2-(HEUMEIG). ‘oikos’
6TGITMIMEL ‘Qfl_19.60 2 6T6T 6TEIMILD LOMMILD ‘logos’ 6TEITMITEL ‘Lilg.&HGH6V’ 6TETMILD CILIT (6.

eTeurGel, HHMIEFSLP6L ‘@fp GMHS UigLiLileL, FeL 2 6Tar Mg 2 ullflearmisen LMHmID
geuaii 1g6mer eUMps HGHWETaTHTHGLD QFWHUTLG HlHLDe ST S Hliiemneu

| LMl &)L 61T 6T 6OT.

& (DM & i, LO 6016V IT 60T G,

1. 2_ullfleormu s e

2. Q0TS Fol_L LD
3. F(PGHTWILD
4. GyLOIHI6MEVL LOGTITL 6VLD

GUTETM L6V LG Hlemev&emen 2 6TemL &a&lWLig).




B 2ullflarmuser Lo

* GiDMIF & Lpe0lWe0l6v, 2 Wl Fal L LD’ eTeIm Q&ML Q&ML &S5 560 ‘oaflgisaflenr QHm@GLL)

TTLMGS GMILLUSDSHTS 2 (HeUTHSLILILL ).

= @&Q&meL HMHCUNTG eTh&Ceum(h 2 ulflarGam& Ul Fnrgnhg 2 wiliflenmhiseafler C&HTGLIL] 6T6Tm
Qameveuns allfleju®HHUUL (HeTeng).
= GLp6e0lW6L GHTEHEHI6L ‘F(NFHTWLD eT6oTU] (2-WFlWE FULpGHTWLD) so(h GMIUUILL. @)L &gl6L

QUIT(LOLD SIM6M G| QS FnlL L LiSHMTUWID GMISEME).




2 Wflamiser MM Q)60 & &al L LD

/s
Sunlight and heat

« 2 uNlwE FupSTWAPLD, 2 uNFHm
SiDMI& & L6V SMTT6wflsEHD @IHMIGCS
@ euTH G & LDIHEMEV LOGTITL VLD TS &

(Ecosystem) QEUJG\)ITQ')QJJJQ)QJ.




= 2 UG QHT6MS (Biome) 6TGITM GFT6L,

(LSS ST UMSHHMENTS 615 T6vorL

QUi LGF) S6LEVG FHIEO6TUTES & 600T

alemadlevmenr L MW S 55G6l

CUHLOLITEY|LD Liwl6oTL(HLD.




= WsuQuflw, serenallb© seareaflemme] QuOHM
2 UNHWICD LOGHITL V&M ‘&(DM)& &, LO6L

GSHITETLD’ (Ecosphere) 6[66'[Q_|Lb @@Uﬁ]LG\JI‘I’Lﬁ.

» @&eb UMD 2 6iTen MG 2 Ui & (EmHLD

S|L_MI(GLD.

= @6emeu QuIMLINWIEL &ITIy6vuT) & (ETF L 60T
@ enemih g QFWeOTHN SHeuMHMIST LIFel6D,
QemMley, 2 MuGH WHMID LTS M
RWRGUESHSIFsTme.




L_Lielwiedledr Liwedt T (R &6l

RECOMBINANT DNA TECHNOLOGY PROCESS v [EEE > GBSGIUSSMOUIID D SmDsaNaD
DNA Containing

the gene of interest &uﬂlﬂ Qg)"@mEJLUQnUJG\ﬂm
W i " Inserted TONA . . o
. . \@\ carrying new gene LiwlesTLim (B & em 6 @LILIH‘I_Q)QG\) uuilev

Recombinanat { @@Eéﬂcﬂ)"m
Ti plasmid | |
T / = > ID(h& GO HHFMmEL LweTUT® C1&ITevorL

Site where QMTFGLOMETSHMATWLD L|[J &S EMEATIL|LD

DNA
i Plasmid
restriction
enzyme cuts . . £ . . .
QuUBLD eTalléL 2 MUGH Q& LIag6DL

Agrobacterium Plant with 1q..6T60T.6] LOMICEHFTSHME QASHTLH6L MHIL LILD

tumefaciens new trait

(Lp6iTeureuuiiuileL 2 6iTarg).

o Treat foreign DNA and e Introduce the recombinant e Regenerate new plant from
plasmid with restriction plasmid into cultured plant cultured cells.
enzyme and DNA ligase. cells.




1. 2 UNNEIMIGET MHMILD 6 MM 60T & M M) & L0 6L

» eeeuGleum(p 2 ulflww AHMGCSH 2 flw HOHMIULMLD, 29TL_&HLD I6V6VG| SGFMHMIF FylHEMEVL
QUM mieTen ).
@eummiL6o1 2_ulifl QAHTLFFHWNS Qemevnihg QFWELLL (B 18560160 eUMDeUGHMHECHMHM

556UMDLILISHMET 2 (heUuT&HHS C&TeTHl 6T &)l.

» GIDMIFGHLO6L eTeoTLIG| 2 WIFl6RIS 6T UMY 316V6VG Q(H&SHEH CHMmeUWTeT LisLGeum|

STIHmeT 2 eTaTL &S Fal (HFOFTL Y (GLD.

* spafl, Qeuliubleneo, (PSS, B LMMID 2 LSSm0 L EIemel 6THG FlpeOleVILD
HM15H5HME JMHUDH &HGHSFalqll SIT6Uf&aTT(GLD.

 @emeu 2 WIPHMm 555 FaMIGET (Abiotic components) 6TETM] CILITSHIUTE 31601LDE &LILI(H &)60TD 60T




1. 2 WIS ET LOMMILD 3i6uM M6 & M) & & LD 6L

'Biotic Factors Abiotic Factors




1. 2 WNHETRIGET WMHMILD 6 M MI6DT & MM & & LD 6L

" GDMIFFHLO6L TOTLG| CIFHTLIHG LOMTMIULS SalgiG|D, QUIMISHS FalglUGID I GLD.
* @dleL QeauLiublemev LMMHMMIGET WMOMID sperfl TMHMKISET gy &lemel LUSHEOIT6Y LOMHMILD
SIT6LIH6M 6L LD MMM IS ETT(FHLD.

* @emeu 31FGLpe0lev eum(PLD 2 Wlflermisafley ST&E&SHMG UG S G601 m 6.
= 6(h 2_ullflulledr

1. eUenj&H

2. LUJ6U6L

3. 6T 600160011860 5

4. LGOS

5. @eTLGILI(H&&LD

= 9 Hleme &MHMIEF L6016 LiIcLCeum| Smyeunflsearmev bl evoruils &L (h & 6oTm eur.




2. UMLOIL LD (Habitat)

» @ 2uWflarsHer eumfiLLd eTeiTLIg) SeuauilflarsHett (L&l eTereomL.

« @@ HMiarsHler meansHg eumflLmiseafler QGm@GLLY ‘Lallliupelsy ef§s:” (Geographical range)
6T6OTLILI(H LD.

= @ GOIUIILL aumfiLg&lev eum(pLd 2 uilfl&6T HHISEHSH G QMEHG UTLHUCHT(H, 26rLL
BlemeouiletT e LUGSHWNS Q(hHG 2 606 & Fhidledl LOMMID 2 6716 61606V 6MLLI

2_(Ih 6UIT & (G &) 66T M) 60T




2. UMLPIL LD (Habitat) - 6L L &LD

* d(B5HHSHTL(: eumevtrL eumblL_gG&lev eurm(LpLd
PLLSL sleummieT GHT6L LOMHMILD &FEUTE
LD6vTL_ 6L & &6t 2 Gailwimev, g ellwnsss

efly emeud 55N Hhenng LouL L
LW 60T LI (1 & &) &) 66T M) 60T
Smel F&&F Qemieyerer SimiHeny
2 (HEUTSHGUCHTH, HH6HT 2L 6L 6TemLUll6L
25% euemy HHlLpLIOLS SMTHIGLD et
GUMMeMeEL.

lUMMIEHT (SETLOLS 6T LMHMILD HLOl6L &6,
6UMGOOTL_ LD 6TOT6V w 6V16L
QUMPISNHCHMM &5 6UMLOLIGNLILI

QlLIM M) 61T 61T 60T.

E) alamy stock photo Sevarin



2. UMLOIL LD (Habitat)

« HyeumdlL_gdlev, §eiellenev &MHFH6EL (Homeostasis) LOMMILD 261(h&6EVLIL 62 (LOMIGLITL 6L

LIJTLD 6L 9 M6 FAUTELITS D616 6l

= GHEIMEL CF6L & (HMI(GUMESH HHUUHMGCHMM QUT(HSHHLOMGHT &5 6L60LOLILS DTS

SHL6LEUMLD &Il6LIhI(G 5 61T CILIMHM)]EITEN 60T

» 9IGH GeusmeruileL medrerfl] UMD allevmiGS6T C&6v CleuigLILims S & (hLILSM ST 6

&S EUMLOLIL &ML GlLIMHM)|6ITE 6vr.




Do ey b BetrgHem GumeTm 2_uilifleormus 6,

of trout) [

1. §I(FUY&6T (@LUCUWIEFS)

2. HihGIeuGMHCHMM UL GCUITETM 2 L 60 Si6MLOLIL]

3 Latera (W& s alllev)

Q<2 line
Stomach ‘ T
Intestine Pelvic bladder
fin

3. USSUTL (B 2-600T) 2 MILIL|SHET (26001 6),

Second dorsal fin \ =
~ 4. Q&6 61T& 61T (Fr6UMFLD)

,  ranione 5. HTHMIL OLUSET (LGDEUS &6HTenLo)

Dorsal fin

o 6. AMIBrsLD (HLHle] H&HLD)

oW e oo woe [ % 6T LIGV S UMLOLILISGmeTL GILIMMm)|6Teeor.




SmUMLAIL LD / 62816 SIL LD (Niche)

= speuGleum(p 2 ullfler(pd H6oflHGleuLds s eumfiL_Hma L CQUOMIBLLG GCUT6L &&MDM|F & Lp6Vl6L
M| eumpILHmGU|LD CUMHMI6TETG).
= 9FH6L 3HG 2 ulifleid, FLpe0l6L Y &HTLOIGGIeTeT Li(HCl66 (Physical space) LOMHMILD

AFFPHTWHH6L 31H6m QFweoLT(h&Hefletr Lh@G S &HWemel L RISIUL|6Teng).

= e 2Wflens et &MHMIFHLP60L HMieUMLAIL LD eTeTLE| leua|uilflerd eum(w HM| QL GMGHE

FNJhHGHG| LOL(RLOELEVITLOEL IGH6TT &iD)M)I&F TFylD6L C&MEUBHET 61601 S MG W|LD

2_6MONL& SILIGILOT(GLD.




SmUMLAIL LD / 62816 SIL LD (Niche)

= @ FWHTWHHL eum(pd 2 uilflermiseafler QFweour (B Hleneveml 2 IS U Suilev

‘SIMIUMLAIL_LD 6T60TM CIFT6LEMEV FITFELENV 6T6VLGIT (1927) 6TEITLIEUT (LDGH6UT (LPGH6VI6L

w6t (R &&leori.

= &OMIFGHLPE0I6L UL §5H58 (FWLSHMmeE QFLD SHMiers Gy LMHMID @@
FWPFHTWHADHGN ASHGRallhamer HmieumfL uyuy g dlwenel 2 Ulfleard FhiSLOLD’ (Guilds)
T6OTMI MLP&SHLILI(HHIME).

= QeueuGaumi Yaflullwev estrL_sumieafleL 2 6mer, @Gl eusmsWimer HMieuUmHL hiseafled eum(pLd

MRS ET ‘FOM|FFHLO6L 58 2 WIflEMhISHET (Ecological equivalents) 6TEIIM| 6MLPS&HES LILIHLD.




QUMLOIL LD / 625|SHSIL LD (Niche)

Lev elleumiSHlemisen @ CLUTHIeUTer eUMHIL Gm&L LSJHE)
6UITLD &) 60T M 60T

9L, 60TIT6L UMM FIMIUMLHILHIGENT / 6258 SL_hIG6NT HETMHTS
EUEMIILIMI S &LILIL (b 61TET 60T

@B UMLAIL_G 6L, (I GHeflLLIL L @\601 & Fo L L & 60T
QUTLDEHMS (LPEOM G RIS LD eTarlL(BLD.

TBHHHEHTLLNG GieufsH GCHMLOIGENT (Crickets) LOMHM]LD
CeuL B & slaflser g8l QBIHRISW QHTLFLmL W LLFASET

@Gy UM 5560 QHBBHATID UMD &(DDIFF 60

gnijhs HMeUmHILhISeT QeueuGeumns 2 emerer.

QauL (& Hafl LseL CHIGHHEL Q&FWeLLI(HLIMEL.

@emeu sreaugmuser g eumphg Hralyl uGEsamen 2 65016
QUIT(LOLD.




SmUMLOIL LD / 628I&HSIL LD (Niche)

« HUISHGCHML, QauL (B & SHafluiler eumflLsmaL LSTHE)

QSHMTEILITEILD G606 Cl&FWeLUIT(H &6 CeumIT6urem6Ll.

* USH6L GhImIGaflev @emel ClFweommiLd,

@ M6eL & EH & SlenL_UlleL LGRS Q(H5HGLD.

= @\emeu Qe CHIHHlevL ClFWeLL(HLEm6M (Nocturnal).

» GaUfSHCHEMNULD, Qaul B &Hlaflud G
QUMLPIL_ S H Ol IhHSHTeYILD 60T 60T Gl FLLIEL & 6rfl6L
LOOMTHTM| &66VUTILITLOED 6UITLD &5)60T M) 60T.

» TeoTGeu sp(h 2 WSS RIHEHILLD TTLS G|

QUT(LPLD &Lp60l60 2HHGHW HLIY GLGemu|Ld
Q&FW L& MATWLD (GMILILIGT(GLD.




SmUMLOIL LD / 628I&HSIL LD (Niche)

* BL6OM, GIME LOHMIL WOIFSTEL & L6 S 6T euIm(LPLD
&6NME G, LDIHI6MEL LDEBITL 6V & Hl6L

> SL6LM - (GHeNnGl6tT GLO6L LIFLIEHLUU|LD

> CnG - Hfleh QFmIGHH B &HMS WD

> OI&IMeL - GenrLLIFLIEnULW|LD

« AmleurflLons& C&mever (G SieueuliL@GHlullev Gmis eafleor
2_cuoT6)H GCHemeuemL HlemHMGeUmMISH Q& IT 6T & 60T M 6oT.

= JleuMMletT eIl Qlemeu eum(pd FMieumPflLGHmGsmL
MG SHLILIL g (HLLST6L, emed Gy eumplL & Hlev
GaumiuL_L. 15616V &M TU|LD, QFWIEL S METULD

UL 11.1 gerid eTgyih Supflane oehrL 58

2 dgenflsefiel wsadr (9g48L biser) Gl mevor (B e eur




» SmIMPIL LD / @5|5HSILLD (Niche)

Lmora}

Pelagic zone

Profundal zone




3. (P&HSHW 2 WNTMHM &S FaM|HETIEV6VE| &ITIJ6UoTIS 6T

« 2 Wipmm Snyeisen eTcrUmel 2 uilflarmiseaflenid ieummicnr Qgweoum(hseafley|d
ST5&HMGUD, urdluemuujd gnubmHGIb @uimLilwed wmmib Geudluilwev
SIT6UuI&H M6 2_6TaTL SIS ) (SLD.

= (PSSHWmeT 2 ulgmm &ITiy6uoils 6T 66T
1. QeulIubl6m6v (Temperature)

2. 66 (Light)
ﬁlgﬁ’u;l%m
3. ﬁl]' (Water) 2 wiyib

4. LDGOOT (Soil)
. STMHM| (Wind)
. FJUUGLD (Humidity)

. 2_WJLD (Altitude)




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

1. QeuLILBlen6V (Temperature):

- Qeulil Hlemev i6vLev Gl QeuuiL WMHMILD GeFFAUllHT leTa], @@ &MHMIF FLP6OleL LOIGEaLD

leuSlwimer MM WLIMIUGL STyafl S @GLD.

- @8 2 U7&CHETTHH6L G)JITQ.QLiJ 060 & Gl 2 Wiliflenmisefler (&SI C& W 6L & a6t
QuaMjHleng LOMOMLD, HLEMS , QTLCLHSHSID, &(HeUTTFSH OMMID LOJ6TD ISl
3166018 LD 1S5S G 60 DU(B &85

- GDMIF G L6016V 2 66 (HMMBHFHLULF LOMMID AHSLL & Clalliublaney QFeu&eT 2 uily

6UITLD UM &, G LU & &8

- 2. Wlflen s S\6o1 euenTHem LOMMHMAISHMET GBI &em ClHMILILI(H & 85601 M 6ur.

- QBT G6T QeuLiLiblemev 2 650T[J6YSHSHIM6OT G&IT6HITL6DI6.




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

1. Qeuuiumblémevn (Temperature):

-

+ Qeulublemeowimen gl CUBLOLITeOT6wT 2 Uilifl6oThi & erflev
1. LIM6L [HIJ6WoTILILD,
2. UmeOl6or el&G LD,
3. @6 2 MILLSHET (PHTFS MLGH6V,
4. @\6TEFCIFELEVITSH GLD
5. @eTLGILI(H&&LD
- spHlwaupilen g sn&65mS GJHUGSHSHMDSE.
- §lev &HMIFHLPeL&aflev 2 ullflarmiseaflenn SieTa] MMIWD KM emoLL S &Hweummiey|Ld

QeuLiublemev FTHHHMT TMHU(R & FHH




3. (P&HSHW 2 WNTMHM &S FaM|HETIEV6VE| &ITIJ6UoTIS 6T

ol QU LILITHI6M 6V (Temperature):

- Hlev &MOMIFFHLPev&Haflev 2 ullflarmiseafler SieTe]
LOMID HIM ool i &Huieummiey|Ld

QeuLiumblemev FTHHHMT TMHU(R & FHISH

- Goflgmenr L@G&HS&aflevL UGG @GLD LIMe6n 66l

LOMHMILD LML I9.&6T CleuLiLwmer L@ gluilev

UGG 2 ulflaThsener el &5 L0 6T

2 L6V 6T6ML 60Ul 6TL (R&6TM6dr (GCILIf S LD 6ofl6or

Qﬂﬂ)(Bergmann's rule).




3. (P&HHW 2 WINNMN 55HE FnM|SH6N6VEVE| SHITIT6U0I5 6N

ol QUILILITHIGN 6V (Temperature):

P

- @Goflgmenr L& & s eafleL EUIT(LOLD LOMMIT 2 L 6L GleuLILILD Gl&IT6uorL 16V RIS & 61T60T &ITEL & 61T,

SMGIS6ET WMMIL KM @6mevor 2 MILILS6T, QeuluLmer Li(hed Hlemeuuiley eum(pLd 1GCH

HnMlarsmesE Calmng 2 Wflarmsamer alll§ SMwsTs 2 erearer (o 606ver alldl) (Allen’s rule).

- &lev Beump &Lpedlev, HifletT QeauliLblenevs@Ld Werseflesr 2 L 60 SieMLOLIL] LOHMILD

6T 6001 60015 M & & (HLD 6THITDMMS CFHTL L QHLUUSHTES & 6ot MILLILL (B 6Teng).

- Gemmeuren Qeuliubleneouiley 1F)& 6T 6uT 600115605 UTI6L (Lp G)61& 6V|LDL| 5 61T
2_(HeUm& & LUK SHleorm et (CmyLmeoflest allgl) (Jordon's rule).

- 2. uilflerrisefler LIFeuedleVID ClauliLblenew T&HS5&HmME rML(hSHHIHME|.

+ Qeulil e evll LG &l&Heaflev 2 ullflars Fal L &Sl LicLalm s Geamenio, 2 uilfl womiwn CFmle]

b Slwenel g QeULILILDGIITL 6VLD LOMMIW FHi(HeUl LUGHSHmen ail. IS HLOMGLD.




3. (P&SHW 2. UMM 3,555 FaM|&H6NT LV SHIT6U0NES 6T

< QUMGTL. MLl all& (Vant Hoff’s rule):

= 2_ulifleormusefleL speuQeum(m, 100 ¢ GleuLILIBIEM6EL 2_WIT6Y&H(GLD eUaTTHMS LOMTMM I&GLD
QUL 1 LUML MG 6L6VLG speubleUm (I 100 C CleuliLBlemeL GMMUILD CUITGILD lenTHm &
LIMHMeGHLD UTHWTH MG 6T60 T -l QGHaNGSHTI.

= Qeuliublenev, allmearseflen CoussHen g gHURHGIL allmena] QeuliLblenevsd & (LD
(Temperature coefficient) 31606V &| Q10 WO GILIL] eTaTLLI(BD. @G LLIT6TS X 0c QeuLiLiblemevuileL (i,

ellemeoruileot GCeus G HMEGLD x-10 0c QeuLill Hlemevuilev euaileneruilest CeusGHMEGLD e GCul

2 6N FHHHTEL SHEISHSILLILIBSME).

= 2 ulifleorusaflev Q10 LOSILIL] &LOM 2.0 34, (SLD.

= Q10 LOFILIL 2.0 98 QIHHHTEL cR6UCIM(H 10 0C QeuLlILblemev 2 WTa| & (GLD euaTjFemns LOmMHm
gD QUL IqLILIEOL U|LD T6OTLIG QUIT(H6IT.




3. (P&HSHW 2 ULNTMHM 31,5556 FaMI&HETIIELEVE| SHIT6E0T1& 6T

Ry = 5 -:i:EJ AT Sl s ek 1 00 e S i =l ko
esla T ssmnsl a1 R b arssoafhen Dosrna it EoE—rs g = T
= S - I O T B T s T e
o s s o R S T TR == o P A )
S, S okl s LS, SEarksn Sl L

T s TR T s T e T

e ool
= - T I 5 .“-:
i
.




3. (&SHIW 2. WNTMM &HS FaM|H6TIEVEVE| &ITIJ6uil5 6

& Cwen B
M AS TR SLAPSOGsE fle arcas GEDe. WSSO

AT, DSOS @US P ey 55 sevceall pumcsier o sen

SMOLLES S LS EhNes oD angeen feors eps eis
ST 0. .

M w6 glofsccen @) Gafelundics 3 G et




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

<+ QeuLILUBlMeLGECHMM & FHEUMLOLIL]S6N:

L

- SlpmMlermiser 2 ulljeump QeulublemnevsGsmMm &&eUmDLLSmeTL CLMI&eL LH1&ea]LD
S|UFIWILDIT(GLD.

+ 3Fs Ceaulu Hlemev LIMILUTH &M FHNTRIS euM(LPLD aileLhISI6U IS 6T Lil6n & CleLiLl
GCaumumL_(p 2-ullfl&6T (Eurytherms) 6TEOTLILIHLD (L6607, HITLI, Lj60l LOMMILD Lo6vFIG 60m).

- Wlems Qeutiu Gaumumr@G Ul SH M@ FTHSLOMTSH i GLD.

- uafllwssdhlev 2 ullflemmiser aump GmMmbE el Hl6nev&H&IT6r &8 6UMLOLILIS 6T (Lolems
Gefly Qeutit Geumum(y) (Cold-Euryhermy) UMD S GHeMUWTS @) (IHH S 60T.

- GuI QeuliLblenev CaumUTHHMmaTd STHIGLD Hmearmev 2 uiliflser KM LG seflev
GlqGuin), eur(pd Hmener SSRGS Q56T 60 M 6.

- @5 QUDME CHIT6SHGHEF FTHSLOMATSHIT(GLD.

- 2 Wlflerruseflev Wams Qeutil GeumUM(R (Eurthermy) €2(h 6UEMSIWITET GlauLiLl [hlemev
PWRRGSUTLE POM HGLD.




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

<+ QeuUUBlMLVSECHMM & SHEUMLOLIL|SET:

- 2 ulflermiseflev (GmmeuTer iemey6leuLill hlémev
| GCaumiun(semen L (HGCL HTHISS QSHTeTE@HLD Hmeor
ﬁ@ﬁ;ﬁ“gﬁﬂ@l{"@ fevs Gain  @@pBalL Gupuid Qubpemer Gsmm Qeuliu CaumUmBeMLIL (Stenotherms)
oyidleen bgrion) Gan (LmaSiGig06)) B 00~ : . 0800 .
2_uilifl 6T IS 61T 6TOTLILI(HLD (6T.&5IT LBGITSH 61T, &6U6mens e,
LI6L6OIG6IT LOMMILD LIMLDL|&6).
- &mevll GUTSSI6L LIFIGUTITLO LOTMHM KIS EIT6L,
CleueuGeum| &pedlwied eumpHlLhigeafled eum(LpLD
alleomiG& 6T Gleuliublemev WTMILT(H&EHSCHMHL
CleusuGeum Geumium@® &6meaTu]Lb,

e 5 56UMLOLILGMETWLD 2 (heuTSH &S €15 T6u0T () 61T61T 6Ol
GULIL GG —

v b 112 Qaitiufiow gnégdngyd0ssu dodda amssd . @gjmn‘m &m@ﬂs\)rﬁj@g,m QQJ@(XQJQJ
UMPIL & 6aflev eumpea|Ld, FimieumLHIL_Mhisem e
2 (HUTSHHS C&HTETETELD (LIgHMG).




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

<+ QeuLILBlMeL&ECHMM & HUMLOLIL|S6T:

- 9§ Homer QelliLmblenev 2 6TeT &Lpedlev,
gnail Capur] 2_uNfermigen CleuLliLD GIThIGLD eroGUITI & 6T
LOMID Fo (b &6 (TEOOTLLELIM), 2 6mm 6THJ L) &his 6
(LTL198 LB6ITSH6T) oY HlieUDEmM 2 (H6UTE (GG 6V.
- G6flf 2M&SHWL WMMID CEHEMML 2. M&HHLD GUTETM
§SeUmLOLILS&emen GLMOSITesT(h &(hemnLowliment (g e
LOHMID CHTML SHITEURISHMENS &L & 5601 M 6uT.

- &lov GLpeLGEfl6L G FHLOM6T CEULILIH6MEVEMUILLD
SIG6TeL HUELD Hif LOMID 2 6wreyll LUMHMTS
Rart fn) — GomemWD §allFSH S allevmIGSH6T 6U6V6MFCLITS 6L
uLib 112 Gaiiuflon sThgSngys0ssu debda aassd TEOILD CILIT(IHSHSLOITET && EUEMLOLIL|LI LIGToT6mLILI
Quom| sicuailL_eny eraflFlev &L & 6o meur.




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

2, sparfl (Light):
+ @8 @ WsSlwwmer 2 uWlpmHm &6l g GLD.

-+ GlpedleL CHTHHl6L, spafluflett HLd (Siemev HeTd Sievevgl HIMLD), speafluilesr Qemla] (HFmb
&5Geormfl siemaileomesr 4MHMEL) LMMID HTEL 66 (US6L QuT(pler HaTb) i &lwiemel

2 UNfl IS EhSE SO HeUFIWILDTETm6U I (&LD.

- efleomislermiseflenr aueTi&d, HiMWOIWTSHSD, L LUCUWTES WOHMIL @erUCIL[H58
h&Lpea|seafley eafl HM&E55ME JNURLSHHHME!.

- sepaflilenr QEMley WMHMILD AMeLGIaIEH I &lemel UeTTHME LMTMHMGH L FHITHSE M

guB HGieugl LGN, WLIUaYISSHafleL e LTMHMSHMHE GITewol (B ST (LMD 08T
H&SJ&H6T LDMHMILD X-& &) & 6).




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

2, 66l (Light):

- SHEOITLMTem6USHE sp6arfl OIS e WLD.

+ G&UileL eum(pld 2 uilifleuraiseflev FHWNS eUeMIFFML LTS 6VEVG| (LO(LLEMLOWITESHE
HEUISHET @eveurd Hlemev S &lWeudmTeL Qg HlenLISSLLIRHME).
- alleomiGseflett 2a1(RaeTIFHS Gl (Diapause) Hl&HLDaIL cpafl HTHEHEHMG

JHUGHHHME|.

- GHEIMLS&TLMIGL S spaflF QamMlaillarGurg Lmemeuseafler @\ eur 2 miLiL|sefleor

QeweourB H&HHSHE M.

- ereflw efleoni@Gsaflev QL LCLWTEFS WOHMID QuISSHSHH 6L spafl HTHSHHMG
JOURSGHSH M)




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

< aflFFTTIIW S &LD:
+ @afl&&Ten 6THIallener STTEUIONs (LP(LD

2_wilfleor(pd H&HJeus spaflEanIulL&SSLID (Phototaxis)
eTeuTLILI(HLD.

- 2 Wlfleorrusen, SihHIU L FHmwL Gumevspeaflenil
CHr&HHGWT (CrIwenm spafllFFmIUlWSSLD)

+ W sefleurm, eumeLeUT&H 6y WMHMID LOG6BoT
L(pssmeruGUmeL ¢pafls@ erdljdlenguilGeom
(TSI M s aflFFTTLNLS SHLD) H S (I S 60T M 60T




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

- @6flg HITEvuTL 60160 ailemeneuns, 2 UNFl6oThIS 6l

eI slevevg) HemgFwenoaileL emu(BLD

MMM, speflipmL_LLD éTeorLiu(pLD.

- Sl SThHHHHTAUTHH 6T Lo6v] spaflemil CHTESH S
H&TeUG ‘CHILMM ceaflHTLLLD 6Tee]LD,
STeungmigeflett Geugsen ep6afls 65 S)iyimeor
SHemauilev euenj&SlwemL UGl “6TSHJLoemMm

e6flHITLLLD” eTErad MLPSHSLILI(HLD.

shutterstock.com « 1263403966



3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

2, sperfl (Light):

é*&ﬂﬂﬁ@“ﬂl_d) @\W&H&HLD (Photokinesis):

- BH@GL 2 uWlfisafler sievevgl QFevGafler QL LAUWTEFSUTlGT GCeussLd (6LEVG)
HLOLHL lemevlauenn) speaflullen QFMlaumeL LMHMIWLIEMLESSLILI(H UG 62 61fl & GIT6uorL_ 6L

QWS s ererLU(hLD.

- @Qev&eHMHM QeualwsH s spafleament 6 Sliailememeu(GLD.




3. (P&HW 2 WNTMM 555 FaM|SHEMTAU6VEVEF| ST 6H0Il& 6T

3. 'ﬁﬂ (Water):

- L16luflév 2 emen 2 ulflermiser (Lp&eor (L& 60I6L &L 60160 HT6oT GG 6ot eur.

- L LOludlevL 2 6iar Siemen g 2 ullfleormus@pd 2 ulljeurp B LI&H6LD 3euFWILDTEOTSHT(GLD.

- L Bludlesr CLomupLIfleL, &MY HI6THleL cLp6Tm| LGS Brmev & LpuuL (BeTeng).

- (By&Camand) S, el wmmibd eurw] péw epeirm| Hlsmevseflepid Hif HmewTLLIREME.

- yailullev 2 emer B, meorefy (Quml, gHl, Gend) wmmid 2 aifhj (HL6L WHMID QU(bHHISL 6V)
6T60T QI 6V (R EUMSHHENITS 2 6TENG).

- BlevL HemphGleTen 2 LLSHGafler liqLiLemLuilev, Siqcuhiy (STLHIWLD LOMHMID LD G 6wt &L S 6ot
FOCUL (B H6T 316L6vG MBLCIL (B &6 HMJHGIeTengl) WMHMID CLo6HT6vl ] (2-LIL&HSTDHMGI) 6T60r
B\, 6UMSG 6T 2_61T6NT6UT.

- Q&rHl&s meugHev (PmMUiley Hfl6 Hiq.erdH HetTenaml HHS (PIHSHTEL G HDHSHTEOS
H1q.60THGH6T6NLD b (GLD. leueuTm @evemeLQWefleL 3G HITHHTEH Hlq.60H &6TENLD 3 (GLD.




3. (P&HSHW 2 WINMHM 155G FaM|G&H6NTII6V6VG| &ITIJ6UTG 6T

60T (LP&&IWILI LIGUUTL| S 61T:

- D6V 2 (HUTSHSHGHH6L (Pedogenesis) B @(h (P&HHWS STFevofl i (GLD.

- LeLGaUM| & LPHIEM6L LOGBITL 6LIMIGEHS ST 21L_&I0M&HS B HHLPHMGI.

- By, euefleLeuHHlevid, LTMSHCHTGH 6 Ceuafle emmuilevId FIhHlemevuiley 2 6TeTg).

- ybluflev B gwwdm Hlemeoullep LFailujererns.

- By srhemmailL s Searmargl, G HIFgHLe0L 18| IHMeUS 56iTenLmIL 6afl&SH Mgl
@uuevsory, Byeurp 2 ullfser Hybemeouileht QeusuGeumi WL L Museafley 1555 2 gall QFWLSME.

- hifleir 2Fs QeULLSHMGHT OHMID 2 6TEHMM QeULILILD HTIEILNTS, AFHS 616 QeaulLsHms s
558 MUHESH QASHTETEHLD HMEH)I L WIS,

- JGEM6L CILHMISL6L WHMID ghlsHeaflev Fymer Qeuliu Hlemev UMTLRNSGSULGSMEI, LOHMILD
2 WF5CaTaTdHHlev HlemevsHs ClauLiLblenev SmeuurLiL(h&HImE|.

- hifleor @WINLNWIEL GETMLD & 6uflS &6LLDIT6TG).

- GlLblemeoullev (LGS 1) 2 6er B Hyauhlemevuiley 2 eranems aill. SiL[JHH) (&6mmeUT6ur &)
2GS0




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

+Hfleur (LPSHSHIWILI LIGUUTL] & 61T:

- 2 emm Hlemeouilev (00c) HIJ & ([HMhIGHME.

- 40C QeuLiu Hlsmevuilev Hlyeu Hfler LGS OIS
-4'C L SIGLOMS 2 6TENg).
e - @50 G Spblemevuilev Hmang GOILNIL &858
e lemailev allfleusmL WG Gleum(GHMEI.
2'C - @uuevory LUafl& &L Igenw , HIHlenevseafley 2 emen
70 hifleir CLo6v LO1G&HSHE QAFUWIHMS).

40 . @sermsv B Henevseaflsyv CsoLmLd 2 66 B
LB 2.mmSInE; GHMT SULEGHuUileL 2 eTen
L b 113 gafif fifeandd Sarufoa hydlyeu MlemeouNedGCw @(mHGI, 2-uilifleor s e
ey L s aumpelmg HlameolilGSHHMmE).




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

< HfledT (LPSHHIWILI LIGUITL] S 61T

- B QuITgs SOILUTEITSS &[HSLLGHME.

+ Gauglu QU@L S6T 2 ulpmm 4,58 58am|&Heflel(hh &I, & LpHlenev Lo6wTLeuGHHler 2 uilje

HLONIGGS SLHSULL B (PSEHWLDTET 261_&L0MSHE QeweoLBGHmG).
- By AFsU Ul Q(pellens QS&TEIILGMGLD.

- Bleor @UuesorLilenmev, L&THSHS e, HTH WOHMID HJ CLO6L HL &GS L FFG6T ) Hlwemeu
BongallL 2158 L F&H Qsmeiq (hbHTed, Hifletr LmUupLiled L5 & &6 meor.




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

4. LDGUUT (Soil):

* LOGUOT 6T6OTLIG), SOl QUITHL&6IT, TG 2 LILSH6T, UMW &6, SlJeUmis 6T LommILD

2_ulifleormusefler &evemeu 9, (GLD.
- @maumeTd I 2 ullfl&efler QUTLDSMS&SH @GS &6 6uoT IhlM)LIGUT 6T (GLD.
- yelluugulieyierer et Hleowmbs LGS LoTCHTETLD (Pedosphere) 6T6TLILI(BLD.

+ LoeuoT6uafledr SHMLILIGILTIHATT60T LIM6m M &6rfled) (5 1h &1 Lo6voT 2_(Iheum&Hl6oTm &)

¢« UTMMSET, &T6LIHMeL&H&Taufl&aTeL HenGHea MMl LOGII6HTTS LOMMISIMG) (LD6HOT

2_(HUMSHSHLD - paedogenesis).

- @\6m6U CLPEVLDGEBIT (Embryonic soil) 6T60TLILI(HLD.




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

< LoGuoreuflenr mITeur(s Gluflul Lewuflser:

1. STJHISET UMTUGMSITE 261 _&LD.
. Beog& Ce&HSHaD, &6 LB S G 6USHDESLO M6 euLfl(LPEMMIITGLD.
. yellulledr eueafloeurLev56mg LOMMHMIWLIEHLOLILIEH6.
. LD6voT6uOfl60T & 6tTemLDemW LOTMHMILIMIDSSHS Falqll Liev 2 ullfleormuseafleor eumplLLD.

< LD6O0T LILSIMLIDLL. (B &HGSSHMTEHS &L LenhHG STeurLiL(hLd. @& 6ot allUfLD (Soil

profile) 6T6W SI6MLNSH&LILI(BLD.




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

«* LD 6UOT 600T1 60T LIGUUT L] & 61T:

1. LDGUUTGUOTIGOT MHUILD (Soil texture)

. LDGUUT LJ6MIJ6OLD (Porosity)

. Loevoreuufleot 2ar(H(Houall(BLd H6TenLD () 2L LY&Hall(hLD SHETEOLD (Permeability)

. LOGT QeuLILIBl6m6L {soil temperature}

. DU BIJ {soil water}




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

«%* LD 6UUT 6UBTIGUT LIGVUTL| S 61T
1. LDGYUT6uuT)6oT Q;UJLD (Soil texture):

- LDGBOT6uBl6V 2_6iTenT GG 6THafleoT Slememel] CILITMI& S &) L06voT6ooil6oT HUILD SIMLOSHIMG).
- LDGOOT GG 6H6afletr slenailen IligLLemL uilev

1. LD6BOT6L

2. 6 6B0TL_6V

3. &6rflLo 6vor

* 6T6UT LIGV LD6VIT UM EGH6T SMeurLiL(B&HMmg.




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

«%* LD 6UUT 6UBTIGUT LIGVUTL| S 61T
2. LDGOUT LI6GMITEMLD (Porosity) :

- @b GOIUUILL SH61 3616 2_61TET LD 6O 6uofl60T, )& 618 (Eh5E QenL_Gll 2_6Tern
@ enL_Gleuefl emgQeuerl (Pore space) 6T6orLILI(H LD.
- IHmeugl Lemiy Qeueaflsenmev Hipbiilujemear LoeuremilanienL W &6 ienailem spL_(BCILTSHG

L0616 FHOIHGLD LOGIITLI6MT6MLD Y (FLD.




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

< LD 60T 6UUT1 60T LIGUUTL] 5 61T:
3. LoGuureunileur 2ar(R(maull(BLD TN () 2L USQI(RLD HETENLD (Permeability):

- yeopQeuefl 2a1_ms B €LP6LSHEaMIGET h&HTeUMSG STLOM6HNE GLD LD 6voT6uoil60T & 60T6MLD,
LD 6voT 6v0T160T 26 (B (Heuall(hLD & 63T6BILD 6T6OTLILI(RLD.

- LoGvoT6vvil60T 261 (H (Heuail(hLd &eirenid LjemGleuafluilesr emeailemenr GHIWITSE
FMJHGIETENG).

- Locvorcuefledr (hempul LTig &8 meusH@GLd Hlmedr Lo 6vorcuofledr 261(h (Heuail(HLD &6iT6nLDG & 6T &

il g G lev 2_6Teng).




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

«* LD 6UOT 600T1 60T LIGUUT L] & 61T:
4. LoGuUT_QeuLILblen6v:

+ 06T G HlWeflLLOI(HHGID, HemHU|d SFloL QUT L &afledl(HHSID WMMIWD Lailuiler

2 LUMSSeOph I Qailu s5mmemeoll UMISIMS).

+ LoGuoT6uafl6dT QleuLILBlemev, ilem& &6 (LPMETLILIEMGI|LD, CouF&H 6T euaTiaumGI|LD LoMMILD

LD 6307 6001160 6uIM(LPLD Mi6vdrevail dmIbd Cuflw 2 uflfleorrisefleor 2 ullifluieo

QEFWEL&HMETU|LD UTH SHMG).




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

«* LD 6UOT 600T1 60T LIGUUT L] & 61T:
5. LDGUUT EU

- o6voteueileL SmeworLiLGBD B (PSSWILDTET SMILLITEITSHELD, HLSGILD &MU 6D
Q&wevLI(H6ul LOL (HLO6VLEVLITH LDGHOT6UDTI60T [HILILD, LOGUIT 85615 6fl60 &L L 6mLDLIL]
I Slwaunemmujd LUPTHSHEl, LevGCalm| HTeUThISEHLD aIleVk (S8 EHLD

UMD & &GS EUTLHIL RIS 6TITE LOITD )| 5607 M 6.




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

5. SO (Wind):
- GMOUUILL SlengulledlBh & GMIULILL GeusdsgHlev, QUINMSWITET H(HD euefl, HSTHMI

6T60 SIMLPSH&HLLGE M.

- Hevb(BHCHET(H LOHMILD FITHULLGH & Eh&HSHmL G STewrLiL(pLd CleuLiLblenev
Geaumium(y oMb L oluiler &Lpm& (CaTHGwmedlav allemere]) LW @\ (m
SMIEOURIGNTEL STMHM| 2 (HUTHME).

- EHIHEH GISHETSHE OHMID aJleNGHE6T HLHHLILL LD, LUMMEUSET UM&HSHaD SThHm)
2 56|$MF).

+ SIHMIET CLPEVLD 2 HUSHIWMGLD UMHMEVISH G CLPLSTIGITLONS aflanhi(G UL 60T SHTHm)
Loevor SifluemuUW]d HUbBSHSHIHME|.




3. (&HW 2 WINTMM Y &H&HS FaMISHEMTEVEVEG| SHIT6U0Tl& 6T

5. SINDM] (Wind):
- SINCLMBLLY er6iim S@mailullesr 2 gallwmev srhHmleh Caus serallubEHmal.

M)




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

6. FFJLUILIGLD (Humidity):
- euafloesrL_euHGlev 2 6Ten &6voram)|&H@GLI LeoLLuL Mg Hymailuilermey eoHU@LD FFJLD, FFFLULIGLD

eTOTLILIBLD.

+ FJUUSLD CUTGIeUTs

1. (LP(LQ6MLOWITET FFFLILIGLD

2. @ULI6OLD FILUUSLD (6L6VG)) GMSHSH FILLGLD (Specific humidity)

- I Q@ eumssHaflev GMILLILLILGSME).




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

6. FFJLUILIGLD (Humidity):

1. (LP(LDEMLOWIMEW FFIFLILIGLD:

- GOIUUILL Q&meTaTane] (6L6vGl) CUITILETENLD, JiaTalemen STMHMIL 2 6Tam L (B QLT&HS

Hymeiluller CQUIT(, 666D (L (LYMLOWITEE FILILUSLD 6TeurLiL(BLD.

- @Flev QalLiLblenev &([HGHHlev CSTeTaTLL{H U 6LM6L.




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

6. FJULIGLD (Humidity):

2. 6@LILIGOLD FFLILIGLD:

- srmmleL 2 emem Hymalluller 6mey UL ML FILILIGLD 6T6orLIL(HLD.

- s GMUUILL Qeuliumbleneouilev smmmMleL 2 6Tem FILUUGLD QG (H Hlemnevemil 6D L

GCameaulLB Brmailuller jeaTamen all(R&STLIq60 GMILUUGCS RULIMLD FFUUGLD 6TarULI(RLD.

+ UM FILUUGLD i al(PS&HMLIg60 GMSHLULGSHME|.

- @@ GHUILL Qeuliufsneouilsd spliemio FIOUSSH6T al(&sTH AHSLTS @ ([hHHSHT6V

STHMI-BJ &evemeu iH& FFiJH8 60T 60T 2_61TETG)| 676 & CSHTETAaTEVITLD.




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

6. FFJLUILIGLD (Humidity):

2. 6@LILIGOLD FFLILIGLD:

- FIUUSSHMG mam&CrT 5L LJ ereid S@HaTNWmed 3i61M&&60ITLD.




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

7. 2 WD (Altitude):

- gMHMD 2i6L6VG FfeMeus QAHMEIL Q&HSHTI6N @(h & LDIFleM6L LG VLD i6L6VG| 2 ulljH

QgTemsUilév CleuLiLblenev LMHMILD WeMLpWaTmaUs SL(HLUUBSHSIHME|.

- 2.Wph AHSRASHG Curg Cailublenev MHMID 8656l L& GmmEmS.

- 8% 2 WIHIHL QaILILHM6L (GMMEe] STJUIILONS MLO&HGL LFleors Lefllclumibley

gOUGHDE).




3. (P&HSHW 2 LNTMM 34 5HSH FaM|SH6ETIIEV6VG]| &ITIJ6UTI5 6T

7. 2_WITLD (Altitude):

- afleonIG&H6T &HMIFH P00 UL LIMIUTGSEHLSCHMU, HHIGET 6 SHljailenerenil &miHlw
STLHHMG6T THMMLDGH SIS QSHTENSHTMeT. QHMD(EG @) 60015 &LOITE 6V (Acclimatization) 6T60TM)

Qluwi.

+ TBHHSSTLLIS HMILLGSH UL euUMpLICUTSET 2 IWFLONET UGS & GEF QFeveId Cumg), L&
HLONI&HG 2 LULL H6v BTL&EHSH G FlaULILIEun| S 866 6TcuoTeunllHme & &SmE).

+ @5 3UTHEHGH G, UILDEIIL 6V ,HHARET GOOUT(H SHMJEOULONS JOUGLD AHSH 6T

9,55 Q61 CHmeuMWE FLoMaflHs 2 §a|LD.
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8516 LD, LDMLNSH&HTVMmISaflen (Lplgailev
Si6M6U LOMMUILD.
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2. S aulg.alleLITer UMITEFH Ul QLD :

- Hlov QST L MIGaN6L QHTL &8 G 6L

o UNM6OTMRIG 6T 6T600T600N&HMS LOIS

Qugeur&eayLd, e Ceusm&a|d 2 Wihs,

6T &HHMIFF:LP6L FenL & efleor
A SHUUTEL QW GIOUTSHS (&OMDHE)
eUMI&FSH GousHLD FLOMHIEMELEDLWI 6TL Lg.

QML IIH g uurrmj!e’s&ﬂu@aﬁ]mg.

- @6UEUMS GUTTEFH S 611q.60UGHM &S

Qa&T(HHSHOTM ).




11. Q601&HGaL_ L GHMIULGBSHSLUL(H 6L (Population Regulation)

+ MGG LRISATHInL L GH60T 2 6TenNjhdh CHISHSHLD 6TarnanllHme FH&FULCTH 3 (GLD.

« SL6UIT6VL 6T 60016001 1H6MmS 6T6LEMEVUTIELELITLOEL SH B FILILISIELEM6L.

« GDMIFHLPEL GNHIG M 6T6LMEVEMII 6TL Ig.WIR|L 60T, 6015 Tnl L H&60T 6T6u0T160715 605
Blemevwm&Geur, &MmmiF&LpeL Hlenevs Enh&sCHMOU gmm Qmé&&LoNmEGCeliT &TeoTLILI(BLO.

+ QOUTHFAL LG CEHTM&HMIW LiIew STI6wfl&Hen CQHMILLL &5 & 6Tmer. enel
1. LTHE FTITSHS - LMS&TIY6weil &6
2. LT&HH FTTHSHT - 2155 &M ewlla 6l

- 2 WNflerHH MG HML&HGW L LUy, uFLNLLD, HLUGGULILLD, 2 6oTe] < &luier
LM& SIS 6T I, (FLD.

-+ GUITL g, 618 T60TM)]600T6w)I 560, CleuaflGummLD, 2 6TGerMMID MMILD GHITIISET ) Slicneu
&GS ENSHET i (GLD.




- QeueuGaum| Q&L L HMHEF C&JHS 2 UNflermiser 2 uore, eumflLLd, @emevor WMHMIW LM
CHMOUGHEHLHHTES cR6OTeMMEILIT6TN| FTHE)] 6UITLD & 60T M 6ur.

- @5HHOSW FMJLY UMTLNSHMS FMHMI6THhISEH&@G6MTCarCwm (G HMearsmas CaJhHs
2_ulfleurmhl & @& SlemL_Gll) 3i6L6vg| GlaueuGeum| Hmmleur ks EhsSlenL GG (CleueuGeum

HAOMeTSHnHEF C&IHG 2 ullifl6oTmis (e & SHlenrL_Gwl) 65 mLI(H &)6oTm 6or.

- HDMIOTHISELEGTCaT 2 6Tem FMJL 2 UNFaUMDOISHD(GSH CHMEUIITE 2 650T6)], 6T6V6HIEV

2_6ouj6], @6TLCILH&SHLD OMMILD LUTGHISTLL GUITETIMN STJOuhSEL&ESTS 6 ML (h &Hl6oTmeur.
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- QeueuGeauml HHMITHISELSSH ML CW 2 6T6aT FMJL SLP&ESHMIL. aUMSSaflew @) (15H&&H6VMLD.
1. BB BHlemev Fryy
. GHJLMm Fmyy

. THTMME ML

. G QFUWIULLD QUTLDSHMS

. L&IJHG QUT(PLD QUTLD& M

. 2.5allCumILd QUTLD& M S
. GumLlg
. @L (b 6vuT6uuil QUITLD&6M &S

. Q& IT6OT M 6T 6TuT] EUITLD & 6N &




<+ BbRBlmev FmiL: QeucuGel M HHMIGRISET RTMITS CUTLDHSHTEYID I6M6U € 60T6M M CILLIIT60TM)|
UM SILILIZ LBV .

<+ ChHIwamm FTiL: AHHMEHW Qenesor aumLpailev QFHTL L Q&M (H&H @G 6THG 2 ull(mHLd
U & &8 LUGaUFleLm6V, LOMMILD UMD MSWITEL, R6TCMT LG Qpevor(hGLom
I 60T 63 LD LI 68 L &5) 66T (1) 60T

1. USIJHG eUT(PLD QUTLDEMS
2. 2. 56l QUMILD QITLP&HME

-+ 6T60T @Q&FFMIL UMDSHMS @\(H UM LILI(HLD.

< THIMME FML: QAFTLIHML W (B 2 Ufl6rd Si6vevg @b 2 uilifl6urmhis EnLd
urdluuenLuww. T 55I5STL (B

1. GuTLlg,

2. G1&IT 60T )] 6UT 630)| & 6L

3. L (Hevureunll eUMLD&HMS



R YONAT: TP eung;&,ma, (-, 0) (Amensalism):

- @55 GLpedlilev FmyLilev, Cluflw
LHDID §6F) uMibhg @® ADOITEMSS
Cejhg 2-ullflerd, ahsHaNs LoD

QuUMMEL MM, &FMnjeor

2 Wflen&HM&S C&(h allmarailsHmae.

- TBHGIHSTL(: WIT6m 6uTWil6 &TeL & 6rfleL

IN&SULGLD FHMiw 2 ullflermiser.




SUSITHG] QUT(LPLD QINLOSME (+, +) (Mutualism):
- @eucuems FryUlev Q&ML JL6eTen @peunr(h QeueuGaum| HnMaTemeEE C&IHG

IleLMRI ST HISEHLD ¢60TM] LD MEIMITETMITEL LISV 60T 61 L85 60T M) 60T

- QeuaumpsHms (Lpenmuilev FF(RUL (ReTen HMHmIeurhisen & e6ofl& S euflim& e LD Lo M CmIT6iremnm

GMIM6L &SHHHTLOMTHELD UTLD @UIGY|LD.
-+ S edi(BUU LEIJHG eUM(LPLD QUMD&EMS 3i6L6vGl QI FMMiaThisaflev ¢earmleLeLITLOED

LMHCMTETM| UMY @UIOTLO6L @(HSHSHEVMD. (BSLLMW USHFHE 6UT(LHLD UMLPSHME (LHEOM)

+ Seun 2 courewflgeafletr QUHRIGL 6L LHGISHSW WHMLD HMIGL6016L eum(pLd Flev

UTSleflLTS&H6T CFsLa|Geomerv QFfSHNIS G 2 GeydHleTmer. all(mhHGHTLOL 2 uilif,

UTSlefMTSS6T CQUHSES C&HmEUIITETUTG|STLILITET FhHloemeL 6ULDMI(G 60T M 6ul.




< LATHS QUTPLD QUTPEMS -
TR &GIHSTL (R SHeT:

- HTeUIMHIGaNeL WL WSHTHGHE

GeiHmeUileL FRUMRLD L FHSEHLD,

LM 6USEhLD, L & &efledlbh g L bHGC 6t
LMOMID W&IHHEHMGHL LM )61 M 60r.
- @5 GeuenmeremLouileL (L& SIWILDIT6uT




12. Q60THFaL_L & &MIJL] (Population interaction)

> udlin gl QUT(IPLD QUMLD&EMS -

6T ST (R &H6T:

- SNl LIMMEUS T (L & 65)6LUIN60T

UMD&meNF &5 & LILID S 85601 M 6ur.

« @\&l6L LIMEMEUBET 2_650T6M 6L

QUM Sl6oTM 6T, LOMMILD

W HmeL S efledT LIM &6

- < T ————
TN, S e aseronen “20KEN -

GHHLON ST G).




12. Q60THFaL_L & &MIJL] (Population interaction)

> udliH gl QUT(PLD QUTLDEMS; -
03 ésa:rn'_meir:

o il mevor 60T L_lg6oT LO&| HL_6L

grobhSlmws (Harmg GLIL|Led)

GIHHFAFLE M.

- SL6L FMWhHwler QST (HLD CFELSHETT6L,
heooT(h LUM&IST&SLLGSME|.
- 9IGH FLOWILD &L 6L FMDHG &6oT

2_euTemeULICILMISIMG).




*202_5617] QLI!!llLb 6)]"@836‘6)8: (+,0) (commensatism):

- @eucuemawmenr aflemhidleans QGTLILHIL @peor(h evevg Qe (h&H G G L

SoMieThmisen 2 aunallDans @60 6wrhgl 6UITLD 60T m 6.
- @eaummiev @ HAmmleor 2 uilifl HETMLD ML SHIME)I.

- LHAMITIH Hmmleor 2 uNfl meoTeHLOGWIT, HENOCWIT iDL 6UH6L6D6V.

- iU smevmusefleb, @euauens 2 uliflarg QHTL L 2 e sS5Ms L (RO 3576,

urgismuy, 2. musdl womib @LUCUWTES GUTETM C&HMEUSERSHHTHLD H&LPELTLD 6T 6T

ST MWL (ReTeng).




12. Q60THFal_L & &MIJL| (Population interaction)

R 4 <2 5all QUMD QITLDHMS (+,0

COMMENSALISM commensatism) - T(R&HHISHSITL (R SH6IT

- relationship of 2 organisms of different species where one benefits whereas the other is unaffected

ORIl & & 6T 2 L 60160

Lj6oT & SHlems e, e(hHCHMLDLIIW]L 60T

SLUWNT&H ST SHSHTO MLOLSHEL @I LD

QUWITEUGIL 60T, &6015(& GF 6w 6T 60T

2_cuuremeul|d HfleSl(BHG alig&HL lg

(0 58I5AHTENTHIMG).




12. Q60THFal_L & &MIJL| (Population interaction)

+2_geall QULb QUMLD&HMS (+,0)

commensatism) - T(R&HH1SHHTL (R &

2 ; . | L THIL_ (QABMEHEHSET) SHTELHML&6T CLoW]LD
" = [
; \1 ) LGHuNGeoGw SmesorLiLi(pLD.
4 ; Vs | L |
< 5\ xfk‘ 5 /z . Ve V
P XA

7R ol e S R B @MU HTELHEDLGETTEL FeLTLILIEGSHSHLILIL L

L EHSmeTL Lig &gl 2 6u0T &) 60T 60T,

@ F6L LIM6M6US 6T LI6L 60T 60)L_&5) 60T M) 60T.

9L, GUIT6V SITELHEML & 6T LITH & &LILI(H 61F 6L 6M6V.

0
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- @eucuems 2 uilflerd CGTLIUleL seGp HAmmleor 2 ullflemisGenm, QeueuGeum| Hmnleor

2_uWfleoriusConm, (GsHMEUTSH 2 6Tem 2 6woreYy, B, Fa(BSHL (B UFUy, @@,UILLD,

@ TLICILI(H5 85 &|6uol LOMHMILD eUeThISmeTL LWeTUGHHS QsmeTeusHnensL
GumL1q.ull(p & 661 M 60T.

- @ UTHILHH6L QUINMS UNMIGET HHHLOMS @IHHHITEL MG Q.IITQ.ng
Sl MRS Eh&ElmL G GUITLLg 158 (Lp6udlev6m6v.

+ QUINMS EUETLD GMMUILDCUTE)] SeUeUTLHIL GH6L UT(LPLD LIELEIGITLOITEUT, (8 60 M 6L T 60T

&56UMLOLILIGET 260 WL 3I6V6VGI (HMMEUTET UHTHL &G 2 6Ten 2 UNFlEOTRISHET FUTMEVE

FHISH G HLONISHEGS SeTerLLI(R Slermeu.
- @BHSLER ammiigefler GUTLly SalljLy &SH&leud ereruu@LD.




<Gumiigulleir & :

- Gy HmMarsmss CEInhg 2 ullflanmisEnsdlemL G CurLly W& &(hemWWITsS

@\(H5(GLD.
- gQlemefley, Siemeu G UMM 2 6t0T6)| LOMMILD @ 6m6vor CLIT6ITM

SIS EhHSETHL CUTITL. Geu6wurig.U|eTeng).

+ 61.5M. YHMGSHET 2 600T6Y&HSHTSH GUITLIq.ul([BH &6L.

N o~ N o ",_,.\,
N P - - o 5 .0.‘4" = .

- Q@ Goum| AMMICTRISELSHML G 2 6Tem GUTL LG, 6ua]uilfl&eT Gy 66T 6LEVF)

Qumrgleumenr LM SMYewsEh&HeNs FTiHHlHEGL Curg LG H&pEHMSE.




<GuTLiguileit & & :

-+ GUILigWiler H(RHemnG Gerenlo, GQeueuGaum| Hmmiammiseaflar CaHmeausafley 2 emen

semmiemouilenr ey, eumPIL_G&Hlev 2 6o eueaTmhiSefled LHMTESHGmHM GLT6TM

SMIaN&HenTeL SILMeaNs&SLIUBHME. THHGISHTLLTS,

* UMMeUSET LOMMILD l6uoileL&H 6T GUTETMmeN G&TL ML &6T WMHMIL ailins & Enh& &ML

GumLiquil(R &6v.

- &S oMb Geryuilflsenr gpdlweneu LevGleuaflseafley 2 aumeyssmssu GumL g uil(® gev.




+ L (hevurenfl QUTLO&ME (+, -) (Parasitism):

- @MCaum AOMITHISELSHEG QLG 2 6TaT Qeleumsd QAFHTL UL () HMHMIGLD

‘spL_(h 6var6uoil’ eTeureyd WMHEMIerM| ‘@ImHHCHITOLY eTamOLD MLPSSHLLIBLD.

- spL_(Revureunil, @Nl@pHCHTOImWL LUTHILLIGHET CLPEVLD LIELGTML SIM&). spL_ (R 6uwureunil &605% &S

GCaemeuwimenr @ (UL LD, 2 6uT6Y LOMMILD LUMGISTUmL l(hHG& M UL LA (1, 1H &

QUM SH TN &)

- 2L (R evureuoilSHen, al(HHCHTOLNMWEF &IJ6vorigll LIeL6T QUM 2 flul §56U6HLOLIL &M 6L

ClLMHmIETe6or.




+ L (hevurenfl QUTLO&ME (+, -) (Parasitism):

- L (REUUTGUU&HEN smeUTeroTs:Geul (HMeuf/aileVhiE MeUTeV&6T) Hi6vorsun)UiliflsermasGeurr

(T 58IHSTLEH, ursleflum sp(h &L 2 ullfl/ L, hem& ), Hmeun sl (b evoreuoflimsCeurm o MMmILD
allevm(@ gL B erTeutilmsGeu (HLeWLLIL|(LPSHSET, 2 (Ih6DETLIL|(LDE 861, &600)| & 8116018 61T)

@\(1,556VMLD.

- spL_(Revureunil&Hen, ell(phCHmbLIS&aflear GosoupULleL L Ig& C&T@IGLT 3606V QUS&SGeum

CEWWeLmD. (M L (b 60160011561 - GLIGH, SIL6mL ) 16L6v G| aIl(HHCHTOLUNGHT 2L 6V|& &6l

EUITLREVITLD (318 L (h eouT6uellBen — ENVSTIFlEND, &L 6L LIL|(LD S &6).

+ QUITHIUNTS 315 L (R OIS 6T 2 6T LLmems, 2 L MG, UeLGeuml 2 MILLS6T , QIHSLD

3l Gl LI FlassefleL eum(LLD.




+ L (hevurenfl QUTLO&ME (+, -) (Parasitism):

+ epL_(BevuTeunil&Hen HMH&Te0ISH L6V MHITHEHT 2L (b vuTeuflHenmTs: @\(H&&EVLD.

- HMH&HTE0S 6L (R uureuofl& 6T &6l QIMNHM&BE &LOMHAUIET (I LiG&Hlenwl oL (HLD

L (b cuoT6uuiILIT S & & L0 & &) 60T 60T

. 1.&M . gennGLmeflwmeilsr (medreoflj LOL Lquiletr) Hlenm&HSliguid eomyeur, ierseflenr 2 L 6dl6or

5§ 2L 106 Q&MeuoT(B 6um(LpLD.

L_ (i 6001 600715 61T & 60T 6L ITLOIHIT 61T QUGILD alpHCHTLNMWE FTIHE EUTLDE 60TM 6ur.
+ 6.8 . LenmeruGLOMig WILD, eTesurLLEUM, 2 (HemerL L(Lp& &6, 2arS0IL|(LD, SHL6mLLI (D& &6

GUTETM6m6.




- @eucusmnsd 2 ullfleorgF FTHLleL c(hH eIl6LMIG
WMCMT(H QNLHKIMS 2 T6YSHSHTHS
GalLemLwn(BSmal.

- epL_(Pevoreunil eUMLD&6m& GUITETM) C)&IT 60T )| 65T 6501
UMD &HMSU|LD, F(LPHTW QFweoLIT(h 5 (6155 (S

(LS SHWILDIT6IT & 34 (HLD.

UL 11.18 Adisid o Sal@Lurised




<+ Q&mermeuTenil QUMLN&MS (+, -) (Predation):

- 966 @HCSHTLFLlL CaulemLwm(BLD eilevhi(s,
&g @Qengemnwl afllu QUuilgTSH 6D

Qeuafluiledi(phg Qenremwitl LligLIL&TSHaLD

Bm&HME|.

« LEUTTEL L (B 6UIT6uvil UL &M (LPeMmMUileL

c@L_(hevor6voil G6o1 el(HHGCHTOLNmW il &

SMWSTHELD, &6 2L 6V15 &6/ Cleuafluilev

ULLD 11.18 Sdsd wroa SalaLurpsd A®mHE 2 amameal QUDe|D QFWLIHDE.




<+ Q&TaTm|euTewtil QUMLD&MS (+, -) (Predation):

+ Q&HT6ITM6TITTYILD H6T6MLD SilqLiLiemLuiléL

Q& 661m)] 6voT 66011 6L ITI(G 5> 61T
1. HOLIUTET UM
2. QUITHIUMTET UM
- etooT LIfl&SHLULG S M.

- MUY QU FNJHG ©5T 60T mI6uoreuuildHen &leo

GMOILYILL Ammler allevmiGsemnen L (HGLD

GeuL_ 6oL wim (B & 65T M 60T

UL 11.18 Adish wraa Oul@Lur@sd |




UL 11.18 Adish wraa Oul@Lur@sd |

@1 & T 60T )| 6uAT 6wl GUITLD&6MG (+, -) (Predation):

-+ SMISLD LOMHMILD LOTET 34 SHlieuMHMI&H &L GUILIT6ur

Q&L L] Q& meTm|cuorewfl - @eny QHITL L

eTeoTLILI(pLD.

+ @5l6L MG GCallmLWmBLD allevmhi(G, LOm6oT

SIGH60 QMW GLD.

- @6elaUMSWIMTET QGITL[JL] 26T |

Hl6M 6V & (6Th S H6ML_GLLI 2_650T6UIT DM 6BI6V &
&L 556D, @\THFal L GG CQmMILILIEH&SHLD
2_GLD.
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HITSLILIL_ LG 63TLD
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