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(classification of living things)

Sflelluied — (PGHeL LI(HeULD
S —4

STEUJHIHEIT GUT(PLD 2 _605LD

6TH gfleiluied
CaTEes 1
VG — 4

SIB(PBLD:

® BTD 6UTIPD 2 60&D SHTeUIHIGET LOBBID  6leVmIGHMeNd  OBTERIL Gl
o uiflemiseilenn auTpHMS (emB, SIELOLIL, BBID OFweOSHm6NLI  LMAS
LW GuiBensd Spslalwied o ulfluied LG, HUTTHIHET SHHIHEHHG MW
o 6uIen6) SHTGent ST 5, ® L6v QUeTTEFWIenL_HSI LOBMILD
BAeIOLHSHD  OFUISemer. SHTeughHler LGB LIGH D6 2 ewiauTsH,
D(HHBHTH, OJHBL ML UISNTS, LOBBILD 6UTDAIL LTS  LILIGHTLIBEeT360T.

STUTSHH G S| LBBID OCFUIELSEIT:

e Bwg 2160 uGum o mlidbsmend  CeTemiLg.  DHGUTeVS
STOUTHIGBEHD Bewev, Hewi®h, WwBWID GeuT 1OBBID  eVTHET L&l
LTEmIGMmeTd  OemeaeTene. STaUJmISeT  SewWllgD, BHpmiseieid
Goupiu Lmeuid, Slemed  @h  Flev  LewLBeNed QR JleTeNeT.  DIHTeUDI
Qu(BLbLITELTET  SHTUJRIGETET  Hewi(h  OBMID  QHeVFH6T  HevSHIH MBS
GuBeouyd, SiHesT Cougmerrdl MHeVSHBGDH SCPUID © 6iTeNngl 6leTLINS [HTLD
SIBIGeurmib.

ULSHev  srewiug  Gumew  UsGSD  HTeugmdeT  @yewih (PSP
LITSHMIBmeNdH OBTemI(h 2666, Sien6l
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1. &mihs CFHTGLUIL
2. Gauirs QFHTGUIL

@smer uppl elfleurs LLGUMD GauTsh BTG :

o GauT eIl HeVHHIHEG SO STWILILBID SHTOUTSHH G (LPHBU DIFFTGLD.
GouTmerlled HamISHEHD, SemAIMLL UGHHBEHD GSevenev. GeuT  cuplg,
SIHET B UGHuled o eTengl. GeuT meldGHF gmm  Guomuggluied
Gauty; grmalsel @b sBoBWTS  STaolLGHBH.  GeuTser GHT Lal
BTLLID o el wenel. SHTaufmiseiear  GeauTd  OaT@lyseT  @yeni(h
UeMSLILIBLD, Slenel

1. oeiGaud CFHTESLIL
2. F60606auTH OHTGLIL

Siewl CeuTd OFHTELIL:

o (pmenBauT  QFHTLHGI aeThg  oLewlGaueny 26wl T&HEG S GBI
WeenBauT HIYHPH (PHeL Hlemev Geugnad eueNTHBSEH. BFH60 EHHEH HIen6wT
GouTmenmesr  @T6wILTD LOBMID -~ cLPAIBITD  Hlewev  Couitdelm  BHmTeinniasleiip3eor.
QUTHIUTH & all&HHemevd R EI M) BelaInD Geuft
ST ILGHBSI.

6l.&M. Sleuemy, Lom, Geulbl

g606VC8eTSH OBTGLIL:

* FTAUTHHI Hamlalled @HHGH  GUTETDTET  GLDeLeVIUl, &FID  LIHLOGDIGITEN
Gautael CBTHHTHH CHmeiy euenTalaimper. QUHLLLITEID @ 6ldhdHenevd
STeugmiHeie0 BaICaTH0HTGLIL ST ILIBS B

dBSHBISHT_(H OB, 6L, oHHTFEFTED

Goufledr Liew BaiT:

> Gauizdem  HTaurdHemd Louled HleneoBBIhaHIS GIEeT.  DawTeneml  EnIH
UBBle OCEmeTen 2 Ha|H MBS

LDGWTEON60 @ 6iTenl  [HewJU|D,  HeNDF  FHHIGImeTWD 2 Mlehd
STaurhHen LB LTSHISEHHE DieDILILIS 6IBeT.

Foo  sTaugmiseT SHrer  SWlHH o ecvimeud Huseisr  CauTsered
Crulsslaimern. 6ihHHISHTH GCayl, LI eml
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g,aszir(_BQ,Qg,rr@L'lu:
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o plovsFHar GCoBurliiled euaTHAB UGHHHG HWGBSH OHTGLL 6TaIml
O, B 5601 6WLDWI DF & 561 (H 61601 DINLPSHBLILIBLD.
SHWBHOSTSGLIUTISHI  Hewi[h, EeM6e0H6NT, LD6VTH6T  LOBBILD — Heolldenernd
Carewipeiengl. Hewi® wouler Gumurinied @fwenenr GCBTHS euenTHBS.
HEWIQ6D  HEMSHBEDHD, S  UGHDHBHEHD 2 6iTeNel.  SH6wIgeD
BmeudeiT BHTEIMID LGHHEG Haml eaiml QUWT. STewih SIS EhdHES
@G 2 eTen FHMJD Saw@lmLl UGHFH 6B  DMPHSLILGHBSI.
Hewigat  Hleluled CaHmaipid Gwrl(h  mell Tl (h  eTeImID,  H6wIg 6
Bemeoulest  CamemigHed CHmeiipid QT (B Gsmewt QoML eTeIIMID
SIMPSHSLILGH MBS

SHEWIQET  LIGwT&H6IT:

1. SHEWILTRIH SHenenHeil, Ben6e0sH6lT, LO6VTH6NT, LOBBILD HNBET LBUIIBMBS
SHTHIGH B SBSI.

. Geuflaimed o mMlehglii’ L. BT LBHBID  SHONDOBIGET  HewNgerT — GUHULITS
STAUTSHH ST 1OBB LUTHRIBEHHSGHD HLHSLILBH MBS,

. Bemeouleed SHWMTNHSULILL 2 _6wie] HewigerT eUPUITES BB HEUT] S 60r
LTSMmIGEHEEG SLSHILILBS SIB6.

. dlov FTeourmIseT o _ewiomald CFLOHHI MeUHHIMBeT. 61.85M. H(HLOL.
BDm6eVEB6IT LG [HIBHH60 o eilenel. SDIHME STT6OID  SleuBevieinern
UGemF  HpsenTer  UFmFWID  GWD.  Qweoulst  SgliLGSHuled

STEILILGBLD HI6wTenlUl HINeTH6T Eenevd SHINETH6NT 61T ILIBHMBSHI.

B®enov:

o pauige Sawialer Gwed alfbd SleLwimer uUgsmD HBHHe0 GCHTIBID
LBSIGNOLIL] &6060 DYGLD.

Bemeoullet SjenLDLIL|:

* FHWMLULD, Dewevenl @MeWIBGHID STDOLT UGHCW Bewevsd  HTIDL
GTILILI(BLD.  LIGEDOWITET  SHLeDLWTT LUGHdHG @ewevd STl  HIeLVS
@emeoll UL  elei@  GUWIT. @emevulledT  EMIDWISHSHED 6o (LI
BIWLIMBEG emowl BIWLY 6}l GLUWIT. enouwl BIWLIeS(HHSHI Slenerm BILOLIEH6IT
CapreipdSleimer.  HeWIh  DELLFH  HewETUL T  DemeutebSLILIL (HeiTer
@emeoulsl  LGH @emeowigll UGS  eterlu@B. @emeouwlgll LG uled
@rewie FPw uSES euml(h euenfldeT 2 oeNiell. DIHSMEH EeMELWIQHF
CFFHlevmeT eTaIml GILIWIT.
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Bemeowlleir jemLOLIL
Seneouiledr Liewfl®eiT:

> @oflFCahbanauile clpeld o emienald SHUITMSHHBSI.

> GandlHH6HEH 2 5B
> Bemevdgienet aufiGui mymeilll CGure@ bHenl CUEBIFBSI.

pfled eurapd elSCLmflwT  IGWGFTRISET 6IHIB  HTEUTHH  EeN60SH6IT
epadipyl  BULT el  euengulled euen(pld. [HENIEG eUAMTFS  SIWLHSH
@emeouler  Comugliy 45 HGeom  &SymbL  eTemLGWT  DILVEH  DISBS
BenIWITE Q(HEUMTSH SHTRIGLD SHeTenld GlBTEwIL Fi.

eumlL_LD:

o oalleurm o ulflerapd, o ulit eumpeyd, @eICUHSSD OGFUILRD
CxremauliBlD G LoTeTdH DIHET UMD SHGWD. SLeVeT D9 O L GHFH6L
OmbaH  ewevuleT o FF  euedy  SHTUJEIGET  OBE@ID  allevmiEderllen
QUTOIL_MIH6NTSH 2 6iT6IT60l.

BT eumpolLLb:

e BHD b GINHIBG OF6aim urToeauulBn Gurgk Hev SHTeugmseT bHifled
WsbhEH OBTemeBLiUmSL UTTSHS(HSHEBID. HToemguller Semevdser Hifled
WOHHBH HWILTeIH  Hifled cppdlujld DiHeT CauTseT CFBILST UdSHhHS
Blemeoulled STewIlILBID. Hifled HTEWIILBGLD SHTAUTSHHBEG BT 6UTDSH SHTEUTLD
61601 DI6MLDEEGVTLOT?

o K aumMPLIb eleiUg HIHSTOTSECUT DleL6VH DIILICUTH BT  GLDHGHT
STILLBL  DeneuseT EHeUmSLILIBLD BT uUTHL LD LOBBID HL6O B
QUMOL_LD.

BedTeulT GumPlL_LD:
® IMIB6T, (GBI, GLMLF6T, WLBBID gfdeT Seeuwimald [HeiTeiT

AUTOL RGBT LS. SUBTUISH SHTOMT, DI6V6Y LOBBID HTODT DLEHUIEN6
Beireotfled STEILILIBLD HTEUTHISETTELD.

® &L OB Hemomel [BFH  MBHEL BHWTGW. BFH 6,650 &S Hend
2 mLWg. hFHwreler e HETOTl [BFH SHIMBWLTGD. @FH6r Hemb 2,525
&.15 Hemb 2 _enL Wil

1. presTeurmiseier ColTeeT auenTFd Genswienel.
2. SHewigelld, @emeoll UGHFHeled HTBW DOBHET  HIHBLIOTHD
BmUUSHTe0 Beveausel bHifled eleMdled LSHHSement.
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o gFmoamyuiler Semevd STy o 6o &MBHI Qenl Oeueflasst (Air Spaces)
pflev Wsss o sadeamer youler GuBuriuraigd 70 FHaiHb HL6O
bifleTmed  SHPUILL BeTeNgl. HTOUTHISET HL6O Hiilewld euTpalesiment.  LLOluTedr
CwrsHs  @ellFCsidbamaulsd  &wMT  400p HSLO  6UTD  HTEUTHISHET60
BOLOUBISBSH. o SHTJ6WID, SLO UTFH6T, &L60 LBH6T, [Hev FJH
STAUTBIGET, LBH6T BBID HTeu WGHmeuseT (Hlhd bHifled W0&H&HEHID
LT &b6iT)

b6V euTOIL LD:

o MHlovaumfL M6  STHH6T, LeLOeualdeT IOBBID  LITEN6VAIGTHIBET 6160
(PoUEnSLILI(BLD. LIGHIEN6mISH6IT, [HBJMIBET, LOTHSIHIGT DYEIUIEm6e)  LO6T SHEOIT6V
2 (HUTHSLILULL &6 [Hlov euMPLMSeMTGD. 2 60860 28 FHAISHD Hlev
QUTHLMIG6T o eileNedl. o HJewild, GIUuT wJb, GCHd@ Jb  BEID
Gautbry

1. 470 WevellweT SLETBHEHEHES (ST 2 (HUTeT [Hlew QUTD  HTEUIHISHENT,
LOTErO&6T LoBMILD  60l6uTGeurmiTL610.

2. Ogpear oOwhéssTaled 2 6o SIBWFTET WMELH HTHHET 20 BHTE
o HenImear Cxpmaluled LTHemuid OBTHHBMBS.

LITen6V6U6T 6uTLOL LD:

o nflal SleNa WBHGHMBATES 2 6ol B HMEH LITeneL6U6ILD 61631 GMITLD.
Bemeusel Lolulled WSa D BRI UGHHH6T DuGD. Lewigest FImaf 25
Q.15 &b GmBeuTs W Guuiud. yYluled &t 20 FHaisld
LITEMELAUGILD  © 6iT6N6d.  LITeN6VAUETH — HTOUJHIS6T  HedJUjlD &6l
o (yssmenujld Gemeoulled GCFHH MAILILSTED EW6VHET  HIQLOGTS
o giteniedl.  &H6iTelld  SHTaUTmIGBaTe0 Hew] Hewiged GCFHH e 6iIMe60T.
SIS BEMEVHGIT  (LPLB6NTES  OTBBLD  HIGDLHIHIGTENE.  EeneUdH6T  [HolG
aenTFd  olemLbH Hemomerr CouTdeT OHTeni(heTendHTe0  LocwTemnilel LS
AWPHIBGHF OCFaip B o MlehGHABer. 6.BT. FUITHHE  Heiter,
9I8x6l, Cammmis sBmTmLW, LengGuimisvevlb.

UM BHHEIT:

. Oeulil, auBL &I LITen6VaUGTHIGS6IT
. 108 Gl LITen60eI6aIHIS6IT

. &BL6D FMTbHS LITENEVEUGIIRISEIT

. @I LITen6066IHBIGH6IT

LDEWTEL  GHEIWIGBeNTeD  Speot sl Guilw  @pHSHul  UTeDEVIGIOTET ST
LUTeneLaUailD  @hAHUl  SHlenewid  HWILHH60 2 6N . BDHA  LIGHHH6N
JTEeSHTel  IHevSHHID, aLCoBg SbhHwmeled, uUehaFTIID, FbHal
LOTSHTMISHHVID OBWILD HIPHEG UTHe0SHTalD alifibaieTengi.
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CHENN

o Qelaind TPl HHed DIHHWOTS  UBHeT  STewilILGHBH.  Deve
WSFFBIWST (PHeO o WILOTET LBHmens OBTewiLHTd S(HbHEL. 6l.5.
L|60O\66IT B6IT.

ST ([HEH6IT:

o SHThHFel WsL UIHSH Hlev LTI DIHSIOTS WJhHIGM6Ns 6HTemIHeTermeol.
@emeu  Gleuli oW VBTHH6T, GHNTUITCHF ST(HH6T OBMILD  LONH6VSH
STHH6T 616 UMBLILGBSHHE0TD. DBIG Lewiy FITFfl ewp Semey 25 —
200 Q5.6 91H BHBGSLD.

SB0LTUT  WLIHD  (PHO — HRSLFPMO 2 605  amPL  [BTITS
SIaIFNSSILGBSHBSI.

SHTEUIHIS6MN6T HHEUMLOLILIBEIHLD LOTHBBIHESEIHLD

* SHHAUMLILFBET 6IGILG  HTouhidbeller ML DIDFIOTGD.  SHTEUTHISHENT
SHTHIS6T UG(HD GHLDHMVSCHBL  HHUMDHHIH OBTERIH  LIGL6OTERI(HBHEN
aumbdamer. mh GOHUILL @GULHme0 Slebevd UM HiFHerle0  euTIHLD
STUImIG6T,  GUUUILL  SEeumlilsmer  GuBp  SieleumplL §Fle0
UTPF B, b UTLGHHeD &ov SHHauemoLisemen! uBp  Sbibhal
OameBeumid. o gHTgenionsd UBBIS &L, gml OFmg, (L &6, B6lalmdsd
SHBAUMLILBET  HoVHSTOUIHRIS6T  OBMID  LUTEMEVAITSH — HTEUTHISHEIT 6D
STEOILILI(H 6313601

QuUBD) SiaeumPL 5860 QUTLDER GHTBG0T. 8bs LTS &6v Fov
SHBaUmLILBN6T LUBK ISbgl OBmeGeautd. o Hryewiors UBBIS &L,
gm O&mg, (WL H6T, B6lemed SHBEUMLILBET HleOHITEUTHIGET LOBHBID
LITemeLaUIS — HTeUTmISeNed  SmewtliLI(Bae3eot. uBpis S (gml
Camgsde) — ulLmewl, ursBsTUl Gumemp Oelbhd HWIh 2 LUl
SHTEUTRISH6IT LIBMISSDLenUIL] CUBBIGTET6. uBmIsh ST
ADHMTHMHF  FBBIS0HTRH  DHHTaUTHGB6T  Ged  gHleusBE JHIUTH
9 6l6NG.

61.55IT:
1. @allliy ulLmenl FBpslenevseT LBMIS SOLNSH6EMTS LOTI5IU6IT6T6T.

2. uremaTul GsmemrGrl (b UBBIS SWDLIGH6NMTS WOTBBRD DIDLHSHI, DIENEUDHEIT
GG gmIUSHBEG 2 FH6 s evTN3e60T.

HWeignl Gsmig:
o HewiL, OHS eUDETU|D SHETEDIOUDL Ul Hewl(hHeTed GCBHITH HlenevHS

PBGD HETMD DBBev6l. 6ol IHBL 2 6o BHTTHMSL  LUBNISH
OeTewi(h eUeTTHIEIBET. 61.8T. FRIGL L}, LO606JMS.

6| Page APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187
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CHENNAI

QUEM(HID LHeY Hlewevuled IHCeusIoTS  6UeNTdh  &nlgul  SHTEUTLD  CLPHIGIED
DG LD.

(WWL&6T - oo HTeuJmisenet Eeneudel (LPIDEOOWITEEUT D060  Fml
UGHWTHCour  gnfll (WL HeMTad  Sle0evdH FBlw  (PLH6eNTS  LOTBIS 6AIB60T.
el UTHISTUIBEG 2561 6T36.

. SBxe  (Julled SBBIMY) - OHH UMBSH SBBTMWUI  Benevulle
BIOIIUGS oBBID allefbLEeT (P S6NTeH OTBILTG  DIeDLHRHI6T6TS).

. FUUTHFHS eitell — FUUTHHS HeiTellulled Eemevsel FBIpL HenmTe  LoTAS)
D _GIT6ITEUI.

Cem@Asl Y (Curssialeoedwm)  —  Hewilged  SwiTeRIDWITET  (LPL H6NT
STEILILI(HE 63TMB60T.

oI.5bIT:

. 9Bxe1  (Juled SMBTMW) - ObdH DB SHBTEOPUND  EenevuTest
BIOIIUGS oBBID allefbyseT (PLS6TeS TBILITG  DIeDLHHIGTETSH.

. FUUTHFHS HelTalll — FULUTHHE HeTailulled Bemevder FBILpLsenTs Lo
®_6IT6I6DI.

o em@Esl Y (Curseialeoelum)  — HEWIQEL  SwnTenLDWITE (L H6IT
STEOTLILI(H &) 65TN360T.

(WPSHSMDF FMHEH6IT:

oeCeuT:  (1pHed MHewev GeuT OCEFmIGHITE &S CHTeHsl eueniThad SHlenen
GauTmemen o (HoUTSHGLD.
e go0e0 Gaul: GeuTs CBTHHTH FID DleNe)y 2 ML UISTH E(HHGSLD.
o amPLibL: e GSUEILILL o ufflend eumupd SL DL GLD.

BT eumPL1D: QuIBenSWITES HenJ MO OTE GBI SHTEUTHISEIT

Blev aumHlL1b: BUIBSWITES HlevSHeNdH GUTLDAIL OTH BT HTEUTMHISHE.
B @ @GP L  amfiLsdled o ulflend o ulT eumpausSBE
SIFH6 lewLleD, Lewiligid CUBBI(HSB@GLD OTBBHISE.

TBBIHSSHET:  SFHBBIILBS  STFenisenmed e o ulflaibded  gmuiBLD
LOTBBLD HIWL[BSH 2 MILIL|SHEIT.

LUBMISSWDL: GCedbhs Hewrger LOTHBBIH

LNTeI0Bmy:  OIHBeL 2 _6iT6M  LDJRIGSMETUD  HLHTIHRISMETUD  LBB
OBITEITEHLD  HTEUITRISHEIT.

(PL&6IT: GnTenlD LOBMILD HIQETLOTE SHEWIQ6s LOTBMIH LGS
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Beneralled OBTeiTas:

o UG FHTaugmdeiled @m (PpHHU OHTGLILS6T 2 _6ITeN6. DIHAIUITEIET,
1. Gautsh OTGLL
2. IS BTG

Goulr, HTOUTHMS LDEWIEWN60 HleWeVBBIHHF CFUISBSI.

Goulm  LDeusT60N 60 (HHSHI HMIUID SN0 2 LILSmenud 2 Nlehaismal.

HWIB, HTouFsHHler emwuwl HFF e GeOGHTHS eue(HLD LIGHH6T DGLD.
B Hawl, HEVITEDLLI LG SHTerLiLiL &lei3e.

Bemeuderllet &Il (PSS ILIEHTSH6N

1. @al&Csidmae 2. seaurgd 3. miymall Gurd@

STUIRIBET UTIPLD FBHBILIUBL DiHeT aumPLLD DGHLD. SJewiB  eUENSUITET
QUMOL_BIGB6T 2_6iTeTT6N. Diemal,
1. BT eumpeuedT 2. [B60 GUTLD6UGIT

HBAUMIDNBET - @Ih  HTUJD  SIFHeT TP HHL  UTDISBS,
LWSTUL &anlgul FBUIL SILDFHIS6IT

UBmIS S — OelbhEH HeWIBENL U SHTEUTHIGN6NT LBBIOISBEG LB
2 M

Ueien Gamg — Owelbd Hawih 2 emLul SHTeufmisel ChITe HiBs
2_50|EmE!-
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6th 9058 — 5

all6VMIGH6IT GUTIPLD 260D

SIBI(LpssLD:

peosulT BxpFlw ueiTell, HBIBHI OTEVIAUTHEMET DIHBIEL 2 616  DLENEITHHT(H
HMILSHHMBE  SMULUWEDID DMPHHIF OFevev gBUTH OCFUIH DIbHSD
SHITLSH ST BeNenowiTel SUIBend GHlo60 G6NHRIGET @6NL &6  LIGenLOUITET
alwevOeueil®eT O Heiienet LOJMIG6ET GCUTSIBEUMBNB  LIMTTHSHI  LDTETEUTH6NT
Wsab WHPFF SwLbHorT. FflwTsellear o Haluear  SieuTsHel
® MBFTHONS  SBOBILLTTSHSTTH6T. DleUTHeMed @  LOTewieuel  SJewi(h
LIB606UEH61T (b &L (heuens LITIT & SHIT60I. LIB6m61 61T oTmIGsH
F[HBL_HDHmerlgen? DbHH (GDIHNHHET  DIDHTHT  LLHHmenF  &Hmns
LI60 eUemBWITE LIL LMD FFHeT Fpapshsll UBLILMSL LTTHSTTHET DIkIE
STBHBI  HTWIDLWTOIHTS SeneTUTBIUNSBES gBL  DIHOGHWITET & LDEVIL 60T
BEh SIeUTHET @66y SEWRIT BNBHS GTSHMSL UTTSHET. SiFHled
LUFMF SHTOem] Benevdel LIFSLLMS HewILTTH6eT. DhIGH h Heuemern
RH Aewevuled B HHH LOBOMIH BemevdEd FHBOL (Hd CaTamiCL HTald
Carewi® BMHbH GLedL auTevll 61 GeusiTensl HIBHH L (LPUIed QEIBTHS
SMLSTE @  Fpdl  OgmeiemeT OIbHH  GLHMSIHET  LTTHSD
aleVmIGHENeNT 2 _6TeTTe0  LILIguied @  (piuior?  Semetdhdid @Gy
worHflwrs Smbaearaut?  oimel  6bhH  alHHHev @By  wrHflwuns
Bmbser?.

o uiflemisefen LeOEIUTT HeiTenLo:

BTD  euTIpld 2 eudled  SHTeugmiseiand, alevmiGHseflend  DigsLoTe
LIGOQIUNT  SHeiTenld  STEILILBGSBHI. @6UCeUT(H  STeUF(PD, alevhIGD Held
SHIMID aUTWIhSHFH. 2 ulerflil LeLaUllT HeilewlD 66T HT(HHB6I6L LOBHILD
aisefled  eumapd  ellevmiGdefer  FBplemicberneot 61630160011 b 6D b,
o ulTH0sTend o uliflued &epsld LOBBID  GHDHEN6L  LOGKIL GLUMIGBETTED
e Cogid, LLMBHHEMID 6L, o ulflemiseT eurapbd LeOGsuM)
amPlL m&eT  BpId  ewed  GuBmieTen  LLG®I  TBILTHEHEETULD
GPITNGaugTGID

eumHL_Lb:

et @pld Hewi(ba@nd, Biled UGG eumupd £I8%» &Fowib wmenest, Ljed,
BB @ULsd  Gumeaim) U  aleVmIGH6T  [HlevdHHeL  eUTLDE6IImeoT.
BupmaswmasBa  ylulled yalular SHemDEHEHD, GHDHIEmeL  DIeHLOLIL N6
SIMOUID B HHFBG BLb  wipubGHeamer.  @ULsbd  CeumulL
GLDBIemeVUTem6VU 60 QUT(LDLD HETENLOED UL CuB B HHSTEILD
LITEMELAIGITRIGET Simal AUTDAISBEG gBm BLI0TS SHSUILGHBS. HI(Heoud
&J9HEHD, OCueaigWasesrd @6l UrGsamselled eaumpdlaiper. &bHsH
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CHENNAI

alevmiGser Shemwwmer &6l LITCsHaHHe0L auTPauSBGD, SeIOLI(HEDBLD
CeuliusBGd iy  sHeumliyseT  CopemeuliuBaleamer  allevmiEdein
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B musbsF Fw&FFy wpeopuled @ o ulflufler o L6 o miEHeT emLoul
SIFFGT EB(H I(HRIBID DIHIDSBLILILIQHBGSGID. Mol DFFeT  aubuims
o Leneoll LNflHaTe0 W GO G FowTel UTEmISeNTHL Lfdbs  Suieib.
61.BT. HEUGMET.

&([h P DIBHGH6I:

* Qe &H(MH 2 (HUTHBHHT OUTINH o (HeUTHBLILIBHSOIBET.  SH(HELP6V
SIbsGIelelphah 2 Le0 o miseT GCHmem e wWHT o ulf
o (HUTH GBS

B SIb&5GH, F DIbdHG 61 @iy S(HLULL VRGeS 6lHTeurL
o ulfleer FIBHHEG 2 ulfldeT eIeIU®BD. 61.&M: asl Jm, LB SIGHS,
bh DBEHSH, DB DIbHHG 6  (WPAOIWI  BHLULL VUMIBm6NSH  OlFHTemr
o uiflsel caubpd@ 2 ulflset eeiL@pLD. 61.8T: (Lpul6V.

o L BG:

o o | JamieiGen FHFeusbHenimed HBFLLLLLL G 2 L BGW eeiiuph. S
o 160 &saupBelpbal 2 ewieILTnSmull LIN&ESBEH. 2 ewrenoulmer
® | BGHW levevgl FGeumbd (2empHLIPS]) eSS BB DIBHEHHenlenGer
S|MLDHSHIGT6ITH.

® | B@&Llullesr & 6816mLOU T 60T SlgLILIenL_UTed all6LMmIG,H 6T eLPGIT )
AUMBHENTHL LNMNSBBLILL (H6T6T6r. Oien6:

¢ 2 LBEW BB 61.&M: BILTULLSHEH6N
& Qumuiwmer o L BG OCHTemILemel. 6.8, 2 (hHeneTLIL|(LD
2 EUTEnWITET 2 L BEGHH 2 DL UIeDal. 61.&T: LOGWILILD, HeUM6T

W&  Hrewiel  SlgliedLuled  allevhiGHEeT  @rewi(h  GH(IDSHHENTH
QUMSBLILMBSHSLILIL (HETTENEN.  SIen6:

* (wae Breammpmer (Invertebrate)

X/

* wae braeTememel (Chordate) wsed (&G HTawiGTeTEn6
BB (WaItsIbLlseT (Vertebrata)

WIS BIaw Be0e0TH allevmiGSeT (PSS BTEBBENE GTHBID, (PSS
(BIT 60T 9 _6ll6N l6LBIEH B 6T (OENG)) [BITGIIGITET6D6) 616U ILD
SIMLPSHSBLILIBH P GIB60T.
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O®m GuwfGL wens:

o HBymeverd  eeiGeuTIerD  GTGITLITIT
(B HIBI(PSLILIBHS ST

o uiflemisendd &0m GuwiTsefGd

o 9F0 Wae GuwiT Guflend (Genus) eI@MILEBL. DIHET (PBHEL 6I(LRHBI

QuilwaTs

(Capital letter) @m&@Lb.

ByewiLmeugd  GuuiT

Fmleotd

(Species) auab. UGLWT AYw epsHHed (Small letter) srpsriiBio.

Qurgitl CuwiiT

S OFTHBoILIWIT

Ssum

Sbum  LGymigulerd

GDABIQT

MABIQTT  AIGLHTT6rD

2 (HEWGMLIL(LD

Slerosmilerd  subLIfuimui’ erd

BILTL LD

eeiwm Gamedwid

LDGWOTL|(LD

eombLIGLT omflilg /
EUNGWITeNderd 6rdersGall L 610

SIL_emL

anslmigBarfluim  &yreniGeoram

SILIUTET L&)

QU emmerrl_ LT SO ILDMba&mestT

bHMD

emLieom  &8enmBuimam

BLFSHSHT 6w

Slooigflulerd (HGILIGHTEN

SHEUM6NT

grenim Gam&FTL T&HemL 60T

F6UTLIE06)

QumL_nidlerd  Wluyymederd

HTHLD

SHTTaUD  6r06ILIGVETOIL 63Terd

oufleo

umGesur  &AiMerdGLLerd

BIul

BGxmeavlord GuLleWITTerd

L},60 60T

C.Guflend . .QueSerd

160

LUTEITSHIT  emL&lflerd

LDGOT & 63T

Gamr@wom  GgLluleserd

(P SHISBTERIBBENEC:

Ca1ed — siemenujelser (Gumfl. .GLiy):

* Bmel HMAGHIHID LD OFe0Hmend OB, QUIRIGLD HeTenLoWIBs

BT eump

o ulfleelt  &u&GLD.

@mal  QFeOSH6IT

sl Lemwlmull  QubpieTeneal. Seubplel 2 1L 60 QLerolQuIT

ST 6LT60T

(Ostia)

STILILI(BLD  6TEWTEOIMHBM  HINENHENTED  HIeNeNSBLILL (HeTeNGl. BT
@G Imen  aUPUITE  HIDWHEH BHOITLL LWL VHMSH DL HBSI.
Obhs BT LSS aubwns o ewiey LBBID bFeT o L 6D
(PPUGID  FPBFWEDL HlOWerT. 2 L 60  SeUITIH  6rOL1&UL6061D
(Spicules) eeiigmID BHIWI(WPL BT  CBTawIBeTNH. BFH  FLLS
DML 2 (HaUTHGHFBH. Seney  UTelled  OBMID  LITeVleLT
(POBHeTe0  @eICUHBSHID — QFUIUID  BUIEOLL UM  61.5:
WLNG60E5OIL_6DEVIT, NS BT
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Ca1ed — GUWuLaser (FOeueangGrlLLm oebeog BHIGLMwim)

o GUULIB6T BT UTDAISIUTEGLD. OLHLUTID &eneu SHL 6O LOBMID
Flov BTN  Hleweudeilled aUTDAIRTUTGWD. Beveu L0 6F60, UJF
FIFST BE@ID Ha SlenalevTer L LenliLll GLUBB6.

® L6 FuBsled LB Sibd& (ectoderm) o oibsE (endoderm)
ol B SIhBGHHB6 2 _6wih. @elalhdSHBehdbdemLGu EFTHlerfluwim
(QF60®6NMT60 SHLHBLILLTSH) 6IeID SILT Fnlpoll CQUTHeT 2 6wi(b.

Beaumpiled  Fevewiigymest  eleienId  euuUIBBIS G BTG BSHI.
BéGPWmeardl  aumtul  HaumFHHer  cpeold  Oedelld — GHTLTY
CaremwiBerengl. eumenwd &Bpsl Nl o ewiT  BHLHAH6eT 2 eilerer.
UpliuenLuled Q&M (B  CFe0dH6T  DleLevEH  HIGIL GLTdlerOL Heit
(HBLmienmmertlsei - Cindoblasts) sieniobgieiener.

U6V  GUWLeI&H6T LLaI(HeY SiewIolienUll  Oummleiener. @& Gy
Oamedomws gmbhe CeuaiGaump o ulflamseier ool  WBEBID
uenflulled smeolBl  TBBLTGD. el uifleeT wuTeler  WBHID
LmedlevT  (pemmHaTed  QIIOLHSSD OFUISlEBeT.  61.8T:  QBLJT,
0836060 LG0T

Q31ed — slaLlywpsser (Hemmly Oamedlieigerd):

° QAmal GEHUSBF FIFFMHMLW, paIbBHSGHH6T  OEHTewiL, 2 1 60
GUwBB  alleomiGHeNMTGD. SeuBmleT GL(HLDLITELTEIEn6 6L (H6wT6wT
ambsendenwl  CuoBosTemwi(heener. @emeu o plehdldeT  OBEID
CaTdhaHe6l ® Haluimed al(mHHEHTIDLIuN 65T ® | 6060
QL pSHosTeaislamer. &fle) BHHFOTEIH FBlY  eumuibhsd  CFHTLT
CgevmenTed B OUBIBBSH. Beweu S uTed o ulfldeT SGLD.
DIHTOUEH, 6wl  OBBID  Ouewr el OLHSHS 2 MINILSH6NT6Ten6!
@Cm 2 uilflulled smemTlILBD. 61.8M: &6065J60, LD, BTLTLIL|LY

Q1@ — B BLrLT (2_@henenll Li(pSHEH6I):

° Qmal @HUSHF FIEFSFT, PaIHHHET OBHTERIL  aNeVRIGHEMTGLD.
Bemey OumuiiwTer o L B@Hsmensd GsTeniemel. SeuBmled LIcL6IMmS
S HSDI LDGUITEU0N60  GUTLDLIGDEUWIT(GLD. LOBBeN6 L (HeusTevotlLl
L|(LDSBB6NTS 2 6166, 2 L 60 2 (He6el 6UQEUID, @(H  (LPEDGITH6I
SITOOWITHAD 2 6iTerel. HeWILMH6T BB CBUBSHHIeL SHluyl 19&Hei
oaeiaid  Goeedl 2 _MmMBWITED © L6  GUUL (heTendl.  Eeme
SHENLILITED o uifleenm@Lb. WITEN6ITE SIT6V Gpmul LOBBILD
aeusTilwmendied  gslwemer Genen  CHmBBIalsGL  CHTUISMTEGLD.
61.BIM: SLE&TTerd, eyFdlffuwm
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QBTGP — uUMENTBHMFLIL|(PSHH6IT (DjeTeredLT):

o Qe QHUSHF FIEFFT, WpaubhHG, 2 _eNInWTal 2 | BE& BmID
® mI'I]  LOGWIL 6VUMIGEHMLW  (1pHe0 o ulfldenm@d. o L euTeigl,
UBSHH6L QoL LmOWTerd  6T6iB  HeWILMmIG6T  CUBMI,  6UEMETUIRIG6I
Gureityl ATV 6T Q&M Sevenihdhl  STewTlLBHEmer. EFHBE
SITaEmIed  eleml QUUIT. 2 160 &HuYl 196l eleiienlld FILLMEF 105D
® _mBUWITEL  GOLILL Beitengl. FLLMSHeT  wwBmpid  umyGumeuirdaelt
BLUIOUWTFS o mpIiESeTGD. Beveu  E(HUTEO  DIV6VHI  @(HLITED
o ulfleenm@Ld. 61.&m: [Hiflerd, LDEwIL|LD, DI DL

CaTegd : samssTelsen (g THCrmGuTLT):

o SaAMIHFHToUH6T alevhiGHaier Wsl Guiw CFHTGHIHWTGWD. e
B muUSE FIFFT, cPauBSHH6T OBMILD 2 EHIEnLOUITET 2 L [3E&WIUjenL Ul
alevmGHer. SeaBBlar 2 L6  Hemev, MY, euulm  eTell
LfésiulBeTengl. ealCeum(h Sl (pld o Bsmg  ewewiliLsh
HT60HMENL GuBmIeTengl. 2 L 6da CLBUBSHHD MSL 196 LITHISTLIL]
o opwiad o efengl. — euenTdHAulledr  Gumgr @EILILL  HT6e0
Bl Galefluiled Gemal o gltdlamer. QbHwwdd BxpmaufldhsHe0
(Moulting) ereii GuWIiT. &bH3 Blebaler cpeold SeuBpler CBLB
® B 2 FHTHHILL([H WewiBhD 2 (HaUTHBLILBGS GBS

o | BeWwrarg  eGumelibll  el@i3  FHyausHHeamed  (BIHIID)
BIOUOUL BeTendl. Bl  UdFUBISSIULL BTHHE  (GHLP60DEI
BOTSHHTL QISHHD 2 L6 (Ppausld sBlapsns. Qb s
BrHsb UL FHphs ams @rs5s @ULb (Open Circulatory
System) e, L6 Bleveum) HemibsTels6T  19FshELT eI
BIGWT  CLpFHS G0  cpeuloTd  FGumFd  BomosTeTdleaimer. &0
s HHS 2 _mIisenTs  meolidluleT  (GHLPe0SHEHD,  LIFMF
SIUISEHD  STenIlILBS B, OLewl, OUewT  @Feni(Bhd  H6oldHHeN
o ulfleenmses o etenedl.  6.&MT:  @MmeL, Hewi®h, SIFLIUTEILFS,
LOJGUL_ 60

Ca1Eed : OsdaIL 60&6liT (QILDTeVEISIT):

e Omeal b, &SL6O BT WLBDBILD Heod Gureis wew  SHILLILL
aumMPL msafed eum(pd Hevtewo  GuBB  WslGuiw  CHTGHHmWE
Ggibs aNeVRIHIMMIBET LS. BHUSHF FIEFFT GUBBENEL.

® 9 | BHEWIL BIGHGIT SIBB (OILDGITEMLOWLITEOT 2 L6V SIEMLOLIENLIS

OBTERIL6mEN. 2 L 60T HeD6V, HmFUITTe0TenT LITSHID OBWILD 2 61T
o mIiysh OHTGLIL elen cpeiiyl LiGHdenmall Lflésiiul Beg.
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(APPES LD]

CHENNAI

o uUTEHD GLUGuUWTFAuId o FHadma. o LameoFamnl  Guoeged
oeigmid  QuenGumitemeuwytd  (Mantle) oigear  GeouefliyBgHHed
Guoeingevmed  SFFHBLLLL  Hlgeollomenl  STeodluISHSHemeorest  @BLD
(Calcareous shell)  smewriLGa sm3er.

QFaleide  (19afliguild)  SlevevgI  HIMTUTTEL  cLPEIDTHEAT  BIGL6VG)
@yewnget cpeuloTHGeum  GHUTHFID HeOL GLBISBEHI. Semel  HeNLILITED
o ulfleenm@d. 1oBdmId  euenT&FHAulesr GuTgkl  eumMTeUT  [HlEM6VHEIT
STl SeBer. 6.&T: CHT L HH BHHend, DHGLTLI6M.

QaTegd : WL Bzmelsen (srenasGemm GLTGLLLT):

o e UMAMIGT DIMTHHID HL6VI6DL GUTDLIMG. e  cLpaUBHE),
® mI] WEWILED SLLenWL OBBID © _6wienWTeal 2 L BE&L
OB TERIL MAUUITGLD. (AT o _uffleei UTF FIOFST
OaTewiLanaubsenTaad, &b o ulfleer (eomTeurdder) @(HLIGSHF
FIEFFT  OBTENINEUSBGTHED 666,  FHeudbdlenmed  HIFbLiul
aumero@eont  oemwti] (Water vascular system) &&0sm@dulen
ABiYl  uemLTGL. Bemen  Gmuis steosst (Tube feet) ewpsoid
AL UEuWITFS g U155 evT360T. B e  UBFFLLSID Smeodl LD
saBaenmeod (Calcareous ossicles) Gewerfliiys (L semmevid
(Spicules) mewr  @GsHSsenmead (Pedicellaria) @l Beiteng.
o1.8M: BLFSHIHT 06, HL60GLILT.

CaT&HFH : ST HTlSHe:

o Bemel OGILOGTEMIOWITET LD 6UgallD OHTewiL MBID SHewILRG6T DIBB
o Lewovd Osmewi o ulflsenm@d. @ened E(HUSD TF FIOFST
OBEID 2 _ewiemowiTel o | B OFTewNimeal. &eveu  (LPHIBT6T
® 66  LOBBID  (WHSGBTRIBBBBIET  LNILBM6TDH OB TmIL D6
Beumniled AELIIEN SITEILILI(HLD. S),601TEV (PHISBITEIT
BB EO6M60V.

Bemeu HeFulempdenTed o ewieyl L Hewd Combateidleimer. Gosuild,
Aemeu  euemenr  Gxmewry  eumapb o ulifldel  Su@D.  61.&Mm:
LI60GeTTE60merV6r0 (BT L|(LDEHEIT).

waiGbraerenensy (Chordata):

*  (WPHIGHTAVIGTETEN6USB6I6) (PHISBHTEWT, (PSHIGLULIB BILDLGUL D LOBBID
Bemewt OFa|6TT emLIG6T LBl ML DIDFRIS6T  BHTevTLILIHS BImeoT.
pewiL, Gamev Cumeis (WHIGHTew eieuifluller (WHIGULBSHmSHS
sTmdujerengl.  Geuib, Bal ® e ILTENSHMUILD  [BJLDLS
FHameuulb UNSHBH. DDOHH  (PHIGSHTNSHEHD,  cpalBHEG
LBBID 2 _ewiemwiTer o L BGY OsTaiLemaungl. 551G,
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[STUDY CENTRE

CHENNAI

@renis  GUpsdenTall  Lfldsliul (helTermer. (PGPS
BTeRNB6T LOBBID (LPSHICHEVIDLGTETNAIHET HLGLD.

wenpal& Bravsitenenel (Prochordata):

o Qmeu  (PHIOBeIDLIBeNET  (WSTICITIQHEMTHS  SH(HBHLILBEOT360T.
WWHIGHTRT  Siemwlidlear  oueliuemLulled Qened QJewi®  Hlenest
OaT@HeenTasll  LMSSLILL (BTN  DeNed  6UT6L  (LPHIGH BT &H6I
(wGrm  &mLLLT) 1BBID  HmeWHIE Brewlser  (GaurGeor
SMTELLLT) 6TeTLINaUUITGLD.

wa10sbiser (Vertebrata):

o  Bsialer RGN (PHICBEVIDL|G QT Beumnsleor
FBUUDFIOTHSIBSHI.  UGTTHIEN6L  DIGHIOLILNGIGTET  (LPHIG BT,  (LPSIT
o uiiflufled DFFH 6TEVILDLN6OTT6VIT 60T (PHIOHIDLSH (O ()1 F:
LOTHBPRUMLSSIUGHSBSH. DB o Leler  LHFHTer  FLLSLOTH
SIMOH WS (LPHICBHEVIDLIH6IT LW QUG LIL|BETTHL]
LIMlebasLILIL(HeiT6rT60r.

QUGLIL — 6ULL QTU|6mL_ULIGT:

o ol Laumwenlw 2 ulfleseT STemLwBs (WHOSIDLNSMTEGHID. (euTuig
SHIUTTD SHTEOLH6NT6L GHOLILIL TS [Hlen6v).

LT 6IT:

Benaell  GefiT @rsHsll Lymeniisenmer (Poikilothermic), BT eump
(PHIOHAPDLNH6T LG LD.

SIFHG FUTFID QFa|6TH6T UPWTS HBHDIBSI.

A gyfidbalern, Oeusngflbalen el &M SiMBHm6Nd 6HTIL ).
Bewi(h (LpSHEHUILDTET  L56IT6UMBH6IT 2666

1. ®nI50HaIDL] L5631 61T Beaumnsled 6TEVILDLI&F FLLSID
GBIHOHNDLTITED L6l 61.85M: &BT, erOGsHL 6rD.

. eIQIDL] 0GB GIIDLEF  FLLBHMBHH  OBTENILmel  61.B:
O\BHemTeML, DL 6M6L.

Gy : S eumpalweir:

o Qmel (PFHe (PFHedev Bapmeiipsiul BTG STEVIGHMTGHD. BT LOBMID
BeVF  GLHlenevuilled AUTDAISBHTR  HBHAUEVMLIOLILNeneT  CLmBmI6eTeT.
© L 6UTEIH HEM6V, 2 L 60 6l & UGHHsenmasll Lflésliul (Beiteng.
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(APPES LD]

CHENNAI

Cxpmevmeng  FFLUSLOTET  SFPLLISMmen OuBBDI  OCFHeoFeNBBHTS
9 6I6NG).

FAUTFIOTRIH  OFaleimelt, HlemFuizeoset, GzpTed WBMID OFHTewTENL
apwns  HoLOUBISBEH. BHWoTaid Sy NHDHleTHer, e
Ooeuengfedle  6lenT  cLPEIB  HIMBHMETSH  OBTEWILFHI.  (LPL WL &H6iT
bfled @ LIUBHSIBer. 6uemT o (HIMBBSHHD  Heweoll LI enL
(Tadpole) etgib eomreur (&t o WiMwTABSE. er.&m:  Heuemer,
Gxpemi.

QUGLIL] : oerTeU6T

o MeuHFH60 AMDUSBGHSH CHMEUWITET (LH(LPEMLOWITET  HBHeUMLOLIL6meurLl
QuBB  (PHL  (PHOBIDL] UGl  aTalTeuTGD.  BHmellest
GopupsHaled GamgogmyliuTe (L e Cureaip GCFHle0s6T 2 eiTerel.
Beaumpiled  Faumgd HJuired cwpeold HEOLOLBIFBHI.  BHUISHSHE0
PGl DIHMBHET  HTEWILILIBLD. DLETT6D, (LPHMeVSH6IT60 oL (LD [HTesTE)
SIMBHET 2 wiB. H9HsH Cpmed Gumes @henLwl (WL 6HL SHener
O\ HF BB, 61.BM: EMITEHT, LIGO6V, LITIDL|, SIemLD.

QUGLIY : UMBLILI6:

o WatsILIselled (PaHed Qe BrsHs (Homethermic) o ulfiser

LIBeNeUSTGD. Bemel UBLILSBESBB  SABLILITERT  HHEUMLOLIL|SHEN6IL
Cubmleiener. auBpPlar &SHT eugeud CETERNIL 2 L eUTeIH  HEM6V,
BHUHSI, 2 L6v BMID 6UTed 6160 BTG UGHHHen6nd BT gl

® L eouTeidhl @BGHFI6NMTe0  cPLLILL (BTl &FH60  (LEITEIBISTEOHENT
OBEMBH6NMTE 2 6lTenien. LIS Te0H6T BLUUSBSWD, @BHUSBEGLD,
BhSHIUSBGSD gBL  HBHaUMDLIDLIL  OLBBIGTET6.  STBBENBHMETS
OsmewiL.  HIWIUiTed cpeOld  FeumglD  BLOUBIBIBSEH.  6TEVILDL|SH6IT
QossiemLowITerTenel.  6TVIDLH6TanIeT  HTBewBH6T 2 6wi(h.  6TeiGa,
BaBplelT  6lML  GHOMBAUTE BQHBGWD. (PLDLF6TN60  DIFHBH6Ne)]
H(HEYWIey o 6. (WPLeDL&H6IT  Hlgeunomen  STeoFwid  OGHSD
QBmLWeme. 6.8 &Hlefl, HTHD, HUG, UBT, GHHLILSEHTL.

UGLIL : UTETL I956IT:

o LUTML 19H6T  GHelT @JHdH  alevmGHeT GD. eaubplest 2 16D
Gymomigenmed CUTHSUILIL (HeTerngl.
2 Lo Bzmeded elwiemeud aglldeT BWID eTewOemIUIF — &HILILISH6T
o . 2 LeUTeIdH SHMev, H(pHFH, euuip LBBID euTed UEGHBTHL
LM &I (HeiTengl.

UTeOmL (Bb  &JLillse, Guewt o ulflseisd sTewilLBS aBer. GeuelssTg
L6  SeauBmled  STETILGHBEH. DIHUWID BTG  DIDBHEHEDL WIS
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(APPES LD]

WL Wi utemsenend Haly (Nenmliguerd) LOBBened  GL19&H6en6N
FeIdlaimer. HTUI - CFul ewewiliysHHF SeuBmler FHBUUDFIOTGLID. 61.&:
61601, (LpUI6D, LDGHTIGH60T.
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10th gflelwed

lvg 17
STOUJRIS6T LOBHID alevmiGsefed BeMICLmHEHHLD

SIBI(LpssLD:

o o ulflemisefest  eumbpTenmTegl  @ULeluled  eUEDFWBISSLILL L SHTGLD.
aeiBeu, ebhs e o ulflerapd pewi HTeT 2 ullT  eaump  SuleoTgl.
SIMOHGH 2 _UITEhISEHD Hetewld @5FH 2 ulflarhend o (HauTd@Gld SHmer
B e1OILI(HEBHSLD eTeuTLILI(BLD. B e1IOILI(HESSLD & 6016060 Gumedrs
o uilflenmigserfleor GxhTemaNIsh G, AU GHHDHBSI. Bl OFHTLHSI
o uflflemise o ufiTeumipeuend SHTOTENIHHBSH. SeleuTml @ GBI L
FBpleid UTHSTESIUGBLD HisWwe &w  BeweoliGuBIHL M  eTeTlILIBLD.
e I0(HEBHD B sreowTarg o ulflaishng o ulflend wrpLGSBSI.
Forol, umdleflwm, e6d, uU&, wWTeeT LOBBID WelHfled @eIOLIHDHS
HTVHBH60 SIDIOTHILIL ML SHTEIGOTD.  LT6D  EeIOLHBHSHH T eLPeVLD
LW BBIDCUT  BeIFOFH6T (albEH OBMID  DIEWILLD)  NeIHIE]
ydw o uiflend CaHTearmiIBBgl.

STeuTmISener SeMIGLIHSSLD

® STAIRIGHN6 CLPTHI aINBWITET DeTICLHGBHID HeL OUBISBH Dien6,
1. 2 L6 BemioLHEHHID
2. umelliom @erICUHESBLD

3. umeVleriOU(hHEBHSHID

® Lev @il OL(pEHHID:

e Ohs aumd BAUCOLMHSISHFHO LFHWw SHTeuTmE6T, STeufsHHlar gGHemild
QM UTESH 2 6en 2 Lev OFevsailededhhas Camepisleamer. HTUIS
FHTaurhHed o sifen  GouT, Hewih, Eemev DleLeVH GOTL(H  (LPSH6OT6ET
Jgeap@Id @T 2 pilelpbs Sembsreurd Gzpream g Healdbsreurors
AUTHBSH. Belaumm Reill OUHSESD HOLOUBISHED GHIIBIL  LGLIL
(emioL”_LT&lerd) oL (HLD WL OILIBIEUSHTED B6NHSHTEUTRIGB6NT, SHTUIGS
sraugmisenenl CuraiCp  sTewiiLpGHapear. Gelaumsd  BeIIGLHEHHLD
B Oumd Curgl uTeden OFeLFH6NT (BFOFOH6IT) E)6n6mTAILHELEMEV.

1. @aev 2 L 60 BAMIGLIHESLD

o Qyeudseien  (UGmGW. .LTe0e0d) FHTougHHlett  Eemevderlest  alelibLied
o eitenl UeiTenmidbellel(hbghl SenbHTeusd CHTermIS B
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2.

3.

4.

5.

SHWIBG 2 L 60 G IOLIHSHLD:

ool gmeuiT  (pHeorer Goelbhdh HewihHemen 2 LUl HTeuThiHeNeT 56wl
Hoguled uUGBWOUTEH IHHSH HIBl UGHHUIHHH Heoguled  Goul
oaeill yHw DenpbsHTeaugd  CHraimIFBEH.  HTUIH SHTAUTHHEL 2 6iTen
OaTLTY SIBUGLOUTEH eMbHTaUTD, Helld SHTOUTLOTES 6U6TTHBSI.

GeuT 2_L6v SAMIOLI(HBSHLD:
SIeYOLITTEH6ID, FiTébHemiJ o661 & BHILOmIE) (LPSH60T6NT R E

GouTbFIPRIGH6T 2 L6 BIOLIHSHHIMB@SL LIWGTLIHE 63Im3eoT.

GSWIPLD (L6eLLIGLEN) 2 L6V B IGILIHGBHLD:

oo  Taugmiseied Lol QT LTaIH @T 2 (Hewledl 6allgald GHLUID
GuTelIB  SIMIWLIML 2 _(HATHGHEBH. BFHweid G  61eTaGBTLD.
Bbsd GUPD  Foguled allwpbs  GeumbeBll LSl BenbreurHeng
® (HAUTHGHDHMBSHI. 61.5M: HHBMTEOLD.

Up suemswine 2 L6 SamieLmssid:

HICWIL_TSH6L:

SHIWILTGD  BuleOledL Ul  BenipdHenend GETeni LT Halel(hhd  gmuBLD
slewipsefledpbam LUHW DeMbHTaugld o (HeuTHma.  eelbeurm  Fpflu
Slewill uTHuleud GOBHIH @R OFevevTaud @ HHHTEL 1 HGW  LgHlul
SToUJID 2 (HEUTGHWD. 61.85M: eroenLICTTenSyT.

Lo 560

e AhH amd QEICUMHBSHHL HTUI OFeveuTerid @Fenilmell  LIfhHg

@6alCeuTasledphEHID CFul OFed CHTEIBISBHI. 61.8M: DILOLIT.

QT B alBGH60 DILEVH I(HLDLSH60:

° Ohp amd BIOLHIEHHHL HTUIS STeuFhHelHha CHTaipid ysHlw

auemflullelpbgd Owm B CHTAImISBEH. DIk Geud eueNTFF WL HEH  6(H
UHW HAUTISHNSH 2 (HeUTHGDHMBSHI. 61.HT: FerOL .

@i 16 L 6L:

Bhs UTHEIGMmeN Wil o Heutdd yHw o ulflewws CahmBmialssHsd
@iy 1B Led eteiu®. enamlgm, UWenGerflum spaluw o uiflemiser. Fml
Fp  gewipsentsll  Ufdleimer.  eauleumm  SHeWIBD  @h  LUHul
o Wiflendmaps CHTBmIelsSBg.
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uTedleor BeMIGLIHEH®LD:

ureder OFevder Bewenmialaind @G e HTWSH SHTauFSHHeHHEH LHw
sreugld CHTHIBID (pemBewll UTedeom @emIOLHBHD 61aIFHCBID. &bHs
aumd  @ALOUmISSHH0  @GABTL UGl  Gged  flged ol BGWw
BOLOUBISAMBSHI.  GHOIBe0 UG  HeoL GumBieugevensv.  616aiGau  LITeVleLT
e 10LmSE  (populled Camepid Bend o _ulflseT SHTwdh FHTUTHMS
PS5BS  STOLUGHSBr.  uTedeom  BelIOUBSED  alleNHHHIHNTH6I
(Spores) ¢psuld HEML GLIBISBS.

uredleom @eICUHBSHID CUEHLDLITEIID L EhenFH6lT OBMID LTdHLefuwimTdasere0
BOL OLBISBEI. uTeleon @eIIOLHEBSHeT Curgl Lehend Sempuled(Hbal
Qb alibaald (eCuTITEehdul) CHTAIBIFBHI. GBSl BHBGWD 2 L &
oo LIfl»Hed SIMLHSH GUmenonel o | HHbdmensd CHTBmialsSpgl.
@alOeuT(m o L smayb fnfisene sl CLmienmmashami et Caibgl eroGuTITs
(enHHHIH6T) 2 (HuTHBGEH. albHHD 6Iaiemid  erOBUTTTEhFWID Caug&Hg
almSHHHF6TH6T  OeualCuBBLILGHamer. &amel BHevhdHeo allopbGuTg
HHW o Lev Bempenwlsd (emasum) Carmmialsaleamer.

STeUIHIG6MeT LTedamiOL(measLD:

LUTeIIOUHSHLD TS HToUTMmIB6TI6N 60l BMID CLewT EedF6F60561
(Cx10_B®6ll) DwWIHAH Hlwel @H5H LHUl HTUTHMS 2 (HeUTdH@GHLD
(LPEBUWITGLD.

LoeVMEHT  LITEMRIGGIT:

DEVT  6TILIG]  LTBILITG  DIWLHS euUIDLL W  auemTFFullener o emL Ul
HIhSH CHTGUY GD. BFH60 BTG DIBHSGHHET 2 616Nl Sienel
USHHeNHHe0 GeuafimsHHelmba o 61 ChTHal DIenLobHH)(HdHS 6.

. 4evedl eulL1b (eLel BHLDSH6NT60 HLEOISHI)

. 96veY QU LD (86060 BFHLDHENT6L LIS

. IDBIHBHHSHTET GULL LD (LDBJHHHSHTENTEL LIHI)
. @VS QLD (GyedlemeudseNTe0 SL6THI)

Geueliliypsglev o _G6iT6l IS EIC) 9I(HHEBOHLD Grruins
B IOLI(HEHHHSHe0 LMIOS BLILIEHI606M6V. e1601 G Bemeu & 1606001
SIbHGHNTEHH SHBSIUGHSBeT. 2 L LBSHH0 BHIGWD  DIBHEGDH6N
ByewrHLd BT IOILI(HSHHHIH 6L URIGIsBLILISTED (LPSGITEMLOULITEOT
SIbHGBNMTEHDH H(HSLILIBHH GIBE0.
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LOBIHHDHBTET UL L LD:

OBIHHSHHTET UL L LOT6IGH! 6VT6eT 6wl IOLIHESL LIGHWTEGHLD. S
LU60 &HJHSHSH SHeideile OHTGUL G, @ICUT([H WBJHHSH HTEHLD
1) &smby  Cumess UGFHedwujlb  emu Guirests LG FHemwuLd
C&TemNY(HSB@GLD. STDUL UGHSH WHJhHHEHSL  elalad  DIHeT  [HleoNuleD
SImWhHd U Bureis UGH WEHIHILIMU  CTaI|D  DIeNLDSHLILBEOTN360T.
&I HHSHHTET BIHFHL ewLuler o 6TGem SHTewIlILBHMBS.

LOBIHSSSITN:

BT HBHHHM6TH6T  GCHTem  aUQAITEIENE. @J60NI(H 2 _MMBHENTED  DLETENE.
slgeoTer  Geuafluenm  aTHemervsdt  eTeIlILBD. @hs  Geuefluyemmuied
BHIMEOWITET  HIGNGTH6IT 2666, DIHE!  GUGTTHIENGT 6TILILIBLD. 2 6iTEHenMm
BO@TML T eIRIUGBD. FH  WHaD  OeLeWSHTHAID  CFHTL TFFUITsa D
sTewilu®BD. Q& GFe0aBeumerd  OBBID GBI  SLeTHI.  (PSHITHSD
&I HHSHHM6TH6NL @Areni(h alFHomer 6CFe0H6T © eilenel. Deneu (LPewBELL
® Lev GFe0 BWID 2 MuUHFH Fed eIUGBGD. 2 Lew GCFevedalen @
Quilw e 'sm o 6engl. o BusHH  OCFeoTaldl GBI LGLIL
(ew_Lrdlerd) epeold LIMge0 SimLbghl BFewih et LUTeledF OFe0demen
® (HAUTHGDHBSHI.

GH6VBLD:

GoVSBLOTeIHl  Wevfledl  GuenT  @eIGLIHSS  UGHWTGSGW. @& G60
BMEVBHETED  HEIS). RIORITH ~ GeUSHIPD  APBIWI LGS HM6NSH
O@TemI(HeiTeNGEl. Dlen6,

I &6 W
2. GyoL Hewi(h
3. @6V enu

HHUWIETATGID. F6L MLIUTGDIOT GH60BH6I SHT6uoTL ILIBE5ITN360T.

@6Vl SIEMLOLILJ:

GO (PSHBHWITT  UGHFH GO  HaE  oGb. BH  Brewih  G60
® mBFHENTeL  GULL (BHeTerndl. Gsd uUGHuled Ged 2 _emB  EeMemTUlTLOED
SIMIHH DL ClaueTTaIFH GHe0HIENET SiGLD.

GOTRIH G sempulenel @  FAw  smbller  cpeold @Ligd
OaTemiBheTeongl. @HMG GHev SHMDL 6@l CUWIT. GedaT DIPLILIGSH  G6D
Olg  eIILGLD. SHUmLUTIIET o 6Tl GO Haalalen 6lp OlFe0sHEHLD
6ILB 2 L &H(HSHBEHD DIENLOHIHI6TETE.
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(APPES LD]

o Hov Fwenuledr  QIHBL o _eiTem  cLPEIID) &(HLIGMLI CF6LH6IT,
DL FTHNHMSH 2 (HUTHSGHHIB.  DQLILIGHUled 2 6Tl PGB
® | HHIBHEHD IHTHIHIMHAU CF0OFHENTS 2 66Nl MOUISHH6D 2 66T  6(h
0560 BIHOU GFLTHAD 2 6ITeNG).

SIWIL.  FTHOIOTIH QT 6w GFevemeould  @Feni(hy LSBT (B
CFsvmemenuld OFTewiBoitengl. @bdH LSBT (H OCFe0H6T FenaTummruwig
(Synergids)me.

6160 DIGMLPHBLILIHE) 60T

SHTeuymiGefe LTed SeICLIHEELD:

° LHGID ST HIH6NT 65T UmeVleT IGLI(HEBHLD Byeni(h LIQIB 69605561160
HewL OLIBISBSI.

1. waIbhsF BFTHend

2. &(HYBIH6EL

&I HSHFCFTHemD:

o yalar waIhasl mUWledmbdl BIHSHBMEN GHVd (WPmwldF OFem
SIMLIH WHIHHFCFTHMS 6TedIILIBLD.

L&ITHSEFCHFTHEMBUTG  LILIGTSH6T:

waEIHhEHF Caibmdmuwld OFHTLIHSH SHABIGHO HOLOUBB Hefub
AlemSHUID 2 (HeuTaleT3er.

SWed  WHIHHFCFTHmauler  sTyewionsd  ABCumULl L 23aIHe6l

BmEWIAUBTEL LIGHUI 6Uend HTOUTD o (HeUTHMBH.

&I HHFCFTHMBUNGHT AUNBHHEIT:

1. 1 WHIHHEF CFiTbens

2. 9WeL W&HTHHFCFTHMB
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&1 EJHHF Gaidma (S CLTCHL):

® @ LevMevleiTen  BIHHHHTEN DIBH evfled o 66N GHe0H  (LPIgeMUL
Olvevdl IBH SHTaurHHe0 o eiten  CouGmm(p wevfledr GFGHove  (WIMWF
OBzl H6 SJHHFCFTHMB 6TILILBLD. 61.8M: MHABLIGOBHEN.

&H&1 &EJHHFCFTHMBUIHT [HETENLOHEIT:

1. ®@muTed 1eVTH6MeL Heil EHIHHFCFTHMSB HewL CUBIBBS).
2. EVTHET LBdbaTyeanlsemnensd FTihd(hbed Cohameuulsvenso

3. BIHHHHMETHET @T6riodhHLILIBH6IH 60660

&1 &EJHHFCFTEMBUIEHT HEMLOSHEIT:
. QIenHH6T (HMMbHSD 6160160 HENHUTED 2 (hHEUTE6IT360T.
. smeyent  1aF  FAflwgl.  eaeiGa  allewdHdeT  10E  HeVleumLHS
SHTEUJRIGHEET 2 (HEUTEGLD.

. UPW aUmSSHSHTUTD 2 (HEUTHTH

SlWed WEHNHSHFCFTEMS (9I60CTCHL):

o o weofled WHIHHHHMT DIBH BDHMHF Fihd LOBOBTH HTeuT &I 60
Lo6vIfl60 o 6il6r G60BH (LPIQEDUIF OFeTmI SN 6)IG 9|UI6L
W&IHHFCFTHMS  6TEILILIBLD.

or.&m: ilel, SHmlieng, enmb (pgHevlule.

Sl WENHSHFCFTHMBUIGT [HETNLOHEIT:
1. owed aIhHHFCFTHMBUIGT cpeVD 2 (HaUTGLD alenSHH6iT, 61606MLOWITET
SHTAUTHIGMENT 2 (HAUTHGD. EFH6T cPeVD LHU  UHBSH  SHTOUJHIGHEN
® (HeUTSI6IIBEDT.

. BEIG (PeneNb@GlD Hmet OFTewi alenSHdHeT 2 (hHeUTH 6 men.

Sl WEHIHBHFCFTHMBUIGT HEMLOSEIT:
1. owev &IHHFCFTHMS, Umpsanyenledemen  [bHLoL B BULSTED
W&HIHHFCFTHMSB HML LIBHMBSI.
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2. 9IFH eNaled WHIHHHHT6T aleiTH B,
3. dlov Bxpeuulevevnd LiewiL|delT GHTeinmissle3et.

4. 1D6VTH6T LIBSHSTTe0lHemeTF FTTHIHI B)(H a5 e3e60r.

S WENHBHFCFTHMBHEHTE ST 6w0NBH6IT:

e 1D6uIfl6D SIULI6L L& HHFCFTHND L GlLIm GoueT(HoOILDETED
WEIHSHSMeMTaS @k  Weofleddbhbs  LBCBTH — STUTSSled 2 66l
WeO(HEG  6IHHHF  GFeveoliu  Geuewi(Bld. BFH  LBSHBTT6NH6NTe
leVmIGH &6, LLFFH6T, STBHI, BT (PHEVTEIUBBTEL HenL CLIBIBBSI.

sTHBEl o WaEJbhSEFCFTHMmS:

o FHIBMIEN cpeold BHOLOUBID WaEIHHFCFTHmB SleNGUT. .60  ererILIBLD.
B61ema  LDGVTEGEIT  GITETLOTE  LOBIHHHHITETHMmeNT © BLISHSH CFUIg6mser.
BIHHHHMeTH6T  FWWSHTHD, OLDSTMDWITEOISTHAD, 2 6VTHHHTHALD,
ML GHOBATHA|D 2 _6iTeNe. DeIeUNDHSH SHTUTHIGETG  LDBIHDHHHMETHEI
1000 &5 FMIH5HHG Ced SLEHGIMe. GO (pwTeaid CuilwsTeea b
CeouafGu Hlewendhad OFTemwIGL EHEBGW. Fov ChImBeIs0 SemendHdl (Wi
Gureitl &ETHBHSH M6l LgsHdHidh OFBTIISBEG gBBHTE BHBGSLD.

o.M L0 oBmId v HeitellF CFigHei

yFfser auf waIhsFCFTHmS:

o Coaissear, FEB6IT (LPSH6VT 6T L& F D6l eLPGULD penL GLImID
Ww&IHHFCFTNBHG elewil_Gom. L0 el QUWIT. LFFHenend SHalTouHBE
gmmprm  Gumev L6 MBI, wewild, CH&T FTHGD H6WID LS UIIBMIL 63T
®eleumas  D6VTH6IT  STEOILILGL — E6louensd  LDVTH6MED  DSIHBHHHIT6I
QuilwsTHa|D GeuerlujemmuITegi SN H@EHL_GILD ORI INEE Y% oV
(PLSEHLID STeoTlILIBD. LFHHeTed HenL GLmid waIhHFCHTHmBUTe0
amsaTL 80% waIbhsFCFTomawTas BHafdbmenTed B CLBIBBSI.

bireuf L&rHHFCFTHM®:

o mifler cpsvld HOLOUDID WHIHHFCFTHMBHE maml Cym. .60  eeiml
Quwir. @& praump  STaugmndeilsd  HOLOUBISBH.  Beleuendd
STuIhISeled 1. WLHIHSHHBM6T DIHS Senaled o (Heurslemerr. 2.
DBIHHHHMETHET O D6VTH6MNED 2 6Tl GHeO(PIMU  DIEHLUJD  6U6D]
Bfe0 FHHH OBTERIQHBGD. 61.85M: MABLTE06VT, UTeVlErOBTWIT
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alevniGEe eufl WSNHSHFCFTHMS:

alevmIGHeT  cpeold  HOLOUBID  WHIHHFCFTHMB, @lVRIGH6T  6uLd
&HIHHFCFTHMB (G .L160) el ILBLD. Beleuensd I HHFCFTHmBUTNE0
D6UTHEIT,  @I6VRIGHM6NS  HAUTUSBHTHL  LNTHTFIOTE  6)6HI60THRIHEM6NTH
O FTEmIL_6NAUUITHELD lenaileL QuflweneuUITEH6LD H&bHD LDGBOTLD
OB TERILMUUTHAD B)(HEBG)LD.

a.sm  GCxpadl .  uBemeu  cpeOld  SHeveumewlp,  SHlenmmgBuimed  GuiTels
STeuImIB6Te0 &EIHHEF CaTeHme HenL OLBISBSI.

®  SEMI6LHET  (LP6UIDTH  BevaUD  LEhd  FSHHeO  EJHHFCFTHenD
BOL GUBISBSI.

SHTEUIHIB6ITED  &H(H6YDISH60:

> BTHHHBM6, GHeO(IPIgeDUl DML HBHSHID (LPeN6dHddh CHTL BIGLD.

> aIHHHBM6N @b Al Gomul CUITSIB SIMIDLIML 2 (HaUTHGHIBSI.
SIHMBG WLHJHHS GOTUI 6leiB OUWIT. B SJHBHHSHMe60 2 6iTern
&HIHHS  SHlewen  aPuind  CeuefleumBBEH.  WBJHHSH  SHITeNe
o 6iTeM(hB@&LD OLIT(HETHT LD&JHBHD GHLTUISEHT HHTH IMBeol.

ETHBHD GTUI GO  BBID  GGHEOHEWI60 2 66l FHFibBHei
apwns  auenihdl  SBIFHUTL  HBHHL 2 6T G0  HIENETENU
SIMLFBG).

® Lev Ogeveurenig SIOHH ABGSHBH. 2 BuSHH  OFevevTe
UGLILDL G ®\y6001(h S),6001 B 601 FCF 0B M6 (b Hemmi)
o (HoUTHGHD B

w&HIHHS GWTWler (pemer Oeugdhd Drewi® oLl BenFOFe0OsID
GH60MLIMUI  DIENL_H|OTBGHI.

T et BaFoaed (albHam) WL HHI T Eevenihd (FeBHLO)
Sl mFCHTlew & CarBmielsding. BT Siewilear G&F60
@T1_mL_Lbul 9 | &H(H6eYL 60T Benenibl (LPSHETENLO & (TH6)}, 6001
o Lammald Campmelssing. S Wb o L&[h G G
Brenih Demewiayde - 1. FAGiCxs 2. cpaleneniay HevL OLIBIOISHTEL
B BUlmLd SHHOBISHED CTILILGS B
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(APPES LD]

> clpalenenieb@Gd  LN6HTeIT  (LPHTNIDE  H(He,emT 2 1 &(h, SH(H6eL,6mITH
LOTMBISIBGI.

> B(HeUWI, 2 (hauTGD HHIBE 2611 L 1061 db&Sma.

> Femerumppwbd  (FenTedll)  oBmId  usHTL(H  COFeodeT  DIHS
all(haedTment.

S(HYBISHET (PSS WLGHGIeULD:

> GBUmULG FHTeg, SHiemul 2 (HalTdh@GdHBa.
> U ueniLser BHTeImdh HTTenIoTaBal.

SHYBISNSSL e B OUBID Hl&BDeyS6IT:

> GHoUTIg alenHUITEH OTBISBS.

> Gelnn, alenSHUmBUITS OTBBD S BB

> @ev U QUAWSTE, SH@lWTs TBISBSEI

> aldSHWTOIEH  UHBIBTVSH SHTaUJHMSH 2 6Tl bdluleengl. Llen| &g

HSSHD GHLHeeven SnL WIDCLITSHI HTEUTLOTS 6UGTTHBSI.

NS Te0 LTed @EMIGILI(HESLD:

Loefigfled el MBI OlLewT AeTIOL(HSHS LDGWIL VHEH6T  HIHLOLILTEN 6L
upsl elfleured 9- b eu@LITe0 LIS (HULITH6T. el Heaied SLewr, GlLiewr
B IGIL(HBHS © mILILSH6IT ® 6iTememLoLILIeILD, CFweouTBa6reVID
GoupiupHeiipert. Cafl BmeT  (BFOFeD) Sevemiailedt  clpeold LSl
o ufifleomhigselt GxhTmmIe B ILIH 5 T3 60T. LIT6V BIOILI(HSH B HH) 681
alemeaurs  @Qrewih  @BenBLOUl QOIFOFH6T  (LewT  OBMILD  GlLIewT
BaF0Fe0H6T) Bemewibd DL MLIOUISH — HETEDOWDL U S(H(LPL DL
(5B’ ) 2 (Heuramgl.

BOIOLHBS LWL 0GHH 6T © MIILB6T (PHeL LOBBID ETERILMD  [Hlenev
LT60 o mILILH6T 616l &(H eneubHeMTHLl LNfldbaLLT (heiTere.

LeNIB6MED SbHEMmIGBEHD CLETIHTNED DI BRIBEHLD (LPHEVHIEM6L  LIT6D
BMICUHSS 2 BIILSETTGSLD.

SHIEHEWT LITeD 2 _[MILIL|5H6IT:

Siewiseiled: albeHidEe0, eLlligeml e (albdam WPHTFFlemL), albHIIenL

(QF0ee0  Qeudldbdle), LgTerGLL &gl ((Weaieleneod  &Jil), e
(eoTerd).
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Quemitaerilev:
QuUGeomiwiesr  BHTEMD  (BHUPLMLE  GWTUI)  S@HUemL,  GFTaldernd
(BHLIenLIQITUT) LIGnTT GWTUl (H6vald SHTeLITU).
BJewiLTD Hlewey LITeL 2 mILILH6eNTel @b DIMLOLIL|SH6NT,
> SIWILID Gl HBLbe)

o6t BEID GCuent Calil (haeaiar Bemenie] (H(HEUBIHED)

SHOYBB (PLewL LlemeyBml S(HeUTS LOTM3ISH6E0

SH(HLILSH SHSH60

&(h QU6NTEF

GWhmd LBl spdlwieuBsled LRIGHBE 6Tment

W1 QAIOLBSS 2 DI — MbSBHDH T DINLOLIL:

AlbHBD el DeIOLIHGBS  GIUIWTGID. S (WL QIQaI(LPeDL WIG).
auippis@Wuler GeueliliypsHHled @TemiiuBl U CuTeiB &b®H SienLoLiL]
alengliemy  (Scrotum) 6@ SDWESLILGABLH.  Qell  albHBHH 0
STentlILBD LG OlF6e0H6T UBSle STenTGUTLD.

@It  lIbSBSMBUID  GbleTer BTidWsHHsH  SBHSG 1guiens
Sl lelwm ol SIMWSSILGHBSH.  albHHD BbH DbBSHDSeT L6
@l F Galfemmed TG eugelpenLwl fleysenmasll  Lfdbaliul (BeTeng).
oIFe0  QFNGLFed  GTUIH6T, CQFFCLTEY GFe0®eT BBID 6598
OFe0®6T gLPFlulenel (BemLuil BF 6F60H6T) SIMLOHSIGTETEI.

alhHamiamss HobauTargd CFflaloured  @wsodeaisd BHeL GUBISBSH.
QFT@LTe OFeLH6IT DT OFeLHET(G)LD. Ben6l albgl
2 (HUTESSHHBGHS CoHmeumear o eyl L HndH DeTNSH GBI LIPS
Slemliends Camemni  60lgsh GFevdeT CFWEIOLITED (&HLPe0BHEHHBIENL Uil60
SIMIDHG QL erOBL TRy TeN6eEF  FiJdadlein3e. B3l allhSHeIITEH S
BBDmeld HI6IbGS B

Quewt SeMIOLHES 2 _BIIL] — WL BSHDH T SeHLOLIL]:

o SWILHD auIBKleT DIQIILIGHUTID USHSHHBEG QETBTH  DIMLOHIHIGTEISHI.
UTSTD  augelevmer  &eweu  OUGeTIIWET  BTeMmIG6TET LSBT (B
(LPEM6ITU 160 SIMLOHSHI6ITEITET. &G S|6WTL_(LPLD Geuelliym
SMTOLGemerowytd  (Upewi), 2 Ly  GGeveomemauud  CUBBIGTESI.
BemenilILSHHlgauTeoner  aleneoLiLlleiered  SiemLILjenLul  6roL GImomdaenTed
STTEL &S 2 (HauTsSUILUL (BeTengl.  Bemer  BerFbged  61L1&He0WISHSHT60
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auflensliupS el (Betener.  SgTaniGeoram  GlFe0sH6T  eTRIBENLPSHHLILIBLD
TIHeWed GCF6LHET  DIWIL HHAHGVIGTEN  DIGWIL HMHF GHLDHEH  (LPFHEVHIEN6V
LTed&h&l6TEHemen o (HeuTdhGHHlImert. DiewiL b ((pLenL) euenT&FumibGumgl,
uTeddbalesEpd  Senaled  Quilgtal, Sgeubd  EiFbdw ST Nuies
LIT60) &b &5l 61TEH 6YTIT 85l 63T 13 60T.

Bam&tged 2 _(Heutdhsd (CxOLGLTOxgalenlerd)

aenidelled  albgiad, OCuewnideiled SEWIL (P  (PLDL) 2 (HaUTSH6E0
G BFOFL o (HeUTHSID 6IaGml  DIMPSIILUBHBSH. BFH  albd
Oged o (HuTdhsd (albhd 2 (HaUTHED) LBBID DIEWILO0FD o (HeuTHHLD
SFLBENB 2 _GTeNLSBWH. BFH6T cpeold @MeOBLOW ClF60HMmET 2 6L Ul
B FLF0DHET 2 (HoUTHBLILI[HES GT36MT.

s albgieler SienLoLiLy:

albadl OFevevTarid Hemev, BOLULGS IOBBID  6UTed  &UIIBmBS
Oamewieiengl.  alibgdl  OFedelledl  HWIL  HMEOLLUGHSH  S(HBISW
o smmeuds  OCatemierengl. OGsmiul  Gumeis  weal  (PEILILIGS
915CITCaTD e1dIm HIMWPSILILUGSBSH. BHaBIGHeVler Gurgl albHieuTerS
SIWILHHIGT  BHIDPUSBHSH CHemeuwimerr  amBuIITTelGL o0  6TeiTanID
OpTHmw  D1HCITEFTD  OBTEmIBHeTNDH.  HENeLVMUWIUD  BHBLILGHSHEmUIUD
) 606001 88560113 GBIHU BH(DSHBIL L@&GFHWITed) & e MGwimensv
o oo SdlujelTengl. ewIol BL mamewil flwmeumed opel  HBLILGSH  auTeLLIGS)
hETOUSDBSHS CHemauimer BBy DeNSSBE. albHelesr HBTEUTHIH
SHHOBIHVIES DlIUFWILDTHBG).

SIWILSHHHT  SIMLOLIL]:

WWHTFHWDLHSH DIWILLD SIeLeLGHI  (PLewLWimenidh  GCHTem  aUIQAILDTEIS).
SIWIL DTS H(HA6WI6] DIBMH. BFH DiHFHene] FL CLmienTaHendulLb,
9 I S(Heneuud O®memiheiTen . DJ600TL_LDT6O S CLPGOT 3 &6116)|5H61TTEV
GLLILIL (BeTTengl. LNemmerdom Ll eoomenidl @ L Lm Owelhs GCamerm Ouendlm
wppid  Geueliliiys  HdHsd  HCrmem  CripBuil Lmeumeuid  @LUILIL BHelTenl.
&Cymeomm  GrpBuuimLm uTel&alel CFe0H6NT60 B DIWIL SHalerr GLoBLm
LUL60SHIH  F6ile] eIl Lelell F6le 6IaBeSBLILIGHMBH.  DI6TL &3 60r
GuBuriipgd  Gamem  OuUFLTaIB@GHD et SHyeud  HFbLu
AenL_Oeuell Quflal’ Lellett BenL Geuel elaiiBl DIENDSBLILIGSMBSH.

LI(HGULDEMLSH6V:

oLemideT  wBmb  CGuewidelled  umedluwied  emmTCoTaiseNer &L
SIFFMNILSHHMD  BaIOUmSHS WLV — CFwedUL S  GHTLMIGHH60
L(HAUDENL 60 eI,  siemisamenal.  GQuemideflsd  @bHl®Dey
WITHTHC  FHlamGHBH. OCUTHIUTS pewidel 13 — mpbaH 14
AUIFHBEG6TEHLD. QLI6uGTHGIT 11-00(Bb&! 13 QUWISHBG6TTETHLD
LI(HeULDEDL_SHlepedlT. ienidee albeHBmbeied SFIHGW GILerdBLTerdeymest
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BmIb Gueniseaied FerOl Gymegest oMM LGITOerdeyTesr ammiTGLOTeiTH 61 631
HIT6061(HSH6VT6V LI(HLOGDL_FH6D OBHTLMIGHH MBS L g gy fufeor
QarGemGLmGymier, eumgenerdm amtTGuorer (LH) wwBpid uredsdle
CFe0DBemeNs HITWIBLD aBTTGLOTEIIHT DLBUWIIBMBTEL L6  LOBMID  GlLiewT
BeIOumebs anrTCuraisefer &FluTaidl &L BUUGSHSILGS MBS

wrsallm spBd — SNl alEuBH6L:

Quemimellelt  aumpaled  IICUHSS  STVHH6L  BHHUPWD &M
(peBUTELTET &ML  (pmIE WIBBEL wrgallmul  &EBd  eTerILLD.
Quemimerfled OTHAILTUI aSpBFwmeid 11 euwd (1PpGHe0 13 suwSHB& e
SIDINSGSD Hlemev LLLILIML $H60 6, 48 euwigl (pH60 50 euwIHMEH6i
(PpeuemLUjb MHlemev omHalemley (Menopause) sianad SieMPEHSLILIGSBSI.

rsalLmul spBdenul 2 6Ten s 4 Blened6NTel6T:

. TSHAILTUI 9IeLeLHI N6 Hlenev

. UTed&@GH6VTT IeLVEHI OILIHED [HleD6D
. OlewiLb alBUGBLD Blenev

. ML IQUID 1606V 2 BLIGHEH [Hlenev

SWILHD  wBpid  s@plUmuuled  @bpsbaraigd @  CrrsHgled
RSHmFatd bHoLoupFg. TN wlLfl anrTCorer WwBHBID DINIL &HHhaH6
ammiGuorenser  (LH and FSH) (rerol Gymegent ompid  LGymGiegerdigymest)
S|GUTL_&LD LOBMILD &(HLUemLILTED SJMBLIL SnlQUL LOTBBRIGHENETS
SHIT6OT1(H | G3T3 60T

blen6V BTL& | SIWILBHIH6L &(HLIenLIULIN6D apmTGLoTes6
eIt Hl&(LpLD BI&(DLD LOTHBBRISET | 60 B1&(LOLD
LOTBBHBIGSGIT LOMBBMHIG6IT

(LPSH6VH 66V S(HLIenLIUT 63T LGymGlegerdigrm
LTelléFlelserann | eTewrGL TGl Mg g | 6ot LOBMILD
QUGTHF S 601 ® I sl | Frer0L Gymegent
oMbl gBUBLD | D66

Hpl CUIES | GOBHE0
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DY CENTRE

(PS6VBIN6V
LIT6Vl b &bl 61TEb 61T
QUETTFFUWIemL
&l
WHTEFHWedL_[H
& slymLiluiest
LIT6Vl& &l 6T 61T

&6V

AT
BleneouTleonmev

16wt GL TGl fluid
LS DMSLD
CuUBIH6EL

FSH LOBWILD
reroL_Gymegest

oigaiiiy

alymiluesr
LIT6Vl& &l 61T
Cloulg S
SI6WIL_LD
al(BUBH60

a1t GL TGl Mg g
6o GeuiT

HIQ LTSS

SHTEVIUITET
SFmLIulest
Lmed & a6t

auemT&FFu B

SMITLIGOGVITL QU

LDIT&H6V

(L _emL_uiley

&([He 1160
BlSBIPHSH 6D
6160TGL_mOILoL flunb
BHUS6ISS
SWMITSHBGI.
&([H6 BIFH6V
BaTHCUTSHI
SMITLIGNVGVITL IQUILD
Fwsbal
S(HLIenLIUT 63T
o Mgl  &HUBTSH
(pLemL
BI5SHBI61
QeuarilGuimId

GiGUIT

LH
FSH
&HMBSH6V,
SHITTLIGN-

QUL lQUIg BleurT
6L ® BUSHI
GauwiLl

LOBMILD

UL
LGymllegerdig-
JT6oT
&DBHSI
LoTgailLmul

egJBL(BLD.

S QLY
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SHHYBISHED (LPSH6OTEN H(Helledl 6eueTTEFH:
B([H6YDIH6V:

LoeoT &iflev DIBHB(HEBIHEVTEIS), 5T TN T LTenSHUil60 o _6iTer
SIGWIL_BTOTHHI  SLIDL6VEOT LIGHUled HeoL QUBIFBE. UTeddsleMed(hHba
albul L Sewi b 24 wewil Gy WLBHGL o ulpLer BmEHGLD. ererGel
SHABIHD, WL  alBulL 24  wewl  CHISSHBESeTenTs Bl G
GouemiBLD.  SIWIL HH@I6T — HIOWPWD  6lbg, DISDILET  SenenH)
sHUPLemLenwl  (wFCsM’) o (HauTdhGl [HHWaIBEG SHABIHEO 616Nl
CQuwiT. @b mFCHT. SHYBB (PL ML hGSLD.

QuUTEHITS  @aICaUT(H  THIPD  @TH  (PLDLWTRIH  DI6WIL & 60
WWHTFFUBISBH. DIEWILLD  DIGLVFH (P L WITedl  LTed&aleMed(hHbal

Qeugdhgl QeuelCuBBLILBGeugID Sewid albuBL Bewew (Ovulation)

6TeoTLILI(HLD. &(HeY BB (LPL_6DL_6mUILI CUBIIHBS S(HLIHLIWITEIS]
R&IOGUT([H  TH(PID  HETWIdH SWUTTULGHBISBSH.  SHOUBB (LML
UFHUSBE JHIAUTH HHLIMUUTIET © L &6aUT SHIQLDeITHaD, LO(HEHIITHALD
LOTBISIBGI.

SHeYDBB LHBOID HHOYBT Heevenwld OSHTLAHG GBLGLD LOTBBHISET:
SHOYDM HM6VD (LPSH6V SHITLILIBTEVD (LPIQUILD 616  SITTLIGVGITL 19 UISHSHT6V
FISHSLIUGBD  LGITO:erdIgrTe 6Taiienid ammTGLOTET  S(HLHLIUNGT  Fieren()
SYLOBMTHA|D LOBEID BB UTedsH6NEeT (WHTFF WML ImDHSH SHBHHSHID
ugmof &S mal.

SHOYMBT  Hlewevuled, STTUNVTL IQUILD  DIPIGUSHET  HTTERIOTSH  (LPL DL
fomzpanp smUmLUlEr o geaT Owgeours o fhgk @FHPHD  LoBBID
Gamemipll Gummemen oTHalLmul FHpBdluller cwpeod GleuaGUIBBISBSI.

Hensse0 LoBmpId &HSCHT6LoTSH6e0

SHOYBB  (WLemLulel (pHev LlendHHeo Mmiseuterg 30 wewnll  GCpIsHHe0
BOLOUBISBSH. SHUWLmLUled Beupw  aflewgeuter  eBLLE  OlF6
UGLULTeT epeuld Liev OFevHemem o 6wl Ul LlemmerdBeoT 2 (heumgev LTendge0
aeiiL@BL. a1 FPw  GFevsenmeoner  Geualliys  ULeSHmSUD, Guflu
OF60HETELTET 2 L' LB LIL6VHMBUD 2 _6TeNL SEUISI.
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LSS SH60:

* FMHABISGNSGIIST 6  (1WPpHO T HITHEHHG6T  B(H(PL DL UITCIH
LNenmmero@LmeflerdL GTEITEOILD BleneoufleL (L IemLIUT 6oT gaurfled
(e1em1GLIGL flwib) uFHw meusSILGSHBH. BHHSDaIBG LFHHH60 616im
Quuf.

BaerOL(hHeLTeUTHBLD:

o m FrwLlen cpeold LlemTerd(HeOTeUTIHI (LPHTMID H(HBECHTeN DIBHHG
CF60EH M6 © 66N Sl (UmueL, GemL_LILIenL, SISBLILIENL )
G610l (HevTeUTSH LOTBMBLOGHL UG &(HBGHTENLOTH6L Q]
SIMPSHBLILGH MBS

2 QIIUTHSID DI6LV6VGHI 2 MILILITSH6L:

o HHHBCaTen IBHGBHe LpLiLmL, SevL LIl BHBID DSLLUDL  6F60SH61
&(h 2 (HoUTHSHHMSD $1611GH P 1B 60T. ®  MI'ILITSHESHH 60 Gurgyl,
sHBCaTeNSHHeT Caupil' L SIBHGHee0(HhHeH  LeoGaumLL L 2 BIlIL&HeiT
® (THEUTE|6IIBeUT.

gl Csul QmemiliySHPH& 2 (HeuTdsLb:

snul Csut Bemewililsh SHFumeaid SLB UQEILDTEI, S(HLMUF &F6au(HL 63
Bemewihd, U HHAIBGWL STUISGHD BenL B FHBHTEIH EenewilienL
IBUBSHBHID RH DDLLIUTGWD. @& o ewial Oummeisefler LfworBmBLD,
HNIMST LIFausy, MBL I Hifleydenen OGeualGumbmielgd WBMID ST
mL  YEMFML  bHGHH0 CuraiBaBemns IS SHBEH. CFuj et HTul
Crui GemewiliLih Haemed EMSIHIB @ATHSH HTOTHISHMENS BT
QT CFHTLILETOSMTY 6TETBMSHLILIBHMBS.

SHITLILISBT6VLD:

B HITOLHL L HH0 HHAUTHIH H(HLIMLUTIED IeTTFF WML BB CUTHIUTS
weisfled  &Tu  smeod 280  pUeTHEMIGLD.  HTUL SHT6VSHZH 60
SHUIOUWTIEH  SHetaienl wl  Buieol] Bewevuledmbal 500 wLBIEG ol
alfleuenL Sma.

GWHmd LimLiLy:

o STIU &Te0 (Waled SHTuler SHUmUUWImHHE GFwmergs Geuefleaurmid
Beveowmendl GWwhend LIl eleriu@G. et luyl L fufled  Fgsh@b
amTTGwrermer  SEFACLTH6  HHLML — SHRIGHUMSHS — HIT6HI(HeUSHIL 6,
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SHUmUWIeBHSH GWhma Oeualeursd Chremeuwner alngamuwubd SielSHal
GWHmS LIBLIenLI 6161 HTHG S BSI.

Flov FLOWIMIS61T6V, SIGWIL B H M6V B7ewi(h (LPL_6DL_WIT6I G

Geueflal i@, &m Goupul' L  alibgHieuTed  SHABISHED HenL GLBM

Goupi' . @yl enLwise  (Fratemal Twins) o meursdlesent. b

(WPLLWTIH @h albSHeuTed ShHaysdF OFIwiul’ B, Dresi(h SHeUTH

Hemeyul LTed @655 G enL WITHET 2 (HeUT6T360NT.

LITGUITL (H&H6VL:

o Gubhmsd LIpniInel Ung, Stulear umed  &roliuled(mbas  UTeD
2 BUSHWTHL LOB@ID  OeueliBmHed uTeL&ILL  SieVevdl  BeudGL et
aeiluB.  GWhmd UBLIB@L B uted  syululedmbal  (WSHei
WHede0  Oeueflaupd LTed  Gdmeverdl JIb  (FbUmed)  eTeIILBD.  (Lp6dT
MCwl Ll sged@d  yGymeordipet eaid  ammTGomer  uTed  S&FULilules
BIOTIGP0H6MN(BHH UMD 2 BUSHUTHMVS — SHTewIhHBH. L6t
Mgl L flufesr  emnit@uomemmer  eubFHCLIFer  uTed  GeuefCuBIHemevS
ESAICEA LA

Ghmd LUIptliBgl UBg wWwHed 2 BT selelmbdl 3 BT HEHHSG6T
LOTTUSMBIS6NT6L  &JHSLLUBID  LTed &FIbLmed  (Gdmeverol Jib)  eTeurlILI(BLD.
Umbsd  GUbDNSHSHSH  Chemeuwmer  Gpmul  eaFHiTlysh  Hmeve
SleMdbHHamigul CHTUI 6T QUT(HeTHmen @& CeTeniheTengl.

BRIOL(HHS SHSTHTJLD

o 2 & GHETHM emwoldeig, Qenioumes CITEHSWID 6T
B IOL(HSSHHHME, SHTUILSTO  QUORIGUTH, HHOUBIHED,  LITSHISTLILITET
GwHmsd Uply woppd st wBpd GFuw 2 ulit  eumpeusmasTet
DIMNHSH] DIDFRHIGMENUID 266N HEHUISHTGSLD.

wéHellar  DaIOUmSS FHTHMHHemer  CbLUBGSHIHIMUSBHTE  DITFT60
Gomasmeteniul’ (B eumb CHFAW FHTHTY HIU L SHH6T [HL6UIQHNBHBHENTEL6T

1. Gxdlw @bHu Bevd S LLb
2. BeICLHGHSID WBEBID GWHms Hevd GCLemISHeD
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Gl @BLU BHEVSHSHIL L LD:

Gxpdlw @B BHeLSHHI LD Lleauhd LeveuBens 6ol Hélul BenemniliLsh
SHILL DTG LD.

11 CFul mevd GueamIgHeL

grul, Gsui LBBID GWHmSBEHEESG CBTUIS  HEWL BT
IBLUBSSIH60

SHoYBB OIS EHSGD FB  GLHMBHBEHHGHD  (LPEDBUITET
o _6wieyL L LD

BHHHOL  FTHARIGHENET  (LPGDBUITEL  LILIGTLI(HSHSHI6N SHI3EBIT60T
Sevallimley

B IoLSSID BB GWhmFheod Cuamisd (RCH):

BeuBPel QHHRIFMmenIHS ©FWeOLIT(HBHETTELET
> SHABIGHED OBEBID LTSHISTUUTET Gobhend LmLil
> Guwbms LpiliBel Wer sul Gsul meob GUamIFHed
> STUINUTEM (HGHeJe (LpdbdUISHSIRILD
> Banioumebs  STeoautuled gmuUBD  CrTuld OC&HTHB®  WHBBID

uredlwled OFmLitumer ChTUISEHSSTRT HOBLIL (LPDBSHEIT

0HH6T OFTens Geugli WOBE@ID GGWUS SL_GUUTH:

0&HFHETOBHTnHUTGT  sTamTenlldbmaulevd, Slenaled ey gBLL &dnlgul
IFFHAI]  10SHTOHTND  Gaugli] 6T ILBD.  DHHETOHTNS 2 WiTailesr
o _GIeNMMTHS PUSHBHIGIMET 2 _WilhdH @hHU DJF, dHHTHTMmS
o wirelenend SHewidTenlHHa D, S BLUUBGSHD GHBWU SUGUUTEH  oBHID
Lis0Gauml [BL_611) &6 FH6N6TT aBSHS QUHBIBGI. Gxpdlwi GIon
BLSHHL L LOTIH DHFHWTalled 1952-60 2 (HaUTSHSLILULLFH. 2 608 leNaled
GOBLL  BVSHLSHMS o (HauTsdHwl  BIhHeled @aipTed  SbhaHwme b
BHBPBBSI.

GOBUD  IOBBID  FUPSHTW  HEVET &HHF, CUTBILILjeTTaNeT  DigliLienL uilled
®embd HuHWT HToTHCM  (peieubdH  GHBLoUS SLGUUTLH  (LPenBEHM6T
GoBOETeTEnH0  GHBWUBNS SHLLITGD. o eudenmalul B  FTilbhS
SleneCameurs @GHBWUS SUBUUTL(HS FHULID HBHDUFHTEL © 0 SFHTHT]
SIMWLILD BHMeT U BISHSHIS BSI.

HMeVSTeT  Feuliy  eugen  (1PpSECsTemt  GNuih  @bhHwmaled  GHGBWL BV
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Guur gmsrer  GBwusd  SLGUUTLGS HLHMHS GSNEIBH. Bl
GPUUTS DIMATIHSHI LO(HHBHIMIOMTHET, HJLDL FHTHT] [HlenELWIRISET LOBMID
GOBU  BeL  MWRIGeTe0 ST FLUBGSSLILL Beitengl.  CHemeuliiGBaumhd@
Gbus s EUUTE CHTLTUTE 2 Hal wwBBID PCeTFmaIH6T BeV6UFIOTH
AUPRISIUGHBE. “‘Fpl GBWUCD FyTem aumpe]” aaIB UTFSHIHIL 6T b
HeusoTer Feull (péHGamemt @MIuiB ST FALUGSHSUILIL (HeTengl.

H(HBHDHEML_:

°* GYHME  Uplmus  SLEUUGSSHIL 9k  FAvbs  afos
SHHSHHMLWMTGD. OCuadiseled SHAYBIHMVS HBES CDUGSHSLILILL
BILURISET  SI06VHI  (LpedBH6T  enSWTEMILBH GBI,  H(HHHML HHTHL
LuweTU(BSHSLILIBLD &I SHE0IRIG6IT B(HHHML T HE0IRIG6IT eTeILILI(HLD.
&HHSHIHMNHHMmevdH  HbhSH  LWSLUGSHSILGL — QuUTHIITET — SH(HSHHEWL
(Wemm&HeT LB @Qmics allendaLiuLl (BHeiTeng.

> SOBUL (PenBE6IT

> ammT@OTeT (LPenBE6IT

> S(HUmLULTIEDIET EUIT(HSHSLILIBLD B(HSHIHEML GG 601MRISB6IT
(Z3Mhavie)

> opimel FHFMF (LPeBE6IT

SOLIL (penBeseir:

o Qbipempwitendl  alb D DWILPD @  CFTHMmevd  HHBHIMS.
®H5BUY  (peopuwmed  albgHleuTengdl Ouewienieal  Hevalld  STeveuTUla6r
BIMPSH60 HBHSHSBLILIBLD.

Gfwyens (condom):

o BHme HEWIH6T LWLSTLUGSHHIUSTO albHamidbsel Guemiseile Hevald
sTevauTulenien GaT  LLIuGaug $HalTésslubGSBg. Seiaemmaer Gl L derd
slevevgl Llenmervigd OCamemi®  HWThobslLBSHBEH. UTeduwlsd G TL T Temed
2 6WILTGLD Grouisserment (STD) FLedler LOBBILD STUIL 610
Grruisellel(HhHID, GBlujemB UTHISTIL DSBS

QuUeRHTIEIND DIEVVHI B(HHHML HMIFF6I6:

o Fovaldh HMTeLaUTUI VLG SH(HLIML HiWaTUNEL CUTHSHSIILIBLD FTSH6ID
QUERTEMINB  DIGVVFH  B(HHHML.  HOIFF6I] 6l ILGHBH.  BDeve
alhHeMISH6T SH(HLMULIIGT HIDIMDHSH FHBHSHETN360T.

90 | P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




QBTTGLOTET (LPENBEHEIT:

o amnTCoTei®el, LTHSHMIH6T WLBWID LOHHSHIH6ET (H(HLIDU  LOHHSHIFH6I)
LAV QUM BHH61T6V HemL_HH MG Bbhs amTTELOT 6T 6160
SWILBHHV(HHEH (WLl  OQeuelBGupimed  HBHHILGHBSH  (Sl6ewIL
AlBUBHVIL 6T OHTLTL DL WIG)).

sHUeLWIgen QUTHSSILGL BHBIHmL Frgemiser (IUDs)

e G  HBUmLWIIGT  CQUIBSISILBGLD  SHSHML  FTHIRISGTELD.
@phHwmaled BHL (penBulled 2o 6o @Jewih FTHEThISET 6UILILTeD  UITLI
BEID  STUUT-Q-SGD. Beveu  STOFD  BLID  enmmerdigd OB mewi (B
SUMTNEHSILGHBSH. (2_BIHHIHL GBUBGSHHTHME. vl  H(HLIDLIUIEDIGT
QUTMHSHILLL HO(BHEH 3 uewibHeT  oauedy @AHSEGWL. BB b
OF60BENTEL (I 6D SHHADILD  SHITMOMUSH HHLUILSHAITED &H(h LG HSH60
SBSEILGBBH.  WHO  BHABIBMSGD  DbBHD  BHBISVISGSLD
BenL G Gumgiorenr RenL Geflewwiud gBUGBSHHISBSI.

Sipiened FHFNHF (P B:

* FH(HHHML Bl FHFNF  HIEVLFH  DEOLTEGHHD  6IeiLFH @
BlemeoTel &([hHHWL. (PEDBLTGLD. Lewise6Ned auTlasL L (albhal HTeTs
Slewngli]) wBmid  CQuewtdefled  1QULOUISL O (SIEWILBTeNS — SHI6wTgLIL])
Weopuied  sBSHML  CFILLLGSBS. Beer BIHST GWbHMS LIBLILY
SLBUUTL(H  (LPemmEB6ITEGLD.

sl utens Cpruis OsmBm (UTT)

® SIENIGET LBMID OlueiseT SHuUTevamIuid L6 ChTuiseT SHTdEHa Imeot.
M0 GQuewiseT  oiFHe  Senalled Fevo  CETUIS  HTHGHHVES
o eitenmalepent. GHTe0, LVSHEGLED DILVEH  HeLaldbETeoaUTUTeD 2 _6iTerm
urdleflwndsefer cpsoonsd  Ouemidel FpbIl utewd CrTuldh OHTHEI
urHUIBE o etenTdlamernt. @& FppIiys  aubuler cpsoworsd  GoBev
CF608IBG.

ITI - wWeir euenmdH6MTEUEDT:

1. Spmiienu guppd (Cystities) oevevg FpiBilieny QFHTBHI:

o urdhleflwmser  FAppiiemuuled  FHmgF  uLSL  QUmpS  alEsHmD
gBUBSHPGBer.  CUTHIUTS BFH 20 @wWHev 50  euwiglienL CuimeniyLl
LTS S F MBS
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2. dppres OsTmH:

o uTslefwTdasel FppTienuuled(mba FmIbiT [BIT6VT &3] 681 I =3
GueoCrTasalsF Oyl Iy  Slevevdl @i FNiTemISenenub
LTHledamg. Couid B Qs QLLSH CsTBlmer  gBUBS,
I OFHTLIFAWms 2 ulhdE DUHmSH 2 WiLTHGWD LITFFameandendE
aUPGHHBHBSI.

3. Gpmui opeBlwusp ursefuyflur (Asymptomatic Bacteriuria):

Fppienuuled smeoriuGl Suursefum 6ps ChTul Spienlullenerub
GeuelliLBSHHIeFH606m6V.

FHET FHBTSHMILD:

o 9 Grmeslwioter  aumpalBGL, HT &HHHHBSW HID CoBosTeTEnLd
LWIBFACW &SSTHIID 6IQIILGLD. HT SFHTHIILD CTSHILISH HETEDIHL UL 2 L 60
BLSHMBL  UBNY  OBHmB  OFBTETEHHITGID.  HSEMRF  FBHIU6eiern
SBOILILBSSHT  10g OCaTemiBeTen SibHemB Fepd SHTHTILD  eTeIILBLD.
GEHTHMHHS  (PSHBW  DIDFRIGENTEUR, 2 L 60 &GHISHMID, 2 _6wi6Y
SEHTHTID, CLemisehdsTar  LISalLTUl  &STev  &&THML  (Sanitary
Hygiene) oBpib SHsTHIILOTE SBBIFESHID0 SHLTUTESLD.

9 |60 SBTHTILD:

* HMAHH AUUSHD(HIHGD DIIDHG bHHBH6L 61T (PHSHUWIDTBISTGD. B
STl SFHTHMIHMFL  LITofES bl GHESBEH.FHOHCHTBID  (LPEHBUITS
GOMULSHST  cpeVID  [BIDGH 2 L 60 FHFHoTauGI a1 SRS O(mbHHID
BLOMIOL  UTHISTHEBH. HEW6V  GHGMULSHET (60D  (LPIgenl  FHSHLOTSH
MAUSBH(HBHEOMD.  @albleum(  (pempuld FTILI L ey eumenuld  SH(pel
Gouewwi(BLD. e HT6Hl60 LIeV(IPeHB MBHM6NDH H(peu GCeuemi(BHLb.

MBH6IT  HIVVFH 2 L llewerdh HMLLUILUSBG  SHlWIgemelll LWILIBGSHSD
GouawiBD.  @eUOeUT(H  (WOBUWD UWETUGSHHW  LIBG — DISHDHIeNIQ 66t
Flwaudbd Ceouewi(Bld. HIwNH6T, MBHGL MLH6IT, ©_6IT6NTeNLH6  LOBHILD
SHTVIMBHN6NT  HAHGHTBID  Hleweudsd CouswiBd. EFHeT cLpeuld L 60
SITBIBBLD, CHTUISCSTBHI wBBID CHTe0 Sifiiilemears HbHoHHETLD.

SIfeuens SHBTHIJLD:

* FHT GHFHD LOBBID OUTH FHTHTIHHO BHID HepbCHTmID LWETUBSHSHID
sfeuemms e WPHSHWITEHID, HATES (PRUTHHID LS. CUBGDTTHEIT
SHRIH6T  GHPHMSHBMET uFad OeHTBm ChTuisaleldmha LTHSTHHISH
Osmeiten,  SUTHEHSHG i, UeTall  LBWID OuTd B mG6ied
B10616MBEHENET (LPEOBWITEHL LGB S FHIUSHMBEHT 60T LWiB&ulenestuLb
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aufsT BHemeow|d eupmis Ceuewipd. BFpenmed CHTUIS CHTBBISM6TULD,
Grmuisenenuild  HalTHH6E0MD.  HPHBEWIL.  [BLANQHMBHET  Hlauennm
GHTHMHMS 2 _BIF OFuIseimseor.

sfauempuielr  HIulenel &FHBHOTHAD, 2 6ViMHe Heveouleud uLFTONSS
Gouewihd. B CHTUISOSTBH LBDBID  SHTHTBBHMSHS  (GMBLILSH6L
2_5e|BDaI.

. SlPleuenps GLomuflest mBLILNQ H6T, &5 60T mBLILTY, GLpmull

(PBLILTETHET), HTHBHSH HOLULUTEIH6NT, 06T Sl FHel LOBBID FeUTHeN
CumaipeuBens  S(HUBTH N BTl  HFHBHULGSHHIUHRNTD SHEIG SH(HLD

SH(HLOBET OBEMID UTHleWITHSH6T 6BTe0e0LILIBES6ITM360T.

. Sfeuenmll  LWUTLI9BE — (PpSTmild UaTenlld  en&EHemeN  SidHSHLOTH

Gamiienmed &Hpeu Gouesi(HLb.

oTSalLmul WBEID HIIS6E SHSTSTILD:

waeifler S#eTHIID  GHmTed LoBE@ID @eIoumSs FWHISS  GLWTUISH6T60
o eitenm Gpmulgh CeTBBler Sienale SigliLienL s CETeHIH DIMLOBIBSI.

TSIl SHSTSMILD:

Quemiaefedr  (LPUDEDLOWITET  SFBHTHTTHH0  OTHAIMTUI  FHBTHTTSHE 601
ugmofidy  wpédwdgeud  QupPamg.  wLiGaILTl  FSTHTIHDDL
GueamiHevlesT SlgLiLIenL ULD(LPEDBSHETTEIET,

. BIUSEISEMmeT  (pdBWTES,  GUILILL L Geuaiseaied  LOTHBBICISH6

(peUIDTSH  Hevalld  HTevauTuled  HIewIamIUITEHeT  epeolond  gBUBLD
C&HTmS emeaTU LD, LIBLIymIIL&6rfl60 o GUILM@LD allwiTenauuenerujid
H([HSHBHGOITLD.

Uplypiiysenet  Qeupbpenyd  CaTemi  HTUWIMWLLILGSHSHIUSHET  LPeVLD

worgalLmul  prersefed  gBubl  sogllyliyselledmbs  HlTHHIH
OB T6ITeMEVITLD.

. OBIGHIOTET ML BMENSH HATHH, HNTeUTET LML HENET  DI6UT6EUHT6V,

Upliypiiyseied smmBEBIL L HmE GLDBIeUSHET cPeVlD  allwliTenal 2 (HeUTH6e0
SBHSLILBH MBS

93 | Page APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




alleum  eumLpd G 28 b Gxpgl WISILTU &STHTY [HTENTHD
CaTewiLm UGB, & Cuewt  GWhmeHeT BB  CuewideilenL Gul
LOT STl FHHTSHMJLD LmBlw allplliLjemTTeney IBLGBSH) S| FH6IT
(PHHWSHBIOUHNSH 2 6W0ITHHIUBTGLD.

BTSN SiSBTSTILD:

o GuBGmMTaHEHD, FflwiTsend usTel TaalHEHHEG BHILISET  LUITUTH
IOBHID  DIGHMT  (WOBWTS  SBBBleugd uBps  alifiliyeoiTenal  gBUBSHD
GouawiBD.  OTeWIAIHEHHG  HSIEWIL  aUPHaN0  DNSAEDT  ULDHIS
Bouemr(BLb.
> BTUSeIs6  oBBID  Lmbyered (2 pluehadsen)  SHemenll LWL

IB@& e’ L BHleweouled (HTeiidemend CdTeni®) SIILBLIUGSHSUILIL
Gouemi(Bd. eJOlevTNeL Sleweu cpeold GHTUT LIT6YLD.

> LwetuBshaul [BITLIE5) 63TEH 61T LoBMILD L_TLDL}, 60T 6M6IT LRI
FTHAMIBEHHG6IT CUTL SanlL M.

> LwuSUBSIH W BrLdaismer  gilul lpdementl  UWTLGHSHE  (LPedBULITS
S15MBB  Ceusmi(BL.

GEHTHT] DIMLFFHHHT0 2011 oib et DIBIWPSUIUBHSLILLL  OTSHaL MUl
GHTHMSH SHLLSHT cPeVD BTLISTHEDHEHE OTENULID UPRISLILIL L .

SLODBTL 196D wjeonl QF. L1 SIMLDLILITEIG, LieiTellsb6rile0 [BITL 185|601 B 6m6IT
afiliugmarer  wedey  alensv  erfluyl lgHemem  UPRISIWIGIL 68T,  DieUBeNB
FenzliusBarear (LaF Fu15He0) GHWsmenud gBUBGSHSHWSI.
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11™ graugeailuled

CaTedh — I
VG — 1

2 wifl 2 60&ld

o Lol GxpmeidlEF &womT 4.6 WeLeVlWeT ewiHHMTHBHI. GUIa]l DeneVH6TT,
FoGeuell®e, uUelwTBEeT CUTEIBMaUSM6NS OETani(h o ulflemisamend
SRS @ GCoremmes alamiGaHna. EFHe0 o sfen o ulflsel Gl
o et o ulfleer o ulitésGamemd (Biosphere) eigmib Hobseomar @
SIMLOLILT6L SHTEOTLILIH B 63TB60T. o ufireGsmenggle0 STl LI 6T
o uiflemiseEpsslenL G U  albhenHWTal  HSHDaSEHD,  LSHTEHEHD
BeBhHEleTenel. @He0 FlevauBenm  [HIDIDTEL  HT6wl  (PIQHMWSE.  LOBBeN6
SlmauseleT CFweOUTL 96T  allen6eeuTd  DINETIHMLUI  HEUTHMBHULD
FTdbSeiper. @Gfwanbd weoT @Giw @efleww BMeEF FTuleu b, S(Hewi
alesHHev  WendeiliygyFAuler Welpd Hetenow|d, ST  Seneoulles
Baiul L BreHael o hewiGLTBeaugid, aimerd (L Guimeliwim) SHTeurd et
sewienldelled LFFHeT UL T Sewad LNgSSIUBISID,  HewTeuTUl
(Squid) eeib sLevaumD  efevriE LI emewt o ulflselL OmbH
SUNSHEF  OFevevemnoulenel 2 OIDaUGID  lHOSUWITET  HIBHLD6BEHDHG
dBSHHHT_(HHoNTHS  GnmeorD. euBpledphdh Lel eeidp  Cameir
o ulymm b6V S|MLDLIL|EHEM6ITULD, ® _ul(meiTer SIMLDLIL|SBEM6ITLLD
o oM S  @h DHFWECaTeNTE o 6engl ead OFHfdngs. DNA
usn HalT FhHoHewin? g o ulflamsaie o ulengs S BHLUGSHSHID
h  cpevdbamprase|b, sriust (C), masljgeer (H), euseiiger (O)
opLyger  (N),  wreougerd  (P)  Gumes o ulgBm  GUT@bL Semenub
CarewiBeengl. ouBCa o ulmeien GOUTHLSEHD, 2 ulgmp CUTHL SHEMHLD
ICBTOLTei) OBBHRSL Llemenhad SreuliLibheud Bog o uliTehCamener
yalemwd SHelF Fpliuen. wF CFuISBgl.

Gumymeyd SeUTH FH UleuTenTeHEmHd 2011-60 GoBOsTeni gyyTuIFSules
Wwaurs, Laluled gmsHaTy 8.7  evedlwet  FBplemiser  euTDbHSI
AUMHUBTEHS HeISBILLILL (BeiTengl. o ulifl o eusld 66Tl Hiewiamulfser,
SHTAUTHIHET, aleVmIGH6T, LONHTHeT CUTEIBAIBMB 2 6TeNL HBUISHTGLD.
Bemeudell HF FBLYOEs CGHefleuTet 6w LewLsemend OlHTewmi(helTerme.

o uiflemisefar OUTHIL LIGRTLIH6IT:

o Cumgmayd SeuIgH &5 SUleuTenTaeEnn 2011-60 GoBOsTemiL  SyFTUIFS ullesr
wpeauTs, Laluled gmsHHTe 8.7  Wevelwer  FBplemmiseT  eumphI
AUMHUSTHS HeTSHBILLILL (BeiTengl. o ulifl o eusld eTeillgl Hiewamiulfser,
SHTOUTHIGBET, IeVHEIGHH6T, LNSHTH6T CUTAIBUBMMB 2 6iTeNL SHBWHTGLD.
Bemeusel HeoF Fplss OHelleuTer Lev UL SHmeTd 6loTer([HeiTere.
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o uilfemisefer QUTHIL LeRILSeT:
o ulfemisefen Uewibel G OBTBHBLILIL (H6iT6TeoT.

BEiay

2 115 s s a1l
Glum gt sy sei

Seur B dHe0 o_[qhgiemita & |fayfs s

uLib 11: £ uSlfleorriuserfl et el gliLetor s e
ouemT&Fd:

o aenTFd Smaishg o ulfleamseiled HOLOUBDHIQU QT DISD FTiHS
(Intrinsic) uvewiLTGL.  BpHsDelsT  CUISHIOFBMST  6TamTENTSHEMBUILD,
CumpewteUD SIFFTEH Bl @@ OFed, L Oged o ulflemiserr
SImAHHIGD  OQFeollflded  cpevld  eUETTEFFWIenL FGIBeIT.  HT6UJEIH6NT 60T
QUeTTEHS  eUIDLIMBMID, GUTLDHTET  (LP(LPGUGID  HenL OUBIFBSEI.  allevmiHerie0
QM GUUUILL &TshaHBE W GO aubymLwl eaenTFF B CLBIFBSI.
Smpuliaid o ulfleamseiesr 2 Lefled &STWD  gBUGBD  FOUIGHH 6L
LIS B Haddmend FhCFIw euenTFd B OUBISBEH. 2 ulgBm
QUL sefer  euanTed  GeuelwnTbasT@ (extrinsic). eBSHHISSTL LTS
LDEM6VG6IT, HMLITENMBEH6IT, LDGIBEGTBIH6T SidlweuBmiesr UpLLFLiied Hnidm)
BHIBETHET OBHTLMHGH LIQhHSHIHUSTEL aUeTTFS gmBUBB MBS

o ufmeiten GFeLBEHGHG6iTeNTHL LSHw UG GLmienmad SiFHd Slenailed
GairhalLBeusTed auenTédd gBUBHBEH. B o ulfleamisaied eueniT&Fd]
® oMb OFweordmal. e OFe0 o ulflsenmer uTHefwmigseT LOBEBID
Sifumaled  OF6d UG  BoLOUBuFTeD  euenTEFS  gBUBCHTH
L plem o ulflard OCsTmawd HENSHABSH. BHIG eueTTEFFuUD
B e1IOILIHGHS(IPLD LIFeroLIyLD o _GITeNL_&alUl QFweOLIT(HH6NTH
Q6N 55613 60T.

Q60 SiMIOLILY:

o Ggevamefla gl uled o ulfemiser OHTarenul & / CHTe0I B(H
o uffisenr  (Prokaryote), Ouuujsm e uiflser (Eukaryote) eter
Brenih  euemddeTal  LIfldsliul (heTener. GgHTeoaI & o ulfleeT e
Oge0d Sl Wme).  ReuBmieT  Feualenmed  @GEULULL o L &,
onlol GLmamemnigflwmiseit,  elewIGLTLIeNTE  auemew, GHMeLend 2 MILIL|H6IT
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Gumeli  FeualeImed GHUOLILLL L6V HIeWaIMBILILSEHLD  HT6rlILI(HeUSH 606m6V.
(1BSHHHHT_(B: UTHleflwmISeT, BHeollLugEDd UTHH6T. QUL &0 2 ulfser
Qb OFe6v (&I8uT) DIeLEVG) LI6O QFe6v (2a1@LT@sbTemiWLILD)
SIMWLILOL U6,  @eUBDIeT  BelE — UDJWDISSLILULL 2 L &(HeLD,
Fouallealmed GOl L OF60 HIewHIEmIBILILGHEHLD SHTewTl LB 60T360T.

B SIOILI(HEHLD:

Bg uredeom e ICOUHBHID. LITOIIIOLIHEHHLD 66 @Tewi(h aUIenBLILIBLD.

o utedeom  @OIOUHESSHHET  (PevldD  Flov  BIGLEVGHI  LIGL  LIGUOTLISH6NT60
CuBCBTeN] RHSHFbHHH H6I (6= TN X AWMICEAL (il S,ETEV
LITeSleT 1GILI(TH&3BLD, LOMIFnl 19 6DEIT6)] (Recombination) AUTUN6VTH
Goupunhaemend FhaHHHeled GETewi(h aUHBBSH. 2 ulflemmiseisd LTelleLT
B IOUmHGBSITEIH  OFBTallgumiseT  (SLeoUTeveverD)  GTl (HalbhHev
(ewaml Gym, mer0l), @ UemeymiHed (UTblefwmiseT, SUOUT) SHIGwILTH60
(evoemuBrmemasyT), LGym GLmeliom  (IDTerd&elT),  WEmHHeuTdsd — (Len@eortluim)
S FHweaBsles  ceold B GLBISBEHI.  Couemevdssnys BHetdhbdeT  OBMID
CamBoup  smasefes  (Mules)  weul BHHeTenoUlesT  SHTTERILOTS
B IOL(HBHD [HeML OILIDIEUH606M60.

SITETLGUILD FHI6VBIGHGTHLD:

o o UIfMaMIB6T HMASHHID DluBBleT FBMBILIUBSHMS HIIG 2 6WITEHInIgUIGT.
OmLiwed, GCauglulwied, o uliflued &TIH  HTEWILVBEHESHSH HSHHSD
SHIVEIH6THMEN  GeuaTILBGSHHIHEBT.  AlVRIGHH6T  DauBNlel o _6wiTey
® mILSH6T (LeOlD SMBBILILBSHNSH Heild 2 _ewilhgl OBmeisdleimet. EgHemen
o emiteyBlenev (Consciousness) e1aT@BITLD.

sreugmiser Giw eeafemw ChTéd auemeneugild, GFHTLLTBHEnImIZ  HTeuy
BmeudeT BT LYYL& cplpHOBTaTaUBHID,  SHTeugmideiled  STewilLBLD
SHITEIL OHEHHCHBB  HIVRIHE0HEHDHE THSHHIHHT._BHNTGHLD.  Belalensd
FlevmIEeH6eT 2 mishglente] (Irritability) erenr oiempdsliLIGS amper.

guwpleneliCuanised (Homeostasis):

* FBBIFGLNSCHEBL 2 WIflamseT SHhIHmeNT QUERIGLBHHE CoTeTeugiL 6
Fyment 9 |6 [Hl6eM6EVEMULIULLD LT SHISTHSHIH O T6IT ImeuT. Bal
FOHMLICLEIHD  GTHIM  DIMWHBILBIBH.  BbHlenev o ulflermigel
GLDHIemeVHCHMBL  DIBHENevEN! HlenevlILIBGHHDH CBTewI(B T 2 FH6 BB

aeniifleng rBmd (Metabolism):

e o uf(meitemn GFeLHaMNED HOL LIPSO DemeishdH  Couglalleneaisemernud
GsTHm @LBHOWTHHIOTS  auenTdens WLIBBL  IHISHCBTL. @& GSyeni(h
aumasenmall  Lfldsiu (Geteng.  oemeu  euenimommpd  (Anabolism),
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dewzpey wrppd (Catabolism) . Qemeu SyenigB@ld et Guiwimer

STUDY CENTRE

[APP@ LO

CHENNAI

CoupLTB o6 OBTBHHBLILIL (H6IT6T6OT.

Bmausmend Haly SusbsLD,

STEOTLILI(H ) 65TN360T.

o ulflemisefesr ool  (penpulledt  LIRHeNe0H6T,  DiemIdhdHeNed(hHbal
(PP HBH.  PAUIOCT(H  LIQHIeDEOU LD
SOGHH MBS  CuTgd ey  UTPSHSHESGHWUBBSTHOBeT.  LOTBITEHL
LI60[H] M6V 61T Q(HRISIENEITULD Gurgl Slen6 QUMD

OapTLmE o uliTéGsmendalev

&S B UL|6TT6TT 6T S| 6313 60T.

QUTTTLOTMBMLD LOBEID FHenS e LoTHm

® ooyl LD, &aumFHHe0, HPe| HHHLD
Gumedrs LI6V QuITgleUT60T LIGOOTL & (@THLD o _ulflenmiserilent Gui

alenensEnsslen, Cuiwmer GeupILTGa6iT

66T  LOMMBMLD

Fensey LOTHBBLD

61160 GOTH 61T

YGym_ GLmilenms S emolI | FlewHeyl BLD alleneoraselt

©_MILTHSLILGHBSI

FpiFml CLPELSHFnBIFH6IT | GLIflcLPeLEHTnpl Fml Fml
Bemewibdl QUi cpeudamml | LPEVSHInGHNTE 2 DL SBLILIBHMBS.

9 (HheUT&hSLILL (h
CxlsaLILBHBS

GougHlul ouBmeL | GFuldali L Gaughlw  oBmev

QeuaflaiL i ®
LWSTLI(HSHSUILBHBSI.

© MLISHSHWITH60

d(HHBHIHSTL(h : SIOGeTT | 61(BSHHIHHTL (B: & ©eHHBHTerD
ouflevmiseil  CHIHH LIS | cpeudanmp Bmaeyd, CO» Susayb

FlnGHeUBIH6V.

o uiflemiseie Senwl wWwenpuller LIgHleneoseT LOBHILD @UOmISENLOLIL:
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o Caymalear o LeoddHmen (damaldLlLUGHmu) GCsafdg,  DiHemnet
mlewiCeritdhalulled o mmI Crrédsab. Seuaumm Crpra@ Curgl FHTeuydae
Cwevdemer  0&sh Opefleurss  smewieomd. SIIGUTH g0 anI6NT
& CLTienTaHH I BQUISHHMSH STEI(PIRHBHT? SO 6160160, DiGUUTH]
CFe0elamiell  HL OUmID mF CLmlemmsd Buidbsd gl GLmlients HoiTey
Sievevgl mgsGemdlerd (Cyclosis) eteiip SienpsELILIGABSI.

eeurervseir (Viruses):

o BmauseT LHTHeI60 Lsbsbamwwrer CrTuisamen gBUBSHSHHEIQUISID,
“o uiflufwedesr y&T* (Biological puzzle) eeim SIMWSBDHmMIQUIS
GDGUTEYVSHEITT(GLD.

Bedgear GmPuledmbgs GUBLULL  “eweugerd” el  OFTeOMISE “HEFFH"
gty  OummeT.  eeugervdeiT  LOHIewIewIW,  OFeLeISHGH6TGM  euUTIHLD
BlemeLIDTBT el (hewienldel QLGWD. Bewed LJH 2 _edBUITed  @LLLL L
o lam oevdmsll (Nucleic acid) OuBpieiener.  SuiBenaswiTer
smiieds DNA  9gpoevgr RNA o Usm SlflvdHoms Bemelsel
QumBmBIeITET6MT.

emeugerosementl  uBBlur  Liginies  ifley “eweugerd @uwied”  (Virology) ereimi

SIMPSBLILIBHBIBSI.

9I0fés  alehepialwmer @aif 1935 &b
SLemnged CrTumm Lensulemend  Frmnsled(mibg
EMEUTEVBHEMGINTL  LIQSLILIBSHHeITT.  @euT 1946
b opemi®  Ceugluiwied LflelBsmer GpLed
uflemg  DrJ.H. mrmslgmigrer  Gaibgl
uBMT.

eneuTerd Fuiedlell MLOELBHBEBSIT:

1796 —  GuilwibenodE  eleu.  Geient  Hblgd  (Vaccination)
SIBHLIG SHSHTT.

SIL_T6LL] @owiiT Lo & Uilem6v BzL060 Grmul R RG]
OBHTBBISHSHETENLOML, Ba 060 LUTHSHS B emeLF FTHENMBL
LWSTUGSHF 6Bl

IO euTeaiiendl emeugervd6eT LTdhleflwimisamen el Fnsluig ereor
BlebLSH S,
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- MW, Guuigdimis Lemasuleameouled o eiten  GHTHBEBISH  SHTTemnienul
“CaTBpISDHemL  aumuihg 2 ulmeten  Hryeud”  (Contagium
vivum fluidum) e165i1 SIMPSHSTIT.

FW. LCeamml - ursleflwmiseied eeuged  GOaTBmighensv
&H6WTL_MIHSHITT.

19“ Camfleved “uméblerflut..Lmey” 6TEmILD OFTevEm6VLI
LIWIGHTLI(B &3 60TITT.

db  omerLderT opmid  @gmur. GxBeomr — HIV-eww  (0edfls
Grmul HTILFFHS GMBEHGSGID MEUTErD) HeuT(BLIGHHSH60TT.

SIeNMAYLD GIIgEI(LPLD:

® MATEVH6T LS [HIWTeNNU FHIH6ITHET(GLD.
AQAID, FTMIDE| SIQLILMLUTED MAUTEVH6T CUTHITHES BLDSHHEWIL  CLPEITH]
(PSS UNHBHNTHS  BHTeHILILIHB GBI

SOFHT algauld - THHHHHT(H : DigGerm emeugerd, OOMTLILIL M6eUT6erD
S(HET aUgaUlD - eIBSHHSHTL_B: @6 |EeHUIEFT mauyerd, TMV.

FHHeOTR  DLEVGH  BUIOLIBB  augalld  GIBSHHIGSTL(B:  UThlerflul. .umeg,
aUThenIelT  ameUFerd

GDEUTETVD6IIGH  LIGWTLIH6IT:
® _uflmeiten LIGRTL|SH6IT:

® s Sbevd, LTHD OCEmemnrgmhdHeHeL.

SHlleTOTBHBLD DIEHL WD  SHBei

o ufmeiten GFe0IGH@6T WL B CUHGBSWENLULD Hmedt
o uiflemiseaiied GpTenw o 6w THGWD Hmer.

9 BIHSHICNIT6] 2 _6IT6Iene.

GBI gyulTdamy GCsmemL e

o ulpBm uewILS6iT:

LIQBMRIGENTEHS  (LPIQULD

auenTFlengd LOTMBLD STETLILIHEISH 6066V

@yuIfNsHE OB OFweOLBD HBIBBEn6.

SHANFMFUWLITRT GFWOLTHSH6T 61HIQD SHTEILILI[HEISH 606M6V.
aBmemey OeuaiLBGHSHID CBTHHeNeT BTG STl ILIBH6IH 606m6V.
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GMEUTErOE6IIGN  eUMBLILIT(H:

®  MUTOVBHEHEBTR LIvBauml auendLIUT(hHH6T GeuelleubsBurgdend 1971 silb
S6WTIQ 60 GLall LImeLIQGLOrT Geuerfluf L aUemSLILIT(H BmIGs
CaTBHHII_BeTengl. Belamasliur®h RNA  QUHSS0MmLUID  FHeTenio
wrugml  OFTmaswsHar  (Genome) BuBmssseenw (@flewp)  (sS)
olevevgl milemp (ds)), wruemisset RNA  oevevsr DNA, soeusp
rippsHHBsTen GnTeHemw (Reverse Transcriptase - RT) uweiu®Gssiseo,

gflemp RNA  Geueflliumi e ujid  Sevevd  GQeualllim_ e uimg — &lul
LIGOOTL | & 60)61T DQLILIGHL_UWITESH M6eUSH | 9 (HUTSHSLILIL L ). [Q)15%:))
GUEMBLILITL 1960 MEUTEIVB6IT 6J(L) GUGLILISBENTS 6m6eUBLILIBSHSBLILL (HETT6IT6T.

emeugervsefell LJLEMIOFSTeNsEWD (Viral genome):

o Qreaih euMBWTET 2 I &, Sflevmseaiey ameugervadel DNA 960605
RNA @etenp wl GO  OFBTWIQHEGID.  MAUTOEH6IMED — HTRIHInIQUI
2 'sm femser Hewil @enp CumerGmm, eulLwraBeaur  BmHEHELb.
QuTgiuTd 2 La@m Sbevd @6 SlevsTHd STMILLUGSBEH.  DLETT60
smwsspme  (Wound tumour)  emeugervsefled, — Seii@pulenam
MAUTEVHOMGID 2 I'&H Sblevd FABFAB  SHWIBHNTHS BT ILIHLD.
DNA M6MD O\BmemT(HeiTe GMEUTGTOSH 61T “lo L BN MAUTEOBHGIT
(Deoxyviruses) e, RNA — eoweuds  QamewiBersm  eneuyerOsei
“fMGumemeugerdaen (Riboviruses) eteiim SienLpéSLILGS G,  GILIHLOLITEVT 6T
alevmig, umsleflu  emeugerdder DNA eeugevsenm@. (HIV  alevmis,
amaugerord AUl RNA  eeaids OBTewIBeTend) SHTaUT  meUJeroHei
Gurgieuras RNA eneus OasmemiBeener. (Hmed. .LlemeuT GHDed emeuFerdH6iT
DNA emeull QuBbmleienede I & SibleumiseT @flenlp le060EH  FiflenLpUITeD
eemel. 2 a1 Sflevmidellen  oliLenLufled  eneUTerLH6T BTG,
alenasseaTall  Lflesiiul Betener. oened SSDNA  eneugervsme  (LMTGeur
MAUTErVOH6IT), dsDNA MEUTErOBH6IT (umsslefuL” . LUTeRH6IT), ssRNA
maugeroset (TMV) wommid dsSRNA  eveugerdssit (SmTLSSI0em60 eneugerD.

eneugeroderiei LieGouml eu@GLILae6lT

UG LIL| I(BbSHSHIHHTL (B
oy 1 dsDNA GQsremiL eneuyerdgeit SIGeTT  eMeUTEIOB6IT
UG 2 GeueMiLILemLujId ssDNA LTT@eum  eneuTerda6iT
MGUTEIOHGIT
@iy 3 dsRNA Q&meni  eneuyerddseit MGWIT emeugerosen
Gl 4 GeueNrILIML_emLU|LD ssRNA GLmaT emeurerogme
GMGUT IO GIT
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UG 5 GeuelILITL DL WITS ssRNA  GamewrL | TTUGLT e»eugerosmer

60U YOS 6IT

UG 6 QeuefitiLmenLujd  sSRNA-RT: Qamewi | QLT eweugerogseir

MAUTEVHET aUTpHmBF  dilpBFullesd DNA
QL& OLIHGHHID DIGWL LIGNG.

Gy 7 dsDNA-RT: QBT6wTL MUTeTOB 6T, | CIQBLITL 6orT

AUTIDEHMBF gipBdluiled RNA-ajL_6t emaUTeOEE
QUHGHHLD SIGML LIGHA.

Henauwiemeo Bpwed emeugerd (TMV):

yemauiemev GHoed emeugerd, 1892 b Spewiiged 19Ol egeuTeTerva
aeleuyme0  GHmuBm  Ymaulmevd STeursHHed(hh:gl  SeuilMSIuILl L g).
B OsplGuer (Aphids), Qeul@ésefll (Locust), Gumeis &LgHHser
anfwns  Crruymm  STeugmiseflledlhhahl  LIB  STaUTRISEHHGL  LFa|SBS.
(PSHIT  (PHeUTHS  SeWIamSGL  LeolUL Sawigul  Gpmuller  (pshalul
SfeBwTs BILOemL L LFmFULIGFTENBMUIS SaBeVITLD. GLoguitd
GBI 5H5HH 1DEhF6NT OBMID  LGMIHB BHwed LeiTelldeT Benevsmerie0
sre il eipear. 56 Bzwsd Grpruis SNGBIWTGLD. © (HdHGHMeVbHS,
SPCETEE  1YhEH BN  BMmevdeT CHTHIBISTED  HTOUTSHHGT  GUGTTES
G OBEH60 UTHSSULBH MBS

SIEMLOLILJ:

Weienaml HlewiGenmmadlenwill LweaiLbhsHd GCoBosTemi Suie] Lamaulemned
Cxpwsd  emeugervmer  (TMV)  Gamed  eugeuemiol]  QUBEIeTETENS
o BIHOFUIHMSH. FHHeTeMamL Ul Bhd emeaugeniet ojema] 280 x 150 um
oTe0Id BT MIWLILILIL (h6Ten &) BFH6i (pevdbanml eTeml. 38 X 100 L mevL 66l
oG elflwrer  aelIUBD  meuged  HIFET  @Uewi (PSS
UGFHIGUTHL Sermerr  CaLUF  6letiB3  UJdH 2 _emBedWuld,  emLUIS5Ee0
® ' SuSmHUD OETamiBeTendl. LJH o B gBHdHTp 2130
ML @55 CaslCFTOWTHeT 6IaIp DIMWPSBLILBGLD LJHS Hlenewt
DIVGDBENTEL  eiFHl. Dewed  emauForiall  MIDUIGHSHED — BHTewI ILILIBETS
aflmp RNA eweud @GHlba SiowbdHmbIamear. @m wip TMV giser
o (maumeugBamer wriwe Haaled (Wpigaughid RNA aled o eteng.. TMV
amaugeriesr RNA 6.500 BluyselCuimenl | senend OsbmemiBeieng.

ursleflul .urgy (Bacteriophage):

UTslefumsmend HTHH DINHGD  mEUTrOHET LTl . LUTRS6T 616y
SIMWHSLILGH BT, DHer  GCohIguimer GuUT(heT uTHleflul o a6l S
(PG . UTYeT = o aulamialdl) Lewl, SPDHT, LIPHIGH6T, STUISN SHET,
uted Gumepeumlled . .LTH6T iFHldeNaled SHTeuTLILI(Ha6imeoT.
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T4 urdleflul. . uredler SiemLLILY:

o T4 unmser smeUlLIJLenL eaugeud OCsTamiLemer. Hemel Hemev (head)
swoHIL oL (Collar) eumed (tail), omsHs 6 (basal plate), sumed
mrTsen (tail fibres) eudweumenms GamewiBeiener. DBIHGHTET  GUQEILD
OameniL.  HmevlLGFH 2000 @55 LTSS  DIeVGH6NT60 LS.
BeWIL  &J6T  alauHmBHd OlamemiL  aumelal  emWlLGS 2 6Tl BBal.
B FHOOULT HUSSHIILIL DL cpeold  EeneTHBLILIL (H6TeNGl.  6UTeVl6ot
oL@l  SIYSHE BB,  SeSS G G aITed
BITSemMUD, Bl (pLensemend  (Spikes) GuBmisTeng. SHHm®IL,
BTTHeT OUmEGSF Gippduler Gumgl @uuuilfl urdeflu GFevedear GF6
SHAUBLGT . .LUTDH6T QL IgSH6HMelTen 2 Hadaimer. HameliliGaduisd 50 pm
senmaenlul  Ffenp DNA cpeodbdnp OBISHIOTS DDl SEHLILIL (H6ITeTI.
Sutdet BendHewd el bt DNA  cpevdbampiest Hemd 1000  1oL_miE,
SIFH BTG LD.

QUmBHWPMB DLV . .LITRSNT UTDHMBF SHPH:

o Qrewi(h GeuaiBGouml UMBWITRT GUTIDHNHF FHIPBHFIH6NT LPEOLD . .LITERHEIT
QupssLmLSaBar. (o) dmzey (Lytic) owpveosm  aefflwpsien
(Virulent) aswpmdl (o1) 2 mpsapeew (Lysogenic) sisbevg aiflwiomms

(Avirulent) spmé.
fengey apmdl:

e Aglv UHFTHSH CHTAIBID emeuTerddeT 6lF60edGH6 TG  OILIHESLOMLHSA
@yl urdleflu OFad Geugdhad alflwreriseT  GeuefGuIBBLILIGES a6
aiflwpeten . .LUTY&T OLIHESD SHDHHEWIL  LIQHlenevH6 60 HenL CUBIBBSI.

Pl lgd Qameiensed (Adsorption):

o walev .cummh (T4) asseisel  (emeugervsen) @LuIflF  Gaededer
(F.Cxmemev) GUBLET  @(h  OTLTmenr  gBUBGSHHS  OFBTeTSement.
SR i leisTe;{T ®ent_Gu ..mes)ear BTTE6IT 1) LT emeuoT 16mL
gBUBGSHPGBer. @ urhleflul  QFeougiiied GBI L  gBOLELm6D
(PGULOTS  HHDBIMGHI. auTeLBTTHear IUGUTUTEIFTS BT SH6iT . LT SH6i6in
gpiseamasd  CFwetuBdSiBer. Ul 1 . .UT®E6T  gBUBHSHID
@5CHBL PBLDayd6T DMaSFHID 2 e salwg upiigrssd (Landing)
oTILILI(BLD.  QUTEUBTTHEHHGWD — uUTdhlefll  OFusERSHGL  SenL Guiwimer
OaTLy 2 mIg Gl oL e 6uTed [BITH6T eUmeThH  CUTHHS
DHS' B BB  (WLselemed  urdleflu  OFcselar  BFH BTG

QUTRSSILGSBS. BbBabaTaid GHHHe0 (Pinning) semiLGapgi.
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eaBmeydHev (Penetration):

e QuImE (PMB BB OETHmwl uweLBHs  @bUuifl  CFevseuT
BT HBLILIL (B 2611 (B (161 FH6V HeOL_GLIBIESIBG. B bblsLDa 6 Gugl
LTememraapliLi L LGS Uled 6m6UT 61Jl6aT OBT&wiment m6VGCFTen g 601
LWSTUGSSL  utdleflwsbdHear  GFevgalT  FmBHHSILUGHBEH.  GHHSHIH6EV
Paasl LIBG et s FihhGaste (ATP gyBpeneol LWSLIGSHS)
C.umreg B9 HHILD GL_MLWIMTHELD STeTLIL[BHS B B5Hme(bdH S
IHBL 19T mWILGS alfleuen. Smal. Bz et aunfuns ..uredear DNA
(PeLBEB  HMLLGHUWI(BHH — uTdleflw  GFeasH@GeT 2 66t Bm
MLOWIGGLOTU aUPWITS QUG e LOTBMLD BB QFevalleisF
CFVIHBHLILIBHB MBS BTy ursleflwmalenien DNA BHIBH6IT
SOTNFMFLTSF OCFSSUILIGoIS 2mBOSTBBL  (eFwGensbe _auamp6)
a6 SIMWSBILGHBEH.  eaBHasGl  LUIBG @yuiT  0Fe0asHE,
QeuelGw sTewILEGL . .uTedler OeuBp Lrs 2 B “Geupitd gm@“ (Ghost)
T DIMPHBLILBHS BSI.

e Busd QFuwiuBsed (Synthesis):

o Aipemeoulled umseflu  GCrmGunCamblenen FamHeouedL WF  CFUIeuSHIL 65T
yrs o pussupd DNA @yl Heib Bl GupIdBag. . .umedes
o s  olfeod, @yulfl o ulflmemarsssms  (Biosynthetic
machinery) gsengl &L GUUTL 1960 GaTem(B eumpangl. @uwuifuisr DNA
Qawedpiny  QFuwwtu’ G, Ve  SHewihHenTd o2 L SSUILL HHBS.
@bpeneouisd ..umey DNA  ungefwmeler Uy o BusbHdow  HBHI
oSS, urdefu 0F60606r  aeNTHmBOTBBF OCIFUIOS6T cLPEVD . .LUTE
glsesaieal LJg o BuSHmUS STIBSBSI.

9BxpawwWHH ..Uty DNA Ssepd GL(HoHHL0MmML & eimer.

EaT@LUD WpHirFfud (Assembly and Maturation):

o . .utey DNA-sx@pbd s o ewmsend @bLulT GFevelaler HeildselGul
o (HeuTdsLLBPHeper. Lleem el  OHTGHSSIULH  (LP(LDEDLOUITET
MAUTNVGHONTS  LOMHBBLILGH ST, . .LUTMSalaT UGHHH6eT ey  Caibhgl
(DL  eMeUTery  HHETHENMTH  LOTHID  HiawFdulener  (pHTFFwenL G0
(Maturation) erend@mmd OaTBBIHEO Blawhs 20 BOILmSERSSGSL LB
&omT 300 ysw ..ummsel 0eHTESHsLILIbHS SIment.
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QeueiGwimd (Release):

CaTLbg Gaul . .uTeselar eeuianibamnd DHSMILSTEL @bUUIMNF Gl&ed
gauT OCeugsagl, . .LUTese6T GeuelGuiBmLILIhE e

o B&s Benev gipmd (Lysogenic cycle):

Baeumas  FipBHAuled ..umey DNA  dser g@uuuifl DNA — o e
RUHRISMeILIML  gBUBSHD  OdTeTeudHen  cpeold  @LbluliT  ClFevLeVlen
® s Sflevd OumbsLLWD 6% FowsHHeo ..utey DNA-eb
QUHBHBLOML F B BmGHSH & 631601 & 6D &F ULIT 60T LI HIH6ITH6IT
® (HAUTSHBLILI[H6IH 606m6V.

Jumdest mewil  amiCuy @ewp  @byuliT  GFe0edlaniel  HIHIHHAL BT DI
QUL L_aIIQAILDTH Lo LOBIGnL” 196D630T6] 1) QLDLJUTIT ©l&F606V 60T
&CImGTBanCGurlh Sewewihdl OFTeaTHBH. Seleutm e@Lulfl  GFedevles
GCrmBonBam(pLer  @rrBdmenidsll L. C.utey  DNA  eeu  .ume)
(eir@ermg  (Prophage) eteimi SiempsSECBITD. . ".LTEY  LOJLIGNISEHET  CLPEOLD
9 (HeUM&SLILIL L ®\7601(H ICEL:AN LT SBIGH6IT Cumeg (pes1BeurTig
JugmISHeTe  QFweUTL LS  HOHBIAIBHamer.  BFHemmed  LFHlul
SuTse  @UulT  OFevellanell 2 (HauTHed HLLUGHBSEH. SHLILIeID
ursleflw  GFe0  UGLIUDL WSHawIQW  alOaur(h  CrrsHdlend  umdlerful
GCImGLTGFm(WL 1  Llenewibdleien ..UTY (paiCGeimy iSHHIL a1 CaFihgl
CumsswmLdBg. UV sdliaiFaser woppid CaudhllOurml &6 HTeEHHe0
Bmas&8urg .utey DNA teneysa o Lul (s Foza] apndulGuBu
QUHSHBLOMLFBG.

alflwrer (Virion) eleiugl QFHTBBRISSEEW0 aumiibhs, @LUUIT CFe0sIbE,
GeuafGuw GLI(HBSLEML U (PIQUITSH, Q@H (LP(LPENLOUITET DEUTED HIHEMTGLD.

elgmuiBseit (Viroids):

algmuibsewen T.0 GLuwiert, 1971 oub e SewiBLgSHHTT. Senel
Urs o ewpwims, e Leangealorer @flenp RNA ssenmm@h. Bz er &6
GOBHS  (PVBHIBI  GTmLMWES  Camewi &l  @ewear  RNA  Figerd
a&HGemH T 19610, o (HewendbHIphded HHTalger  SHpmGEHTLI  CuTes
STUTCHTUISEMET O 60T T8 G GIIMB60T.

maUTan @HDH SLILB6T Devevdl almaTuiBser (Virusoids):

alparuibsenen  J.W. grmewisberd Bm@Id SeuIsH FH  QLUIGITETTSHEIHLD
1981 b spemip sewipb ent. Qeveu P eul Leuiges RNA SaenenL
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CQuBm  algTuiBsemen  RSHH(HHSTAID  eweugerdlest  Guiflw
(PEVSInBIHET TLIOUTIPHID OHTLTIeneIs OB T6uT([H6ITerTe.

Wflwneieeit (Prions):

o Uflwreisenen e0Lmeitond B. yepFeurm 1982 oub 6w HewiBLIQSHSHTT.
Bmeal OFHTBMID HETEOIOWDL U  LTHSHHIHETHNMTGLID. L0aNGHeT LOBBILD L6V
allevmiE Heifleot LD (BT LDLJLDGWITL_60SHeNHL] UT&Heb@&HLD LG
CrTUIBEHHGHS STTOIOTS 2 66l 6IHHHHSHTL(H:  SHepullerd. .OlLsOL
Cmasall Gprwt (CJD), wrsefer sHs Geprut (Mad cow disease) eraiimi
QuTgiuTd  SEWSHSLILBGLD  Cureneust  eroUTELFILTTD  6TeTOg. .LIGeTLIS
(BSE), aibsefer eodlymi (Scrapie) Gmmul sydlulensusenm@Lb.

gmui@wer  ompd  Guomflerd oHCWTT 1963 Sib  DLEWHIQEL  HEVLILIGILD
UTHBemens SHTHSHIIQUI  MEUTEVHEN6N  (IPHET  (LPHEVTHS  HeWILBIHI
DIMUBMETF  FUWGEIT. .UTMHT 61l DIMPSHSHIT.  (61HSHHISHTL(H
LPPI — e&9m. .uwm, MensGLmefiion o@pid . .unmdiguid) &8s Gumeim
1962-60 Gammedmierd  6leTLIGUT — GUENTLILES — STeNT6eiIH6Med Hieolwiy  @mUiL
Gpmus (die back disease) 2o ewiLTHSHImIGUI  MEUTNVHEMET  (LPH6VI6D
&H6WTL_MIHSHITT. LL6heNF HeM6ITS BHTHBHHInIQ U 606UTErO&H6IT
“emLDBHEHTEmEUTETOHEN VOV mLDSGSHIT. . LUTDRH6IT Q]
SIMLPSBLILIBHB 63 60T.

Sl eUTHeMe  BFHDH6eMed  HTEWIHIQUI  [HEIL
QU BeiT SIMEHHILD HleVlL LDGVIT ailfluyb
MGUTEVHETTEL 2 awiLTHBH.  Qewer UM alfiGL
G(LLSHMBHTF  FTTHIHEn6M.

CusGCemalfiCL  GHUWHMSF IFTIHS  MEUTErOSH6IT
aueuoT B HlumssL W (OE S VaVE ) TN
LWISTLIB &S UILI[H S 65TN360T. gl GLmilenTa
uTedCamL Cymenilerd FymreniBGeor ORI OVELR
oTewIL GoTumdey  emeaugerddeT  GumaiBenel  FHpendess
UFdd 0smeeddamsll LWaTUGSSLILGIBSI.

Smeuy GBmruise allevnig Grmuisei Lol B eI S gMmuBLD
Grmuiser

L|6n & U1 6m6V Bampo60 | 1. | HTELHENL 61160 1. | gl

Gpmul Gamiomtl Gpmul
&1e0." Nemau™  Gxloed | 2. | Geupsl HTUISSHIg 2. | Qamiul enLL1ger 1o
Gpmul
&smby Cxped Gmmul | 3. | GIlemysserest 3. | yuBmIGHTUl
CLPEm6ITS 601 (HeUL
SIoid Gl

O (THeM6TTEba LpmIAS 6ot 4. | gmire (D1 Faly
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Beneu&FH(HeiT Cpmul GoUTsdh (GHMBUT(H)
aumenLpul6sr .| eTuler0 (Qupriu’ L
o §8150a1Ham CHTUl Gl aHMINFFHI)
GeoB Gpmul)
utiumefufest .| Qeull BTUISSIQ
Beneu&FH(HeiT Crmul
OleuewtenL_uilest  BILDL .| QureTenIsE @imId)
GeuelliTded Gmmul
GIBeLEVI6IT SImGyT . | BembLieTeneTEUTHLD
Grmu
Geueiterfluflesr  GgHLoed .| Fldb@en@enum
Grmul
HbaTemuler  CzHLoed .| Quiflwibemio
Gpmul

FledteurLbemLo
SHL_L_LD6OLD

® © MILTHBHHIIGUI MAUTVHMET (PFHeVeL HeWIL MBIHSHTT. L 6henFHemed
HTbBHSHInIgI GMEUT6YOH6IT ‘LD BHTMAUTErOBHGIT SI6060FI
mLDEHBHT. .LUTEH6IT 6160113 DINLDSHBLILIBEIB6OT.

em6UJErVSB6NTeL LB CrTulseir:

® MUTOIVSHGT  FHTaUImIS6TeId, alevmiGHalaDd, WealHTHeled GrTuisemern
gBUBSHBIB M. emeugerd ChTulseMeT UL Iguled OBTHSHSLILIL BT,

o uifl o suder euensLILITH:

o (WhmpHW UTLLLGHuled Lal eeib Gsmeir o ulmeiten wBmID o ulymms
QUTHLBEMTEL SUeIH 61T  DIBIHHIGTGENTID. [BHLOFH DIGIBIL  CUTLDSHENSH U0
pewwF  FBPI uew  QuUIHLBemend  HTewiHGMID.  BREISET QU
wemelIITCHFHHBGHEF  FBmleon  CeadlBLLSTES — sBumer  GFuig
LIT(HBIGB6T.  [HRIG6T LDN6VHMST  DIDG, LeVTHeNeT FIHGD L6V  alenD
PIBEIE6eT, UBmeuseller @efenowimer  @Gyeo  CuraiBeuBeny T SHHIS
CETemNY(HEBHNTHET.  HTeWIdbnlgul  OLICHDUTEOTET ST FHeneT BRI
el eIhHHIS OEmewih OFeodNTHel. @bhs DiDILMGHHV(HHS
BRIG6T  SHewll  QUIBLSemend @M  (pQUDT? BRIGET — SHeuoTL
a1 dsemenl  UlWIL(BL  udHey OCFWeiTeenT?  BHHIG6T  eeleuTy
QUTHLBMET  QRUOBIGLBHHINTH6T?  1D6VTHMENMULD,  LDeneVBMeNUID  6CF
OaT@LI emeuliiTeent? o wihgd WL, BOBS Fm Cgy CuraiBeme
281  GuwHHL maudss  Buieiom  Oleveudl OeuaiGump  Liflalled
meauliLiTeenm?  prEeT  Seamens  OeueiGaum  Uflaled  emeuslmLiLlen
DIHMBTeT  HMJewID  olaiienr?  eleiGou  euedaLILTH  Flov  LiewILBHeilein
SlUILIenL_UileD yfbal OsBT6eTeUHMBS LD, QULIBauSBESLD
LWUSTUGSSILGHEBE. b  SSHwuTtwsGHed o ulfler o codle
UEmSLILITL 1966 DIBIHHICBTETGUTLD.
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e Boelaeudled o 6o 2 uliflemsmer aumaslILGSSHIMNSBHTHL  Le0GaDI
auemBWITeT (PuwBFaEnd GoBosmeTeniul L6l “STeugaluleder $Hheng ulmer
&Gwim.”.LigmerdL_erd SHTAUTBIGHEN6NL Lm SILOLILLI LI6oTL 61601

Sl UT60 OJmIG6T, LS TFECFIH6T, FpIOCFIHeT 66l aUMBLILIGSHI G
Guaub  SIflerOLTL 1960  alevmIShRISmT BJHSH BHBHHT SigLiLienL ulev,
doutiy ps Brss o ulfiser (Enaima), feliypposs Srss o ulfsen
(Anaima) eteor &® OQuBLLIMeysenTal LIRSS,

&0 eVeiiGeariwied o ullfler o udHmed SleuBmlest  LBLILIeTLSHei 6o
SLILIMLUT60 SHTeUTHISET, aleVmIGH6T 6l &H GHEBNTH  LIflSHT.
aalgid Beaufler eumalLTh WGhs LUaamLe SMLbSH. DSBH
smenid  AauT o ulflomselled OFTeoev &m o ulflser, GUIULL &
o uilfleer olw @yewih LUfleysemenud eqeaimriad GFihad @61 @upealet
S eaumaslLBSHSHemT. @6k Gumed &mTylL (peopenwd &FTibhd LL6ehenF
BORIBHMETH SBIFMTL 26l L (penBenld OBTeniL  HTeu]  E)60lmhIg ErhL 6oT
RABTEF BaFTHgl amBLILIGSHSH T, HTeolICUTHH0 Hajor OHTHOHIL L
& (e BHe1 6ot QUGTITEF & b BHIT[J GUITLOT B QUG BLILITL_L_TEITTE6IT (ARILIERT]
Lfleysenmer OFevedled, 2 eiemenioliLiuley, S(Haluled, (pevdbdnm 2 ulifluiev,
gemiuflemmo  (Phylogeny) Gumeiiz  Guoguid L6 LIeWIL|GB6M6NL
LWSTLUGSIHI  Lalulled o eiten o ullfleimisemet  auenSLILBS S UL6ITETTT.
aediGou, eueMaLILITH HTeLHHBEBBLIL LgHlut LifleorTon GuB®mI auBHABSHI.

euemsLILITLIgeT CgHremeu:
SIpHHwIL. CHToHSMIBM6N Henme| CFUIL UMSLIUTH DleUFULIDTHBSI.

o  OuUTZlaTe0T LI6UOTL | & 61T 63T
OSHTLTLIBGSHSHLD.

SIQLILIENL_UT6D o uiflermisenend

FmriNuiedL e esr o _uiflermisemern

CFwINEBEG LD

SlIQLILIeNL_UT60 QUM UIGNM

ueBoum o uiflerd Gupdsefled o eiten o ulflemisaier OHTL TenLIL
LB SplweyLd.

QUENSLILITL (B (LPeNBEHGIT:

Byewi(p QLiHLD

Lfley

epaiim Gu@pd Lfley

Breilg Gu@mlifley

obg Cu@mb LTl

HMT60) TG 60TLITD
(1735)

6TTQe0TerOL
CanaBsed (1866)

GamliBsvewiL. (1956)

R.H. ol Lrs0s
(1969)

1. DemmemrGL
2. SienGwaedwim

1. yGymiigeroLm
2. Uenmeunt@L
3. 9jenGaiwim

1. Qumeofiym
2. YyGgmigeroLm
3. enmeuot@GL

1. Gumeofiym
2. yGgmigeroLm
3. L6henIFHeI
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4. o\enGwedlwim

o ulfleomsendgd L Buuerer ufenmog OCaTLTImen DBleugsBELD
2_5a|BBl.

o uifl o edler euemBLILITH:

o ulfl o eudler auemalILTLmL QUL G OBTHSSUILL(HeTendI.

obg OumbLfley eaueaslLT(H:

R.H. ol Lr&0sT eamid SOW0MES aUendUILT 1gulsd @I60IBT 1969 &b
oW @mbgH CuEbife) euemslUT Igenet (LPeTEWTOHSTT. o ulflsmen
SluBBler GFe0 ML, 2 L60  SMWILY, o ol L (Lpenm,
B ICLI(HEHSLID, B et iLiflewrmiod SIS Q& Ty S S\WLIGUMNS 66T
SlglILIenL_uled Glomesly, UGymiigeroLm, LL6hFemH6IT, LNenmmenrGL,
SIeBedwm et bl CUHLDLITeyseTall LIfeHSHTT.

ﬁmm&sﬁ :

Obs eumsLILTH JFobpeomear 6iFed DO, © L VeIl  Si&luiemsest
SlUILINL UT60 DIMLHHSI-

o euieyl L (pemmullelr SigliLienL ulled @eIeumELILTEH DIDLObHIHICTETSHI
LehmFHeT HTeaufmisened(hhad feHHs Helwns emeudsLiLL (HeTermer.

o ulflemisepddlen, G sTewiiu@Bl  Gerliuflenmo  G(RSHOSHTL T eneor
dBSHHHHT_(HS B

SHEDBHEIT:

MM, FriglL  (penp o ulflemiser, OFe0 FaumenLul, OF6ed SFeaurmms
o _uilfleomigselt Qomeafiy, LGymLigerdL_m 6TEmILD Qu(RDLIMale0
meUSBLILIL (Beitenerr. BFHenmev @euailyeni(y GLHDLITeyBEHD LsveUemSHLILIL L
vemillenen: (Heterogenous) Qupisemser.

MEUTNVEH6T @hSH eUmBLILTL 1960 BFTHBLILL a1606M6V.

&Mmye0  Goumerd OBBID SUTH FH  UIUTETTHEHD  1990-9ud D6l (h
o _uiflenmiseried CLPSIT I (P&l o _ufiTiiLjeomisenern (domain)
SIMB(WPSLILB S S 6. Slen6 umsLefu, TS, W @apiflwumr
GTEITLIGN 6)BGT(G)LD. BeleuensLIUT(H rRNA HITeHe0GWITenL L
CaTLTeuflewguladeion  Goupim®B, Oged geualed o eiten  GaTpLILSH6 6
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5. &enGaiwim



Sl CurampeuBplesr  oliLenLulled 2o o6ffengl.  HTwerd  GHeumedlulT
oolflgh, 1998 b e o ulfl 2 waEHIBEG HHSHSHILULL Bl
Quepblifley eumasliumyemer  GeuefullLmt. @& Hed  CoTedlyT  eT6im
Qu(pbLIflensy  STdHSILITHleMNLIBIG6T, WUThleTWRIEeT 6oaiml @6l Tl
fganT. olewieniouisd HAGITaID o SpuleuTeniTaepd 2015 oub o6
g1 Guepblifley euemslLm 9enet OeuaMuill LeiT. @& SHTwerd GseuredlwliT-
oS FHer ml GumHDLIfey euenslILTL 19T CFwed(pemm  gFMiTheH  alifleuret
OBTGLILTGLD. b QUEDEBLILITLIQEHTLIG o ulflaei Brewi®
WOSIELIHLDLITe B erTHL LIfl& LU (HeT6rTeoT. (LGB M@uumL_Lm,
wBasMGwim L) YGrmBasMGwm LT &pewi® Oummd fleysenmesad SiHTeug
SITHSILITSLefum LOBMILD wjurrasteflum 6160TQY LD, wWGaMBuITL_LTemer
LUGymBLnBgmeur, GGymbedLm, yehewaser, LlenmewiGL  (HTeUTMmISH6IT)
wBuId  SielGwelwr  (allevmiGHHeT) eaid MbaH U  Lfleysenmsea)d
LMl asLILIL(HeiTerTe0r.

GGymbeoLT  etamid yHw  CQupbifley  CxmBpelssiiu B, @l
LISHISMISSHFH60 LFMFLID W LOBBID o GeTeniL LTSSEhh, Eeneuu L 6t
OIB(HE SO0 OHTL T emL W 1160 UMD HIBLOBB o uffleEmd
meUSSLILIL (BeiTermeot. L WML L Lb&eiT, Uiyl urdlset, &fuGLr@uomernl e,

et 610

epbELIHLDLIIf 6y

Guraiseney @b Oulfaler S G b GumBmIeTeTe.

eueMSLILTL g6 @LILI®H:

LIGOOTL S5 61T

Qomesfiym

LGymigerdLm

LL6heng FHelT

enmmewrGL

SjenCGoadwir

G&6060 681
HEIENLD

O TeLIL &

o _ufifleeit
Prokaryoti
-

OuouIu L & (T
o _uffleeir
Eukaryotic

OLouIUL &b (H
o _uffleeir
Eukaryotic

QLouIUL &b (H
o _uffleeir
Eukaryotic

QuouIuL (T
o _uffleei
Eukaryotic

@0  Oged
o uiflenmis
6iT

(H (AL
o ulflenmis
6iT

@0  OFe6v,
LI6V0 OFe60
o uiflevmis
6lT

Ha

KTV

2 MILIL|SHSH6N
O\BIT60ITL_6M6

HFbdel [
o miy /
2 ML
LDGIOTL_GVMRISH
61T

OB TEWTL_6m6

Oge0 &G6uT

Q60 G
2 _6ni(h
(QungGLm
B MG BT
oo,

OB mTEILIL

DL_L_SH6IT6eV
DLODI)

10} Flov
o ufflemis

61l60 OF6v
GioUIT

2 6wi(h.
(GFe0eIGsurT
F6L

UG  Fl6v
o uiflembis
a1flev OF60
GieUIT

QF60  GeuT
2 _emi(h
(@F60aVIGeVIT
o0 9LV
6MSBL_1960TT6VD
OS]

QUITHIITSH
CFe0  GalT
2 ewi(h
(QF60aVIGeVIT
g6V

S4ATH))

(AEIVE T
606160
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STeoTLILI(H6
&H606M60

S
o6 |
(penB
(eeM&armiTLy,
GougFamirLy)
Gyl L
o |
CAIS)

(L (Hevremfl
FH6IT,

B3 031606T 6301
&H6IT)

ST
o6 |
Gl
(@efl&amiLy,
LNB&miTL)

FmTYL L
CAIS)
(eL_(heusTeuof
FH6IT,
FMB3031606T6001)
1))

SHBETLY
o6 |
(P
(eefl&FamiL)

Gyl L
CAIS)
(afl(pmIgnL L
o uiflemis
61m)

@)L LeuwWTFd
DI6ML_UJLD
Ty

@ OCuwWITEHF
& SHmesr
2 L Wiehe
SI6V6VG)
SIBMWen6Y

@LOCuwITEF
£l SHmevr
2 L W6
SI6LEVG)
SIBMWen6Y

B NGLWITEF
& SHmeot
SIBBen6

OLIHLDLIMEYILD
B LQuwITE
& &Hmeot
SIBMWeN6Y

OLIHLDLITEYILD
G LouwITE
& SHmevt
o 6L UIN6

IbHHIBHTL (b
o ulifermbidbelt

OITHP
umdteflum,
W LImeblerfluim

FwGeor. . UT
leflwm,
D,H19Ce1Tem
b FLspe,
mLDHGHTL
GYTITGYOLDIT

&G menL
L_&6T,
emL_GeormLilenm

©e60B6u1 5
61T gefl,
LL@hH6M T BH6IT,
SIou,
LNenmmeroGLomig
WILD
19e»JLIG6TTE
&L,
Uy L& Wb

FFOTOL_&h6IT,
HITOITGITSHGIT,

857
LL(6h 6 & SH6iT

LTF 6T,
LNemngGuir.”.em
LIL_&elT,
ELMGLT. .em
LIL_ &6,
9)1DBeunmerd 6l
LITLD& 61T,

S 6hHFGuir
NOOILITLDEB6IT

&L BLEhTFSH
oI,
PSI0IBEIDL|
., SIBBN6.

(P BICIBEIDL
D21 IV E [ ID]]

oy semev  elailg  ewLCeormLNenmmOegsd  Gevl (hwpenmet  @3ibGevrTigeniluID
Hoyel, GCameiweorderd Lmofleatended Gumeiis  ®BFsH  uTdlGuTelalemmed
gpu®b (Algal bloom) ealeneneur@d. Heuaiemeney 1982 oub  Suewi6
CSGemmiimalesr  Gom@  &LGeomgll  L@GHuled  LIeLeLTUITSHHETSHBTE  LEGIH6IT
CFHH IQUIS SHTJETLOTEISH.

o el &1 OBHIHIOTET GFHTLTDLUI LD 6uend HIBBB 2 ulfls @b
meUSSLILL (BeiTermeot. L WML L b&eiT, uwliyl urdlse, SMiGLrGuomenl e,
oaremodLl o0 Cureiipensy @b GuHL Lfleler S GLib GuBpieTeTe.
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ursleflumiser:
UTSleMwnissT HemILTST Sjeveodkl e1gifigent?

e B aipsailed FHulewysd HSWTTEGD (PenBENU! BRIGET BH6USHDHHIGNILT?
Fpiglel 2 ompdhsulll umeied swbg FBs Cprsabel UBE sulyrs
TBISBSHI.  SDTBBHHBEG STIeWID  olaien? gt  HUIT  LeMdbasimg?
@wommp  eorHGLTGUSleOeverd  euTHIged  eTemid  Hullfled  sTewItLIBLD
LTslefuighSHTed IBLBSBSI. SHuliflev o giten OIS YV
Lo S SHeTenioeniid SHHBMG). emL.".LImui® BHTUIFFVIDHS
aLenTalueatteent? @&  Fme0GLTO@IeVT L. L1 eleib UTHLlefuighsHTe0
gBu®B  CrTwrG. 6B OCFHTeOI & OETewi  UTHlefluibd  HiHer
BelenD, HD  OFWeLHeT  SlgliiedLuled,  (PeHBGUW  [HEWILIGITSHLD,
aHflwmsad SHSLILGHBS.

gru’ Gamé (1843 — 1910)

gmum  enflenfld  Oamioer Camds  GgToel BTLWLF &MIHe  LO(HSHHIHLD,
HlewTamUfuuIed QIELEVIH(HLD DLAUTT. @UT DIWIMLIDSHESTED  Limdlefluiuiuiedles
CaxrmBpmEITed  SHBIULUGHBTT. @euT GCsmord  Gpmul, smeogm, &TFGHTU
GunaiBemeusEhdHHTr CHTUISSTT0IBMmeTS Hewl(BbLlSHSHTT. COHTBBISHED 6TeNID
HHHMS alendalwl Lleienm Cargdemen SigliLienl uled MHebLldHHidh ST Q6T
Barader  Cam uT(h®e). BeuhbEG 1905 b WG  WHSHeDd [/
aumpaiwed Lfalnsrer CHTOLD Ufla aupBISLILIL L S

ursleflwuiwedler enLe0BBS6IT:

1829 | C.G. eamyetQuisd umdlefluld 66iiB  CFTe0M60  (LPSH6I
(PFHeVI6D LILIGHTLI[HSH S 6.

1884 | &nflerdiguiesr SHlgmid  eTedtleuT &SlFmb  FTWGLBMID  (LpenMBenUL
SIBPBLILGSH S GTTIT.

1923 [GLal H. Quied “Quied ewaBuiliger” (1pgHed UHliend
Geueui’ L.

1928 | Upifles  &fl. 0% urdeflugder OJUagml  LOTHRBSHMSHD
SHEILBIHSHTT.

1952 | Gxamerbeum oL LT  LlenmerOloll emL_&  &6ewiL M ST

o utslefwmisst GgTeopi & (Prokaryotic) o uifl euemsemws smihd @@
Qg60 SIGMLOLIL|GML_L, DIV HJ] B)L_riseeid LigeiueiTer
mlewtamuiflaenm@. urdhleflwmsamers uppl ol Wfley  “urdleflu
Buwed” el QPWILGHEBH.  LEFSH  alehEhTelluimer 6T 6T . .LITeH
oSeusiiammd 1676  oub  oLewiy  unsHleflwumsener  (IpHET  (PFHede0
BIwIGamadluied e, Sisemen “Sieiwsvdluyse” (Animalcules) ey
SIMLPSHSBITIT.
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undleflwmniseiesr QUITSHILILIGwTLEH6IT:

o Qe OFHTeOI &M o ulfldenmm@d. o L& Felab, Felalenmey
GIULL GF60 HIHIEIBILILBHEHD STTLILBAISHE0660.

IUgIl  QuTmheT o La®m @55 Sowi] (Nucleoid) sisveus
wrugmisthd  (Genophore)  opbevg  CamBmieipBleney o L&
(Incipient Nucleus) siei oinSlwtiLGassi.

QF60FaUT LITIFTHEMIL H6IT, LITSHMIHENTE0 DLe0THI.

CupUTETMWLWTET  LTSlefwmiselled UFmFUID  STelILGIS606m60.
aeiGoy  @emen  FUTYLL  (penBOWTF  FAMHSHEMEULITS 2666l
(1bSEHSHT._B:  aluflGum  &Teo@y) dev  euemdWITeT  LITHlefuImibee0
ursleflw  uFemgw  BHBOST  STEILILGASTD — Slewed  HBSTL
oan | (pewmenw!  (Antotrophic) GuBOsmsidlammer  (bBSHIHHTLB:
&CymBoraguiid).

GL6V LoBmID emylienll LewideTl OamellGstursLT emuBeomdl etenid  &Slymib
gTHT UTHleMwHHTeL GBLBH MBS

Gudleveverd gifleiFwisiiFlod etenild LTSlefuighHedmba GupliuBd Bt p&as,
uuiirsefled LFS eIHMiLSSHamwenl HHSfeEs o Haydns (Bt uulise)

o ursleflwmsst S  Ueteypigeo  (Binary fission), siselssisen
(Endospores) o moaunged GCumeiip (wempsefled 2 L0 SeIGLheSLD
g u18eTmeoT.

ursleflwmisefled  UTeleIIOLIHESD Een6aniey, LOJLIGDIOTBBLD,  LOBBID
U 2aBHLSHHL CUTEIB  (LPeHBSH6TeL HLOUBBI  LOXBIGL 1p6n6T6)
Babbha CoupmGaeT Sl Sleimer. LTdhleflwmseis algald LBHILD
smFuienp Sl (wempuled Geumiul (b STewrlILIBS B

ursleflul CFeL6el6T [HIERTERTGNLOLIL]:

o sl OF6d cpIW LUGHBmend  GamewiBeengl. (1)  Geuefljenm
(Capsule) ooz HmensBasrBxedsed (i)  Ggevseut  (iii)
gL GLmLIenmaLD.

Qeueiens jeveVG SHlenen BTGB & 610!
o Flov uTHlMNWmISET eUPEUPLILITET  H&TeND  OBTwIL LTS TEHMTL &6l

Slevevgdl  UTIOULmLL.  9eveLH  BTewNgenerud  GEBTeRIL LI 60&HSHT60
Gy LDLILIL_(H6IT6OT.
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(APPES LD]

CHENNAI

CFevaauCIml Wae OBHEHOTE DIHS  HenendhEaT6Hed e e Temen
SIbsg Oeualluemns el DIMWPSIILGHBSH. SeMoudB6eT LITHLeMUImIgS 6T
2 suTHeIeNHBHID, 2 ulT eaHToumLseafledmba (antibiotic) uraisTsss
C®TeTUSMBEG 256850360,

OF6LGGIT:

ursdleflwmiseler  GFe0deauT 10D FHHeoTear DN MLUIG. Eenel
QUGB TEemendaTer  Sieevdl  LOWGaETELILILL Sened  ouemdl.  (N-
FL L0 GHepBasmevenat, N — oFllemied 1WOwgmos oudleod, 4
Oloevdl 5 9B  oflevmiBemend  GETewiL.  GUULL  GHTLIT60
Sengl). urdleflwmisefesr Ggsvgieuflsd Gumfler (Porin) wumedOuienL L a6l
W&@bHg STelLBHeamer. el SmILICGUTHLS6T uUFalsF OFeLauHBE
o gailflalemenr.

LIemmerOLOTF6116)):

emmeolongele]  aIGUTLTSHSHSHT60 udidl. & Sl (pevdHanBIH6T,
SweideT 2 I GFseuemsud,  GeuelBGupleuensduyd  SLGHLLGSHBHISBS.
gaurdlHepe0  HapFduled  ealenTdFens  Ourmeier — oud&emlemGarBpdded
(DI15TOUH  FUTFHBIDO] FRBHIHOHTLML) umE GuUBID OBHTHSHEHLD,
el FCaTdHmaulled FHUGBL OBTHHEHD LleTTerOTFaIal60 DINLOHIHIGTET6T.

nFL_BLmienTFLD:

g CLmienmgd  SILTHHWUTOIFH. UGHH @eMEBLSHID  HeIenLOUEDL ULIG).
@gle0  FOuTCGambmeEmnd  BHF  OCFL o eTenLSsl  GUT(HLSHEHLD
(inclusions)  stewILGSSBer.  MFCLTIMTESHHe0 2 I GLITHL SH6MTas
HemensBarmer, uTed - B-  aslgrdaiyul Gyl HIH6eNTHelT.  HhHd
gixeTser, eueflio GLUpser (gas vesicles) Gumeipensy STenILILIBES ETB6T.

urslefwmiseier &&GrmGomGsmib:

ursleflw @&CrmGnGamid Il Lealgel. SBIbHIoTs Si(hHewl @IGU] (LPeLdH D
G, AF Gwuiu srm 2 _ulfluled o eteng Gumev Feualenmed @WOLILIL(H
sTemilL(hougdHlevensv.  @IbwgLiuled  GUTHeT o L's(h @55  DIHLLIL]
(Nucleoid) Y VAVE LD LIGDISHTEIS) (Genophore) QE5]
SIDWPSHHILGHBH.  HHeBB  Heweouled . Gsmemevullest DNA 1 mm
BOMT(PMLUWSHTH  DHHSTID, Deue|uiflearhaB@eHs CohameauwTer SimearsHdl
wriued  SHFealevsmenu|ld 2 etenLddlueieng.  DNA  anflerdGLmedr
UISSBHIL 6T Denenihdl STewiliLiheudlevensv. Hell  GHECImCLrGambd &jevevg
al’ Laugaisvieiiemn DNA  cpsudbgaple  ahpemer Llenmerdom  Feuaile  e(h
ugHuLer  eluimiug @Gy  @rliglumLgedar Curgm
&CrmGonGambsenmasll LUfeugBEg o el LfaBg e HOULILGH DS
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WemmerodlL:

UTdbleflmiseled  STeuidbdnlgl  FMeNIDHEMTEOTEI, QUL allged,  SUILDTS
QLI & HLDEML_U LD &H6I6MLD O\BITemTL Fn(HFH60 &Cym@om@amibas et
LenmeroLolL a6t 61601 3] DIMLPEHBLILI[BH B GITBET. Bemeu GUGTT SHSH6016MLD
o uliTerHmioummeT  eIFMiIySHeieno,  eueie_GeoTsmismend  STHIGLD
SHIWID DB WIBBIBSHTRT  LOJLIEDIHHMETL  GQuBMIeTener. UTdlerfluig et
&CymBomGamied  smewniuLmed  umsleflGundler  (Bacteriocin) - ompibd
bFFHHBMEMULD LlenmerOill &6 2 _MLgHH OFuidemer. enmeroll &6t 1 —
mbH 500 HGeor opuimenser (Kilobase) eusmyuieoren oiemeyseried
Coupipdeper.  urdhleflwmiseiied  smewiuGlL  Gwords  DNA  alsd
Hemmeroll sem  0.5% @waed 5.0% oueny o eftener. uTdleflwimise e
Ogevmerlled  aTewilLBL  Nemmerdldl Heflest  eTewienlldbmsd  CoumbHm.
LNemmerolil &e6iT  Sleumplest  GFweoLITHB6rlel  SigliLient uled &51pdH6uTL UTH]
aueaLLBGSSILL BeiTenierr. F (auengHeiieno) srgenfl, R (erdliiLg Heiento)
Lemmerotilaeir, Col (Bsmeddler) Nenmerodl seit, Ri (Gauflenens smemiBid)
Nenmerotol’ &eit, Ti (Hlpemevenuld HITewIBHID) LemmerdLOL &6l  6T6ITLIGTAITGLD.

L5BFTGFTLDH6IT:

emmeroiongele] @MIUULL Fev @)L miselled @LOLDH6T, Fml &HLPe0sH6lT, 6Lt
SIbHGH6 GuUTaIB  algaImIHaTed OFedelled o 6TCHTEHS  Flev  LOIYLIL|EHEm6NT
CxrmBpIalSSaGmBer.  Qewe  @EWTE  Hyewi® QLI SmeT  gBLBSHS)
Semluglieny Hsfess CFUig FauTdFHHsGD, B L16TeaBIHevldhELD
2 gal OFuislemer.

uTedBambEseiT SjevevGl LITeIMBGUTGFTIDSE6IT:

MBuT@ambseT LUIHFCFTHmM® HEWL OLIBID MOWIBIGMNTGWD. @(h 6F606060
fGuTCamb  etewienlidenad 10,000 (pgHied 15,000 ouewy  CoumBHma.
FCuTGambseT  70S aumdEenuwl  FTTHBHH. Beudell BTewih  Hlewewr
slvgsemenl  Gumpmietener. (50S wmmid 30S) geusd RNA (mRNA)
@epullett 161 wew  MCGuUTGambseT eI CFibgd  STeRILILIBAISI
LTeOTNGUTEGFTIDH6T ©I6060EHI LITeIBFTIDSH6GIT 6TeTLILIHLD.

smzuieny (Flagelum):

B NeuwWITFS SlenL_UJLD &lev umdlefuimiaser 6ot g e0g 6T e(HHSI
Cxremislen Ceumiu L Hen(penLul eTewieniBm  Gloevedlw ulfleny Gumes
SIMDLILBET HMHFUIDIDH6NT 610 DIMPSHLILGHmer. Seneu 20 — 30um
el Lapd, 15 pum Penupd 2 L wemel. QUL &®H — OFe0H6M60
smFwimwpser 9 + 2 a&im Sy SIMIDHS  HIGTeNT MDBHEMTHED
DTN,  LETTeL  LTdbleflwmidbenled @ealbeutm sSemgulewwpuyd @6y e
Hlewtemienpuimed LB  Senigl. dFulenpdeT @ LGUWITFF &G
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(APPES LD]

SIMLOATL &I\ 60T

2 HaHABal.  HnFullenpdeier  eTawenlsHma  LOBHBID
SlgliLenL_uled LievGauml euensUITer LTshlefuImiseT 2 eiTermen.

sFWiempser B LOUWITEF DG 2 56| 6meol.
~bfew (Fimbriae) gebevg miewt Habwer (Pili):

o gpmb e T urdhlefwmiseisr  (IBSHHHHT.B):  elewrgCrmumsiefiuib)
Gaevgeuflelr  CuomumsHHled wulflewy Gumeis B FldeT  STewr LB eT360T.
Bemal Hlew FeIbL e jevevdl . LNMDAGW  eremiLBD. Ojevevgl . .LNDFIGCW
srerLB.Gemer 0.2 wpaped 20um pendenswd 0.025um el L Semngujb
© LI SuwiedUmeT  [HIGWIFIEVIDLHM6TS Sally umalefuimiserfl 6ot

BmeauialB@ o Hal CFuud FplieuensuiTet UTeduled HIwIFeILDLHEMHLD
(Sex pili) srewriLGa emser.

Sgmb  FTwGLBBID (Lenm:

o 1884 b eI OL&IOTTS BTLMLEF FMMbHS LOHSHSHIMITET HPlerdiguiest
&gmb  eleiueT  urHleflwmseneat  CoupubGsHHId FTWELBHBILD  (LPeHBENU
(WP  (PHeVled o (HhaurddHlemT. BFH @ CoupuBsHaid FTuwGBmid
(BTG,  Awempuled  utseflwmsamer — &Sgmb  CpT  (Fgmd
gTwBoB@Lb), SHmb eIHT (FPmd FTWCLBSTSH) 616 EJeni(h GUMNBHENMTH
QUM BLILIH &I GOTTT.

&gmd ChT UTSHleMUWRIFET LIS 2aHT FTUIHNHS HIDHGH6T HHBHMaUHHIH
Oamewih oI TeagTHBSHHe0  CHTaipISmmer.  SHITD  6HT  euemsd
uTSlefWmiseT Ugs 2aHT FTWLHMSH GBLIGHE0m60. LileieonT & .LFmeolein
FTwSHHeverl  UWSUBSHS By FTwLBBL GFuwb QUTIS
mlewGanTahalulled sTemibCurg Feull HBHHe0 CHTaimialsement.

ggmb GpiT, Hymb e FHT urHefunseEndsd HenLBw o eten CeupLT®:

6. LIGOOTL| S5 61T
G161

&lymb

sgmb GpBiT uTdlefluimisseit eTIT
LIT&lefluImigeit

1.

OlFe0 GaUT

0015 pm - 0.02 pm
S|6TT6L 60T @PT(BHSHBT6V
HQHHIH  STewILILIHLD

0.0075 pm - 0.012 pm
SleMa|L6T  GLDeLEJIUI LIV
SIHBGBONMED GG

ALY grourfleor
o miFHBsienio

QUG BL_&lemernamest
SITETLILI(HEUSHTEV
g6

® mISHWITEIS

GlFev
L0 &6LD

LIGuUTYT HLD,
LTV FTEh&B ML
&6060)6UULITEV
Cged  &6ul

(Elastic)
OB T6wTL Gl

DLOTHT6D
Opalibe|s
HETeNLOSH

QFeLF eI 66T
Boud & eTemLD

QurngBLrdemenamer  80%,

20%,

LTV FTE B 6mJL_ 61T

3 -1 2%

& M6ITBTEIH6IT,

QuIngGLr
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(APPES LD]

CHENNAI

OLssTuis SILO6VLD
S FHWIRIBeNMLI

QuEBBIeTENG

LTV F T HeMTL 6N,
QIGUITLT HBISH6NTEL
SO QL dbaTuild
SILO6VLD

SHTETLILI[HEISH 606M60

Ceuellliypg Felley

ST ILI(H6) 606160

STILILBS DS

Qufilfenmery  BemL
Qeueril

SHTEILILI[H6USH 6066V

STl ILBHS BSI

el FleVleanmed
LUTSHHGHID SHesTenLD

SIFHD Slenalled

LTS SSLILBSBS).

GOBHD Slenailev

UTSHSHSLILIGB MBS

o' L & BhHemeuser

& FldH60meor o6 |

(LPOMB 2_6OL WG

e eeflw oL (Lpenm
2 ML WG

HenF UTlemLpu 6ot
SHEOTE0MLD

@61 (h 6)6MGITUIMRIGGTTTED
S DlgSFIyeiT 2L
(basal bodyrings)

OBT6wIL Gl

BITEOI(S) 6UEMGITLLIBIGBEITTED

T SleHBITeT 2By
OBTemIL Gl

O&mpliy BB
QIIBUITILT & & aHevt
o6
(Lipoprotein)

SDDBHS SieNale0

SHTEoILILI(HLD

9IHS Slemalle0

SIeorLILI(HLD

e IGuIm —
LIT6VFTebSBemJL.BH61T

(Lipo-

polysaccharides)

STEILILI(H6I S 6060600

STenrL ILBGHBSI

BLoab e BLTEFTIDSH6TT 6T63IMITEL 61601601 ?

a1bGaTervenLifledeold  BodbenGLTBL &lgHid
(PSH6V (Fe3Oy)
STEOTLILI(H ) G5TN360T.
urdleflwmiset Bbs CdarCLrCGamibsmendl

50 Gseteml L

B®emou

6TaDILD

CoseBGLmBgmibsert

W&GbHSH LIQLOMIBEN6N 6161360 HewiL a5l a6t

Lrslefluis &lenle
FHeiipel  Caibg

LWSTLUBSHY ol L FFHSI

40

FhIBNH6TTH
ST ILI(B ] ST 60T

o Gurgleurs &gmb GCpT urseflwmseflear Qg asafled GBI L  Siene]
QLsstuls  ofleob  (Teichoic acid) wmmid GLswgrels  oibleobd
(Teichuronic acid) srewi LGS STV, DISHHIL 6T FnBHEOTH LTI FTSHSHEMTL
(LPELHEBIBEHID ST ILIBHmert. &HITD  eIHT  uUThlefwmiseaier 660
galfled s&TeniiuBL  OuigBLTdlmendaTar IbHHMBE GeualGui  cpeiy
UGFHLIGUTHL ST SmeorliLBdlemer. 1. «LGUTLGCITHD 2. OeuailFgeie) 3.
QLICUTUTAIFTESHMIL.  cPeLSHImMIB6T  STewilILBBamer.  CFevgieule
Goup' L. oemIoli, WBHID  DIHT  FBIOUTHL &6  &Sgmd  FTwGLBEGLD
(LPeDMUT 60T (LPIY&T6D Goumum’_emL_& ST_(HUSHBS (PSS
sMyenioTdeper  Sgmbd  CpT, et  urseflumsendd enL CuiujeiTern
CaupiLr(BHeim CBTHHBLILIL (HeTNSI.
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urdlefwnmiseie sumpalluled CFUIGOSHEIT:
gieundl 60

ursleflwmisefled Qresi(h aUMSWTET ST HHe0 HiHLDa|H6T HTeIlILBHSBSI.
1. sMBBI SHeuTdHHe0 2. STHBBIEIT FeUTHEHFHe0

aMBE aGaundlgHzed (Aerobic respiration):
o Qelound UTHlelUmSErHE BmIg 6eudbl grer  gililwums  Sudbenieqes

CremauliLbFBH. Benel STBWIOIT (HHNIMT EELVTH) G LDHIEN6VH6NT 60
QUATTEULH606M6V. GT(BHHISHTL B : 6L OLIGLTeTeHsem

Beneoompr sMBE Feurdsenr (Obligate aerobes);

* FaumgF PHHDFFHG SLLTWD HHnimear  UwWaUGSHHE — OBmeTEenLd
LUTSlefWmISeT  [HeneooTmT  SMBB  SHeuTdlEeT  6al  SilwlILIbha eTpeor.
dBHHHHHT_(H: MSHGITHTEHSH6M.

siBElenm sHardlhzseo (Anaerobic Respiration):

e Qolumsd UThleflwmseaiea  enTFFob@, eaenTFdleng  LIBBSHHBELD
S Henilen  CHamallILBeudlevene0. HLEITeL GCBTHHHeL alenearsefler cLps0LD
BBVl GUpISleBeT. TBHHISHTL B: Blemmerdl figuild.

Beneoompid smppiewm o _ulflser (Facultative anaerobes):

Belaiend UTdhlefmiseT Siberdlmmer @mIgH  6TeudhL Il  gBLIWITSL
LWSTLUGSHS — pdenImCaBm  (penpulGeor,  STHBHIENITIO  [HevL GLXID
OBTHHHL  alemenuilesr  cpeulomHGeur  BMensvLl  CUBMI  AUETTE6ITN360T.
F.Camemev  Gumetid  HleweolOTWID  HTBWIITF  Fourddeil  DigeuuimBle0
gBUBLD FdaL 19HeT  Bureis OHTBBIHVGHE 2 GG LGS H660
ShF, Vs almJaTd DhEG SOLESHIQU  DHIDET (LD SHULD
LWSTUGSH WL STBBIenIT  auenTFlengd LIBBHHMBES I,  STBSI6LET
GBIVl 2 (HAUTHGHMBSH DIBIG STBHDIWIT  SFEUTF LTSl ULIBISH6N
AUTAUISBEGSG  gmm  GlDHlemevedwl o (HeuTdhasl  Grpmul o 6wl THmg).
dBSHHHHT (B F.Chmemev, FTeuGLOTOETE060T FMBNSlImIG6NT.

CaLIGar. L1605 LTS fuImIserT:

Aol COy ewaull LWSTLUGSHS 6UeN(HID LTHMNUWIBIGEET SUGHID. TBHHISHTL (B:
GapLbemLIGe0TUITSL .
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o6 L_(LpEmB:

o6t L (LpenmUT6oT SliglILIenL_ufed umdlefluimigel By6m1(h aUmSLILI{BLD.
SIMEULITEIET:

1. gmaniy e’ (pep urslefwnsst (Autotrophic bacteria)

2. amiigllL ey undleflwmser (Heterotrophic bacteria).

smary ea L (wemp urseflwniset (Autotrophic bacteria)

Fovo  uThlefWBISHeT  HEBEHHSGHS CoHevauwmer o eeneud  HTEW
SUTfHHIE OFTeldleiper. Qenel SBEFTTLY a1 L (1pedB  LTdhlefumigbel
] SIMLSHBLILIBH | 6AIB60T. B)6l6UeNSD UTShlefWmbIseT  &1pd 60T
SlenentLfeyH6enTd  aumBLILIHSHSHLILIBHE 6ITBe0T.

SmaTiy eefea L ursefwmniser (Photoautotrophic bacteria):

o Qolumad urdleflwmser Gilw ol ouBmensy YeHTIWLTSES CHT6[H
© _GTen6l ® BLSHS Q& U155 6vT360T. Bener &1D8H6uTL_UTM]
AU SLILIBGSHBHLILIBH S 6STB60T.

usb &hHHd uTdsefwmrser (Green Sulphur Bacteria):

* Hsilaumauied enamlyeger Fev. .emub (HS) ewamlyeger QErBmTsenmas
(donor) QsweoLBdBa. BHed umslefwalfigesr (bacterioviridin) eremid
BB sTeor LB, 61hHHISHTLB: GHCemmErmLiluib.

BeneghFour] sbps utsleflumsst (Purple Sulphur Bacteria):

o Qelaumad uTdhleflwmselsd HOwmge..CuUL  maml gmer  OFBTHHTHEMTHF
QeweoLGHBEH. BFev  umslefuigCem@m. .s0  (bacteriochlorophyll)
aeib BB smewL@GL.  Gwed  uFmFw  HiBLOBMend  OBTENIL
&CemmGrrBamibaEpd STewIlILIBHGIBer. adBHHHHT(H: GHCITGaduid

afio gef&aminy eam'L ursefwmiser (Photoorganotrophic bacteria):

o Quiflweud agnibd undleflwmest S IOV DILLH  DLELVHABTENED
60EUBL_ Q60T C&THBHTH6NMTSLI LILLIGOTLI(H & G185l 6dT3 60T. I(bSHHIBHTL(b:
Benehdeuliy SHHHD Frgm UTdhlefwmiseT - CrmBLmerdenuifledsulb.
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CGoug) smamiy urseflwumsst (Chemoautotrophic bacteria):

Beieumas LTdhlelwumseaisd alFlaTosme HIBLIS6T E60eoTHHTL  Eene
el  ouBmeneLll UWSUGSHHS OCdmeTemn  GuleoTdH. DSBS LSHOTH
Bmel Hin  Sevevdl Sl QuTmHL SellelhHba HoHGHH CHemeuulme
SLBBENEVL QLI GT360T. Bemal GLoguid &SP NI UMW
QUMSBLILI(HSHSLILIH S edT360T.

sl Ceougdgamty ea L ursefwniset (Chemolithortrophic bacteria):

e Qammiled Selwll  OUTHLH6T DHNINCHBBL  DMLHSH — LBBEN6V
GeueNlin®G &g eTmer.

b SHHIBHTL (b:

&hSHB UTblefuimiseT - HBwmCudleveverd HOWIT &SI 6vTerd

G\IbL| LTdblefluImIigel - .. OuiT@rmBudleveverd
..OuUTGym oL HFL6bTerd

MAMBL JE6 LITdlerfULIBISG6N - snaml CrmadGemGLomeTerd

MBLIMTSES UTdhlewmiseT - enpl Cym@amGomenmerd, enmbL CrmumsL i

afio GeugdFamiy oL ursleflumiser (Chemoorganotrophic bacteria):

o Qaauensuled &g Sl BUOLTBLS6T  SiHenCaBph SemLbHS
aBBmev OeueMlLbSHHISETB6T. THHHISBTL (.

1. 16858mher umdblefwmiseT - GILosHHCITHTEHBEN

2. 95 I9ES Hiflev uTdhlefwbiseT oFGLmumaeLiT

3. UTHIpH Iev UTHleMwIBIBT - uTdBLTGLIF V66N

gmigl L (penp ursleflwmisst (Heterotrophic bacteria).

o Qe L (HewiewiHeMTEHaD  (mdHGaTuUTHleflwD)  FTB3IeTemn] &6mTHa|LD
(Budlebeverd  emodaMUIL6rD), @hmiGUiflasmmaad (symbiotic) (Qevanid
AUM D LU T 617 60T BouT (LPIY &F &1 611160 STewILILHLD ey GFmLIwILD)
QUTLDESGBT3 60T.

ursleflwmiseier @eniCL(HH®LD:
o ursleflwmselled uTelleor @eICLmHGBSHID & LlemeyBiHed, CETeNgUIRISENT
CxrmBmIalSHH0. DBaNHH 2 (HauThHe0 CUTEIB (LPewBH6iTed HeL CLIBIFBSI.

CQuTgIUTE SanhHd UTdleflwummsepd S Uatepised euPuiled umedeom
B ICLHBHID CFU IS 6iT60T.
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B deneypipev (Binary fission):

o FTHBOTO Glbbleveouled uTdhleflul OFed @genih Ggul OFeLH6NTHL
NemomIdmBgl. 2 L&mh @HH ummeT (PpHevled Llemeymml, OlgFevgeuesr
@emLulled e Omésd CHTaimeuSeEr  cpeold  @Fewih  OlFevBeNTHLI
LN &bl e 60T.

oIB6alsaIB6T (Endospores):

o uUTHlefWmSET FTHEHOBB GlOeV0 DIBaSHHISmeNdH CHTBmIaT DS eImeot.
Gudleveverd  GaTgHflwd,  Budleveverd  eOOLIMBHED,  SlemTerdl Igfliguild
QL Lmel Gumeip urseflwmselled SiFalshmiser CHTaAIBIS EIBeT. Eevo
HYHH FAUMHMLW  QUIGBImeL alSHBHIBMTEGHD. FTHHLTOT  GlDHleneoulsd
Bemal (IpeN6NSHGH| UTHlefMmIGeNTS 2 (HeuTae3e6T.

LImeVleT IO HLD:
o uTdhleflwmsefled uTelell OUBEBSHer Burgkl (wewpuiner  CaLbL Hei
o (HauTHev, Calbl Hefler Senewioy Bl HHLDOSH6T HevL OLIBIeIH 606m6V.

SmUiepid undlefluimigertle0 LOJLIG0)] LOBIGnL” 196063016 (Gene
recombination) SP&EEEWIL Bl (PemBH6iled HevL GLBIBBEHI.

9)|60)61UIMTeY6IT:

1. @amema) (Conjugation)
2. wyuewl wiBpd (Transformation)
3. wyugm eapsLGpev (Transduction)

Bmente

e 1946 ob Sewih  H.  OQeoLTuiTd, eleuT® B. LA  oual@uiT
ursleflwmsefled BOLOUDBID Semena] (pedmule GCFWEOUTL DL (LPSH6sT
WFHeUlev elenddlelt. AbdH WWIUam WLIHBB (PewBUled, OBTEHHT GClFed miewT
FoolbLseMerr  cpeolomd  gBLl  OFeLIL 6T  EeneTdIBl.  [HIWT  FleVIDLIEH6NT
B GUTHEH Devewiadh GHLenevd CHTBBIOIHHMBSHI. (6U6NLOT6T  HTT6wT)
o LWl OaThBT OFeveder LHenmmerodl @IUiglienl Sp&H. ST 1gUILmet
Wenmerodl.  @emipufled e&iml WL B gBll GFevalB@ @D  WIBISBE.
Uetenm Bbsd BDewpdg Semewwimer opOpTm F + Senwenwt gmlll GFed
2 BUSHSH OFUIgH OFBTETSHBSI.

LOJUIGIDI  LOMBMLD:

o @ urdleflwsbHedmbs wBOBTHm urtdeflusbssdiBe DNA @ wrbpi
Ceuliwiu@eugdl LOJUED  LOTHBEBLD  aelluGSHBEH. b pewih gl fs
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(APPES LD]

&if. .08 eeid umdhledw  euedaIBT QUGTHTHEe  HIGLTENCW  6TeiB
ursleflwdbmsll  LWSTLGSSH  JUaml  TBBHMSH  alendbdHerTT. &b
utdbleflwd Grewih Jomibened o eTengl. aifllbd o eten uTdhleflul FHd
QUeNT o61_HHFHev Oesteniowimer STevellenw! (S euems) CaHTBmIe]HHBSI.
BEBTH gab  CFTyOsFmyliuTer  STevelodw (& eaumd) CaHTBmIelsHd
alflwoBBsHTE o 6engl. S- eumsd UTHleflul OFeosemen  FiewelL eVluiler
® L eb@GeT OFusbHue el g Smbaell La. R — aews urslefu
Ogevsmemen FewioLelullal 2 L 6jled GFashalul Curshl SiFH BBEHHaN0mEV.
GaIugHHTeL GamevevlIl L. S — euemad UTdhleflwmisenenuld o uflmetenr R
—  umd  UTdhleflmismenuld &b H — SewiGledulest o L edenlel
CFHHWCUTH  FWIGL a0 BOmhaell Lg. o ulmeen R — eaiws
IGeTaThHed  LThleflwmiser aiflwipeen S —  6aledd OFeLH6NMTH
Lomplueiiened. SIBTeugk GQauliLgHemed OdTeveolil L. S — euensd UTsleflwl
OFevmeiler Ul QuTmet, afflwmdm R — suemas Gasvsemen, aiflwipeien S
— oumad Ogevsents wWIBBIAILLE. GeleuTnl @heums LTslefluld e
uewtenLl GeuGmprm o ulflearggdler DNA-meu Sipeien OFaishs) omBp3Ieus)
LOJLIEDI LOTBMBLD 6Tl DIBIWLILIBGSIBSI.

LOJUED 261(BHLFHGH60:

o Qubpemmenuwl 1952 b oewiB  MlewiL T oB®ID  GeoLTUTd @ (HeuHLD
(PH6IT (PFH6VI6L gmeuBLomOleareL6e0T emL.".LTOlwyib urslefwmaled
BT BIhHeonT. Sbpenpuied Lmsbleful.’.umey cpsoorss DNA @ omBmid
GBS BSI.

JUgD 2IBELHHL SIeniG euendBLILIBLD:

> Qurgleurer wyUem eaBaLsHFev (Generalised transduction)
> dAplyaumuihd — Sle0evdH eUEDTUIMIBBLILIL L LU  261(hEHL HFHEV
(Specialised transduction or Restricted transduction.

QuTgieuTeT LJUEN 2 (HBL SFH60:

o Abupempuied umsleflul DNA-aler eahsd @b UGHWD . .uTel eufuimss
&L SSILBS B

foliyeuruihd ILUED 26anBEL G360
o ursleflt  DNA-aler e @il ugd wlGh  urdleful .urm

aPunsd  sLHSSUUMG FpUyeuTuibs  JUEn — 2a(BHL HHeD 6160
SIMPESLILBSBSI.
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UTSlewimisemer QUTHOMTSTT (PSS WSHSHIeLD:

QaweoLITBH BT

| undtefluwir

| LwiesEaT

1. LDEWT6UGITLD

SIDGLTENWITeUTSHSBLD

BGudleveverd
Budlsvsverd
MLDHBTUIL_ 61D

g@omgFerd

SHTGUTLD, alleLnIE,
Gureiipeney @mHSH LT6dIL,
SI6M6UH6NT 60T

2 | euaeilled(m@E

&b 60ment L|J SIS 66T
SIDGLoTNWLITITH|LD
L6011 SIDGLoTedfluLL
9 L5 SH6NTHE|LD

LD 13185 631601

GM[BLJEQGTEH LD

emBLGymumabLiT
e bL_JEFT@LomentTerd

SIDBwrelw 2 _lL|dbHemen
mBLemIL, Bl CrlLns
LOMT313155] 60113 601.

6[BL_JEQ6M60T
BlemeulILIB S SISH60

1. ojerol GLmumsLiT
2. &lenmmeroLigfliguid
3. eny@amiuib

1. aueilLD6uoTL 6V
GBL_J 26 60T &
GMBL_J 60T SH
LOMT3 3185 60113601

2. WBLIMET SILmISU
Fal_(BLI QuIT(HL_SHemer
SHINCeampl  CFuig
MBLTEQGTSH
LOMT33185] 6113 60T.

3. Goigniu
CFwIeLH6TI6D
umdlefluimigelt
FBLBGEUSTEL LDGOOTUGYTLD
OVENE ALk

2. o ulliT erFmiGQum(meit

eroL_OLIGL memLp S 6oT

1. 6UTSHBLTGLF 6061
6UTEIQ 6TV

2. oumsGLTBLIF 6LV
L6VBsiM&Berd

GLoTul
Grruise,

FBIBTs

O GTLTUm6DT
6TEILDL (&) Gpmul,
IRIEERIRY TSI
(Meningitis) mGmefwim
sTWIFFe0  GuTeaBeUBeN®
GMILILIGSHHI B BSI.

oGwimenLodl st

ool Qi memiodlerd
S GuITGuid uieiterd

SHHGH6UTET  E)(HLD6V, 6T
FOUBSUILLL  CFHTBBISHE0
CrpTuIsEhdHE LO(HHSHTHL
LGB SIS

&Benm@rmemtodIL 19 631

orOL_QrLIGLmemLodlerd
GleuelaiBev

LLIUTUI(h  STUIFFN6VSH
GeNILILI(BSHSH
LWISTL(B SIS

GudlL_gmdler

BGudleveverd
MEVBHENLIMTLOGID

Ga CIESE
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DY CENTRE

(Syphilis)
LWSTL(B SIS

LO(HIHSHTEBLI

umeldsend 6ot

Budlsveverd
umell&enom

Flov UMD umsleflw
Grruisemern
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fppres Guiuis QsmBpised (Urinary Tract Infection -
UTI) gBuLé  smyenrondBgi.

‘rmerd@Lefiwm”  eteiid  undlefwgbsmeo  PHB  (umed-
omaml gréHen) Ll y@rl)  eaenid  miewiamulflgnt  OpaI
(Microbial plastic) OQupBiUGHBaE. BFH 2 ulfl  euf
FemgeuenL b (Bio degradable) seitenioCsmeni gi.

ursleflumisenTsd A THEDSE 2 ewiLTGw Crruiser:

Q
o)

Grmuier GuuwiT Uiy e

BITEUIT aluMGwim &meu@y

eoL.".umuib FmeoBomlereveom emL.".L]

GTEIDL|(H&& Cpmul amLDBBHTLITSHLeMUID
louLIT&HGemmdlerd

CaTpGBTUI m&Basmurslefluwin  GeoriBy

BIGLomenwim 19LIGeuT TS  HIGLOTENGW!

LN8erds (Gbmeitemen Gpmult) arTdlefwm  GLerdigerd

eTH =i (V) (OzTewienL | sriTeluTsefuib 19ligTGu
S|GML_LILITE0T)

OLL"L_6vT610 (®8N1eueVlliL | Slenmerdl lgfliguid GILL" L meol
Grmul)

O R N[O X IN=D

o emie  BehaTHe0  (Food | Slenmerdiligliguid Gum’ (Bedleord
poisioning)

—_
e

Gws Gwmui (Syphilis) fliBumeiiom GuedLLb

ii. fpiy eumiibg WU oamBSL S5H60:

o umdlew @G -alar @ GBUILL ugdh LG urdeflwr  .ure
aufunsd  sLHSUILUGIS  FABLyeuTuibs  JUan  2a(BHLSHHEO 6160
SIMPSBLILIBGB B

ursleflumiseie QUTHETTSTY (WoHSLISHSIeILD:

® LTSHlefMWmIS6T Heilend, SHemD 6lFuIevsH6T Lfisleimer. Semeuseller Heienlo
LWsbGLD 0Fue0H6T OBTHSHBLILIL (HeiTeren.

yfiddunsleflumiser (Archaebacteria):

e Qemeu UwpemowiTel  GOFHTeOI & o ulflesem@d. 1&e  SHenLowmest
GHlemevEeNTaL  Qeulill eaBpIseT, SiFHs 2 LSseaemw, Gomphs pH
Gumaiis G loBlemevdailed  eumpuemer.  GuUEHLUTID — Geugw  HBEFTTLY
ol L (lpewmenulF  FhibHemel. @501y o ulflamseier OFeogeialsd
SHlefagmeo, 2Gam. .LGCrmenLed FHTH6T STewILILBEH SHOIFFBLUUTGWL. BbSH
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(APPES LD]

CHENNAI

Fpiyss GCaugdlu oemwln), 6Fed o mpuled sTaIlLGaSTeL  6GlFed
FOUMTSH HTHGLD o uliterH T IGUIT(HeIT. BN HBF
Qe bEUTHL Helled(hha CFOHEHHEG CTHTILSHDHEMIOMUIS SH(HBBSH.

dBHBIHHT_(H: CdhgGeamurdlefluwid, anT@sorumdiefluwib, O& TG emTeroLo.

GOLTGomeammerd gL M eleitd  ogLilwied  oTBBHHMBE o L Buyui
(superbug)  aml GrraiugiEmen  Ffmpayps  QFud  Hmpe
GUTUIH SHEMEY.

Ympligedt  eteiilgl  GngaHGeur.  Llebeverd, QoG FHBevmigyTLIed 616
urslefNwsgedmbal GUBLLGID @ GF60 UFHLomGLb.

SHTUTEIGH6T60 Hiolspeney GhTul oECrmurseflund HLIGUSuleerd 6T6m
ursleflwmeamed  gBUBGHBSH.  HOMVHM6T  HIMILFOFUIUID  EGH6
o GTenmihd  Hetewld  JLiwed  GHTHeOmEI LGHHD  al(HLUSHHHD
JUgDIenel BHHIF 6Fe0e0 2 FHa|FHMG.

OH T  OIHGHTL 19610 61D CeUlILBTL L (IPeDLUI, &HITD  6IHT  6UmS
utsleflun o Bugbd Geuupd Lrés uredGwGred (Taq Polymerase)
oI (pHAW  OpTeH  veoLwrss  QerLialmeuis  (PCR -
Polymerase Chain Reaction) uwetLGg s LGS Basl.
OQwssCamurseflund o ulfleuedl  (biogas) e pussHsF  CQsuiwl
LWSTLUGSSUILGSBH.  anTGeomurdlefluid Wssd  SHEOOWITET  Glpedlev,
oHs 2 lsseamoulsd eurwpd  utslefwn, @& P sCrTliee
® BuUSHSH OFuIL’ LWSTUGBSS LGS BSI.

FwGamursLlefumigelT 6l6leueey GUULISTaTEnN6U?
e Gyl GLremevl_seiT o amienoenl Oleuellds 6\ euriTas a6

o FwBarmumdlefmEeT levevd HeolLGbLTH S6T STeoflwid STTUGHIL (HL 66T
Newewihdl Camaimid gnl Lenwliyseie igalB@ el Gymiol GLmenevl seit
ot Guuwit. yelulwied &Hmev Slemedauulevl(hhd Seneudber 2.7 Lle0edluwled
SLEWIHB6T  LipenlowiTerenal 66l  SPWlILBSeiper. COFHTeoUNT 61FF &I 60
FWIGeTTUIT Sl UIBISH6IT eHBHUITS o oiten Lglallel(mbg Bemel
alefioewieuHFHe0  Hell  SFMT  Sleewed 2 UITHFHT  6lTLINS
SIBUI(PYESBS.

gwBamunsleflumissit (Cyanobacteria):

o FwWBemumdblewhigeT LIFUeIDTS  HEOLILGDUTS  DleLevd  FulBe. .enLid
gl  oPwiupSaper.  alFCFTdmaules  FHUBL  GFHTELIL &H(H
o ulflsenmenr @eweuser uflewrmoll  LSHCauBHerileiig OB LILDEDLOUWITET
o ulfledeT ee@ImID, LD 6UeDS  UTPAIL MIH6ITIED  QUTIDAIGOEVET 616016 LD
OxfaBa.  GuU(HDLTeLTEImMa  [HETIT  Hleneudelled  euTDF6IMmer. &6V
&L_60l6D QUTLD SBT3 60T (19 HBHTGIL_eroLdLILD, QLiTomaprmiTiaLm).
emJHGsTOL a0l  emfldGrud  etaiemid  FwGemmundleflwd — sLed6r
Faiyppssng  (QFmsLed)  STTIOTHMBEH.  BTEOLTH, e ienm
Fs eoThIH 61T MG BH610l601 LieuenGaurfleuib, BITUTLD Qg ol umeot

127 | P a ge APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187
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9|BFmeuTailsIlD, @(HEIGHUI QUTDSHemBUT60 FHUL (B, G0[BL_J 601
BeeolIBHHISemet. SHefCuTHSTISFT, BHTewLTH, gl GLmeior Gumeaimene
meLB0BIBNET 2 LevdHed uTd o mpiileisenns (el o ulflsenms)
QUTLD &S| G313 60T.

m&HBrmdlevigerd  g(HdGarmam, Sieiem lemmed - 915G CuTEIBm6
BoevTFSlullenent (Water bloom) JBLIBHSIISIL 6T, bFGHL
CurpLemenud  OeueMCumby  Bireurp o ulfleomisment UTSH &S aIB6T.
Qu(BLDLITELTEIEma 66T DG 60GHH60 2 616N eHL JERemen  HleneOLILBSHHID
FHmert  QuBmleTenHTed o ullT o grIGeNTHl  UWETLUHSHSLILIBHS SImenT.
(1(hSHHHHTL_(b: [BITEIVLTE, S)|6o1LT601T) GrOEMLI(HeVl6uTTa 60 I SLD
SIFBOBLLSTD Diewal @BenBF OFed LUIHTsll LWaTLBGSHSLIUBHBSI.

FpridlwedLseir:

Obhss OFHT@LmUEF F1ihH o milamser CgTeol &m o ulflenmaead,
BB BIOLHES SIELOLILGH6T DIBMILD HTeILILBE IB6T.

GHGHBTHHND @ 0Fe0 2 L evemoliievid, HefGUITSTUIFT Fnl L enolITeid,
BTEOLTH @enlD gD HTRILILIGB MBS,

dov  dApPlemmiseied euwdd BbaTey GAusshd (Gliding movement)
ST ILBBBSI.  (DLenl6060GL miflu)

LGym GLmienmmasH &6 emowill LGS OFan Gymientsid eleviad, eleflibyL
LGF euamremssTRE ST (Chromatophore) Garemi &CymGomLienTad
eTeotalD GoumiLiL (HoelTengl.

@efiTGsisema Bpisemmar C — ousCsrgweiea, C — eudCasmertgter
Gureirpeney L &Cameronph e, L& Cgmeromh G TLIeLGVIL 63T B em6enIHSI
STEOTLILI(H ) G5TN360T.

Gxilly o eweutadF FwiBet. .enuflul HIFD STl ILIGS B

fov Fppflemiseaied Slenaled GuUiw HBLBB CFe0H6T 2 L o6 [Hieol
SIVeLEH AL LG Hulled  sTewiliLpPaipear.Qear  amL 1pGyrdlerdBaein
(Heterocysts) <ou@b. SeleuemoliEeT MBI  BleeolLLIBSS
® 5656086

Bemey S 2 Lew Relloumessd  eufl GO  @erlioLhESLD
Qruideaiper. o pés bayTalssiser (Akinetes) (sigHd Ged SeumenL W
SHEMLD o |6V g e0s61(HHS Gxpmeimid QUIR|Hlen6V OFe6v)
apTTCLTCHTeIEeT (B 2 LevddHear @ UG UNbsosam 6ge0
LG &ImaI), LemamIgHev, 15611 &HSIH6I, GuITaTaUB B
CxmBmIes S ament.
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@ Ozmeossm  (Prokaryote) o uif
SHlHaudbsIle  Ged 2 _6LeOTFLI  LIUIGNILD
GoBOsTeTdBE, (SIGCETGHLIFT  LDTEOTL T6oIT
eTEDILD bl ILGILDUITE) SHI(HEUSBBITIQU T 60T
o Ggmomiseilenr Goed euenTHBSHI)

o Arnifley o ufflenmisefeio L euhensF  GlbhSI O FGe0e3 LI 6VID
STeIlILI[BHeUSD) Sl ILesTUTGLD. &b BT 6301 53 01T 6V BemeuHe6i
W &Gerom.".emud) eTenayd DImIuIILIH &5 eT3eT.

uTedeil GL(HGBSID SHTEILILIH6USH 606M6V.

mw&Cyrdlevigerd  gHICeitam, oeiiem lenmmerd- OIHGHCu  CuTaBm6
pireoTFfulener (Water bloom) gBLBSSIUBIL 60T, BEFSIGUTHL SHEMENULILD
CeuefGwmpl  mireumpd o ulflemisemenl UTHSHDH BT  GLIHLDLITELTETEN6
QUGITILDEWIL_ 608860 o g6 GMBL_T 260601 BlemeolILI(hSHHID SHImeir
QUBEIETETSHTEL ® ufir ® [JRIGeNTHLI LIWIETL®B &S LILIH S 65T360T.
(1(hSHHHHTL_(B: [BITEYOL_Méb, S)160TLT60TT) GIOEMLI(HEVIGTT 61160 LT SHLd
DIFHBLOBLUUSTED Dienal PMOBEF OlFed LISHLOTHL LTLGSSLILGHBSI.

FwIGermumslefluimiseiles ® L6V SIMLOLILY, BT ICILI(HDHS (LPEDBHEIT
OBTHSHSIILIL (HeiTerS.

emw&Csmiienmeroon  (Mycoplasma):

o amwdBamiemmerdor  oieevg  Gomeveldul seim  WaFABw (0.1 - 0.5pm)
LIGORIENES 2 (HaU(PeDL Ul &HJmD  6IFHT  HlewTamuifeenT@Gd.  Elenaldsemern
(PSS (PHeVIeL BHSHTIGD, Fo SpUleuTenTaend 1898-oib ewi® Gumealer
LGy BCwrelwmeumed  UTHSSIULL STELHML ST  HInFUiyed
BTeuSHIN®BHS! SalenOLLBHBe.

o Omaudelled OFevgaUT STEILILIBHAIH VM. 6leT o611 HHHev OuTlHs
L emL” Guirest ) &ML Flule s aTsent. Guogild ©  GUTEMLOWITEIT
ursblefwmsefleadr  DNA-emeu  @uuiB  Gurgl, GHoBhHS  (&H6UN6T6T,
oI CLmengall  GuBmleTener. Semeu  allevmid, STeugmibefled  GpTenwl
IBUBSHIBmer.  BHHMssTarsHHe0 GCamepid “Fflwr  @emwev”  (Little
Leaf), Geoamid euewas sSreugmiseiled STewIu@GLd  “giewLlud  Gprul”
(Witches Broom), Sevamssdsd “Gemevsbarss Gprui” (Phyllody),
ghpeanbdHled “anpiel  Gpmut”  (Spike) Gumeiis  GEpmuisenent  LVGsuM
SHTAUJHIH6NT 60 © GuTL &G GIMB60T. Leep Gy GLometiuim Gprulleneot
m&CHTLIenmerOomT  emWSSTUIL 0 6B Hlewiamiulfl  gBUBSHHFBSI.
amp&BsmLllenmeroomallen Sieniolil] OBTHHBLILL (HeiTenl.
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Si51Camendad (Actinomycetes):

A HYCHMTEMIDFL H6TT HleLeVSHI N HIYBarmuTHleflwmiser, enwdedwid Gumeims
auenfiFflenwill QUBEIETeNHTEL Aeweusmel “sHT LehawFser (Ray sy6ue)
oI DIMPSEHLILBHAIBeT.  Dened  SHTHMBINIT  DI6VEVSHI  [HlEMEVLDTMILD
sTppleorm  Seurg  SImbChHT  HiewieamuifleenT@.  QeweuseT  BIOTHS
mwFlwsHmas Cammpeiliugeosmsv. @eampmpler DNA alsd amBsHeonsd
(56160 6IT6OT, mFL_BCLTenF6ir LB ULIH 6D 6T OITeuT(H6ITer60T.
dBSHBISHT_(H: 6oL GIFLIGL Teniodlerd

JUgnerdlwm - eteib  pmiGUIfl - euspGamundieflun  Geut (1P FaHgemnern
® (HOUTSHSD!, GlevdnlD SIGVEITH HTEUIHIGETE  DIGVeTEND LOBEID CHsHemyeonm
SHTAUTBIGHTN60  MBL TR  HleNeOLILBGHHIHBH. BDenel L0 OlFe0SHEHeML U
a5 SHBMmISHM6N ® _(hHEUTE G 6ITB6MT. O1H19BaTemnLpFL 610 Gurailerd
STeUbemL&ellelr  eumuwl  UGHUTed eueniibd  HPemevd  HTewL  Gphmenul

(Lumpy Jaw) gBUBSSISEBSI.

oL OIBLTemodlerd  ewTemiled  eUTIPLD  eMWFIWGHMS © (HaUTHGWD  6(h
HYCamuTHSleflud  uGWD. @Bemel  MIDSHGLILTEET  DEWIUTFMET  JMiLIL
SMeIOTSBSH. BHBE& LBCwmeddea” eaid e6flgled SaluwiTdhamigul
L BLOUTHET ~ SMTuIOT@GD. oo  (wpdhdlw o ulliT  aHTIGLIT(HL SHerTent
oL QG meniodlesr,  GGenmyid.".Cueemed, G gTengdeier  CuTaBem6
AUBuMenshalelBbha CLBLILGHBSI.

L}, 6hemF H6IT:

ByewiLmbd 2 euall Gumpd Gueidelgnib

1928 sub syewip Cueidledlenr HewtBLIQSHBUILIL L HI ID(HHHIA 2 _60dH60 G(h
SBOFWL HBpeuT@D. @FewiLmbd o eusll Gum  euFeoTBml  HisLpales
Gumrgr Gunt  aifisefer o ulewgd STUUTBBIISBSTHL G enent
EhFelT  HIBLGUTQWITSL  LWSTUGSSUIUL L HTH  aufeoTBml  GBILIL6TenS).
Obs alwiyidss o ullT aHTieurmeneT HIBGLIYSHHSBETE E6U[HHEG
1945-9pb  opewi®  erTeoterol.  Gumflerd  o@mIdD  FT  CammeomT  eumTeLL LT
SBenmBy e aCuimmpLent CrTELISL Lfla upmISLILL L F).

yehemsulwell&ir enL60SBMBES6IT:

1729 P.A. eow&ded aldhg euenimiiy Camgenen GFuIgm.

1767 umewiLmenmm  UehenFdel  FHTeufmiseieo CHTUI  gBUBSHHID  6T&TLIMNS
BebLISHSHTIT.

1873 C.H. ulenméded welshiTaeflsd Lehendsell @eleumenoenl gmBLIBSHSID
oINS  HleHLISHSHTT.
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1904 A.F. L16MT 61060 L} (6hen F BH61Tl 60T Lo © | 6VHSHETNLOGNUL
(Heterothallism) sewrgSibai.

1952  ureng@sniiBaureytd  GrmiLpd  Senewib Hl LTSN  6&HSHHHAIeNLOMIL
(Parasexuality) sewrLpibge.

o "yehems” (Fungus) eeip OFmed eudgHen Qomfl eaufleubd OCFTeO6TGLD.
BasB@  “sremmal 6@  GQuUT(mHeT.  UehmFHeT 6@  uFeld
sTewiluBSemer, QU &  OsmewiL. uFFwiomm,  LUpaTigl L
o ulflsemm@. @emeu @ OFeL SDILEVH LD OCFLFHEMTED  HLEITENE.
uehengsel  ubpslw  uglurerdl  “‘Yebensulwed”  (Mycology)  eten
SPWILGSBE. (HCFHHID - MdbHe0 = SHienmer, Geomr@smerd = LigliL))
P.A. emLDF 6V 6TEITLIGUIT LLEhemFULIWLImevS CxmBpIelsHHauTTH
smaUUBHBTT. st H.R.  sbeoT, @mer GeullerdLiT, amméherd6leuiTs,
auister0Geuniis, B.B. wewii@t, K.C. Guwgsr, C.V. a&lgwemiuwe, T.S.
FHTleueit LBHCWIMT Flov LBDOUBB LL6ehmFUIUIed AIELEVIBITHET SLEUTTSHENT.

OuUITSHICILIGHTLS6IT:

e GQu(pbUTeLTET — Lehemgdellledl 2 Leold  SHlewendhsd Qv  Gumes
6. ..LIT&H&6ITTED LG 6160016001 (B 6MEVD. .LITE&H61T BenemIhS
MDFWISHMSH 2 (HUTHGDHIBeT.  LehenFHellelr  GFevgioulled  enaL 1960
aIb Lmedlgndaemyl senTed (N-oifllemLed & ensGameruenioeaien LIGOLILY)
B@ID  UehewdF  OlFeoenBeumeromed  &ieidl). SHBHLLFSFUT STl ILIHeUSH60T
SlgliemL_uled  ewpFelmiseT  @yewi®  euensWTsll  LIfldbsliiul Heitereor.
SBemev  LehendFHelled  evam. .UTdHdHel  HOHUUFHEUIBMID,  6Teremniim
9 I H(HHHMeNH OHTewI(HLD

E.J. ulevr (1874 — 1943)

@bhHul  yehmauwlwedlear Hhmad opeurt.  Lismfled
® eilem UFT o1 @ SHaHev @bliifluied Geuenmesstento
SPTIFs  pipeuardms  HinielemnT. @56  LIBg
LaIFHevellsg — mBplul G @bHw  Geuenmeswiento
STUIFS) GMLOWILD (IARI)  ereirm QuwIfed
SPWILGHBEH. BeuT 1918 b Wi BHSHlu
srauy  Crmuisemensd OCHTGHHII “UehenF  LOBHID
ey  Gpmuiser” e Quwifed UHHBHmBD
Gleuerflul L.

o smewiLBGeug Ueve L am emwdeiwid (Coeocytic) eteim  onfutiLGEBS.
dBSHBISBTL_(b: leoL|Bar, GobuTL L bhS QUG L (6h 60 & BH61T60
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GMEUD. "I 61T 60T (OERVEIQ)Y:F A IETT SOUILIFSHEUT STILILIBHSBS).
dBHBIGHT_(H: . LIwyGamuid.

MFILISHHL  HTETHInQUl  MAB. .LUTHSH6T  CHHIHOGCWT 60V
OBmIHTHCUT  Llenewibdl LehewF HFsdmen o (HauTdGHIHBH. Sl
LNeMTSLBIMSIOT 6@l SDIMWSHSILGHBEH.  LensbLmension @gewni(h
AmBLILPBLD.  Seuem  LGymamiension,  GUTellWTeT  LITIHINSIOT  SiEGLD.
LCrTememaomaled  emam. .LUTHHeT  OhpeEsdamsun,  @aCpreLmermy
Benentl IBLITH BT DIGMIOLILIGVID 2 _6iT6T60T.

Gumellwmenr  UTTRIMBIOTOND  MAB. .UTHH6T  CHHIHIOTS  DINICHTH
ol GLe Sl HHeenioenul SIPhHHID SHTer LB eT360T.

sl 2 piiyerw  (Holocarpic) uyehewsuled  (prp 2 Leopbd
BeIOUHBS  DEMOLIUTS  LOTBISBH.  LOITED 2 _WuIenIDSHMI 2 mILIL|
(Eucarpic) cuenU 6ot 2 | uHFH60 Flev WGELED) 1oL (BLD
B I0LHSHHH0 FHULB BB UGHHH6T Hmp 2 160 HeneoulGauBu
©_GIT6I6IN. L, (6homIF BH6iT UmeVleLIT, LITeVleIGILI(H & H (LPEDBH6TT 60
BAeIOLmSHD  CFUISmer. Lehenguler UTede0T  Hlewey  LITeVleVHIen6L
(Anamorph) ereipib, umelenmleney LmeBlewev  (Teleomorph) eresimibd
SIMPSEBLILIBGSTB6r.  EHHNeVH6T HTWILLIGLD  LLEhenFHeT (IpLY 2 L6
(Holomorph) siefigitd - gnpevrib.

QuTgleuTall  Ljehengdeme LTVl OLUBHBHHHH60  clpeTml  LIQHIEN6VH6NT
LI (0] (20 8

1. @yewih Osvseilenr enal CLmienms Gemeniey (Plasmogamy)

2. 2 Lam Bmeaney (Karyogamy)

3. @emed UG (Mciosis) aufl eetenBLoQUIATISHSHIH6T 2 6WIL TSH60
LehewFulled HeL OUBID S IOUHSES (LPDBHEHHIT CBTHHBLILIL (H6NTHI.

}ehenFHere0 HenL GUBID BIOLHESS (LPENBE6IT:

umevleor SeMIGILIHEHLD:

BWIBIG 6 &SIHe6T (Zoospores): Beme BuImiE, 15 HBMmIH6NM60
(Zoosporangia) GCamBpielsslLGL — SmFUTMPPUIDL  SHIEDLOLILSETEGLD.
(1hHHIHHTL_(BH: »HL fBHBH6T)

earaligwmiser (Conisia): Gasmefigpus FHmmidseiea 165 2 (BTG
alSHHF6IT, (IBSHHISBT(H: LEVOEILITRIIE06V61D)

aungur  elggmer  (Oidia) / e Levelszmiser  (Thallsoporew) /
samieldbgiser  (Arthrospores): am. .utéser  Lemeybmis — CaHmepid
AlHHB6T  QUIQUl  AlSHHIFHET 6l  DIEMPSBLILBSIIBeT.  (TBSHHIHBTL (B:
elflema.”.L)
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emaypisev (Fission): 2 L& Gged Wenaybm Brewi CFulbFeosmend
HHBBG. (61GSHBISHT_(H: mFCFTEFTHHETTEmIOSerD - FordL )

O @Gel@zed (Budding): GuBGwpmT Gaevelmbal Ffw Guom G  GCumes
aenFd Cameindl oieweu LIMHHIFOFHBI HeldHa euTpsleimert. (TBHHSHHTL B
: gnehsCImeniodlerd - meroL )

dembiLelsgiser  (chlamydospores): swHs  soumerLw  @uiableneo
alHBHBNMMGWD. (IBSHHSHST.G : . LNuyGaMuib)

LT MIOILI(HEHHLD:

o Qubad Caflsalar @emewiey: (Planogametic copulation) pembd
FHaiiemowjenL W Calfl Heflet DemewialBEg Buids Calbl el Eenemniay
el QuUWIT. @&l cwaiml eUeNSLILIBLD.

@55Ca15. Qamewie] (Isogamy) — uyp siewly, QFweiwelsd @55
CaLiL HeMett Benemteun@GL. (61hSHHISHT(H: Flettenasl fuiLd)

gowpp  Cafl mewe) (Aanisogamy) - UB SO SI6060F)
Gewedwelled Goup'L.  Calbl seafleal  SemenwieuT@lo.  (IBHHHHTL (b
a1

Lol smapiseo (Oogamy) — UB Seowliigib, Osuwedweleid
Goumiun’ L &m Cabl soler  EeMemIaITGLD. d(hHBHIHSTL_(h
GuomGevrmiNenmmumflerd.

oSl LasH0mmLmy (Gametangial contact): vumedeniOLmESSHIS 60
Gurgl  obsiiguid, oa@smenfilwn e Cuw  OFHTLITY  gBUBH60.
(1BHHIHSTB : 6oL Ca)

CaufiLre @eewe (Gametangial copulation): GsiflLshiser
B enenibF ® BHDHDH SB(H(LPL_ ML (Zygospore) ® (HAUTH6.
(1hSHHHHT_(B: HHT, mFCamuerd)

eOLTCadu Bememre) (Spermatisation): Swenpuied @®m 2 L&
OsTewi.  Udbalwelshs [/ HeWOsTElQUID Bl e, LMD EThdEH
SLSHSILGSHBHI (1BSHHISST_(B: LsFenwm, BuGrmerdGumym)

o | 00Fsd Bemewiey  (Somatogamy): @uewis  ewau..LUTdSeew
2 | evOFeumailal Bemenie] (IBHHHHTL(H : DIHMHHer0)
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UehenFHeain auenBLILITH:

LIRILBEMTGLD. 6I(hHBHISSTL(B: DjeoL|GHT

ueoGoum  (pwimdBener
C.ooUSCaTmFL 610,  Ler0BHTemIDFL 610,

LL6h 6D F 6T
SLrOECHTMLDFL 610,
LIFgBuimenLod L 610,

LIMésluL (HelTemer.  SeuBmIeT
mFCHTMFL 600 L GhenFH6IT DL HBIGLD

lou L 19BymemLDd L 610
C.enUSBBHTemIDSL 1)  aU@GLILTe0  2atenipdL 6D,

sl MigBuimentod 1 ey,

BeueusLi

L (6h 6D TF H6m6TT

GLoB3O\FHT6uoTL_60TT.

udigBuimenLpdL e,
61601

CaxTAMBLSTEHAD SHHSLILGHBSI.

HTGIGOLT6TgeT .

9|6leuHBFTGLITeLEM

LOTL|&ITT

LN HRISULISTHALD,

LOMBMILD

QNS 26T L (Lpe®M, LeLeVI &(H Odmeni enipdellwid CuTemensal  &eumnslest

QUMBLILIT(HEH61T6L
LdgBuimenLodL 610,
SLENECHTMLDFL 61D,
IEE] UG LILS6NTHLI

Goguitd
LT &6 e0(HbS

gmiteverd  W.  10iberd

PGt 1979 oub  esyewingsd "Introductory Mycology" eiei3  miredlsd
L GhomFHeMert  euemBLILTL enL  Glauefuil L 6orT.

L6y el

LomerOlg B memLDeBHITL LT,

LUféba UL HeiTermet.
eJLoTerVIg BHmemIndH BT LT

DINa6

BP0 EhMFHET LGl

91DBaurTemDHBHITL_ LT,
GW. Beummier 8

glemewtliifleysdel, 11 au@GUUS6T, 1 6ugel U@L LOBBID 3 6ugeld FHienewt

UGLILSBET 2 GITEITEII.

( Gumbtlfley — sow&” G )

L 3

e —
LyBym’_ B e sbBwinemnd L _sin
gyl — aBanenwfi do

M

iy

-
Gifley -
e S&remn & Ssm” 1L m

g smsoor U] ey -1
- . 4 Bean”
ey — st flig Buinemof | do

gy -

sy —
g smoor ] flay - 2
eaigna | - soremin Fiso

e

~,

-
Gl ey -

awmeny G remn & ESsm” L m
g omooer ey -1

em aBan e Bam’ 1 eorm
@iy — soaBmremn Fi_so
@iy — g emgdBan s sio

g smeorififle) - 2

<o, B memundyBam’_ig ot
iy — s Emnem i do
g omooer Gifley - 3

g Buimemin &B a1 g sorm
iy — uhg Bur e sio

g omooer Glifley - 4
gy 1 1 Brnemin A8 mm’ g eom

@i - gy Broemod_cio
e

Quepbifley : e BCL (Y 6homaaeir)

o Gmal @ 6BF VLG

uew OFed  SIEMLOLIL|EHL U

(empFedulib),

mBLY&TeLTeN 0F60 FeuenTd OCBTENIL LIFmFUIOMBB, FTHBNHICHI6NT S0V
QL (Hewrenl&Henm@LD. ervemevld Bomeo(BhEemensd Hal LoBBened 2 1lEhdigHe0
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CHENNAI

oal’ L (lpewmenuld  Obmemi(Beitenedl.  LMeVleLT  OBMID  UTeVleIIOLI(HEHD
(LPeOBH6T60 BIOLIHESLD HenL G| 6T360T.

Wfley — I gibBemmeniodsBamiLim:

*  all(DMIGHSH60 oarL” L (Lpewm STt LB BSI. B &G (pmeUF b
L},(6hemF H61T60 CFeL&GIT SHTETLILI[H6USH 606M60. TBSHHIHHTL(B:
1919 BuimerdleedluiLb

Wifley — II omerdigBsmemiodGamiL:

o HmFUlmIpHenend  OlBmeuoTL OFevdper  (Calbl / BuwisbGHalHHI)
ST LGS aIBar. 2 NBlehdiHed oUend 261 L (IpeHB, LGOI &  ©lsmeur
emwFellwid CUTEaIBene BeuBslel LIILSEMTGD. IBHHIHHTL B: DjeoL|BHT

Wfley III eomerly GameniodBHmLLT:

® o 0OF60 LOBMWID L6V 6FeL DIMOLILML U LLEHheNFHM6Nd 6lBTeul(HeiTer 6.
SOULFFHUT  OBTenIL mFellwid  STenIlLBS B Qom(Hal(BH6v,
HIWILTHe0.  alHpsaldhmisst (Sporangiospores) GareflipuintissT —cLpeold
uredeon  @elIOL(HGBSD  HOLOUBIBBSEH.  SHIPLMLUTD  GHI)ed LG
BOL QUBISBHI. TBHHIGSST_B: OLEnFFT

SIIMIDSHBTELHHI60 (LPeLHIMI BHILLSHHET Digliienl_uilled 10&HECFTenod1L 61D,
paremipdl o0 Gumeiimenal  w@ISLILTG  CFwiwiiu’ G,  &CrmderoLTallesr
&1F BairdbaLILL_ (HeiTere.

oaenndl 610, mFCHTMIFL 610,  LeOBHTenDFL 60  CQuFIPBuITenLDFL 610
LBBID  auger UGl 1wl Crmeniodled  gudlwieumnslent  FmriyILIeuTL|S6iT
&HCp OBTHHBLILIL (H6TT6T6T.

D GNLDSL_6YV:

Lis02_L &(Th amLpFedWID ST LGS MBS GFs0g6TI60 &6THbHTET,
CFe0aGeuerd 2 elTeiedl. BUIRGalHdH aPwmsll uTedeom  @eTICLHE&HSLD
BOLOUBISBH. BuUnGalsHSIHeT FTLML @55 @ SmFulenemuiuib
(Whiplash), opmpr ss60L155 @k  sosulompeswuyd  (tinsel)
QumBmBIeiTET6MI. (LPL_6ML_&B(TH6Y MIFH60 (LPEMBUTED LITeVleoTLl QL& &s1D
BOL OLBISBEHI. (IBSHHHHTH : DlevL|CaT)

MFEBTmLOFL_610:

e OupbuTeTe  FMBPIMIS6T  LOL (G 6mTenlH6NTd  LOGHTenled . 6Tem S|l
FHTaUy, alevmisler 2 | 60F6eile S euTDHeimBet. Flov L (Hewreni 6UMBMUIF
gnibHenel. (Al (h 60 euTIPD 6TemrL Lo, .LIGHTT).
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Qumliy 16& euenIéHamigwenal (LBUWHHT, mFBFTLAD), FTIHSHE0 aUTPLIHE
(Coprophilous  fungi) T(hSHBIHBTL(b: LIGTBLUTeED Db
OHTGUHLF  FTTHSHENEUBENTGHLD.

mFIWLID Hlenerdhd Liev2 L & Hlenevenuwlll CQUBBIeTeTSI.

utedleomr  @eiCumEsD  eldHFemseilss  (Sporangia)  alggiseners
CaxmBpIelliuger cweold HenL OILIBISBSI.

urederIOumbsHSHer Gurgl CabL L HhIG6eT bl HloHdH &GaU(hHenL U
o BaHEHHIPLmL  (Zygospore) Campmielsdleimer. Genel [HwL STV

QUuIe] Beeouled BEpba  Gamed  LGUIUIBGL  UBg  eldHsismend
GxprBmIe s & 6sTment.

Se0CHTMLOFL_610:

21e108E TS 610 FerOLB6lT, LTEuTSHFLI Femmiser (Powdery mildew),
Fewreniiigehengse (Cup fungi), Gomyedsst GUITEIBMeUBM6TS OFHTEmIL
OHTGUILITGLD.

QugplbumevTest  FMMlemIBeT  HlevHdHed aumPLIeDUWITS  SHUdenid  Flev
[HEVTGIT LOMBMILD HL LDBIMNGVID  UTLDS|GHTB6UT.

mFIWLID  BHlewedHHl, Bl eUeMTFFWenLbFH elefll  HBULF oL
QumBmBIeTENZ).

OLIHLDLIT6VTEITEN 6 FMB13I605T6001 BT LD &l6v oL (6031 6001 HEVTT B LD
SPWILGPaiBer (IhHHISST.H : WTOTHS LLFMmImIS6T - 6lfleng. .L1)

uredeon  @erlIOUmHEBSD  Lleneymiseo, Oom (HalBHe0, DUIQUISTEHSHIH6N
(Oidia), OQamefigwmser, demiLalsgiset (Chlamy dospores) euifl
BOL GUBISBS.

Arewih 95D 2 LEHHIPHET  GBemevieuHet  aufl LTl IGLI(HEBSLD
BOL GUBISBS.

g CLmienmg Bevewieneld OFHTLAHSH o Lam Semewiey o L Ger
BOL QUBIeuHs0emev. LiFeonas Gl em o L amBlensoulGuBu (Dikaryotic)
HEWIL. HT6VLD M. .LITSHH6NT SHTeuurLILI(Ha 63Tm3eoT.

UEVBEO 2 (HauTdEsF  Fply  as. .LuTdseT  (Ascogenous hyphae)
GapTeit Il eiT360T.
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SLEVHEND 2 _(HoUTdhS mam. .LTHHerle Hiel L1eBLoTsS auenebhdl OBTeHS)
Gumais  oemwlilemL !  GFsvedemeats CaHTBBIalSEBSH. BFBEHS OCHTHS
Qzev (Crozier cell) stetip QuwiT. mIET SigsEOLOFeedsd (Penultimate
cell) o siten @yewih 2 L H(hHDH6T QHBTH DenenibH G 6L LDIQUIL (T
(Diploid nucleus) 2 anmdBgH. BbHF GCoed @6Nd  SLEVEHEVTSH
® _(HAUTHMBG).

SrlemLigul o LU&MmH  GHOIBed  UGLUMLSVISSGL  LIBG BTG
QBMDBLYU o I &H(HHHmendh SHHABBH. e Gguld  G6IBevleL6VT
(Mitosis) ueiliBgl Ve al® o L amssmend HhABSH. e
RUHRIBMIHSHI 616 De0BHT alHHIBM6NSH  H(HD GTN360T.

VBHTAHSHIFHET — SLerddHerd el vl CuTeis SlemLoLILgnlei
sTeILIGeUSTL BbSHd G Lehenass “enl Iyehengser  (Sac fungi)
aeulll QUTHIITS DIEMLPSHBLILIBHE6ITM360T.

SLEVHEVHEMET  VL(H  MaB. .LTHH6T  GbhH — Ser0CHTaHeNu(HLIL
(Ascocarp) _(heurdBg.

G 6)16MEULITEOT &)1610EHTEH MU |(THLIL|SH6IT 9 GIT6ITI. DI6N6
SleflervBLradwid  (pupedowTsd  (plguldl), GufHHAwWD (GhHever 6ugeuDd
SLe0GwITed eIemIld  FHlemermu L er), SLICUTHFWID (CaTlienL augaud HBHSH
alend), GHOLISFAWID (QuTUl Hell 2 L 6vID) HLGLD.

LdgCuirenLodL_erd:

o AFev eamed asmenmenr (Puff ball), seuemer Sméms uyehews (Toad
stool), upeweusn® Uehems (Bird's nest fungus), swLiILEGH UYehws
(Bracket fungus), simpmBps Gambyl yehenase (Stink horns). gim
BB &HUYLmL  (Smut) Yehenaser SUilfleneus amibsHeme.

o Bl UehengseT  FmBmienieniiaenTaGeur, el (HewiemnidenmaGour,
HleVSHSH60 GUTLDEGIIMBEIT.

BIG euemTEFAWemLbDH, WHBHMH slemenssblL (Dolipore septum)
FOUMHEDL U IFIUID ST ILBSBSI. CLPITD  GUMBUITET  eDLDFVIUIBIGHENT
© 6iTeNiedll  SIeM6N  (PHeVHMEY ((hH 2 L &H(H [Hlewev), GJewiLmD [Hlenev
(@il 2 L& Hlenev), cHSIBTD Blewed 6Iaiml SISWIILIGS MBS

Al o I'sm bHemedwldh HhEmauHHs CaTeTausB@l gl
Bementiy (Clamp connection) GsmBmielsalILGSBSI.
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CHENNAI

e LimeVleorT BT IOLI(HEHSLD OmefligUInIZH6NT, SLUIQUI Al SHSHIH6N,
QT GalhHe0 Ul B CLIBIFBSI.

U6Vl e 1GILI(HE &LD WL OLIBISIBGI. SLUNenId LITeVIMILIL| & 61T
STeIlLBaIH0me0. 2 L eveFed  Qewewiay — HeLeLFH  erOCUTGLAGW
Bemewie] o  F CLmMIenTF  @Aemewiey  HOLOUBIFMH. 2 L&
B)emeuTe) SISO [HI] [HEvITL S emL I (] [BlemevU 16D
MAB. .LUTHH6T 2 6fTenierl. UFQWSHHe0 2 &S Sevenie] BHewl OLmID
® L alguiTedd GHSIMBeL LGLILML H60 HewL OILIBISIBSI.

BeleuTml o (HUTGLD BTEE Ldligui a1l &HFHIH6IT udliguig g6t
Oeuefliypsdled  Hmismby  (Sterigma)  eigid  Sewwinder 1B
srewilLGSemer.  GwiLthdly (Club)  eugen  @eiGeumm  Ldliguipd
BTeilG uFpBuinalshaisament OuBmeTener. @eneu  LiFuevlDTeT  “FlenLl
UehenFHeT  eiadiml olwliuGEeamer. Selwpily  udliguiseiumiriL
(Basidiocarp) steeyid  SienpssILIGSBSI.

QUL 19CITenLoFL 610 BVEVGHI (LPIRMLOLIGILIBT LY 6henNFH6IT:

o AelaImd LGhangdeney LTI IOUmeSHD  SrewiliLiBaldlevemnev.  616rGel
Bemeu  (LPUYMLOEUMTLI  LLEHeNFHEIT 61D  SHIMLPHBLILIHSGITB60T.  6T6uT6mIHBM
FBBlevImiGen LD6WIEWN6D  FTMMINIMISENTAID LD  HTeuJ  LOBmID
allevmiGHerled L (HewTenlBHENTHAD UTLDSITB6T.  OBTENIQUIRIGET, &SlemTLilL
Al SHSHIH6N, Qo BB &6, SLUIQUIOT &SI 61T GuITeTBEnIH 6T
CaxmppielsHat  umeleor  BearlioLmesd  CFLIFSBer.  OeTealilguimigel
fpiy  owwlysemmer  sealiguid, OQarsaissaiypin] (Acervulus),
alsassem  (Sporodochium), Garelygw smdssmes (Synnema)
Gumrenis SIWLOLILH61T60 GxmmmIeNs s ILIB a5 eT360T. B 6henF Heiflev
LTedememrQLTSpoHHeemw apnd (Parasexual Cycle) peoL QupSBa. B8
wyueml FTMhe Ceaupiurheenend CoTamIHeU(HSBSI.

QUITHEMTHTILI  LILIGTEH6IT:

* LehmFHeT GFmallGhS, oML [HOBhHSH 2 6wIeUTeT HTENTEIHM6NS
SHHBODBeT.  GUDLSMNTF  FenSHIHSH  STHILCUT(HLSeneT  LOBIGFLOBE
QFuIgl LDewTEN6T  AUATHSHAIMIDMUL DIHBNHD L EhenFHeT 2 56 H 66l
LITeL&TTH S OFHTOBFTENEOSH6IT @(HOF60 L}, (6h6em & ULITeoT FFEYOL_6ML
GITTHGHI6NTEIT6T. LL6heDF SH6iT DY &L 60L_SH6N6ITEF GraxplILbhHHIMCHTH
LGl  BFHUCUTHL SemeNF  &IUUSET Pl 2 emle|lIGUT(HL Sener
BEFFTHGSDH OB L EhenFHaNal  [Heilenld, Hewo  OFuwiedseT  HEW
alleur eI (HelTerngl.
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BETeMLD SH([HLD GFWIGLSSEIT
o 6wI6Y

® (Qoveingemerd  eiBLML_6or0, S@Miderd  emuerOBUTTe,  auTeBeulGluisdeLT
aumeLBeudBGuu Gureiiena oari’ | LOGHIIL|EDL_WIGHT6D ® euIeUTSLI

LweTUGSSUILGHapert.  Ferol &6 ewaul LLflest  B-ewwuyd  erfiGomgdlwib
g iul emeul L1flesr Bix-ewwiugid smaleiment.

LO(HSHSI6ULD:

o Lehewgmel uTHlefllwmseler euenEfomuwd HBHSGHD DeL60H DIPHGLD
o ufit e HTIOUTHL Semem 2 MUGHFH OCFUISHEBeT. LehenFHeT 2 MBLSHS)
G o wiliferHTieummHL saied Gueideler (Gueaidedlwd BT GLLLID),
QaFuBsumerdBuiflasieit (o1 MGITeNwD  SHengBamedend, SlengdGuim  Lisva6
(Queldfadwd  Hewg@amueveud)  Bureipmenal  SILBIGWD.  SHenmTalGF ierd
utigflwr o Busdgkl QFuud  giem.  SLe0HTUIH  (6TTHITL L 6DLD6I)
Or55HGWTUIMTF F(HHIS MeUb@GLD WHHSTH LIWILIGSHSUILGSHBSHI.

QzmPBaTenso
& iflev 2 _BLSHS

o &ifli DILO6VMIGHEN6IT aueuflsifgluiien ® BLSHS CFUIIsBEG
CaTHBFTNEVHEMED L EhenFHeT UWLGHSLILGHSmer. Flfd  Sideolb,
GEnHCamalld  guilevd  Hwnflds  LELOLITSe0e0ed BT 6163
Uehewgu|d, @I L Careld uileod Hwmids SLer0GUTRe0e0  GILflulerD,
Cardds  oufeod sumflds  LELOUTEebved  @mICF  LEhenFuD
LIWSTLIBH SHSBLILIBETm360T.

Sibwemen WBEID WgagHHe (Bakery and Brewing):

FHa1Cremndlod OFfaldlBw 6B ForOl. GBTHSHHEL (LPeOD FTHEHmTenU
SLEVHABTEVTSH OTBB 2 FHAFBSH. DB Ted GUBLILBLD CUIT(HL &erTen
Qpmiiy, wer, Gymed Gumeimeney Fwimflds merOL  LIWLGTLG SIS TN360T.
Queidlelluid  gre@GalCuIT L, Gueidledwid GswbUT L SLPluienel
LTeUTenL &L 19 © BuUSHFH OFwieudlsd o LGWTsLILGSSLILBGS 6T36T.

OpTHHefler o BUSHS:

¢  HerlUTleveverd @emIGs OBMID  HLeLGLITMIeLeVeD BT  GuTeBeme
SlanLoBever, LGymigBuierd, euTSHGL 610 Gumedrs CBTH HEn6rs
SUmfasILuwETUGSSILGHSIBeT.  LUTeLTmLSHHL 19  HUTfHHede0 LMD
2 _mBHNHG GxhemeuLient “GlyevtedL_ " O aT FBlevImisener
LWSTUGSHFHI OUBLILGSETBS.
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BeuenTemTenLD:

* 1 ehomaGaufsemen (Mycorrhizae) 2 heuré@L g @FmaBLmeflu,
Cumevery,  eu&leMGrmeLiTior  Gumelil Y EhewFHeT,  HUTTMmISET B,
SANOLICOUTHL Henenm 2 Nlehd 2 6B GIB6n.

NwGeuflwr  Gudlwmestm, Gl Lrengdluid  emeiGsmiefiwm  Gureipene
Gouenmemiento  LIUTTHMETSH HTHGWD UFFdenen DIfldbs 256 d 6Tmen.
AIGUOTeLeOT . .HUMGmT eIl Lehend 2 Mushsl OFuiud 23likIFeeVle
aeIB  FHTeuy  euenT&Fd  FITSHICUTHET  HTOUTHIGBEHSHE — GUGTTES]
oarHH TS USTUBSHSUILBGS BSI.

S alleneITeyHei:
o gomeil LT ..Gueomuile, owomell LT GeuTert, GumellLed  FLTe6rD
GuraiBenel DIHD HFFHHEEMIOUEDL U HTETEIHNTGWD. Benal GUTHIUTH

‘Beuemer  AmEmd  Lehwasst  (Toad stools) e GQuuifled
SINWICILIBH S GTB60T.

IJehemFHenTed gMUBLL Grruiseir

Gpmuilest QUi Gpmuis smyemt
Smeuy Gpmuisein
OBevellenT & (hHBH60 Ghmul orHeCUTTC%H &lenydGul

SHIDLTe GFeIalpEHe0 CrHTul Gameull_GLmeenysHdd . .LIMTeLEHL L LD
Lesterdlest b HGeumerd Gnmull CaTedl GLm 19T &HBLD
60l 600TIQ (L& FH WLITEILD

GHFACUCT  GBUS SHTeugmiseier | SOl GHT GHeuorigL m

OQeuewigim Comul
115 Bemeudgimelr Gl LriifleorT  1gUIMiTLD6TEN
Cargienouier i Gmmul usFelwr Sgmdeied - 19l gena
elsTseied gnuBd Crruisel
GammILiLjeuor TG T@omemLI” L medT  TenTehGHmaFID
B emriglguimdlerd BmemngL T 9I6VLNH6T6MD

Bamalig BuimuIGL menioBamdlerd BaraligBuimuigerd @UIDLOL 961D
SLeroLITe3 60860 lerd SLEOLITES 6060610 . .LTULOGHL L 61D

*  9eLILITEeLeVE, MICFTLED, WULSHHT, GueidFledwid GuUTEIBeNe 2 el
CQurpLeeT el EUCUTISBGS  STIMILTHEBE.  Dler0GILITESe0606r0
LNenmmauerd Lehewd 2 6Vihd 2 _euie|lIoumhl sefed LBBICHTmMWS SHTewi{HLD
“oiiemmLrsden” (Aflatoxin) pFALIGUTHDET 2 Wil THGAHBSEI. LT [Bedler,
oBITLTSEFer A Gureipsenel  LehendseT o MusHd  GFuiujb  Fev
BEFSLIOLITHL BEMTEGLD.

| QLIGwmenLl &ei1  aiaiLienal  Capmelesd  CrTUISOSTBHIH®  GBLGSHHHmIQU |
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[STUDPY%NTRE]

CHENNAI

L},(6h 6D FHEMTGHLD. dBSHBHIHHTL(b: 196G, .MU L T6HT, lg 6oL,
amLp&Brmerdo@UITyD, 61O TGLDTemLIL_LT6uT.

® (HEmNSBIPRIFI UL CLTIGHTIT — @&IoLerOLTerd  6160IMB L 6henguImeD
goulL  smwHss  Geuly Gpmut (Late blight of potato) amyewioms
SIWITEOMHAHIGL 1843 — 1845 b 6060 gBULL  OLIBLDLIEHFHSHOTED  (h
eV WEmISGID GuoBul L wéHeT o ulfliphserT. gymemonGet BT L ol (B
GeualGupslen. 2IB8x5CUTEL OBHELeVeL GaneoaICHTeCUTTWD @amIGs sraIlD
Uehmg gBUBSIHW OGeuliy CoHTUI eumsTaSHSHe0 1942 — 1943 ub el
gBuUlL Qued UehadHBE (Bengal famine) @ smyemiom@Ld.

ey Bamuierd:

o Al — o3FCasrmwdl e Hlewm — WusHCTeverd GBWwULD - WussEFen
Guilend - epGamued  eyGamued @ smBpewieni  (Saprophyte)
LEhewFWTGWD. e  Ogmlly, Omeded, Gxmed, SWWHW  STUISBIHET,
LIpBIG6Tled alenmysbaniguigl. emFGaTLed QuUTHieuTd “Qrmilgs SH6NTeT  6I6Im
SIMWHSILGHBEH.  mFamuerd  e0GLTGeumelLT — sTUISH SN0  HFlay
BpIb Ger oiwsed Crrenwt (Leak and soft rot) Carmmieds&mnsl.

9 | 60 SGNLOLILJ:

o mpFlWD FMeTSHSH GHBIHGFHFUIBMB, LN H(HBHmeNd  OFHTerL
MAB. .LITHSHENT60 UG uaTTHensHHler  CuoBurliied  SlenL Lol L IoTes
QUGN B Fnlg UL MAB." LITBH6IT “@bam.".ur (Stolon) 61601
SIMLSHBLILIBH S GIB60T. erOBLmeveleVl(Hb S CapTaiBaHInIg U HemerHSH
owyamiiBsen (Rhizoids) eueniigensdled ea@Bmeal BT BEBID SHeilomisamen
o Bflehdl  aBSHHHOFETETEN 2 FHeydleimer.  MIFTUIGHEHHEG ~ THITH
alspadHammdser (Sporangiophores) Guwe@pTed eueniTdlamper. Gaed
gaul  endLgell, &L CLTamer SHaBpTed g, g6  Faumysh
OHTLAHG  LIeNMTerL OTF6l6)|  SIGDDHSHIGTENSHl.  HIH6T — Heilenld  OlBTemIL
LGrm_GLmienmg g 5560 LIGOGVIL &b (ThHE B 61T STENILILI(H | GITB6MT. AL
hleTeIBILILEB6nTer  enlol GLmamenrl_ Mwimisert, MGUTGFTIbSE6IT, eTewTCL TLlemTe
AmeL  OLFlUIemed  HTOILILBHmert. OFed o 6o _&HL  GILIT(HL SH6NTe

SemenabBamegett, erewiGent Heusmevsmear (Oil droplets) smewriLBasisen.
B MIOILIHEBHLD:

o ayBamuery, umedeom,  uTedeIOUHBE  (peBHelled  BTICLITHEBDLD
CFWISBEI.

umedleor ESMIGILIHEHLD:

o FTHIOTAN  GHlHlenevderied, emdFelwsHHelHbHEH  CeoulleeT  Capmeimibd
BL $35B& THITH EHRVEIE Y A SHBHBHIMHIS H6NT
GxmBmIaNs &L ILIB T3 60T. 0 OF60 SIMLOLIL|EML U & e HETMBM
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LIGOQUIL & (h&HM6NTdh BTN alSHHBHHThISISB6 M  Hielulled enu  Gumeds
AlHSHHD  BTWILILBGHMBG). RalCeuTm  alHHBH STRISUD @
AlHHIHMHH  OBTewIBeiT6NG). AlHHBHH 6N 6V (B mLWILILIGS)
ameiGsoeor  (Columella) een  imWEaLILGHBSE.  BTEIGILDOOTENEIF
GDbIeTeT  UGHUNIBHHSH  alHHiHenT BHTaIBIS Bl  alHHHF  FieuT
OaugsHELD FLOUISH F)60 STeVIGILO6VEVIT FengeuemL b3l VY
CeuafCuBBUILGH GBI, HSGHHS UMTHNSHH60 alHHIH6T al(WheH Siene
(PSS LHW ewndelwldHamd BHTmmIed ) 6msent.

LT MIOILI(HEHHLD:

o CalflLamselear GSemenia) (peOd  LTIIIOUHGSSID  HeL CUBISBSI.
Qu(pbumeurenr  FBpflemiset  IBL o LevddHaemo  (Heterothallic)
o enLWenel. SLetmed  mIBamued  OFHFTlod @HH 2 L 60HH6enLD
(Homothallic) ® ML WIGI LITeVGTLIGILI(H & B &3 60 LIMI@&OILImILD
mam. .UThH6T LUBSHCHTBBHH 0 CoumiL 19mliugleoene. iermed  GlFuiedlsd
@eialgenib  Coumpiul b  sTewIlLBGS B  QeuaumBTHF  OlFuIeleL
Goupi' L. Quewi® 2 L 6VmIEHeT  (wam. .LUTdh&E6T) LTVl I6LI[hHEH S SH3H 60
FOUGBL Papdd  wLmsp o Lesseemw (Heterothallism)  ererini@ip.
FLmISeT @i aHOgHiT  euemaswnenr  (+)  obevg  (-)
CaLfl Lamsmen CHTBpIeIsHlemer. (PHEL UQUITES  S(H(LPL ML SHHTHIS)
(Zygophore) eie0  SenpsSULGBL  FABLL  CUMBWITET DO, .LITHHEME
mwdelwmiseT — CHmpmelsdaiper.  @Tuih  BH(LPL DL HHTHIS 61601
BlolseEpd  UBSHS CablLs  (pearGamesemen  (Progametangia)
Caxmppielsslamer. GCuoaib GCasblLs (earGamgseier mielular oimHECs
shlyggar Caprasl, mHeuled Simwhs GCHOL L&D WLBBID FerdGLIETFTT
(epyeipOemps)  QFed o (hautdmal.  CaSlLamiEer — Smeneuamss
QamLba o CLTienmtg Smene (Plasmogamy) o La®m Senewiey
(Karyogamy) mpenL QUpIdIBgl. o L smbseier Semeanialeanmsd @l enLLogul
° BbHH SHHUWLML  (Zygospore) o panmdma.  aHegHT s
o Iamasen (+ BB -) Swewmt Caba QEBTS  DenewihHSH LGV
ArlewLogul o I Hhbsmend Caxmimeldsdlamer. Ll o mésHdH
SHUPLL  enaled CUieTes DISHMDEF GHHSH 6THMIF 610IB  HYdHdH
S(HemLoWITedt, HJenewl GuUTaiB Geuel o ewpud, @eienL 61 616im  GILosLEVIL
9 _GiTEHEnmenULILLD © (HoUTEHGHDH B 92 BHHSH &S(H(LPL ML QU6
STVHIHIBSGL! LIBG DSH@I6T STewlILBD 2 L &[HHEH6T Gaiped 6lFed
UGLUL iDL Seipert. SHWLML  (PemaHdH alHHIHHThISH6, 2 BHDHDH
sHUPLL  aldssd  (Zygosporangium) o (heurdleiBer. 2 BéHHH
sHPLOL alHssd (+) wBpId (-) erer @TWIL eumsWITer 6l HHIHemenL
CUBEIsTENGI.  SSbDUTTHMSH6D  allhgiseT iDL, (PMETHSILI
yHW  emFlwubHmsd 2 (HaursGHaimer. mFCFTLeer aITDdHmEFFHIpB
QBTHSHSIILIL (HeiTer .
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@ — udligBuirentpdl erd
sleos — SIHMTGCH60610
GbwuD - 9ETiCsen
Gufleoid - oHTHHEM

S ik ) DY & B 6ML_BH6NT, ® J&HHIUIGODH6T, &HBTHE  GLIDLISET,
GuuiFgedr  mlevmiseT  Bumetiz U AL MIBeHled  BHTeWISImIQUI QI
oL @ewrenill  LehenFWT@G.  @ligehenguiler  selupiigser L (G
HMBEHHGL  LeoliLpBdHlemer. eMheed  TGeucidley,  SiHmilserd
GLyeormflod  Gumeiiz  FBpleimiseT MO MIS6Tled  6UEMETUIRISENTHES
srewILGHemer. oi5C  Smeauser “‘CHeuens euemenwmiser” (Fairy
rings) ool SPsLBGA BT  Siemised  CasbOuedLfled  GUITGHieuTe
“gwond smemten” (Field mushroom) gygb.

9 |60 DML

® 6ol HeedHDH, MA. .LTHEHETEL FH. DIHD 6160016015 6m U 6060
maB. LTSS GFhal MLFIlUSHMS 2 (HeUTE G E 36T

(PHEL Hlenev, @TEWILMD [Hleney, CLPGIBITLD Hlenev eMOFEIIUID 6160  CLPGITN]
UMS  MFIWMIB6T  STOILILGSODBeT. LFQUalSHIHeT  (PenedHdl
(WpHevbHlemew  emwFelwid  CHmBmIalSELILGHBH. DbHH  MDFeIWILD
ShUyFaaT OComewi(y, e@benm Wil  HleeouleeTen @ 2 L &H([Heve
oupm @ e Lsmowdeiwd  (Monokaryotic mycelium)  erer
SIDPEEILGSBS. Qe aHEIHT J& (+ oBppid - ) (S BHlaeo
mFeOd  DewewihH  BIWILTD  [Hlewew  mFIWLMISET  EenenIHl
@rewiLTD Blewev ewFeIUID SleV6vH BIL ML 2 &M wFelulHm
(Dikaryotic) o aurs@@ngh. SILenL o L&®m WD  aueihHaEl,
SyemiB

umedleor SeMIGILI(HEHLD

SEMMHe0  umelleor  @eliOumSSHHer  Curg  SlenmiLallsaisemen
® (HOUTHGDHImert. FTHBHLOTET FLobHeneoulsd SHenTOL alldhHiseT (eneTdHdl,
MFIWIDTS QUGS BSI.

umeller’l GLIHEBHLD:

urtederl QuHSSHHeT cpeld BIICLHSSD OCFUISTEID  DISHTTHEN6D
LITQIMILILS6T  STenILILI(HeUS606m6v.  GLIHLDLITETMLOWITET  FBmemiGeT  LoTBH)
® Levd Hetewld OFTewiemel. SmHUlanid Sismfeed uUeGUTIN @55
9 L 605HFH60T60L0 o ML WG| &\ TS QTSI I eMLDE 601 ULIMIH6IT
eICBTOLTEIB  Sememiaudal cpeild (2 Lev Senewiey) @JLenL. 2 I &(H
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(APPES LD]

Ol memIL S ewTLTLD [Blemev EMLDE GUILLILD. CaxmipielsslibGHBSI.
uFlpwsSHeleT o Lasm Qevewihd  GHimed UGUUIBGLULB BTG
BBl UFlywelshaise  CamBpialsslLGHEBar.  LSQuIa]SHHIH6T
o asmbier  (Sterigma) g Coramidemer.  YOulsr LS bHE
BT H QUL Gau(m(maHeit S emL 2 | H(HHHM6NH Ol memr_
WA, LI & GITEVIT6OT (P F F H6EN6IT o (HaUTH, LgliguiseoTumILIL]
QUGTTFFUIemL &5 63T 60T.

udywasaiuginy (Basidiocarp):

* BalG euaTFFwmLbHS uUFpuseiuypiil] Gl ealgaled STeILILBGSBSI.
®a &mby (Stipe)  ewusdwerd, mewsLGxer  (Gills)  eter  eweiimI
ugdHsemmall  LNSsBuluGSHBE. ST S5,  FOSLILBMBIL 6T
® (HemelT  algalled  HTMIHIngUl  DEWLILTGWD.  SMbler  GoBLgs)
mLIedWlend elelIL(BLD. B Oeuewiend Slevevdl HifD HBHHL 2 I LB H60
SILICUTSHHD GUIGITE DMIbHSH HITIHL BH6T Slevevdl BLoGILDELEVTEHENT
ST LGS aBar. Qe HenshHed GCoumii (b  STeRILILIBLD.  [HIGWTSHL 60T
Byewi(H Lidh & BIb 61T GVILD emOBLO6TUILD 616313 GUGITLDITGOT Y (0F:16;)
sTemilLGSBEH.  SMblsr  emwpwliugd o elefmp  SenL Gleuerluj e
SIMDHSH  MAB. .LTHH6NMTeL  Qenigl.  Oeuafiymliugs  CbmesoTs
SIMWhHS M. .LITHHeMTe0  BIFUUILL g@mHUUGHTH  Gumelluime  LIMIHIENSLOT
HFmUULD 260 THGHBMS.

BIWIHLBH i@l UGHBenTsl  LIfessiu’ (BeTengd. &b eamLbelwib
SIbHGBEHSHML_ B STeOTILIBHOB  HIHISHL 96T  MWILILIEGS  LToT
(Trama) eemiL@L. Sewewt  wapllalud  DBSSHB6T OB HHHLOTS
AL Oeuelulansl  SimwpHeH  HaEdbsenmed gl SeuBmieT  amibenuib
aueTomen  SIBBSTGL. BFev  GewiLmhbsle  eugen  (Club shaped)
LIFIQUIRIG6IT ST 6uoTLILI(H &5 63T3 60T LIFIQUIRIH 6Th (&) e ulenL BGui
BT InIQUL 1D6VL_(H MEB." .LITh 61T Uy, .emuglerd 6TeoTm
SIMIPSHBLILGH GBI,  @aloeum(h  UFigui(pld BTG — UFiguialsHaHiIHeners
STbdeener. SeuBuleT Srewih ealdaisen GnT (+) JaWLTHOD LOBEBID
Bremipl et (-) JaLISAD BHEGL. Ufgwelbdiser FHBISTOLS6T
(Sterigmata) et oewwinier g Canapidamer.  Liguialsiser
(PMETHEH BB 2 L's(h  OFTemiL (1pHe0BHlensd  mFelulsHmad
© (HEUTEG) S G360

B IUTBTH SIFBMMBNIBT  AUTDHNSD 1B uTe0 OB & GBI
@rLemL QU] HleweOU|D, @MEMMBIOIQUI  HleweLU|D LOBBILD  HeWIL L 6mL
® & Heweoujld STerliLiBHIBSEI.

wehmaBeaufimer (Mycorrhizae):

Un YehengGeurfl el 15 Lehend Geuflseir UB 915 LehendFCeufiaeit
LLehFHeTal  emFIUWID | enaNB." .LITEH6NT Goufleir | Beluenadmwls  Caibhs
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Gourflementd
SILTHgHwimeot
2 _ammulleneid
CamBpeilsepg. B
Goevienm (SpWGaIL_B)
61601 SIPWILGS B
MM, .LIT
QUEM6VLT6HT60T6085 61T
BenL_Olaueriuied
o6 (B(HalF
LOMBMILD

LGS emuw&dF
CaiBemLbEH, “QBTTQsH
suemevenw!”  (Hartignet)
® (HUTHGHDH MBI

b SHHISHHTL (b

mLIGF TS H6rD
lomIGLmfluiend

GG

g6V

LB GHmed
Li36uofiL

GeueiiymLl
CFeLH M6 oa(h(HF
AEL] o I u@dHuled
QUGTIT &5 GdT3 60T.
LD 6VIULIGH &5 60T
UGS
Geuelliu@Hued
ST ILHS B
GWb U
M. .LIT enLl
(arbuscules),  Gumeis
o Blehd o MILILSH6M6NT
9 (HEUTHG6UBHTED
GBIk L, 6hem g &H61T
ARIEEIE v
SYTLIGNOEG60MT
mLDHCHTMTFT
LLG6HeWF 6T
1. SUTLENE6VT

L, 6hen & Caurf el

(VAM)

61(hHBISHTL(b:

o9\ mer0@LIMyT
. enflamui(

L 6henFCaurf el

I(bSHBHIBHHTL(b:

SLUIGwIT  GL6dTgymest
. OITHPI

L 6henFGeurf seit

b SHHIHHTL(h

o CFTaL_meafium

Linseuof]

Fnjlw

Gourfler

Bomel
(vesicle),

(VAM)

L 6henFCaurf seit
o _ammenuLl
Goueny &
L emil&
oan(H(HaTULD
STE0TLILI(H S5 633601

Gureity
GBI
OFeLHMET

yehemFBaufimenr (Mycorrhizae):

o Lehowgsaier emFellwmser wBpid STouy CauTsendden, G gmuBLD

PRGN
Quwit.  BbHs
o 5lehaisleinmsent.
aUem6LLILT65T60T60
6| |_hIH60)6TT
oUeNSBLILI(HLD.

OHTL ML T60
DSBS
SIMIDLIL

MEEN
LIgleomaL]
ST HIGH6N

(Symbiotic) aumpsms oSewwlBG ehenaGeufas  eI6yI
Gaufled(pbg 261’ L G
L}, (6h 60 F 61T 6T

wesemeImba (BT,

o BlehFudrBG 2 FHFmer  LehenFCoulsel

A, .LIT
SHEUTLD
cLpeT sl
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yehenFCeufizefiler (psdluidhgiaild:

°* Bl LOL (5, 6037 6001 QUM HEMUIF FiMhSD LHGSLD SHTAUTLOT 60T
GuomGeorm_ Gyl SHTUTSHSHIE0 o6 | & 35)6n63 1(BSHSIS0\BTeT6N
2 56)FGIMB6I.

SHTAUTRIBEHHGHD SANDUCUTHL H6IT OBBID BT DIFHH6Naled SHlenl Sl
L ehenFCaufldeT 2 %He|slenment.

* FHTAIHIGBEHHE aUBLFmuld SHTRIGD HBMOIH SHHIMS.

GuuT L bsd STeugmhiseler GBeuTdenend Hmeuy  Coruidsmyemni serlle
HTHGHBH6VV(HHEH UTHISTHIHBS.

ameudbodeaiden (Lichens):

UTHH6T  IOBBID L EehmFHEheHHmLBui  gBuUBlD  mmIGUIfl  SiemwliBE,
meVB0BIH6T 6l OuwiT.  @Fed urdl o _mindent umdl 2 _ulfl
(Phycobiont) sebevg  gefl o uifl  (Photobiont) emenmib, ehens
o minferm ehens e ulifl (Mycobiont) e&ipid SienpdaliLBaS eT3e.
urd 2 ulfl  UehwFsG 2L HMSHH HHIBH.  UehwF 2 ulfl
UTHBEHHSGL  UTHISTIL  SeTIUGIL T 2 L uHm HdH HeMUIOUTHeT L5
pemeoliLBsHs  pfGar  (Rhizinae) oo  oemwleny  gBUBGSHS
® FHoFGBGH.  UTelleom  QIIOLIHESD  HEWILTHe0,  OFmfiguimisert
(Sorcdia), gdlgwmisen (Isidia) cpeod HewLOUBISSBeT. LTS 2 _uiT
o p&s BaITalshaisen (Akinete), aprGurCGsrefwmisesr (Hormogonia),
baITalshaisen (Aplanospores) cpeold QeIGLIhSED CFUISABSI. LEhmF
o ulfl  urelemIOUBSEHHL FOULBH  De0CHT  Hell 2L 60RIGBMENT
© (HEUTEG) S GTB60T.

UeNSLILITH:

MeLHOBIH6MN60  HTOILILBLD TP HFHeiT  SlliLienL_ufled  SDSHBTEWILD
QUMBHEIT 2 _olTerel.  HMTLI9CHMeverd  (OJLILL6DL  15&I  HTeiliL(BLIGDE),
adbefBamevery (sl 6wl gl  eumpueme). FrHeIBsmeverd  (LTemB LG
aumpuemer)  OLTNGsTeve  (HlevshaHed  aumpLIened), &L 66D  GUTLDLIEHG
(BL6V6L 2 6iten FleddbdsT LTenm BFH euTDLIME), [HESTNT 6UeNd  ([Heireuiile0
o oitenn FeldbaT LUTmB L5GHI GUTLDLIENG) 6T6TLIENT SLGHLD.

® | 6oLl Um SIELOLILN 65T SloLILIenNL_UT60 Beneu OeulIBymerd
(euedTwWmISSUILL L LehewF DbSHG STenrilBaldleosnsd) SHyervCGLmed (b
Gumei  oemioli]) L .CuTedBuimerd (B0  @HH  Uemd)  L(HLIBHmerd
(Flewendd UsT Bureip CFHThIGLD DIHIOLIL]) 616l 6USLILIHSHSLILIBHS 6HIBe0T.
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(APPES LD]

CHENNAI

MLHOBET 2 L evGHFHe0 2 6o ehowgd 2 ulfl  oer0Gsmenindl erd
aGUmUSF FTThHmalwTd SmUlar  ervCasTamevd0ldear 6B, Dienel
uFBuimeniodl o0 auGliewuE  FTThHemed  eleled  LFIYCuITeneLs 66
eTeTmID  SISIWICILIBHE GT360T.

MeLHOBEIH6MNED  B(HHS QuELILBL — Slervels Slfleold o _ufi
T HTIOILIT(HEIT HEIEMLOGHUILI LB MIGTENTGI. 60608015601 61T STBBI
LOIT &1 85&5 ] 6001 6M LI (GEIUIUTSHES &BIhSHB-6NL_ -, E56M610(H eT61l Fl60
o MISHdnlpllenel eIl  Sewer  T&  &LlgdbsTllgsents  (Pollution
indicators) asmaLUGH B CIFTHMNND  mLMEeTD DO &MY
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