APP® 1
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> T UDY L ENTRE

(classification of living things)

Sflelluied — (PpGHeL LI(HeULD
S —4

STEUJIHIBET GUT(PLD 2 _605LD

6TH giflaiwied
CaT&g 1
VG — 4

SIBI(PSLD:

® BHTD 6UTIPD 2 60D SHTEUTHIGET LOBBID  6leVmIGHMeNdH  OBTERIL G|
o ulflemiseflenn auTpHMS (pemB, SIELOLIL, BBID OFwIeOSHm6NLI  LIMAS
LW GuiBensd Spslalwied o ulfluied UG, HUTTHIHET SHHIHEHHGMW
o 6uIen6) SHTGent ST S5, ® L6v QUeTTEFWIenL_HSI LOBMILD
BAeIOLHSHD  OFUISmer. SHTeughdHler LGB LIGH D6 2 ewiauTd,
D(HHBHTH, DJHBL ML UISNTS, LOBBID 6UTDAIL LTS  LIUIGHTLIBET360T.

STUTSHHGT SO LBBID OCFUIELSEIT:

e Bg 2160 uGum o mlidbsmend  GeTemiLE.  DIHIGUTeLS
STAUTHIGSEHD Bewev, Hewi®h, WwBWID GeuT 1OBWID  WeVTHET — SLFHlUl
LTEmIGMmeTd  OemeaueTene. STaUJmISeT  SewWllgb, BHpmseieid
Goupiu Lmeuid, Simer  @h  Flev  UewiLBeNed @ JleiTeNeT.  DIHTeUDI
Qu(pbLITELTET  SHToUJRIGeTET  Hewi(h  OBMBID  QHeVFH6T  HevSHIH MBS
GuBeouyd, SiHesT Cougmerrdl MHeVSHBGS SCPUID © 6iTeNgl 6leTLIMS [HTLD
SIBIGeumib.

ULSFHev  srewiug  Gumew  UsGSD  HTeumdeT  @yewih (PSP
LITSHMBIBm6NdH OBTemI(h 2 _6iT6N6l. Sien6l
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APP® LD

HENNA

1. &mihs CFHTGLUIL
2. Gauits QFHTGLUIL

@smer uppl alfleurs LLGUMD GauTsd BTG :

o GauT eIl HeVHHIHEG SO STWILILBID SHTOUTSHH (LPHBU DIFFTGLD.
GouTmperlled HamIHHEHD, SemAIMLL UGHHBEHD Gevenev. GeuT  cuplg,
SIHET HIOIL UGHuled o eTengl. GeuT meld®HF gmm  GoBuggluied
GouTd gmalseT e sBOBWTS STauliLGHBH. GCouisel GnT Lal
BTLLID o e wenel.  SHTaufmiseier  GeauTd  OaT@lyseT  BFeni(h
UEMSLILIBLD, Slenol

1. oemiGaud CFHTESLIL
2. F60606auTH OHTGLIL

aiewl CeuTd OFBTGUIL:

o (pemenBauT  CFHTLHGI aeThg  oLewlGaueny 26wl T&HEG S GBI
e HIHPH (PHeL Hlemev Geugnad eueNTHBSEH. BFH60 BHHFH HIen6wT
GouTmenmerr  @T6wILTD LOBMID  cPAIBITD  Hlewev Gouitedelm  BHmeinniasleiipsent.
QuUTHIUTH & all&HHemevd SHTeUFmIGHeileuId BelIaIenD Geufm
ST LGS BSI.

6l.&M. Sleuemy, Lom, Geulbl

g606VC8aTSH OBTGLIL:

o FTaUTHH Sawialed SHHH  GUTEToTe  OeLedlwl, FLO  LIHLOGDIGTENT
Gautaem CBTHHTHH Cpmeiy euenTalaimper. QUHLLLITEID @ 6ldhaHenevd
STeugmiseied BaICaTH0HTGLIL ST ILIBS B

dBSHBISHT_(H OB, 6L, eHHTFEFTEID

Goufledr LiewT BaiT:

> Gauizdelm  HTaurdHemd Louled HleneoBBIhaHISbIBet.  DawTeneml  EnIH
UBBle CEmeTen 2 Ha|HmSI.

LDGWTEON60 @ 6iTen  [HewJU|lD,  HeNDF  FHHIGImTWD 2 Mlehd
STaurhHen LB LTSHISEHHES DIeDILILISIB6T.

oo  sTaugmiseT SHret SWiHH o ecwiemeud SHudaisar  CauTseled
Crlsdlaimer. 6ihHHISHT B GCayl, LI eml
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APP® LD

HENNA

g,aszir(_Bg,Qg,rr@L'lu:
(0

o plovsFHar GCoBurliiled euaTHAB UGHHHG HWGSH OHTGLL 6TaIml
O, B 5601 6MLDUI DF & 6w (H 61601 DIMLPSHBLILIBLD.
SHWBHOSTSGLIUTIHI  Hewi[h, EeN6e0H6NT, LD6VTHET  LOBBID — Heollbenernd
Caremipeiengl. Hewi® wouler Gumurinied @flwenenr GCBTHS euenTH MBS
HEWIY60  HAMSHBEDHD, S  UGHDHBHEHD 2 6iTeNel.  SHewIgeD
BemeudeiT BHTEIMID LUGHHEG Haml 6@l QUWT. STewih S EhdHE
@G o 6Ten FHMJD Sap@lmLl LUGHFH 6B  DIMPHSLILIGH MBS
Hewiget  Hleoluled CaHraipid Gwrl (B mell Tl (B eTeiImID,  H6ewIg 6
Bemeoulesr  Camemig e CHmeiipid  GoT (B Gsmewt QoML eTeITMID
SIMPSHBLILIGH MBS

SHEWIIQET  LIGwT&H6IT:

1. SHEWILTRIH HenenHeil, Ben6e0sH6lT, LD6VTH6NT, LOBBID HENBET LBUIIBMBS
SHTHIGH DB SBSI.

. Geuflaimed o mMlehslii’ L. BT LBHBID  SHONDOBIGET  HewNgeT  GUPULITS
STAUTSHH T 1OBB LUTHRIBEHHSGHD HLHBHLILBH MBS

. Bemeouleed SHWTNHSULLL. 2 _6wi6] HewigerT 6UPUITES LOBM  HEUT] S 60r
LTSMmIGEHEEG SLSHILILBS GIB6.

. dlov FTourmiseT o ewiomald CFLOHHI MeUHHIIMBET. 61.85M. H(HLDL.
BDm6eVH6IT LG [HIBHH60 o _oilenerl. SDIHME STT6ID  SleuBplevieitern
UGemF  HpsenTer  UFmFWID  GWD.  Qeweoulst Sl SHuled

STEILILIBLD HI6wIenIUl HINeTHT Eened HINETH6NT 6l ILIBH MBS

B®enov:

o pauige Sawiailer Gwed alfbd SlewLwimer uUgsmD HBHHe0 CHTHIBID
LBSIGNOLIL] E6n60 DLGLD.

Bmeoullet jeNLDLILY:

* FHMMLULD, Demevenw! @emewibGHD ST UGHCW Benevd  STIDL
GTIILI(BLD.  LIGEDOWITET  SHU DL WTT LUGHdHG Bewevd ST D6V
@emeoll UL  elei@  GQUWIT. @emevulledT  EMIDWISHHED 66 (LI
BIWLIMBEG emowl BIWLY 6laml GLWT. enowl BIWLIeS(HHSHI Slenerm BILOLIEH6IT
CapreipidSeiper.  HeWIh  DELLFH  HeweTUL T  DemeutbSLILIL (HeiTer
@meoulall LGH @emeowigll UGS  eterlu@B. @emeoulgll LGS uled
@renie FPw 1SS euTl(h euenfldeT o oeNiell. DIHMEH EeNeLWIQHF
CFFHlevme6T eTaIml GILIWIT.
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APP® LD

Bemeowlleir HjemLOLIL
S enevullesr Liwil el

> @oflFCahbamauile clpeld 2 emienald SHUITMHHBSI.

> GandlHH6HEG 2 He B
> Bemevdgienet aufiGu mymelll CGure@ bHenl CUBISBSI.

pfled eurapd elSCLmflwT  IGWGFTRISET 6IHIB  HTEUTHH EReN60SH6IT
epedipyl  BULT el  euemguiled euen(bld. [HENIEG eUeMTFS  SIDLHSH
@emeoullesr  Comugliy 45 HGeom  SgmbL L GWIT  DILVGH  DISBS
BenIWITE Q(HEUMTSH SHTRIGLD SHeTenld GlBTEwIL Fl.

eumOlL_LD:

o oalleurm o ulflerapd, o ufit eumpeyd, @eICUHSSHD  GFUILRD
Cxremauli(BlD G LoTETdH DIHET UMD HGWD. SLeVeT Dig O L GHIH6L
BmbaH  Wewevulet o FF Uy  SHTUTEIGET  OBMID  allevmiEHerlen
QUTOIL_MIH6NTSH 2 6iT6IT60l.

BT eumPlLLb:

e BTD b GINHIBG OF6aim urTmeauulBn Gurgk Hev SHTeugmseT bHifled
WsbhEH OBTemiepLiLmSL UTTSHSHSHEBID. HToemguller Semevdser Hifled
WOHHBH HWILTeAIH  Hifled cppdlujld DiHeT CauTseT CFBILST LUdSHhHS
Blemeoulled STewIlILBD. Hifled HTEWIILBGLD SHTAUFSHHBEG BT 6UTDSH SHTEUTLD
61601 DI6MLDEEGVTLOT?

o K aumMPLb eleiUg HIHSTOTECUT DleL6VGH DIIILICUTH BT  GLDHGHT
STILLBL  DeneudeT EHeUMSLILIBLD [HeitelT 6T b LoBBID SL60 B
QUmOL_LD.

H6ATGIT GumPlL_LD:
* OIMIB6T, (G6oNMIB6N, GLOLF6T, WLBBID gfdeT Seeuwimeld [HeiTei

AUTOL BIS6T LS. UBTUISH HTOMT, DI6L6Y LOBBID HTODT DLEHUIEN6
Beireotfled STEILILIBLD HTEUTHIBETTEHLD.

® &L OB Hemomel [BFH  MBHEL BHWIGWLD. BFH 6,650 &S Hend
2 mLWG. hFHwraler We HeNoTel b SHMBSWTGD. BH&T Hembd 2,525
&.15 Hemb 2 _enLUWig|.

1. presTeurmiseier CouTseT auenTFd Gensiwienel.
2. SHewigeulld, @emeoll ULGHFBeled SHTBW DOBHET  HIHBLIOTHD
BmUUSHTe0 Bevausel bHifled elaMdled LHHS6ment.
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| APRE LD |

o gmoamyuiler Semevd STy o 6o &MBE Qenl Oeueflast (Air Spaces)
pfed Wsss o gadeamer youler GuBuriuragd 70 FHaiHbd HL6D
bifleoTmed  FHPUILL BeiTeNgl. HTOUTHISET HL6O Hiilewid euTpalesiment.  LLolufedr
CwrsHs @ellFCsidbmauled &wmT  400p HSLO  6UTD  HTEUTHISHET60
BOLOUBISBSH. o SHTJ6WID, SLO UTFH6T, &L60 LBH6T, [Hev FJH
STAUTBIGET, LBH6T BBID HTeu WGHmeuseT (Hhd bifled 10&H&HEHID
LT &b6iT)

60 euTOIL LD:

o MHlovaumfL miFeT STHFH6T, LeLOeualdeT IOBBID  LITEN6VAIGTHIGET 6160
(PoUEnSLILI(BLD. LIGHIEN6mISH6IT, [HBJMIBET, LOTHSIHIGENT DEHIUIEN6e)  LD6T SHEDIT6V
2 (HUTSSLILULL &6 [Hlov euMPLMISMTGD. 2 60&60 28 FHAISHD Hlew
QUMHLMIG6T o eileNedl. 2 HMyewild, GFUUT 1wy, GHdb@ WJb  WwBHID
Geautbry

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

2. Ogpear oOwhssTaled 2 6o SIGWFTET WMELH HTHHET 20 BHTE
i HenImear Cxpmaluied LTHemuid OBTHHBMBS.

LITen6V6U6T 6UTLOL LD:

o nflal SleNa] WIBHGHMBATES 2 6o B HMEH LITeNeL6U6ILD 61631 GMITLD.
Bemeusem Lolulled Wsad euBeNIL UGHHH6T DuGD. Lewigest FImgf 25
Q.15 &b GoBauTs W Guuiupd. yYluled &t 20 FHeisld
LITEMELAUGILD  © 6iT6Ned.  LITeN6VAIETH — HTOUJHIG6T  HedJUjD &6l
o Lydbsmenujld Gemeoulled GCFHH MAILILSHTED EN6VHET  HIQLOGITS
o oiteniedl.  &6ielld SHTauTmIGaed Hew] Hewiged GCFOHH e 66T
SIS BEMEVHEIT  (LPLB6NTES  OTBBLD  HIGDLHIHIGNTENE.  EeneUdH6T  [HlG
aenTFd  olemLbH Hemomer  CeauTdeT OHTeni(heTensHTe0  LocwTemnilel LS
AWPHIHIBGHF OCFaip BHHJ o MlehGHRBer. 6.BT. FUUTHHE  Heiterl,
9861, CamBmis sBmTmLW, LenyGuimisdevlb.

UM BHHEIT:

. Oeulil, auBLFII LITen6V6GTHIGS6IT
. 10% Gl LITen606I6IRIS6IT

. &BL6D FMTbHS LITENEVEUGIIRISEIT

. @I LITen6066HBIGH6IT

LDEWTEL  (GHEIMIGBeNTeD oot sl Guilw  @phHul  UTeDEVIGIOTET ST
LUTeneLaUaIlD  @hHUl  Hlenewid  HWILHH60 2 6N . BDH  LGHHH6N
JTEeSHTel  MHevSHHeID, LCuoBg SbhHwmeled, UehaFTIID, FhHl
LOTSHTMISHHVID OBWILD HIPHEG UTHe0SHTalID alifibaieTengi.
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APP® LD

o Qelaumd AMPalLHHed DHHWOTE  UBHeT  STwlILGHBH.  Deve
WaFFSlwer (1pHe0 o WFLoTeT LBHmend OCETaILHTH E(HoHESLW. 61.5M.
L|60O\a6IT 6T

ST([HEH6IT:

o SHThHFel WsL UIHSH Hlev LTI DIHSIOTS WJhIGM6Ns 6HTenIHeTernel.
@emeu  Geulil 6w VBTHSH6T, GHNTUITCHEF ST(HS6T OBWILD  LONH6VSH
SHTBHH6T 616 UMBLILBHHEOTD. BBIG Lewiy FITFM ewp Demey 25 —
200 Q5.6 915 BHBGSLD.

SBCLTUT  WLIHD  (WPHO — HRSLSPMO 2 605  aumMPL  [BTITS
SIIFNSB LGS BSI.

SHTEUIHIS6MN6T HHEUMLOLILIBEIHLD LOTBIIHESEIHLD

* SHHAUMLILFBET GGG HToumidbeller MU DIDFIOTGD.  SHTEUTHISHEN
SHTHIS6T UGN(HD GHLDHMVSCHBL  HHUMDSHHIH OBTERIH  LIGL6OTERI(HBHENT
aumpdamer. mh GHUILL GLbHme0 Slebevgk ML MmiSHeiled  euTIHLD
STUImIG6T,  GUUUILL  SEeumwlismer  GuBp  SieleumplL §Fle0
UTPF B, b UTLGHHe0 &ov SHHBauemoLidsemenl uBp  SpBibhal
OameBeumid. o gHTgenionsd UBBIS &L, gml OFmg, (L &6, B6lalmdd
SHBAUMIDLILBET  HVHSTAUJHIS6T  IOBMID  LUTEMEVAITS  HTEUTHISH6I 60
STEOTLILI(H 6313 60T.

QuUBD) SiaeumPL 5860 QUTLDEA GHTBGIT. Bbs LTS &6v #ov
SHBaUmLILBN6T LUBK DIsbgl OFBmeiGeutd. o Hryewiorsd UBBIS &L,
gml O&mg, (WL H6T, B6lemed SHBEUMLILBET HleVHSTEUTHIGET LOBHBID
LITEmeLaUTS — HTeUTmIS6Ned  STemT LB e et3eor. uBpis S (gml
Camgsde) — ulLmewi, ureBsTUl Gumems Owelhd HMIG 2 LUl
SHTEUTRIGH6IT LIBMISSDLenUIL] CUBBIGTET6. uBmIs ST
AIHMTHNHF  FBBIS0HTRIH  DHHTaUTEHGBT Ged gHleudBE gHIUTH
9 6l6NG.

o1.5IT:
1. @allliy ulLmenl FBpslenevseT LBMIS SOLNH6ENTS LOTM5IU6ITET6T.

2. ursemaTul GamerGrl (h UBBIS SWDLIGH6NMTS OTBBD DIDL[HSHI, DIENEUDHEIT
GG gmIUSHBEG 2 FH6 6360

eignl Gsmig:
o HewiL, OGiHS eUMETU|D SHETEDIOUIDL Ul Hewl(hHeTed GCBITH HlenevHS

PBGD HETMD DBBev6l. 6ol IHBL 2 6o BHTTHMSL  UBMISH
OsTewI(h eUeTTHIEIB6T. 61.8T. FRIGL L}, LO606JmS.
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APP® LD

QUGM(HID LHe Hlewevuled IHCeusIoTE  6UeNTdh  &nlgul  SHTEUTLD  CLPHIGIED
UGS LD.

(WWL&6T - oo HTeugmisener Eeneudel (LPIDEODWLITEEUT D660  Fml
UGHWTHCour  gnfll (WL HeMTad  Sleevd FBlw  (PpLH6eNTS  LOTBIF 6AIBe0T.
el UTHISTUIIBEG 2561 6T36.

. SBxe  (Julled SHBBIMY) - OHH UMBSH SBBTOWUID  Bemevulle
BIOIIUGS oBBID alefbEeT (LpLSeTeH OTBILTG  DIeDLHRHI6T6TS.

. FUUTSHFHS seitell — FUUTHHS HeiTellulled Eemevsem FBIpL Henme  LoTS)
D _GIT6IT6UI.

Cem@dsl Y (Curssialeoedwm)  —  Hewilged  SniTeDIDWITET  (LPL H6NT
STEOILILI(H S 63TM360T.

oI.5bIT:

. 9Bxe1  (Juled SMBTMW) - ObFH MBS SHBTEOPUTD  EenevuTest
BIOIIUGS oBBID allefbyseT (PLSeTeH TBILTG  DIeDLHHIGT6TS.

. FUUTHFHS HelTalll — FULUTSHHE HeTailuled Bemevder FBILpLsenTs Lo
®_6IT6I60I.

o em@Esl y (Curseialeoedum)  —  HEWIQEL  SwnTenLDWITE (L HEIT
SHTEOTLILI(H &) 65TN360T.

(WPSHSMDF OFMHEH6IT:

oeCauT:  (1pHed MHewev GeuT OCemGHHTE &S CHred  euenihdH  Hlener
GauTademen o (HaUTEGLD.
e go0e0 Gaul: GeuTs CBTHHTH FID DleNe) 2 _MLUISTH E(HHGLD.
o amPLibL: e @SUEILI L o ufflend eumupd SLIbL. GLD.

BT eumPL1D: QuIBensWITES HenJ MO 0TS GBI  SHTEUTHISEIT

Blev aumHL1b: BUIBSWITES HlevSHewdH GUTLDAIL OTE OQBTERIL  HTEUTMHISHE.
B @ GUEUILL  amfLsdled o ulflend o ullT euTpPeuSBE
SIFH6 lewlIled, Lewiigid CUBBI(HSB@GLD OTBBHISE.

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

LUBEISSWDL: GCedbhd Hewiger LOTHBBIH

LNTeI0Bmy:  OIHBeL 2 _6iT6M  LDJRIGSMENUD  HLHTIRISMETUD  LBB
OBITEITEHLD  HTEUITRISHEI.

(PL&6IT: GnlTenlD LOMMILD HIQEUTLOTE SHEWIQ6S LOTBMIH LGS
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benaialled OBT6iTa:

o UG FHTaurmdbeiled @m (PpHHU OHTGLILSET 2 _6ITeN6. DIHEIUITEIET,
1. Gautsh OzTGUL
2. IS BTG

Goulr, HTOUTHMS LDEWIEIN60 HleWeVBMIHHF CFUISBSI.

Goufm  LDeusTe0Ne0(HHSHI HMTUD SN0 2 LILSmenud 2 Nlehaismal.

HWIB, HTouFSHHler emwuwl HFF e GeOGHTHS eue(HLD LIGHH6T DYSGLD.
BFe0 Haml, HemIAIlDL LI LGS HTerlILL &l6imeol.

Bemeudeillet LTl (LPSHSIWILILIEHTSH6I

1. @al&Csidsma 2. seaurgd 3. miyTall Gurd@

STUIRIGET GUTIPLD FBHBILIUBL SDiHeT aumPLLD DGHLD. SJewiB  eUENSBUITET
QUMOL_BIB6T 2_6iTeTT6l. Siemal,
1. BT eumpeuedT 2. [Bl60 GUTLD6MGIT

HBAMIDNBET - @Ih  HTUJD  SIFHeT TP HHL  UTDISHBS,
LWISTUL &anlgul FBUIL SILDFMHIS6IT

UBmIS S — OwelbhEH HeWIBEOL U SHTEUTHISN6NT LBBIISBEG LB
2 M

Ueien Gamg — Owelbhd Hewih 2 emLul SHTeufmisel GChITe HiBs
2_50|EmE!-

R R NI I O O LI I R I R R R R R R R LI I R R R R R R R R R N
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APP® LD

HENNA

6th 9108 — 5

all6VmIGH6IT GUTIPLD 260D

SIBl(LpssLD:

BeosulT BxpFlw ueitell, HBIBHI OTEVIAUTHEMET DIHBIEL 2 61T  DLENEUTHHT(H
HMILSHHME  SMUUWEDID DMPHHIF OFevev gBUTH OCFUIH DIbHSD
SITS ST BeNenowiTel SQUIBend GHlo60 GH6THRIG6T ML &6  LIGienLDUITET
alwevGeueil®eT O Heiienet LOJHIG6ET GCUTSIBEUMBNB  LITTHSHI  LDTEITEUTH6NT
Wsab WHPFF SwLbHerT. Fflwsellear o Haluear  SieuTsHel
® MBFTHONS  SBOBILUTTHSTTHET. DleUTHeMNed @(h  LOTewieuel  SJewih
LIB606UEH6NT (b &L (heuend LITIT & SHIT60I. LIB6n61 61T oTmIGs
F[HEL_ BB lgen? DbHH (GDIHNHHET  DIDFHTHT  LLSHHMeNF  &Hmns
LI60 eUemBWITE LILLMDFFHeT Fpapshsll UBLLMSL LTTHSTTHET DIkIE
STBHBI  HTWIHLWLTOIHTS SeneTUTBIUNSBES gBL  DIHOGHWITET  FLDEVIL 60T
BEh SIeUTHET @I6Tey SEWRAT BNBHS GSMSLI UTTSHET. SiPHled
LUFMF SHTOem] BenevdeTl LIFLLMS HewILTTH6eT. DmIGH h  Heuemer
RH Aewevuled B HHEH BOBIH BemevdEd FHHOIL (Hd CaTamiCL HTald
OaTewih BHhHEH GLML T 6T CloueTeneT HIBHSH60 (LPUIGd QEIBTHD
SMLSTE @  Fpidl  OgmeaemeT OIbHH  GLHMSIHET  LMTTHSD
AleUmIGHENENT 2 660  LILIQuied @ (piuior?  Siemetdhdid Gy
orHflwrs  Gmboeareut?  oimel  6hH  alsHHev @By  wrHflwuns
Bmbser?.

o uiflemisefen LeOEIUTT SHeiTenLo:

BTD  euTIpld 2 eudled  SHTeugmiseland, alevmiGHseflend  DigsLomet
LIGOQIUNT  SH6iTenlD  STEILILIGSBSHI. @6UGUT(H  STeUF(PD, alevhIGD Held
SIWID aUTWIhSHFH. 2 ulerflll LedeUlT HeiewlD 66T I HTHB6I6L LOBWILD
aiBsefled  eumapd  ellevmiGdefer  FBplemicbereot 61630160011 b 6D B,
o ulTh0smend o uliflued &apsld 1BBID  GHDHIEN6D  LDIIL 60HIGHENT60
e Cogid, LLMBHHEMID 6Tl o ulflemigseT eurapb LeOGsM)
aumPlL m&eT  BpIb  ewed  GuBmieTen LGB OTBILTHEHEETULD
PN GaugTGID

eumHlL_Lb:

et @pld Hewi(be@nd, Biled I BOWw eumpld 8% &Fowib wmenet, Ljed,
BB @ULsd  Gumeaim) U  alemIGHeT  [HlevdHHeL UMD 66T
BupmaswrsBea  lulled yalular SHemDSHEHD, GHDHEmeL  DIeHLOLILN6HT
SIMOUID B HFBG BLb  wipubGHeamer.  @ULsd  CeumulL
GLDBIemEVU eV 6D QUT(LDLD HETENLOEDUIL CuB B HHSTEILD
LITEMELAIGIRIGET Simal AUTDAISBEG gBm GLI0TS SHSLUILGHBS. Hl(Heous
&J9HEHD, OCueaigWaiseEpd @6l UiGhamselled eaumpdHlaiper. &bHsH
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APP® LD

alevmiGser shemwwmer &6l LITCaHaHHe0L auTPauSBGD, BIOILI(HESLD
CeuliusBGd  FBiy  SHeumliyseT  CxpameuliuBaleamer  allevmiEdein
QUTIPLD @L 1D , SIFH6T UTHL LTSS SHHBLLBSBSI.

@@ OF60 BDID U GFed o ulfemisel

o o ulflenddHer WaF Fflw OQFweoudBld VG OFeoFH6T SGD. b
o _uiiflenmigserlet ® | 6Ul6D penL GumID DI SHI OFwIeLs GTHLD,
CFweLLIT(HSEMHLD Bbhs [B1630T 60011 LI g 6061 60T CLPGVLDT &
CFweoLBGSHSHILGHBGH. B8 GFeveuTed et Fev o ulflemiseT e 6F60
o ulflselr eleiald, weL GFeLH6NTEL ool 2 ulfledimidbeT LD  OF60
o ulflenmisel 6leTeyd DIMLDSHSHLILIBHS B0

o.8T — @@ Ogev o ulflese - oubum umySFwd WwBLID wydererT

Uew OFev 2 ulflese - 16T, SHeuener, LIGL6V, LBeM6I LOBBID LD6M &H6st

Fmsligfleo o eten  23JMHI  UBMEUBET  LHIBTaND, GLETGHaN6T  LIB6N6UDH6IT
uefsbal 19seT BIbllw @ Quiiu sewrenmy  gneihaeied 0°C Geuliuplenso
DIVVEH DSBS Genmeurer Gaulipleneoulled LIFTLO& L ILIb STl

@@ OFev o _ulflemiseir:

BT

o om Ogev e _ulflemser elaimeal OeupID HEWIHETTEL UTTHS (LPIQUITSH
BlewiGeroitdhSwmed GO  uMTdEss  gnigul  10eF Fslw o ulflemigel
SGD.  pemet  Bfled eumupd Heliemo OdmewiL.  etefllul  LoBMID
alevriH&HeNGeuBuw Wsead (aHeatemwwner o ulflamss Su@b. @ &6
o _uiflemiseried L60Geum) o | BOFwIeLHmENT CFwIsBG Fmriy
SIMLILBHEM6T 2 | 60 HlewTamImILILH6T GLmm(mHaaslenmet.

SIBUT  @T e Oged o ulfl eeaumgd BTD SCuTD. BHC o w6y
Qgfshmpe0, @LUOLWTEFS, GauTdlHHed BBID EAeIOUHSSHD DUl
SmASHFH  QFweoLTBemenujd  CoBosTeaidBg. Gemen  BHifled o elten
© 616 SHBHIBETHM6N  al(LYMIF) 5560113601,

BhdH 2 ey, 2 euieyd G cpevld GFMOTEID DIHLSHMBHI. SHHRIGLD HI6wT
GID&E6T ceold Hfley BHESD BHOLGUBISMH. eleflus  LFeusd (pedBuUlied
o Ledar Gupurlnier eupfuwined SeurdlsHsHs0 HeOLOLBISBH. Semal  @lfed
Gumeiy  pLFsenmer  CuTeldsTevsme  GUBDIeTeTET. @ened  ©_6WIen6
Al(PRIGUSBGWD, BL LICUWITESSE 2 FHaFBS.

umyLSeflunb:

o LMSFWD eSIUGID Bfled euTapd @b G0 o ullfl. Bz  HetanenL w
GBIBMPH6T cpeold @ LIOLIWITEFS CFUISBSI.
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lLuj,a'SGTﬂGGHT:

o om Oge0 o ulflwrer wydefeort
CFWISBSI.

L6V Gzed o ulfameir

APP® LD

HENNA

sgFuienpuiler cpeold G LIGUWITES

Bew &Ml 2 efen  GuU(HLLITeOTE 2 ulflemISeT LOBBID — eleVkIEHEH6I

® 'L, SMOISHIHID
LeLBeum LGl sel
HewL OILIMIS6ATB6oT.

©lg6v
o1.8I
LOBBILD  LO6DT H6IT.

@@ Ogevo o ulflser BEID
GeuplLmB et

LIev0

uev Oged o ulfleer SGLD.
OHTGHULBET  SIL6VGH 2 BILILSH6N

06060 L5601, LOGWILILD, HHMSD, LO6I, HeUewerT, LITLDL|, LB,

Beleulflemiseried
€LP6VLD

LeV,

OQFed 2o ulflser G Buw o _siten

@ OF60 2 uiflsei

uev OGFe0 o ulfiserr

@(H OF6060TE0 HLEITENE

L6V OF60H6NMTED  HLETENE

o uffluled o 6en @@  GFe0G60
QUTDHMBE OFUIVSH6T DIENGITHN DD
GoBesTeTHBEI.

OFeL®HEH BB ML Bl
QFweomer  LMdbsliul (b,
O F60H 61T OeuaiGaum
CauiusBGamu  Fmliy
GCuBEI6TET6T.

QUTLDSHNBF
OleuaiGaum
QF WLILHEM6TT
S|DFMISHGIT

QuTleuTs  Bemed  SleMTaled  LOGF
Fllwieney  HlewTGemtmadluwimed 1oL (BB
UMTéhe  SUIsVILD.

CQurgiams el Sjenalsy GLfluamel
SHEMISHEITED LIMTEHS EUIGVILD.

9 MILILSSH6IT
LDGIOTL_GUMRIGH YT

Aeoupplled  FHadbPe,
LOBBILD 2 DL
S UITSI.

Beubnsied
LOMBMILD
9 GIT6IT60I.

& FHH6N,
2 m

9 MILILS5EH6I
LDGUOTL_GUMRIGH 6T

OF 60361 60T V1 (0)] SIF B ILSH60
(6D GUGNTHFS SlemL B

O\F 60L& 61T 6oT
SIFBMBBLILL (B

GFeuLifley
6T6u0T 601 6M B
AUTTFF SleDL SBG).

eLP6VLD

ol.&M:  oubum,  umydluib

W}, 8611l 6oTm

LOBMILD

o1& LoGWIL|(LD, LO6IT, &Heuemer, LI6O6V
LOBBILD  LO6vT SHeiT

aJeomIFAMmiG6MeT HHaUMIOLL], alleVmIGH6MET D66y, 6UQaID LBHID HLSHND
SlgliuenL_uiled GeupILmBaseit

eIT

o uifleolld &1 o Lemev  @h GBIUILL

amfL$HBG gBBeuTHl

HPAUMDSFH OCBTEWILTD ST Dbd UTHL HH60 2 Uil 6uTp (LPIQUID. &
GBI L aumPLHed aumbeusBCaEBL  HToUTRIGEHD @leVRIGHHEHD  FBLIL

SHEOTENLDHEMGITUID  LIGWIL|SBHEN6ITU|LD

CQuB@ o _siTeredr.

STEUJHIGET  LDBHID
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APP® LD

AleVmIGH6T @(h GUEULILL aumblL $He0 aumpeusBCsBLSH SHHIH6T 2 L 660
QumBIeTen FMUIL DIEHIOLILHET SHBHEUHLIOLILIEHET 61601 DIeNLPEHLILIBE6ITM360T.

Ledr

0eTH6lT  [HedlelT  Olebev I  HL60 Hifled eumpdleimert. SedIdeafled  HiTeuUTLD
SHBHUMLLILBMETL LGHSTUIe]| OguiGeumd.

& Bafladl Hemev, 2 160 LOBEID aITed YFulenal Senenibdl UL @G Gumes
AYASHMS SHhHBemer. Lelledl LLG GuUTAB 2 160 MWL DI
biflev etaMFTHAD, GousloTHaD BHHSH 2 HAF B

o Bailer iy 2 _miiumer QFaeTser &GFourd o pliumgl. B& B
SOHABBGHD SHnImmer o BlehF SlvevFH  (IBHBIH  GHTeier
2 560|FBIH. Bl bifled SauTFlILSBETEOS SHBEUMLOLIL|BHEN6NT
QumBBIeTENGI.

¢ Quepbumeomer  1eTE6MelT © L 60  (IpUQAUGHID  eUIpAIIQLILTET  OF FevHel
STILLBS OB  ever  Lelledl 2 L w60  LITSHISTHSlment.  Lhedr
SbLysemenl  OuBmieTenel. o mGHuimer  6umed  FHIGUUTEIH  Heng
SHlpbueud, Hifled DiHeT © 1 60 Fplwev OLBD 2 Ha BB

LI606V!

UeLed®eT  OFgHevsenTed el CHmed  SiwWLIenLIS  OFHTEWIL.  O6Te6sT
QUMBMUWITF FMTHHEM6N. BN, HTELHGIT, DMIFUID SHewl EeNLDH6IT, SHeuIH6IT
BOID  OQeuellliyss STEH HBUL SpFlweuBenpll  QuBp  umbySeTeHba
GoumILi(G & edrmeot.

1. @meu OUHDLUTID OEULILIDEIIL 60  LGHHH6M6D 6UTIDS — FnlgUIenal.
QURHLDLITELTEIIENT  LIGVEVIHGT  [BT6iIG HTEVHETED Bl bHdH Tnlgulen6,
BouBpslesT HT60HET UMD UTUIHSHENE.

. dlo0  UeLEIB6T HEWeL EWEWILIL]  CLPEVLOTE  HEN6VENU!  (LP(LDEMLOUITE
SLOBBID SHETENLOENUIS 6T 66

. UeLeVIE6T  HImIUiTeL®EeT  clpeld  SeuTFldbaleiment.  GILIHLDUITeVT 6T
Le0elBeT LFS auenddHemend FMiTheH OdTs wBmid sSylumer L&d
Gumeii yFFdemen o cwiamidleiiment. LBHeiled  SmewilLpLd, B S
LUGFHHeT Qengomwl RWHSIN LN9HS LWeTLIGH DS

. dlev UeLEIBET B(H HTeLH6T6L L& FnlgUlenal. EelauTml &
&T60H61M60 b0 Curgdl LeLEIUIET UTEUTEIH DIHET (P 2 L 60
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APP® LD

aemLemWl FHTRIGD euemduled LNaiCrrad AmEFD Dievevg Goed
CrraHdl MHBGLD.

. &0 UeLeIBEHDHE (LWBeITETT) HTe0H6I60 alJedlenF F6116)H6NT
® oiteiedl. o0 LILAIB6T LIBHGD HeIenIOU|D, LITHIBTLILIL 63T
SOTUWIBHRISDH FnlgUl HeTMOWD GUBMBIGTETET.

&H6UENGTT:

o Qemeu Hifled, HEVHIHGID AUTPETnIQUIENE. DLEHBHUWITED ETL DL 6UTLDDHND
GuoBosmeTepd i@  GUTmHETUBLD  euemadulled  BHeumDalldeT 660l
SIMWHSILGH GBI, Qewer  Oeulid TBID  eflevmIGHENTGWD.  Beumled
Hev  1oBmId  Benih GCaFmgHeT HTeLHMeT  OUMBB  CUHLD 2 L BLGS)
sTILLGSGBH. Semar Rembd o ulfiblensouled GFeyelTHeT cLPEOPD (LPSIT
o ulit meweoulled GCxHmed, euTUISGGW  BBID  HIDFUTTEOSHET  eLpeVLD
FUTH S B G161

LIB6n6USHGIT:

l. UBMEUBET @EBGFH6MTe0 el uULE@ Curai 2 L6 Sewolienu
QB evT360T.

UL Cumeis 2 L6d SiemoliL] LOBMILD STBBM6NTSHEHL T FnlgUl  6TEVILDLISHENT
STBBIL UBSHS LWIeILBSIBSI.

. UBenaUSEhd@G aMUlhEG LSH60TS SI0GHDH6NT 2 6IT6reol.
. Omal HIMIUTT60H6T (LoD SieuTd & aleaT3eoT.

. LUmeneuilest (LPGUTGOTTRIGTEUH 61T @601 (HLD BBHNBHENTH LOT@ILITH
SDIGML_[HI61T6IT60.

. 2 eefLmm  Olvevd OouBBiLSHHeTed LT E60G6UTET  6TeVILDL|SBHEM6TLI
QuBBI B(HBHleTN360T.

. UBeMeuseT LUBSGL H&iend GuBpBipUliaid HlevsaHled [bBLSHSaD, @L b,
GHEHBOD (PIQUILD LIBe»eUUTeT HTeLH6ile0 2 616 Fn] HBMIGB6T LOJRIS6TID
SHlenensenel LUBHBe CaTemih SIDJ 256 S 6Be.

. upe»euulell aumed LIBedaU LBSHGHLD Hewgmuwids S BULGSHD 2 FHe BB

. @8y gFowHHL B  HWIdeT cpeold @A OeusiGoum  CUT(HL Hewern
LIMENEUSENTE0 HT6wl (LPIQUD. BFHBE& Smalfl umTened e1aiml GLuf.

QH elevhlg LIHeULTRILUTL 96T  STJeniond ML $&Hedmbal  Ceupl
b BLHFIBG  Ogeveuzm  Tauevend  CuTmded”  eTeIUSHTGLD.
GouLhaTmIHe, CHMQUISHMT, LOBBID Fnl 601 G6NMD Bl B BISH6NT
SIOD BT IgEL STeRILILIBLD. LIBenUH6T FTEITEOUIRIGT DLGLD.
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APPES LD |

HENNA

LI6v

Upeneudser  Geusliprhdenmer  ewFIlwm  oB@Id  Feadwmeled(hhal

GouLpapmmised aumHlemer. o6k Gumed GCamenL wBMID Bl F  IHsH(LpsiTen
HTeVmIH6M6L B BTLGL LBeuseT Oeuel BTBHEHHE 6levensg Gurdlaiser.
aT6iBou  BemeuBH6eiT alVMFBLITGID LIBeneUSH6T 6163IMI  DIeNLDEBLILIBE6ITN360T.

Fovo  aleovBIGHeT  QIGHBLLQUITET  Goflen]  HalTdHs,  DMATHI
QFwedLIT(HSHM6NU LD poISHSHall B ® BHHHIH 6L FBUBHS 6STmenT.
Bppmedd GalTiamew o mésd Hibernation eredimy  GQuwit.  er.om:
GMLD
3(8;5 gowb oo  alevm@seT SiFsluguTer CeauliubHmsd SHalTes.
SMAGHEH OFweoLThsemenuld HBISHaI B 2 BEHHHH60 FHLBSH GIBE.
Bhpmendd BamenLsmev o mébsld Aestivation el  OQUWIT.  61.&5T:
bSHeN 5.

QL L SBLD

PULBID BT GmBeuTd 2 6i6em GeulILIDTeIl LITenevalaTsh&He0 6UTLDSS6IIN360T.
LITEMELAIRISHSH60 UTDAISBEG ML DISHOT 2 L 60 Spaumld Fev  Fmiiy
SIMLOLILHEM6NLI  GILBMBIGT6IT6.

@6 HeWIL  HNEVLBEIT  LITDGVRIMIHSE0 2 66l GHL Tl  LDewTedled S (b
® L6eneL UTHISHTHE 6ABeoI.

Bmeal BT HLEGD CUTOHELLTID IFHBIOTET  HOJ DIHHS, Heol
o Laled Chdbad emeudhdl OBmeEmpLD.

2 VJbHSD uTemevalaSHHBEG gmmrBGuTed H&iT o Lelled [ GFldh@GLD
SHBaUMLOLIEnLILT OILIBMI6TeT6T.

QLLHD GoBhd e Fppeny OeuelCuBBIFBEH. DIH6T  FTewid
augewi®  smeorliBD.  Guoeud SiHeT 2 Leded  @mbaH  alwifene
GeuafGuimieugevenev

QULSD H6iT 2 Leded BmphaH FPsHene] Byl GWrLSHTed, DieuBBTed
LI60 BIL&EHHE B DIHHSTO0 2 Ul eump (LpIQu b

QULSD Hhed uGHuled Garplenu CalldHm dausSHaBa. FoH
CpemauliBld STeVRIS6MNED @LLSD HT  FHoev LGHuled Caigdhg
meUSSLILLL GQaTuplient FendHdl a1’ L1 OLBIFEImSI

14 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




APP® LD

o oULsD Oufw, slenLwrer SHewiB HTEOH6T LP6VLD LOHSHITET  LD6wT6060
BOIBTS [BLEGD — SHelewenw!  GubmieTeneal. @HelTed QL L HHNDH
"LITenevaleTd SHLILIGD. 616l SINLPUILITTSGT.

QUL midbele Hewil Hewl Senlodeil BEID GHTeL DIH6ET Hewwl LOBBILD
STHIBM6T LIPS Luieded @(HbEH LUTHISTHHBSI.

pTdS  SlaumImiseT SrFden 2 6M6em OFevaumHSH SOLUUSBHTEH  CLPIQU
Blemeoulled STemrliLI(BLD.

aUQUTUPHID SMIST[H 6160 BT  DIHHHINECH Bevenev. o ewialevl(hHb
Bxhremeuimerr He] 2 L aVleDell @ (HauTsHd OBTeTHBS.

B WIHe  afleomsTar Hevdfl  uedFWTB  Lenevseler g o eiten
urtenpHeflel SbHGHeiled 105 eellmpTad HIMWbHSH, 2 L 60 FLObHEneVU]L 63T
gnll SHTAUJ UMBHENENT 2 _6RIamID FHmesT CUBBIGTETSHI.

OeueiGouml eumPL_miH6riled 2 _siten @ll6VMEIGHH6IMN6IT HEBEUMLOLIL|SH6IT

a] 60miE 61l 631 LD SHHEUENLOLIL|EH6IT
Uiy

SlITel Bl SHaU LGS | untgsTiiBster Hgomer GHTev,
OleuemTenLowlment 2 @FTLomId6NT

QuewmT  Guleor SHaU UGS | BhSHeusBHTen HiBLILIB6NT
BLLUSBHTHT EJeni(h  HT60H6I

eUemWIm(h LD6MEVLILIG S @(HEUBBHTET GUEDIGUTET  (GHELDL|EH6IT,
GoMifled HHEH LUTHISTHS [HeNLOT6oT
o @ymiomis et

SImIBLD &(h augieuTer LmmID Couslons L&
Falgul HEITENLD, EenJenul
LNQUILISBHTE  FniTeDLOWITET [HBMISH6I

R R NI I I O O LI I N R R R R R I R R R R R R R R O N N LI I R R R R R R R R R R R R
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APP® LD

HENNA

7TH gplalued

Tz — 11
NG — 5

QUEMSBLILITL_IQUIN6T  SJIQLILIGNL H6IT

SIS LD:

o DPRG6T STemeouled UeTalldGHEF 6FLMSBHTE aledJouTd  6I(DHAH (HDHESLD
QuUTIRGI, 2 MSEHMLW OUTHeTHMTHW LeTelF F(Henl, LDGHW 2 emia|Ll
Cully, sewiewiTds Gheme WBHID STevewiHeT  CUTEIBeNe  SHWTTTH
MUSBLILLIHBGWD. SIS SWTITE Eevenevblieed, SeuBenms SHUITT
CeuweupBE DphEeT Hs CpJb OFeval GCeuemigwl Sméb@w. 6%
Gumev eflewds HWL, [HTGVHID, LOBBID DIBHLOMOIHEMNED  CUIT(HETHENT
(LPEDBUWITSH SIbHD) MEUBBLILIL 19 (HEG)LD. QEERY QUIT(H6TEHEM6IT
AUMBLILBGSHSBIH60, Saupenpll Ufbe OameeugBeg Weab (pshaluimeaig
SLGLD. BOMWFHBB HTD LGB L HTOUTHRISENIUID, aIl60mIGHHENETULD
&TewiHCmrd.  @B&  euemguiled  SomT 8.7  wlevellwiest 2 uliflesmimert
seuiLplwiul G Ouuwifiiu (hetener. @@BUUIID 2 _6udled 2 6o  OLOTHSH
o ulfleomseaies GmBbHe  elenienlbmauleorear o ulflemiser ol BEW
SewiLBlwlILL BeTensTe Lev Siplalwed OInlehTaHeT HLLSBTTEHeIT.

Baeuemy BHTD  swiLpbhs o ulflamsmer SeuBBiBg Sl ulevmer
BLSHMS BpId CsTLTysmen  o¥bha  O@meTeugmaeTed o ulfluied
aleOIBTHeT  @mOumd  Ufleysenmmae Ui glemeneit.  Siemeuulmele,
SHTAUJBIHEIT LOBBILD all6VMmIFH BT, o _uilflenmisemer Sleumnsleot
Qurgiuewiseflenr Sigliien uled OFHTGHH60 2 ulfluied eUEmSBLILITL 19U 16D
6TeuTLILI(BLD.

® aigl eu@GLILmBUIed 2 eiTerm GUITHeTHM6NL LI I9Wieds.

e BpIBaTV, Oueng, SHHIOLVMS, Gamwieubslly, Seowomf, er el
alend@, meneoomml, ueiteflienu, wHW o ewiayl  GuLlg, UTLHITE,
GBILBU®B, Hewiewitd Ghoweu, eHCHTL OuLly, Gueitdled, Gueor,
DM Camed, &He, 66T6L, 6I(IPHID DILenL, euewreIl  GlLeTEleL,
SIONLTET, OUETH60 FTWTSEGD HHal, HogF ST lg, aUMTUL DI DL

1. CuoBseniL GuT(meTdamen @yewiLmsll UflusB@l Oumrgeurer &b

GoumIumL 19eneotdh  B6uT(BHLIGU|BIGHEIT.
GL.BT: IDJHHT60 Spavtenal / I SIBBene
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APP® |1 |

CHENNA

2. @meu  @elbeuTeitenpuld  Gueud  @yewipll  Ufleysenmall  Lfés
BeBTH Coupum L& HewiBLIIQURIHET.

BT, & 2 LMD WFLOUTHLS6T 611 id /1yl QUITHL &6l
o). WJID DGVeVTH L SMHID GUTHL &6T /  OJID DI6LITH  6I(SID
QuIm(pL_ &6l

3. @meu  ealbeutaienpud  Gsuitd, Gwendb @yewngrediGl  LfleysenTs
UMiusBg CapiLTGamend OHTLTHS S BLIQURISET.

LB HemeowiTaienal / 6IhGHSHIEF OF6060&HIIQUIMEI
md 2_eenenel / B DBBEN6

Bphal  QuTmHeTHEnhG BB  Feovo GCoupuThHHEHD, E@BNBIENLDDHEHLD
B\(HH P GSTB60T. &\ L& H6NTeL U@&HSHSH60 FHme|Bsmev
(@IM2_MPAUPSIPTET  OBEV)  DIOWHS  DbS  @BEILOSEEIULD,
Goupiumrsenemujd BTD o Mm Cohrdhsd Qeid SHrewr  CeuewTigu 6T,
®55maCxsme0 g GMIUILL GuIheneT alemyeuTsd @eid Hewih DISIHII
O®melien  BIDSHEG 2 HASHBH. UMSIUTL QUL DNlaluled  DISlEhTH6T
(peoBWTH, eefigmear  eaumauied o ulfleomsmer SuITUIHEH  DNSIHS
Cameiten 2 HUBBEH. BH USGSIHSNTEL  UGHSHHL  HmeyCamensols
LWSTL(BHSHS  eUeDSLILITLIQUIED

> pEend Syer fungyeased

l

l
rww“j

CLAPS rEBE M Sy a8 £_aTETeDal D58 SDDEDeY

| |
St s, ( m] (Q‘,-,,)
wgdelLapBonar swnaBand -
Qi exrUSe i b
saflunes
Aand Dhoss e

- mldmu‘o&.n@dmd

2 (HUTHSILGHBH. BH UGHHBMTHI LGHHH0 Hme GHmed 6IeiimBmed 616316017
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APP® LD

HENNA

o o ulflemigemern Sleumnsiedt BBIENLOBEIT LOBMILD GoumILImBas6rTeor
SIQLILIMLUTED aUMSBLILBGHBHIHD DG LD.

O UGHBMTBI UGHHH0 SHBeyGoreller FMBLL SIDFHISEI:

> @b Fply oubsd @ GWwmalCuw aaiats CaupubsHaHs ST BHBS.

> GO L @@ LWL 2 6Tengl Se0evEH Be0eNe0 6IRILIMNS MaIHEH
Gpemaull Lfés (padBg.

> BuHuied @& GO  ISHD  BDHBSGD ey Sl Talg
Blemevenuls OCHTLTSBSI.

alevBIGEmen B(h LGIHBNTHL LIS H60:

o A UGHBNTHI UGHHH0 (pempulled  SHpHHewiL. oLkl 6r 6T
Ul guieney  aumaLILBGSSHIS.  OBmUUSCHTY, 1oulled, GImiE, L6,
Houemer, CxHemy, SLewID, UMDY, &BT, HhIGLO6, 6IMIDL|, HewI(H, LOGWIL|(LD,
SlLenL LOBMID HLML  L|(LD.

. (PSHIOBQIDL] 2 _olTeNTenel, (PHI0BIDL] DIBMENE!  6TILINHSH OB TewI(H
BT SluBedB @Jenih G (pdHenTall Lfldseumid.

. 2 L6 GeuliLmplene0u T 6ot SlgLILIenL U160 (p&HIGBHEILDL|
allevmigdenen Goguid et LifleysenTall LIfldae0TLD.

. OBE@ Slevdl (W, OFFHevser  Bumeipeummler  CeumumBaserest
Slplitien_uled Ggild SleuBBed aMBLILUGHSH (LPIQULD.

GUENSLILITLI9WIe0 6T SiQUILIENL :

o o UiflemiseTr e DHH eleienibensuled STEIILGH GBI  DiGUBDBEF
Aw  OFT@lyusemTas  aumslubBHS  Ceuemniguid  SleuFluorSmg.
o ulflemiseaien euemaslILTh 6SLEH DBBlET  LWILSTST @HFH HeTenLo
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aUmSLILGSHIILBGUSTD, @OHIC Wsaybd gBmies OsmeTeniul L  Heier
QUMSBLILITL (B (LpedB SHLGLD.
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APP® LD

HENNA

aeflewowimenr o ulflendgdled  @mbal  Hdbseomer o uliflend  euemny
LliLguimg LMewITD auenT&d SimLelend BFH GNSImS!.

MbSH 2 60&5 UMGSLILITLIQHT (&6NBSH6I:

> AJaVBEhEHEG GOhH QUMGBLILT 960  (LPDBUITET  (LPdEUISHHIaIND
Q&BTHHBIILL I60em60.

» U Gaev o ulflemser LGITL 9erdBHeiled EHbHI L6  (Lpemm
CxrmBmIeNSS LGS BSI.

> Sl L o _uiflemisendba, o flu (LSS UISHSHIGULD
QULDBIGBLILIL &16060)60.

> UGymigeoLmeler &S eurpd e o _ulfemiser  uyGsfGWImLigdH
LIGWTGMLILI GBT6uIL 606U  £{6V6V.

BmosTs QuWITiGHe0:

sTeouTT®h  uTamles, 1623 oub oewih o ulflomsemen @rewi® 6C&FT60
CamewiL  CUWTECTH SmPLLmE  DBI(PSLILGSSHeMT. BFBES S
Qame0 GQUWIMGL (wWedm eTdIml CUWIT. DGHewen 1753 b SLewih HETTev6MD
ade1Beutuiend eleTLIeUT GFWeOLIGSHHeT. DeuGr “mHaier euenSUILITL 19U 16063
SHHnD 610 DIEWLPSHBLILBEIBTT.

& Ogmed GUWAGWL wWes eeiug 2 ulflamseEnrdd 2 605 Dlemaled
Quwf(Bd (e G BHSH WeBLILILY @aGeuT o ulfleripd (PsHedsd
Gufleors  QUwiHD,  QFWILTouHTH  FABpfleors  QuUuwiHLOTE — EFewi(h
QuwiTesemend  CaTemNY(HBGWD. YRISHSH6e0 eiupgid  Curgd  Guleorl
Quwifler  (WHeL e1WHH Ul  erupSHHevid, Fppens Guuwiflear  (WP&Hed
aWSHSH Fslw e1pSHHevid erpHLILL Couewi(BHLb.

o gIyewid: OeaumsTwudHSHer G  Ogmed GuwiTt  oevedwid  FLlenLeuld,
Sevellwid - Gufleorns GuwIT FlewLoud - FABPlen GLWIT SyEGLD.

oLy GQumAnOuWT eeugdl @ GSUEIUILL u@duled PG @
9 6iltahT CLIWITTGLD.

B CFTB CUWIT 6TeTlZ 6TIBID WIBTSH @ 2 60&HeTalul CQUWIT LGLD.
ofalwed olehTaer LFHw o ulflamsmer @eid S, DIHENHISH
GBUILL  ugmBlemeouied eaILUSBEG Bm T QUi  (pedBUD
UDSLILBSBISOID 2 FH6SBS-

oo o ulflsaflenr opilalued QuuwiTseir:

6L, 6T6U0T Qurgih Guwir Sflallwed GuuwiT

1.

LDGDT 60T Bamm@om G luwieiterd

OeUMIGTUILD Sl WID FL emL Il

61601 Gyl ey Gyl e

2.
3.
4.

Lmm Gameobum  edaflwim
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APP® LD

HENNA

Yeflwl LogLd GLof6T_6rD  E)630TIQ &BIT

TN FenF Flgerd oymewrig.”.BLimeduim

GeuliL 1oyLD DIFTIQGIHLT  E)630T1Q &HBIT

HEUMGT greoimT OUB&HFT L T&H6EmL 60T

9.

BxpmisTul S1HHe0  Huydeugm

10.

OBeD QEDIFT FL DL 6UT

11.

L5 60T &L 60T &L_60T

12.

DT 6h T FILgerd emgeuteitendlerd

13.

Behd) 2ehALT o1 . TenIBeur60

14.

uciumerf) sTilaT  ulmum

15.

GuilFena ..Gurmenfldberd
LTdbemL_6Vl. .Gy

Benaialed OBTeiTs:

QUMM 1I9UIe0  6TaTLGE @ ulflemiseilesr LewILSH6T, eMBMmIeNLD, LOBMID
CoBmieny SSlwIaBmB DQLILIHL WLTHE BT BH6ITeNSI.

o Wiflemisemen SIHLWITETD STILSBGHWD DB USMBESGHD UMSLILITL 1960
CxpemauliLbHBSI.

auemaLIUML 19uwiedled  Gumevasld Oup Ufleurseayb, FHBpslernd SugliLenL
SIVBTHAD HHBULBSH MBS

allevmiGeusld GoguIbL. BFeni(h HienewT 2 60&HOTHL LIM&SLUILL (HeiT6eNg.
(PSHICBIDLBBEn6  (PHIOHIDLIBB  afleLmIGHEH6IT)

WHOHNIDL] 2 6wl wenad (PHIEHIDL] 2 ewL Ul alleLmhiFH6T)

(PHOHIDLBBeNeY @eTlFH OHTGHH BTl LfldsLL (Heiterer.

(PHIOHIDLL WIena Db eU@GLILsenTall Lfldbalil (BHeitermer.

SHITEUI RIS LL&@GLD LOMBMILD LLeuTs SHITEUJHIGH6IT 61601
QUMSLILIBGSHBLILIL (HeTenel. SlauBpsledl o L euenioli] LoBE@ID  Senumlilest
AUl  QuTmHeH  Coad  oewen UG  Lfleysenall
LML ILIL (HeiT6rT60T.

1969- &b et s Al BLEST  aIeUeITe0 WMbH 260
QUMSBLILTH  (LpeTQOTOWINILIL L G).

MhH 2 05 aUMSIUTE 2MbHFH CUHEEHIGMET 2 6TeNL SHHUIF. Dlev6l
Qomrefigm, yGymgeroLT, Lehewgseir, Lemmenil GL wBmid ojenGosvluim.
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APPES LD
1923 o0 Sewi(h STeOUTH LTS elaiLaugmed @@ GFmed UGB
woB  SPWPSUILGSSLIULLE. BFHmer H6meverd elaiGearued 1752
D eWIH  HEWL (LenBLILIHSHSGTTIT.

o uilflemisenerl QUWAGHeL & QFmed QuUWIfBLD (pemm CLITSHIeUTeT
(POBWTGSGID. BFH BFeni(h CUWITHEmeT 2 66 &SI

& Game0d GQuuwifled wpxHev GuWIT CuflerdHewHud, @FewiLToud GLIWIT
FBPOMSMBWID SBISELD.

&Bymeverd leIIGeTLeD "HMEBTEL EUMSBLILITL Q6T HHNSH DLEUMIT.

L R I R N N N N NN NN
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APP® LD

HENNA

8TH SCIENCE

TERM 1

SIVG — 6 HlewTemiullifiselr

SII(LpssLD:

o npiewiamuifleeT Semaled Wseaybd FHABwWHTe GQHLUUSTED, DIEHEIHEN6IT
CeuBmIs &I B 6ITTEL LIMTébas BuleoTg. 9leiie|ullflemhisener
mlewiGeritdhalullenr o galulemmed wI BEWL sTewt Guisvid. 61eGal, Sien6l
mlewiemuiflaeT  areLBSeimer.  Hlewiamuifleenenl  uBpill LSS
flalwelen LNfley miewremuifluiuied ereTiILGSBSI.

mleiemuiflaeT SimerdHd S misalald STeTlLBS@IB6aL. Siemeal HTHBH,
BT (Gommsel, ¢fleel, SmIS6T WBBID OCLHEISL60) LD6WH LOBMILD [HLD
® LadbEG o 6m@emuyd gnl.  STILILGH BB, DIEHAIBENTED  &HHEMLOUITE
LOBBID UTSHBLOTET  GlDHlemevBeNTe, Gleulill  BHIHBMIGET, LITEN6V6I6ILD, LieuT
OBHBID  QOIDTET  HLED UGHHBeMIdD  eumlp  SGuieiid.  BSHSHMSUl
GHLDHMEVHEMNED  DIEDeUBET  GFUIVBM  Hlewevuled G(HIH@GHD.  FTHBLOTE
Glbmlemeoullenr CuUTEH OFWEOLIL S HIAUBIGLD.

mlewiemuiflaements  umpl  @mbgk  Ufleyseller  &Sp  BHID  LIQHSHEOTLD.
S|ENGDBGTTELGT:

*%* GMEUJ6EID
umeblerflum
LGheng
SLEVSBT
LGym GLmBgmeur

MEUJ6TL:

o mauJery eIl WIBF FNlu HIFB6THMTGD. eweu WOFLL CQUTHET LOBBID
UTSHSHIHTL  Sieenal.  @Qewed o ulheiien  OB@ID 2 ulTBBeneUSEHHE)
L LI L eneudenT@GD. @evdhdHer  GompPuled eweugerd eleilgl  “@lagd”
eleoTl  OUIm(HETLI(HLD.

MAUTETOHEIT AEVAVEIERIER GUT(LPLD &L MUl oL (H6UsT6u0T B6NT(GHLD.
emeugemerll LUBMiwl LIl “edeugmeved” 616l DIeNIPSBLILBHIMBSHI. MEUTErOH6N
ursgflwreneuds &Tligeoid 10000 wLmE Fslwemer. Seneu  Geumui L
AL Wmel. Slmal, GHmed augeld, Gsmem eugealld 6LV LB
6L QUMIGBGIT.
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APP® LD

meugerlei SJEnLOLIL:

®  MAUTOVTEIH WLl  UGHUTed  19.61601.6).  DIGL6VEHI  SUT.6I6H.6].  emaUSD
CaTamiBeiengl. SiHemendF amplujeien GeobBHG LIHHHTL DeIH. &6V
AUMSWTEOT  MaUJerdelled QIIUTH 2 _mBdWF  GHbHIH, LTSHmISe,
Gamuply  wBpd  &TTCUTmaBLCILlLTed il WLBWICWTH 2 _mm
ST ILGEBH.  Beiejempuied afipener (Spike) Gumes SiewLOLIL|FH6I
® oiteniedl. @emed emaUTery HiHeiHeT @Lulfl OQFevselled @Ulgdh CldmelTenr
® _ 56)|B6IB6IT.

maUTerVH6T 2 Ull(helTen LOB®ID 2 ulFMm| LewTLGemend  OloTeuwI([HeiTere.
o _Ul(heiTem  LICWIL|SH6IT:

e Ooulid, GCeugdliCum(peTseT LBBID &SHNLSEHHBESL  UFHe0aTenet
LM &l esTment.

LU Tfludlesr AERVER I RIER] QUI(HSHBLOML_[HSI, SHMIBHETHEDL_ULI
FhHH BT HTHhIBET o (HeUTHHH 6HT6ITa 6ImeoT.

e l6Mgled THBBLOML WD LicwienLll GCLBBe»e.

o ulyMm LIeRILE6IT:

°* Mol HAIMFMFULTH GHlpedlev OFWIeOBB HlenweouTled HTemTLILIHE G360

Aemed LIS algaImLUWISHTH EHLILST60, @eneudemen Lmm o ulymms
QummeTdenenl Gumew Hewi GBI MeUSHH(HBS (PIQU|LD.

OgFe0d &euT, OgFeL HWIEIBIILF6T, mF CLmienmgd  CuTaBm6
SHTEILILI(H6U S 606M6V.

MEUTEVHET  HTOUTHIHET,  aleVmGH6eT  BMID  WwellghTHefled  UsvalFHLomet
GrTUISMmeT 26T (&3 IB6.

umslerfluim:

ursleflwmiseT @ Ogeveomeomert LGImCaMGWIT. (hdeT (2 L &m DiBmenel)
G, Qewear LouTled (pHeir (WHevled GCHmaimsiul eumupld o ulferorss
SHBULBS BB  UMBLILTL QU160  GLoTeliIT  6TaGIaMID o uHHIH6  BLD
B BLib OGummeTengl. urdleflwremeus uBplul gl “urdlefluwreogd”
ereLBaBgl. umsleflwm ITpm weed dpm (ewwsGImBLLT) SieneaemL wgl.
Bemau @rewi(h UenSBLILIHLD.

o HIMMW FeuTF UThleMwm (HUTFSHIBE DHFM6 ChHrmeauIBSHBI)
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APP® LD

HENNA

®  STMBMlev6OT FaUTF umélerfluim (FUTFSHHBS SIS Fegeit
CxhemeuliLi(B6eU606m60.

CFevelleT SiemLOLILY:

o ursleflwmaler Oeuelll  SIBHHG GFed  GFouflemmed  SevigHl. 2 L &(H
QuT(meTdeT Buydelwmui®h eeid GUIULILUIUGS @Bt Seubmled o I &
gola| STemIlLBUSHOme0. mFLCLTINTFHHD FnbBHeoTHS HTeILILIBLD
&CymGLoT@a M6y 19.6T601.6] — &HH6T Llemmerollll  6Tedl  DIELPHBIILIHE OTN360T.
Uss GCardmaswneaigd 706 eaumad myGuTCGamibsentsd HenL CUBIBBSI.
Foualelmed BB GUIULL 0560 HlewaIBILILE6T  (ewlol GLmamemrl fluwim,
Gxmevemd 2 L 6vlD, eTewIGLTLeNTE  cuemeLiTleinented) STl ILI(H6UH 606M6V.
smFuienpulenmed @A LOLWTFS B OLBIS GBS

OFe0alalr  augauSHmBL  QUTBIGHSHI — urshleflwrsser  aleufldbaliul (Beierer.
SIENEUULITELEIT:

Budlevemev - Baxmed  augeu  umdleflwum  eram.  Gudledeverd
SibSTlerd

eoemLIfledeoT - S@HeT eugey UTHleflwT  er.&T.  6lamedGsmumaLiT
amLIGeor)

HTHMH - Bamen  LeVH UBG  auger  UTHefwT.  Sievel
QL 195 O memi(h
®)em 6001 H61TTHG6UT (19L1IBeMT BT SHBH6ND), Fmidle0
allgalGeur
(evOL_QrLIGL T& T &Her
or.&m. el OpuBLrasrdsetd  HOwTalWT) Slebevd OBTHHTHCMT
(erOmL mLIBG6UTHTHH6D)  HTGwILILIHLD.

allMBuimr — s auged uThleflwm er.am. allMGuT &meuyT.

Goaud utsleflwngset  SeuBplear  SenFullenipseaier — 6TawI6NHma
LOBMILD SIMLOGVIL &) 6v1 SlUILIenLUileD LTledTeu(mLommI
aUeNSBLILIBHSHSLILIL (H6IT6IT6ol.

pBemBd  SMFUNDLL: @I  (PmUled @ SHmFulenp oL B
ST ILIBLD. or.am. allflGuwim smeuy.

QM (P&  HBOBH  HMOFUIDD:  @(H  (peweruled  BHBOBUITH
snFUllenp HmTewrlILIBLD. 61.&T. GG TGomentTerd.

Bmpmer sBOBES  HmFulemy: B (WmendHellend  SBMBUITS
SenFUllenp HTeTlILI(BLD.
o.M, GrrBLmerdenLIfle060ID EHLITLD
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APPES LD |

HENNA

o sBmIs SmFulenp: uTHeflwralar OFed SZauemyF &Fmpd Sevpuienip
ST ILIBLD. 61.5M. 61.8HMemev.

SMFUImIDUWIBBeN6: SmFUTlenLD SHTEILILI(H6U S 606M6V. o1.5.
Camilefurdleflun ©hdHflw  uTdleflwndseT L  abfldeaisd Heitanlenl i
o auienalll QUBISGBT. aNFCFTHeNd UTHleMULBIGET Heldh 2 _cmienald
HTO  Hwnfshaid OaTeidemer. (o.a1. FwWGarTUTSEMWIT), DIFTHT]600T
G600 auT(IpD UTSleMwmdseT @fwealLO(hha SHenLSHGD BBEVIGHESL
ugeonsd  GeugHll  QuUTHeTHemeTl (DIDCLTEIWT, MHaBL JeT  F60emLI[H)
LW o _awimald — SHunfodamer. bHshe  Couddhsmay]
® euieyl LD eldIUBSHBEH. Fev  euemsWITer  LTHlefWmSeT gl Hulll
AUMPHMS  (emenwl  CoBOsTeTslemer (61.&M.  alHeieT  FmIGHL 6060
aumpd o Gamemev). UMHleMwTeS6T LlendHHe0 (Ppenpuled @erloLHeHaLD
Ceuidlaiper (QFemiLmsll LlenddHe0, LeveuTsLl LlenggHe0)

L 6ehengF

WG MBI 198 QUM BEDUIF Gaibs L},(6h6mF BH611160 LI&Fen&FuILD
STILILI(HEUSHE0M6V.  aMIBB  GHO6VIeL Benel  aleTTaHleper. &enel (b
Q6L (6.&M. MWoOL) SeLeVGH Liew OFeomenmed  (e.&mM.  GlLieldledlwib)
SLEOTEN6. Benel DI HS) QUMOIL_MId6TeID STeILILI(H ) 63Ts60T.
UMSBLILITL 196D  &6neu LL6h6ng SH6iT ® HHHL  CFTdsliL (helTerer.
LehenFHemenl  umpslul  LIgli]  “enndHTeoed” 616l SIMWHBLILIBGSBSI.
ST H S| LL,@6h60 F B (GTHLD [h600T6001| LLIGM 6 DI6V6V (61.580T. SITGITTEON)
L 6hemFHeilled &omgme 70000 SeThIS6T 2 6iT6ITenT.

QFe0e0&T SiEmLOLIL]:
@M OFeL6VTELTET L GheNTF (61.8M. FervL):

Aemeu  AGTDENILuHHeL  HellaNFmFLTHS — STwILILIBGSmer.  Sene
DIMOTHSH]  UMBWITRT  FTHDHM] 26TL_HHIGEMNGID  GU6TTH TR  Beumnlein
OFeL&H6T  (PLeDL  GUgI(PeDL Wene. (OlF60 F6UT LBEWID o L SH(HeneLl
QummieTenerr. Seubmiesr enF CLTLIMTFSHH60 HIH6TH6NT, UTHEGGaUTEOH6T,
Q560 [hI603T OIMILIL| 6T, &emen B meyer, 616001 Ol6moTU 15 Slerllbei
STen IL(BFH BT,  FeOLlgalmed 2 MuUsHd  GeuwliuGn  ewaGwed  eTanid
OpTHuler o galulemed OBTHHH0 HOLOLBIFBH. Semeu  SHTBHI60E0T
plemeouled  Faurdsbdamer. GT G alBHe0  cpeod  ATIOLHBSLD
BOL GUBISBS.

6L OFe0HEMTELTEN LLGheNTF (61.8BT. SHT6IMT6N):

HTONTEIHET  LDMIPS — HT6UMIGBET6D  FJ  [BHlVmIGET,  HIPEVTel  LIGHSHe,
wymiseier GeuTll LGS HH6eied eueToUmHS SHTewIeUTID.  LoewTenlBE GLoed
AEMHD Gl GuTelis Sl SIHeT Hell o MILILUTGD. GewLuler &L
srewiiLGLlene Gureas Simwliser OFeaerser (gills) eemiLGalsmsen.
Obhs OFaeTser aleHHIbEHmend (r0CUTTH6T) OHTEII(H6ITET6N.  LDEIIT600T 60T
Gued DIBEHFe0 © 6ol HeluBILILTET DiQUIEd MOFEIWILD  DIENLOHHIGTETS.
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APP® LD

mDFIWISHMSH @19 [HITeD GUTSIB SHIELOLILEML U HABLITESHHET 2 6iT6IT6T.
mABLITHH6MT — FalTHeT B9  IoBBID  OFeLaCeoTaTed  SLEIG).
MABLITHSE6T  HTENTHIH6NET  UeNTFFbGHSH CHeveuwimer  FoHHHHM6NSH
SLEHIHUHD 2 HHOIBE.  FHIEWILTHO  oB@Id  eo@urit 2 (HeuTgHe0
(emBUTed BeICUHGHHID HewL OILIBISBSI.

LLEhmFH6T oL G 6wiecnlsenTaCouT  (@mhs LBBID DIPSW  HTEUTHISHET
BEID  alevkiGHeier 6lehdlwl UTERIS6Me(HH 2 ewienalll GuUBIF6IMenT)
or.&m. emyBamuery, Guededwid, SIETHEe SlevevdH L (hewemniHemTaEeuT
(@wyuiflufer o ufmeiten  GFevdellel(HbEH 26 L Sl  CUBISEIBen).
ol.&M. usbFelwm, 9eolCsT, 2 _eigBeomBsT ©levevendl dnl HuiflsenmaGeur
(eumero@eomT  HTeugmiseier  GeuTdeiled o 6ilem  LLEheDFH6T) 6l
mHCHTETFT  HTeuTLILI(HE 63TB6oT.

SLEOBT  (LUTd):

OeUBTHFHeT  elefl, SHTeuy o Levenolienul  Qump  wCafGwimiigs
o _uilflenmigsenm@Lb. SLEVBTHBHGIT FTLILIGHLOTE0T QUTHIL_BideiTeD
STMILLGS GBI, DIFHBeNaled LGHISMISHMFHL  CuBBIeTener  Seve
gJiflbeiT LOBMILD & 6NmIH61T 6ot GuoBLiied GIo6LEVIL LIL_60LDTSH &
STILLBIST60, BT UBH6T  eleilILBSlemert. Le0dTenalll  LUBpIL
LIglIlgl SLe0HTe0eY (mLSTeLR)) 6TeurlILIBLD.

DELVBTESHET 1 endIrened(bhan 50 WBULT eumy SuBpslest Siemaled
Goupileiimert. @eveu e(H  GFevevTeLTENT  HI6wTeIUIMEUUITEGeUT  (61.5T.
SHommBGLTGlomenmord)  HleLeLHI  Lew  GFevmenmevmer  QuUlul  ojemalBeom
(e1.8M.  SMISTFD) ST LGS @B @H  CFELTEOTERT  HLEVBHTHBHEIT
Goupi' L. ageumisefleo  (Csmenm,  Gsmed,  &HIDPL) 2 6ieNedl. L6V
QFe0L&H6MTeLT 6T OG0B THH6NT Bem1pHenTHGeu, SHemerngHGam
STEOTLILI(H S 63T360T.

CFevellaT SjeMLOLIL]
(e1.&m. SlenmOGLTGLOTeMT6ND)

SlemmiGLBomermerd eteflul, @ GFs06VTEVTEN, BHBHIHD HBEIEHL U  [HEIT6OTT
amp  urtfwr@d.  Seweu  qplewl, GCamem  oevevdl  Guildamul
QUQAU(LPEDL_UINE. (HENMIH6IT, FTHDHMLH6IT IOBBILD HewiewiTd OHTL 19861160
STUILILGBID  SLELHTHHET  OUTHIeuTs CuidsTul  algal(lpenL Wenel. Eenel
GBIHW (PSS LIGSHemw|D, SHAImB e LGdHemuwujb GummieTerne.

Beaumpler  GFeveuTedl  Gloevellw  GlFeLIGsTFTE0 SLeT  OlFeL  FieuTleTTed
G LOUILIL_(HETTEN .

gL GLmienmaid ST ILGHBS). S eumn3lein OCFevevTETS Gflw
SILTHHWTe 2 L HHewad CaHIlenl ealgel LSHISalSHHET 2 1 LB
GUall uGHuled OaTemi(eTengdl. SJeNih  &SIRIGD  HIEWIGHOILDSENT
6U0UTETBILD B ullenLpullesr SIYLILBSHIH 6L STE0TLILI(HE 63T 60T.
LIGimI 601 & & ) 60T (LPGITLIBLI UGS Fjlw louli BIBSHSHTeVT60T
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APPES LD |

FHewiLeloMenids  OmmeniBeltengl.  &HenmolGLTGomermeniled  LIT6L
uredeom (Lpemmpuilevmenr el IGILIHGHHID HTEILILIHB MBS

&lov QUEHBUITEOT SLEVBTHH6IT )5 el FCsFTHenD BIBLO S 6T 60T
HwCasrampbalen (Lwpliy, gmbhGsm. .60 (ehge), emuUBsT erfigfler (feuliy),
muUECHT  Fwelel (Hevd) SpFlweuBenBl  GUBDIeTener. Semel  HBETL
ol L (Ipewmenuldh OBTamI(BHeTenHTe, LGimdanldhdHer 2 Halwmed HTew
SHHDH ©_ewienald SHWTeHHd CBTeiTalenmer.

LGym_BLr@zmeur:

LGym_ BLnBameur (FBrsasHHe0 LGIm GLTord - (1psHe0 oBmid GFmeuest -
alevm®) em OFed  WCasNGWT BGaeam@h. el  aUMSLILTL 196D
UGrmligeroLm  elamid 2 eudled @ bGummieTener. LGy CLrGameurenaull
uppit  uglugl  yGrm GLmalleomidluied  6lel  SIMISSLILIGHBSEH.  Sena
GONMIG6T,  OL(HHIGBL60H6T,  FJULSLONET DGR  LOBMID  SHTeUTHISH6NT,
alevmiGHFeller  Oged LBWID Fadbseled STEILILGL. SouBmleT  Flev
Grrenwl gBUBSHHIHOBeT. Qewar 2 — 200 HIDSHITEIT SI6T6L6mL ULIGIT.

LGrm_BLnBameurdhdet  Flev  HAMLILITET  HICWIIBILIL|BN6NTS OB T6wT(H6TeT6.
OhhHewIEIBILILS6ET QuIhSD, o oyl LD BB BHF LewlHenens
Ceweugmarsll  uweaiLbdamer.  YEIm CLrCamoaurdseler  euendHei
LT eoTeU(HLOT I,

o FIGwLm — Hedwmdbsenmed L IDGUWITS 6B (61.85M. UMFLSF WD)

NemmemedBeol LT —  SmFulenpdenmed G 1DOLIWITH 6B,  (61.5T.
w,cberfleotT)

GOCLTGumowir — GuTell&&TeLHEMTEL @ 1D CUWITS6Imen (61.85T. SILOLIT)

eroCuUTGITGameur — L (hewrewildei (61.5M. LlemmerdGLOmguiLD)

QFeveller SiemoLI (61.5M. ILSLIT):

SISUT  Hlewieniwl e GFsvevmevTer 2 ulflenon@d. @emel GonsHEH  bHiflev
STl LGS aBar Sened GHonHEH bHifled STenwlILBSaipear. Semel @UmISHBMB
QUYAI(LPEDL_WINE].  Een6l CFed  Feley, gl GLmienmald  LOB®ID
o Lammaud Oaremihetene. LT @ LUCIm CLrGameur  e1aLIHTeL
Gumellds  &meL&m6NT  cpevld @D GUWTEBH  (BevddHeie0  “Oumuis
&T60&6T ). Buredd omeodel OFed gFealalel BLFAWMLHS LGHWTGLD.
DISHDIML U BenLenWll (Levsm) Ligds Bmel 2 SHa|dleimer. DibLTaler
O L UTENH 2 _6WIaNS HIBETHMNF GHDbHSH DleuBens all(LDMHIGH6USH6T  CLPEVLD
o awieydh GLIDS6T o (HheuTdHemer. mFLCLIIeMTFHH60 © 6ilenn  SH(HBIGLD
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APPES LD
600 SGLODBH6IT 0N bESHHBES ©  56)FGIMB6IT. @iuﬁurrmfﬂd)
e IOUmeBHD  Qewewiay  WBWID  aOGUTT 2 (HeuTHev  (pedBUlled

BOL GUBISBSI.

LO(hSHSIGILD, alleugmuiLb BTN BEFTEN60 OBDID SIS aumpalled
mlesigpiuifseaiiean LweaLITHSET:
LO(HSHSI6ULD:

o mTb Hewamulfseaiedmba aHT 2 uliTdsosTeLelseT  (QLETIQUUITL 198)
BuId SHHLIYF Sl CLBeVTLD.

1. aglit 2 uliTéd0sTeoellasT (SemeUUITL 198)

‘el eI@IB  auMTHMS — aHITH. el QUT(HETU®BID.  STHIT
o uliteesTeeloummeiTseT o ulprer o eten o uliflemseedmHbal
CuUBLILGETBET.

Bz BB o ulflamseEpdd BFFTS 2 66eNH. (WPHT (PHeded 6T
o ufliteesmeved  wmbHTer GCueidleder &iT. o6euderomewi T  LlembLoms
aeiLeuymed 1928 - @60 SewiLBWILLL &I  aHT o uliTslsmevedluimen
Quien Fledleor, Qe Fevluib &lenyCamedennid 616313 L 6hemFuTed(hHba!
CupBLLGEBH. BFH  OlLeterd, wuSflwm  Cumap  CpTUISMmeTS
GeILL(BSHSL! LWISTLI(HBIBSI. ool QrIGL emLod 63t GTEMILD
aglite_ulliTe6sTeved e OITLIGL TenLodlerd 616013 ursleflwmallel(hbg
QuEBLILGSBG.

alehepTalder  UHw  eaglite_ulitd  Garevedwner  GOLmuyfligeniodlenend
sl aleTener. @b yHw eaHT o ulfldsbsmeoaiwmaigd  BdsHTellul
BTLIQ6T  LD6wT  LOTEHMUNed STeILILLL.  (h 6UeMSWTel  [Hlewamiulifulemed
2 BusHFH CewiuGdpgs. B% Corgmerd GLTUled 2o 6o  OHBHH —
gy LMWL  WHHH — SRGL Hper  Osmewi  LTsHefuwiTdaemen
SPSHF.  aaGer  GMIGLBale0 LThleflwdh OHTBYleneT  (GH6eNIOTESSL
LWITLBSHSLILILL Gl

e Az uLBaupulL urdlefld CHFTBBIGEG FaHFmaswelldsll LWETLHSBS).
or.&m. L1Gens.

SBLIYF SH6IT:

o FHBLYSF D6l OBhHal Guimeor SI606VF)] LI6VAT6OTLOT &L ILIL L
mlewiemuiflasafelmbad  swTldsiuGaleamet. 66Ul ClegesteT,  (LPFHest
WHeded Ouflwibeniodsmer  HHLLFUlmend Sl BSIhHTT.  euTdHFCoragei
616313 QFme0 &euyme0 G L LI LG Grmuimeruest ® 1 ad6v
B &GS WTerg) CFaSHSLILIBLD Gurgl, o L aJed(Hhdl Grmul
aHMICUT(HETHET  (DLeTgLTH6T) o BusHHWTed  GCpruis  SHHUSEHHS
aggrall CumflBaleimen.
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APPES LD |

BphaCHTUI  aHTIOUTHeTHeT 2 L eallGCW FHRSUNHHS, 61HTHT0HIH 60
SIHGBILLI L CINEEAGTE B HTEFH6VIeV(HHSI ® L eneuLl
LIT&HIBITE 6513601 o601 60 o a & Gerterpent GrTuIshaBLIL TG MILD
SIMLPSHBLILIGH MBS

or.&M. S LIbewwdstear MMR

oL, QuTaiansd aimidl, dmoueeor, sTF@hruibstear BCG seriLd.

alleugFWImD

BuBens 2 [JIb:

mlewiemuiflaeT  sfasemer LHF OCFUIUSTED, FnBHLILINEIH6T 6160
SImSHSLILGHSIBer. Dbbspaler GuTgl, »BLGCIL (hHeT LBWID Heollo
oarl” L LIOUMT(HeTTH6T LG  Sleyseledmba  OeuelGuinll,  LDewwTen 60T
QUGTI(LPEML_UIBHIT (S B GBI 8D oMb  BuBmnsd © b 6T6uT
SIMIPSHBLILIGH MBS

MBLISRE  [Blen6VBBISHSLD:

U@Ly euendd  FTeugmisenenr GeuT py&aseaied eumapd  emyGamiwid
ursleflwmiseT, eueflibemiev Bl Jenel  ewbL CJl (BH6NTd L6660
HlMeVHIBISHH) LDGUGT 606301 QUGTLILI(H &GI8 60T 3601 Bl ST HIH 6T 651
UNTEAEGHS  DISHHWTUFWIDTRISTGW.  ewienled  HHH  GUTIPLD
ursleflwmisenmer, FwiGerm umsleflwm, mrevLTd GuraiBensuw]d o ulifluied
(LPOBUTEL MBLIRINET  [Hlen6VLILIHSIHISH 0113607,

o ulfwsl GUun® SmyenildseT ((LHE6UTH6I):

Lulteendd — SuGuWifsalLfmbs  utgisTiueiuged  Hlewiamiulifaeir
® 56566

o  Budlebeverd SiflednehluesTendlend (Bt Liehar) L& Fdemend
S BULBSHIFBHI.

l96»JBHTOILTLOT (L EhemsF) GauTaemabGL uTgIsT LTSS,
SHTaUImIGHeTe0 ChTUISS (HLolBmend S BLLGHHIFBS.

UTSHGHGeT  eweuTervEeT  (meugerd) L FFH6T, oMM HamISBTeVHMmeN D
SHIT (33013 60T.
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QTP BaTen6:
sPeypbT SHSHSML:

o sflapT SHHHMNeT TewiLmbd Heveouled, SHTMMI FUTF HlewwTeauliflser
WWHaTemnd  SlPeyseller  10FH  eueny  SI@ILSHSBILGDH GBI  DbSH
prewiamuifser  sfleyseier OuUmD u@Hwmer &l CuTHeTsemen
o | Oameglemer. o.&m1. ewpLGrrursLT Fbplend. smBpleeor  Hlensvuilsd
sPabT SFHHHIIBG OLsHHCamuTSeflumeeT LW6aTLBSSILBSTN360T.

o Wl eumy 2 _BugHd:

o alHel wBEID alevmGHellen eVGBINNH6T, SHTeuTmBeTar  HLh6 D6l
sTBpleveom GeuTF UTdhleflwmiseaienmed HenddslLGBD CuTg 155HCHemIL 6o1
(e_ulfl  eaumuy) Goiba SMTTUST  MLWTHHFH OBHBID  HEBL JEemILD
® ML ST eT360T. O35 Lméleflwmigel QLo &FHCeTolEg6iTH 61T
ST B ILIH &) G5TN360T.

SLEOHABITEL LOBEBID emeuast FHuimlliL:

® 9HELHAMTEL LTEIHISET ForvLllgen o Salulemmed OBTHHH0  (Wwemmuied
& 1B 5 T3 60T. ST engFullevieitern Fi1ebSH 60 FF6YOL_LQ 63TT6L
OpTFHsslLbSBE. Sl wBBID uTTed SHTelmseTaeTen FTehomIenl
OBTHHHMGBESG o L LBHFH LT swmfessiinbGapgl.

LO/(HSBIEUTEGFH60 (QLoGTMLOWITE G SH6V) LOBEILD Bzmed LS BHeVl60
mlewTgluiif s eit

LO(HSHIUTHSHSH6D (CLOGTENLOWITEGHFH6V):

o o efldHFHTaUIRIS6T & (BHeMTaed SULUULG bHiaeT meudhsliLIbhaenmseot.
SWIBL UGH SHadseler 15g urdeflwmser GCaFweOLl B, Sieumnses
QAUIIGMLIOWITET  SLFHT6 [BTTHM6NSH HENTHBHIBMBer. BFH  O(HBHIUTEHEGH60
g ILBHBEH. 6006 HITeL BewdHeT GLbpenmulled SHuwimilesi®Baleier.
ol.&M. GGLTGTemerd 6(HegGemerom

Bzmed LGN ([BH60:
e GBzmed uzpalpd OCxTBsTemevulsd LTHeflwmser ealevm@Gaeaier GCoHTeder

g OQFweoul B SluBens  CSTIIDWITSGHH OB  DiHammed  BHmed
UMM bHHICBTHHGWD HETENLOU DL ULIHTH MBS,
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APP® LD

HENNA

SIFBTL  aumdalled LweT(H:

1.

OCpmiig guwimfiliy:

SIBLomaTH6T60  Ferl el L LWeUBSHS  Qrmlly  oBpid Cadh  eumEBHe
sumfasiuBaamer. Seamens wmaled GFTéd@d  Gumgl o (Heum@ld
STTUGT DL DHMFIQEITED LOTeUTENSHI LTRSS  UHHGIBSH. ST DL
aHMFYITeL  OImlly wBpId Cad@HHeT W(HSHISH SHETENLOUIENL 860TN360T.
LUTSmISET 1oBBID  emall LIS IHED Heomhd  &HCenmysvevTeuTeg
(ugb oevsM) el GFTdasluBn Gurgk Qpmlguiesr FohaidbseT Gosvib
OIF BTl b1 60T.

. oWl 1BEId ubBLT Suimfllig:

GousBLm  Budleveverd  LTHleflwdgHlemmed LTelled o 6o 6uTSHGLTerd
OTHI9dH SIDEVOTS OTBIFHMBHI. DIHMEL LTeL Gl uitadmg (Hull). g
LHoflgF semeuedulsdh SH(HBBS.

sWilengll usLLESSID Curgl LSIST SN SHSBSHI.

3.

eligelier @Ledled

o algelear @GHLeled eumpd  eTHGLTCLFe0eeD  oIFILGLT. .LT60erd
aeIb uTHleflwm o ewiey OFfloTarsdled 2 FHaFpg. Guwed HHiE
gHmb Crmuis SH(HUsEndE aHITE GFweOLBSBSI.

el Heler  GLeded eumpd  e.8amewev umHleflwb el Lidler K
BoIb el Lifear B gl (Bl QumheTdamen o @usHEH  OFulaudled
2_50|BDI.

o BLTBUHeveved HIFILGLM. .LTever0 elamild LMTdHleflwmT  oiflevdHemd  all(hHbud
glgwigl. @emeu  Guomm, sullt, yefliys amipomssT (sour cream) LOBEID
o mphs Ladbamp (frozen desserts) sopdluieuBlled sTewILBGH GBI Sene
ghidsm] LBmID STTCUTeanL Gyl (hedamen 6uTHIps  SIOEVOTS  LOTHBBIISHTEL,
"oUTHlpdh Dby LTSNS a1aIBemISSLILIBEIBe.

ShiG SHmD Hewignuifiseir:

Fov  mlewTamUNflEBeT aNHel, aleVhiGHE6eT LOBBID SHTAUIHISEHHESG HhIG
alewenalsSamer. Slewal CHTUISMET o 6wl THGaIHTe0 GBTUIsSd (HLOSHET
aeIpenpSSLILIGSmer.  CrTUSS(HUSeT o Leadb@er  GHmed,  eumul
SI6LLHI CLPE> 5l 6oT anfuirs o _6i1Ger BIDLOHS) Grrulsenern
IBLUBSBHB GBI,  eweuUTeriedimed o WL TG . .Leeh STUIFFEO  STHSl6
epeold  LUTeydmal.  Cumwmelset gHbupBurgl OHBHGD  Heuensvseried
® 66 emeuTervEHeT STHBXIeL UTell [HeoloTenn heufle FieuTgshdler Gumg
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® 6T [HIWPSHOIBET. [BTD Fo0  eUNHSWITET  [HIHIEDIUTTHETTED  LO6DT FH60T,
alleVmIGH6T OBMILD SHTAUTRIBEHEES gBUBLD GhTulseT LUBBdS STewTGUITLD.

miesigmuwiifisenmed WWalHE@ISEG 2 MILMGL Crruiser:

6. 6T waligfed | CrmuyemwiLmedg | uFayb SPGBl®
G0t gBLUBLD b mewiguwiit | (s 6IT
Grmuisel

sbuY
(pepEeT /
FaEFengF

&TFCBTUI mwsHCamumsdlef | smimler CarLirgFdwm
(upuT&Benmd | wib CLP6V(LPLD, or  @(HLD6L,
610) luuT&GGemdlay | Gpmuig BT5SHBI-
CaTBmIeHL | 61 Snlgul
w gFel, 6TEmL
wellHelesr | Bpri,
gefl CPFEG S
CLPEV(LPLD &)1 360

BCG s@ryd

alufGuim &b & 61T 60T bTHS
ST6OJT CLPGV(LPLD, auuIBmIt)
(urrssleflurm) DIFSHBLOM Gurs@,
T 2 _6ui6Y | eUTHI,
LOBWILD allengeumest
miflest B Spdiy
(LPEV(LPLD

A NOIENE))

srgigmen SO,
HET FHTHMJLD

FTHTIewl Foril | B)60TL|6IHUleITEFT STmnsledr gel
EDGUJ 61D eLPGULD (WD&HB6V,
SIDIPFHD

Grmwreflsenend

SlaLILGHSIS
6

GyLilerd GruiGLm alifily | allevmigs STUIFF6V,
(emouyerd) ol wrwsH8sTmm
SIQUILISGIT | LD,

6V LI&&B6UTSHLD,
2 awienal
all(pmis
BuwlevTemnLD

Grilerbag,
sIBlyTer SBLILS

6TGOOTL_LOLIT & BHELOUITET
An3l6TOL_TEm6VIQ &I euuiBmIL
(yBym_BLmBsmeu Guns s,

m 5553
60T Fnlgul
LD6VLD

(LPEDMBLIT 60T
Sy ailenest
ugmofl g &6

LOBMILD

O GrreflenL B
meL eI o _ufid
(AL JVaNE )il
LweTLBSHS
SINfleYBISHSI560

LDemmeroGLomiguiILD 5 GO L6V,
(UGym_BLrBameu b, SHBLD
m) STUIFF6L

wGeuflwmalBg
eTyment
GWilenenten,
&BenmGrym@ulest
LD(TH[H I SHEM6TT
(BB
OT6iT(EMHSH60.
Gogyid Qe
QeumIBELD
&61TIDLB6IT
(alevmIE H6IT),
Omma
6U6MEVHENGIILI
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APPES LD

HENNA

| | | | [ LWSTLGSSIH0

|

Blewtgmiuifiaenmed aleonigdeilsd o emiLm@d Grruiseir:

allevmiGseied | GBTuleRILTHEG LiJeyLb Y IEIED SGLIY
gMBu®BLD 1D [BIewTEIUiI (penm (LPEMMBEH6IT
Crmuliseir / HdFens

SbHHITHe | Gudledeverd DIFHSHIOT | (PSF& al(Beudled | DHSHTTSH
(BTEUBMLE | SUHSTTE6rD ] LD6uoT | FIFLOLD, &W | 610

6iT) (urstefluim) LoBWILD BevearaleoeoTH(hdHsd | HBLILS
o cuiallell | 60, LFuleiremio
eLP6VLD

QU IGTTemaUTerD | STBM STUIFF6V, amu1s | FMD
LOBMIDSTE0H | (6mEUTErD) LoBMILD QBITLIL|6NRIHET, SHBLILS
G6TLDL allevmig, elemL  @IplI, LIT60
G o ulfledeT | 2 MUSHSH GHMBH6L

SIT6U[y CrTWeRILTSG | ugey | SPlGBiseT | SHBLILS6IT
Grruliseir b miewTgmiuif 1D (penmaseit /
pem fdFms

15

flgev Caeiram | snhCaHTCLTEITOD | STBMI | BeNEVBHET, STOTHMNS
o He0Cem@umy |, BT | HewIBHBH6N SIQLILIEHL LI
o0 (umsslefluim) LOBBILD QuUIT(HeNT B
BT B61T60 O\apmeuoTL
L|6uiTeb6IT umeblerflum
(OaTiyenmis | ergmiLL

6IT) QuIT(meiTaHemer
9 _6WIL TEH6V ]
LSTIBSSIS
60

o (HemeNSAHIpm | el CuTenLSHCaHT SIpBIGHeied | L 6hendFdh

& ewertl_ | gm uply  msl | Garededsemert
Gpmul Be1ELIeTOL 65T6rD L|600T&561T W]

(U GhemaF) (Qamiuenms | LWeTLBGSHSHIS
6iT) 60

ST ILI[BHSH60

senFuiemipsenend GameniL LG GLrBamaureuren 19MLGamEFTGIT — alemed
sifss grss alund o emiLmdpg. B 0F.F aa@Ibd FoHH6T HQLILIGH6T
eLP6VLD  LIT6YSIBS).

® euiey SWTHIe0 HiewtamIuifaer:

o GQurgleutsd 2 _ewie] SWTMLled, mlewiamiuifieenTer merdl, LTSHlefwim LOHBBID
L}, (6hemF BH6iT LWIETLI(B &S LILIBH S 6513601 mlewTemIuiifsemmen HewL LMD
OBTHHHL FHHaled &M  DIOEVRISET, DEOVHABTE0 LOMMILD  6TENOL THEIT
o (HuTHeIBer. @eney 2 ewia|l  OumTheTdemen Ol (L GuTeTosd
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APP® LD

UTHISTESAD, SHelHFHeud eumuihsd, UHwWIs o el GUT[hHeTHmer
® BUSHSH OFUILD LWIGTLIHS 6TmenT.

2 _awie] USLLBHHIH6L:

o o il OUTHETHMEN USILIBSHHIMHL EOF6nih 6UHBHWTET B LIBIGHENT
LNTUBMBLILIBGS IB6T.  DIeN6UUITEET,
s umgbuflu HIC UBIGeT
* BT HIL LIBIB6T

umbufiw B LIBIS6IT:

QBTG H60:

® GULMTHF LOBBILD FiTE BT UIT6IHI eI il s el 6ot ® Haluimey
HLELHABTEVTSH  LOTHBBIOML UFH  COBTHHHL  eIDILUGBL.  BF 2 _ewienel
G FHHIOBSHHTHAD, FMEULEDL WISTHALD LOTHBBIS MBS

oI MEUSHFH60:

® o cuienidhanlgul  HlewiamUlTdCsTe0ed)  SHFaushdHled 2o emienaldh  OFHLTDED
LgTOT&@ID (B 2618 MeUSHHe0 6IILILIGL. B BewiB euenSLILIBLD.

@wpempuled GXILLILL  aumaswTal  SHJausbdHled meUSSILGL 2 amialed
o eitenm  uUTdleflungseT wBBID HiewiamuifeeT IbSUILGS BT 6.5
alelaT, SLELHABTED, HTeU] 61ewwTOeNIUI (LEWBIBTUI BT 6m1BH6N).

OBETHSHH60 (eBUled 2B 61T H6V:

o @bipenmpuiled LWETLGSHSILGL GBEUILL aumaswiTer HyoudhdHed o eiten
urdleflwmigeT uUTEHSTILS STjenidenTer &b ifeomidamen o BLSHS)
Cauwidlaiper. euThGLTBUA 0o LTHleflwbd 6TeHYs DblevdHms o BLIGHS
CFwIBBG.

CaETHoHs MEUGHIH60:

e gljau [Hlewew o ewial CUTHeTHMmeT OCETHES  MEULILISHET  eL6VLD
HleTeIUNTH6T DIDSHUILIBHSIGGIBET. 61.BMT. LITED, [HI.

SRl B60:

* FidsImWL LWSLGSSH sumidsinpn Gslgwrear Hyeubd (Syrup)
LIDRISEMET USIUGSHS UWSTUGHSIBEH. BbdH Hewapulfls osmeoed
HrousFHev onier, Guldsmul, &, Nembd Gumeiy LIPWIGET o6mmB
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APP® LD

MUSSHILULH  LpSHenevdE  wmpiw ey, 2 6 emeudbsLul B
GaFLOS® L ILB S vTN360T.

BT [BILLIMISG6IT:
uslLGSHIBe (Pasteurization):

g SHa 2 IS UTHISTHGHID (PdBULTGD.  EUD(PEnBUITEISHI
ruflerd UTerOLT eTedilieugmed 1862 — 60 SewiL Bl L gl. @Ib(penpulled
WFHedled umemev 70° GF. OQeauliuBemevdd @&GOLBmID Gurgk oigevieiern
ursleflwmdset  OsmeosuliLpdemer. eteim  10° 6F  OeuliublenevdE
GRUIEIEI Gungl 6T6hdU6iTer L& lefluwimigerfl 6ot QUGNTH I
SBSHHIUBSHBHI. 6]  HlewiamulT  BHéHSD  GFuiwiul L UMl 19e0&He61Te0
SIMLEGSILULH GoliTdEdwner @)L mselled CFSHSLILBHMBSI.

o ewiey Swmflliy:

o LGmuwmiysGser: HulT oB@d B OpTHSSNBEG o L LBGSHSULL L
umed  QUM(hHeTHaTNe0 SnbBHeoTsll LWSILGSHSILUGL 2 ulliheiTen o ewiaLl
Qummeitdet  UCIMUWIMTL 19Sh@&H®H6T  GHID. o.M  euTsGLTEL& sLev6rD
SIFILGLT.".LT6v61D LoD emLILNGLmumslefuib ewLILTLLD. BbS
uTslefwmseT @GLeD UGSHuleeien  [Heilenld OFWIuyd  LIeV6eUEHSHUITE0T
mlewiemuiifldeaier  eauenT&Flenul  ab@GHalbHSIBer. SFHeaimed  LNeTau(hHLD
allenereyseriled LIMIGHMEST360T.

e GL UBBICHTLI SLSHHMendh & mBoHa6Imer.
® (O&TEVENLIT60 2 MlehFHemevd (&HeMMI el

e Gmmul TFHTILITBBEN6V SIS BT ILISH6DITe0 euuimmILs Gurs g
CpTuIsemensd HbHHIH IBeI.

1(6h 6hTENHETTED STl MBI L GBI GUENBHUIT 60T
YUGrmuwim g smer  epuUWICLTuUTSleflud edulLb CeamedGsTuTdL T
mUGeomflwumed o ewimenr  euuiBmIl  Uewidemend  GewilILBHD
® SHoyIm .  BBIOTH  eumsd  UCITuwimigd  Fmpesoment
UG muTSleflwd . IfGm  GhHMSL  UmHeUSHHeD o 6w TGL
LoeV&HFHBHMEVS  GeILILBHSL LUWITLIBS MBS

el HianuilfieepsaGn Qe Guiwimer FOWOTET LOBEHID  FLOWHBB
® M| [HlEN6VSH6T LILIGIHSHGIT:

e B GLOL euTapd SuUiTdHseibeTer UToefwm, LUehewd LOBBILD LB
mlewTemmu i a6l © | 6leir CrTeH SIS ge0 SIS SHwimeudul LImI&)
AUBSHIBer.  Deweu  BFF  (WPPILLTEITSeYD,  Fev  meul L LO6THeT,
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APP® LD

aHFHwmaudwiomer  OGam  guflevmisenend — Hwmfdbseb,  CGrpruis
&(HLOB6IT ® L 6Vlenlei BIDLOAIN H5 HBHGSLD SHBLILUTEITS LD
CFweLIHFHSIBeT. GHL60 HlewlaulT UTHlefwmigeT WweldHele (&L 6060
STTLILI(H & 63T 60T. Bene BLOGI SIMBHBI GBITSHTILD LOBMILD
CITHEHWSHHBG  WSHIWSHSHUD  aTuihSH  QBMTGHD. 2 L VTS
SIH@ML U FBULF  GFweoLT YBGHS  CHemeuwimer  (LpSHUILDTET
FHPHEmeN 2 Blehdld OFmeteuensd @GHL6L 2 BIFHILGSHHIBSH. 2 L 6D
BeolD FMThEH Fev CoumiLl L HIUDFRIFET EFH60 DL MISIU|6ITerT6.

ifwreiseir:

flwrer ety GFme0 IS SHHevnenr  COFHTmmIS  HH6T 61D
AUMTHmBHUe(HHSI QUL L G|. LIflwimests el Gmmuig OF s
UfomBpsaBesh CHemeuwimer  19.61601.6). LBHBID  SYT.6160L. —  M6UdH
Osmewi(eitener.  LIflwreiseT  eaeiilueded  GQUIGIUTS — SHeTOTBBLOML [HSH
(DeueuBeT) SHEIG HITH LTSHBIGNTGD. UTML 19H6ile0d  SHTerliLi(Basens
Slmahd  alspwrer Lflwrer GpTuiseEhd cpeneulledl  SIMWOLIL] IV
BIDY HEFHBMEN LUTHUILTUTGWD. 6.5T. GHUIl erd@ueol. Gméasil Grmul,
LOBBIOWT(H IHHHISBT.BH G(H — 266 2 6ulemnidbEhL el OIGHTLTLENL UWIG.

alflwrestsei:

alflwner  6leilUGl  @UhH  (L(DEDOWITET  daUJerd  HIGeMTGWL. g Caudll
TRBEPSHSULGID  Oeuafiliys UJjsH 2 empedwlu]ld, 2 L'LUB  e»oulghse0
Pwsbeld DIb0SHMSUID (19.61601.6] VLS  DYT.61601.6))  O\BTewT(BH6ITENS).
MAUTeH6T  OFeoH@ OeuelBui  smewr ILGELWITaTeL, Sieweu  allifluimest
aTIBenpHBLILIGS e,  elflwimeideT o ul(meTen HaHdbsemed ULTHIIEnL
IBUBSSID SBeir GLIBBE.

Beneralled GBmeiT@eumtb:

o miewiamuifieer: mieGaumdaluler o galulemed LI HOW  HTewIdhanigul
o _uffleorib.

emeugerd: @ uf(meiten BMID o ulyBpeneuseieT LewienLLl CLBBen6.
ursleflwm: @ OFevsumeomer LGImCsNCGWTL 198 o ulflernom@Lb.

yehend: eelFCsTdemsd Ol Suieors, 0BuTemy 2 (HauTHGD @
wWlasMBuimigds o uiflenon@d. Gemeu @  GF6d  (PpHeOL L6V

Ogevmenmevner GoumiL’ L Sleniollenll 2 _enLul 2 ulflemisenm@Lb.

VBT @ OF6L eLevd Lew  OFevsmenTevmert, elFCFTHenD
CFuiwsgngul W BasMGwIm 19dh o uffleror@Lb.

44 | P a ge APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




o Gym GLnBgmeur: GuIgUTd @@  OFeveLTeLTEI, ULFMHFUID  DIBB
W BasMBwm 198 2 _ulflerom@Lb.
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APP® LD

HENNA

8TH TERM I

DINVG-7 HTaU] 2 605kl

SIB\(LPSLD:

e ObH 2 60HL 2 sl SMaHH o ulflemseEnd DML, euemfluleoL,
amfLlb, o ewie o L OFmerepd (penms WB@IWHD o LM GFweiluled
aFwaBBled e  aumad 2 ulflerghalelmbal LOBOBTMH — UMSB
CoupLl YpESHBEH.  gBHSTY 8.7  Wevedlwer o ulflemiseT @b
2 _BHFHe0 2 aiTenel. SeuBmled 6.5 Wevedwer o uliflemiser bHlevdglevid
2.2 evellwesr o uilflemiseT Hifled eumpdleimer. eumpsled 4  Gevl Fld
o uiflemisell  LYdb@GD STeufmider uGb. 2 ulflemsamen  ieuinsler
oBpemw  Boib  GCuBmieny  SigliuemLuled  LeLGeum  ETHISETTSL
LN &b 60rmLD. Baumnslev ST ® GUHLD MHa| LNfleysenmall
LML (HeiTergl. Slena6, SHTGeorm Cemul L, WenyGuum.” .emuLm,
QLAGLT. .emu_Lm, 2ibBermero@UITD, LEhFCWITErOOLITID 6T6ITLINEI DLELD.

auemaL LM puied (Taxonomy)

e o ulflenmiBeneT ML WT6ND HTEDIH6D, UDBLILGSHHIH60, DiGUMBeHMBLI L3
alens@Hev, CUWINBHL FWIBOB 2 6TeN_SHUWIFH.  UENSLILITL IQUIGD
sisdigmitd o _ulifluied Moy oy, euemalLm puisd (Taxonomy) eieTenitd
@amev Taxis, Nomos aieiianid @yewih HCrHsdF CFTeLI6T Fnl (B 6UIQEILD
o, Taxis eadiamid CFTeLaHE amBILUBGHHIHOD 6SiLGID Nomos
gD OFTeLIHEG alHH6T CIGILUGHID CUT(HET LG, EUEHSLILITL QU160
TRIEID OFT60EMEV (LHEI (PGHeVIe0 2 (HeUTHBIWIGUT DIFH6MIQET UTLOeN 19
GaemiGLme0 (Augustin Pyramus De Candolle) erettuieu yeuni.

aumaluGdHHse (Classification):

o FTUIHIBEHHGH BB o siten  BBIML  CouBmIMLBEHHEG — GHiL
Le0Gaum BemiseTall Lfld@n (pemmenl aImSBLILIBGHHIHD 6161 EGBTLD.

auensLILBSHIGHe0er Lifleyseir:
. Qewmens eauemEIUTL (B (LM
. BuBens UmSUILTL(H (LPemm

. yyeud euemaLIUTL (B (Lpe»m
. balerr euemSLILITL(H (LHe»s
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CrwBms aMSLILTLH (LpenD:

& 10&a|d UPMWTET  (IpedB  SYGD.  STaugmiseier  LUBHCHTHBML
uenilseller  SigliemLuled eumsLILIGSHSLILBMG OFwBms  auenSUILTL (B
(M TILILIBD. CFwBend aueEIUTL (B (Penpulled Wdeab LS OLBBS
0a1BeuTend (LpedB SLGLD. DHwenT 2 (HeuTshdSwelT HGTmeverd 6VledrGenTuIeN
GTILIGIT  LeumT. SeUT Sl  eoLidlerd NemTeiiLmyd 61}  LSHHBHHSH 60
Bemall upslds GBILLNGeTenTT.

BuUIBMNS GUMBLILITL B (Lpemm:

STOUTHIGTNT  Lew  UewideMer SglienLulled SuBensd  auendsLIUTL (B
(PdB 2 (HUTSSUILGHBEH. OUbHSD LBBID aBreHSMer  eUenSLILTLIQUIGD
YoB BFBG BSHGHTB WGW. STeujmiseie LBSHESTBBL  ULewL,
@erICuUmBL  UewiLledl  OgliienLufled @bFH  (PedB  UGHSBLILL (BTG
2 T sTad OCFTEUY (HTaUIsHFHar LGHHmeT Bl DS
o THH  Ueterrm  Hmefled @Llg gCpamid b  gBBISCETETOTILIL L
GUENSLILITL 19 6OTLILG auflenFLILBSHSLILIL L en6) LOMBmILD SHTEUTAIUIGD
URISTHH6N0 SHTeumibeneT amaLILbGHS @ID(Ipens LWLETUGSHSUILIGSBSI.

CQuBHD BBID  ardhsT HFHCWTT OHs Bubmd  eumSLILTL (H
(POBOWIG HhIB6T Cegefgm  LNNTTILATID 6B clpeiml  OHTG S Hmend
CameniL LSHHHHSHIe0 allemddlLeITemel.

OUBSD LBOID B HST BUIBNS EUMSLILITL B (Penn:

alendd HTOUTHIGET TBl MUGLILSMTS aUMSLILIGHBLILIL (HET6Ner. Siene,
B alewspulensvd STUTHIHET, @ aledHulensvd SHToUTHIH6T, HWHSD
AlMSUIDL Ul HTOUTHIHET 6T6IILINE LG LD.

agly 1: §mp almzulmensd STEUIHIHEI:

o Qyeanih alendHulemevdamend 6B T6T(H6IT6T6T.
<+ BameuH6eITed aIEm6VLILTGHTETED [HIIDLINIDR| 26T

(AR

L)

* oLenlGourenyds  ClBTeusTg (@D
** LDGUTSHGT BTG DIV6VEH WbFHl DIBIBHIBM6TSH OBHTEWIY(HBHGLD.

CAR)

gy 2 : BGamebOuUTD (HMbHs eleNSUIENLUI SHTEUJHISE):

o Aeilaumduled HENBET 2 (HEUTAIZHELM6V.
o (cpIBl GBUBIGMET 2 6iTeNL SIS

1. wFbsCLd
2. Gamenl. .GLGK
3. pLGLA
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APP® LD

aEly 3. @ almzpulmed SHTeuJhEs:

> @ alwsuiemevenuis O@Tems(BeTereT.
& Bemedeied et IGUTEHE BHILDLIGHIDE| 2 _6IT6T6T.
<+ g6060 Geuflemesiss GsBTawIB6ITETET.

¢ DEVTHET (PGl OIBIBBIBM6NTDH CBTEUIQ(HBELD.
Bmogns uwfGHeL:

o of o ulfledens Epenih OFTBHenTe0 CUWALG SiDWLILG  SHOFTH
Quwfi(emed  eleILBLD.  WTEHF..QUIT  @DeoTgHT  6I6TLGHI  LOTLOFSHEH60t
STaugaluwled QuWITGWD. WTEhd..OugT eeaiemid Gamed  GuflerdemaHuLd
Bengst eiaiB OFTed FBNSleTHmBULD GHMISHGLD.

BmOsTB QUWAGHL (Bl 60aTCamIUID (IPHET (PHeN60  SHLD(LPEDL U
ooliFlerd LenmaiImyid e1dIemIldD LSHHHHHe0 GMINILIL (BeiTenmiT.

Ohs amBUld HTUITRISEHHEG o M o sodenmalwl OGuwiT  @GL (B
(poBmwd  STeugaluied CuWlBHed eIaidCumb. SLbpenpenul  (LPSHeit
(PH6e060 SHTeOLITH LITHlesT eleiieuT 1623 Silb eI DIBI(LPSLILIBHE S 6TTT.

urdlsefen LG Sber:

o UTEB6lT, LFMFUISBHILGT Fnigll  6TeMeNIDUITET  HESTeNLOU|ML I HBSFTITL
o uiflsel SL@LD.

B3 FHSTCT.MULLT ImESMUEF FTMhHSH. HTU] 2 L VDTS
HTevery (HmeiT CUTETIBGHI) 61T DIMWSEHLILBHMBHI. SHTAUJ 2L 60T
Goulr, HewiB, Bemev ol CoupLihHd SUleOTHI.

QupLbLITeLTeT  LUTHFH6T  Hewrewifled HTewILILBHS GBI,  E6n6au  [HeoTeT
Slvevdl  HLevpfled  smewILBD. @ Flev  undsem L (BLd
BT Tglieiten Hlevll LEGHBH6eile0 STeRILILIBLD.

Foo undser WdaD Hlewienlwemeal. Semeu bHifler GCBUTLILIED WIGHS
CaTemNY(HEHGSLD. Qeweu HTauy LFHeneu HiewreniulfleeT erem ILIBLD.

oo undlsel Gewiss o ulflsenmss sTewILGS @M.  (LUTFH6T
LBBID  LEheNFHeT  QeIBIS0sTam  Senenibhdl  [HeTewD  GLmID
AUMBUNGD  DIMLOHSIGITETET).

QM Jevo uTdseT OHTBBIH STOUIHIGNTS WLBB  SHTeuJmiseiear  Goed
GUGTIT &5l 6013 60T.

48 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




(APPe 10|

CHENNA

QUbHLD LBEDILD B HST EUMNSLITLIQEHT Si(HHS DjL_L 6U6HEUI.

gl
(a2 (el

uTH@ere eumBHeIr:
o utfsellar 2 Leomeidl @b 0F60 DeLevH Liew OCFOE6NMT60  DLETGH.
@m OF60 2 ulflwed oo uTHH6T BSTHEH OF060H dnlQuIENE. 61.5:
&lenmentoGLmGLomesterd

o foo utdldel  BBTHSH OGFeveumned BT B HHL EHEHGID. 61.BM.
&BenmGIFeve0T

L6 OG&60 uT&B61le0 B pWITETS &M SHSHAUMBENBUTHA|LD
(eroemuBImemanT) Fev uUTHHeriled HleneTHHEIL ID  HTETLILIBLD.  61.5T.
slemm@Lm.".Gumym

@ fov uTdsel GUNW EEN6VBEHL 6. 6r.&M. &lenm@LT. .Guimym
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APP® L1

o oo utdldell GuautsF GFfbdl UTIQD HeTeD CBT6TL 66l  (61.55.
GUITGLGUTEGTD)

o Gagmr  Gureis  undldel, 2 Wi  FHTeugmidemenl  GuTEB 2 L 6v
Slmwlidmers OaTeasiheTener. Seaubpled @6l OLMHBS 2 BILILEH6NT
BEIE GUGTTFS DML [HIHI6ITETEI.

untdaeriled SMIGILIHBBLD:

UTH BT clpeiiBl eUemBH6Me0 B IOUmHSBHID OF U1 6TN360T.
2 6oLl QU(HBSBID, SHI6WIL_TFH60 Q) WL OLIBISIBGI. 61.55I.
orOemLIGTTem ST

¥ umedeom  @eIOUHBHID  eOBUTT 2 (HeUTHeD  clpevld  Hewl CLIBIFBSEI.
ol.&m: SHlenmenio@LT GLomesrerd

urteder  @emIQuUmBSID  UTedeT  OFLH6T  BeMEWIAUBHET  CLPGVLD
BOL OLBISIBGI. 61.&M. eroemLGITenayT, Ggym

@y | Bpduler eueme o _6WIeYF 61.5IT
Gy

peoliLFeng | . .eoUBsrgwener | gwier. .enudlw | spdleol” GLmiluum
U urdlaerr &0

b}

LFemFUILD FlemmenioGL_m@Loment

Sy sCarathg | GeolGerflwesr | GeoliGerflum

Vedr GOLMTE  LOBMILD
LOTTL_IT6D @

C.enLBCHT CGemmiguiesr | Lmedemerv.”.GuimedtiL
o1l &gl 6ot GIOLMTH

2 w55HFHGCW WslEuUflw o e HTeugdh ST uTfded o aiten CxHdlw
9  ealevLmiles  CrFageoBev eeiiamid ..Lgmeiidlenr  umfled  BHHMEO 2 eiTen
SIHRSTLAWSD ST 2 6055HG0CW WaslCufl o T HTeugsd BTG
S|(HBIGBTLFUIGBLD.
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urdlseiiel QUTIHENTSTY (&G SHI6ULD:

1. 2 ewiey:
oUuTer, @mdleonhg, @bHwm Gumen mEIhHHelled UTFBMeT LDHHEIT
© quieUTd 2 I OBTeiTaeT3enliT.

6o1.BM: DleLaUT, ervemLI(HevlenT, &HGenTlysveor GCUTEIBeM6

Foo uTdHeT il (B @leVRIGHEHDHE 2 6emieUTdHll LILIeITLIHEeTN360T.
ol.&M: BeudBerfiwim, ©16rOGsH. . L1606VLD

. GouermmemTenLo:
oo Heoll uFmFll UTHH6T euell  DEWILED  MBLJEIENET  LOGKIEN60
BB BISHIH GBI, Eemal LD 6UETHMS DI B 6STment.
6. [BTEVL M, Sl TeorT
. OIBTT DIHTT
DIBT DIBT  eeiugl, eyl urdseled(mba  6GSSIUILGSBH. B
SLUIAISHIHETND aUeTFS] eabHluITs alenmbiGHHB.
ol.&m: OeeSiguid, HGydGeurflum
. SIBwimg et

vty undlsefedlmbal DICWMgeT CUBLILGSBSI.
o.M BeuldGeorfluim

. ellewrOeueril LWeTISHHD LT HeiT:
alewiGeuefll LwewSHHeBuTgl  &HBenmmliFedeor . .emufemUICLTFT  6T6iTanID

uTd), STTUET DL LSV  DISMBMBIUSBSD WNHS SO BT
L &F GFUISBEGHL LWILGSBSI.

. sl OFev Yy (SCP):

oo @m 0OF0 uTdsel B@ID Heoll UFmFH UTHS6ET LUIHHMSD
© BUSHH OFUIS T
ol.&M:  (FHBeNTOIFe060T, erOEMLI(THEV 6T

L}, 6h6nFH6IT:

Y ehenFHeMar OUITHIL LIGRIL|SH6IT:

o yehewgmel SHTGeum. .emul Lt Ufleweud aniibHenel. STeuy 2 L 60OT6EIH
Gour, Hewi®, @ewev elell  LMfSSULLIQHUILSH VM0, L 6ehenTFHeillent
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APP® LD

® Leumeigl LjehewF EemLPSH6NTe0 (DaBLT) SLeidhl. @emiiB@ Goiul L
LehenF DempHelT RenewihdHl 6w CUTEIB  LehewF @ewipll  LiesTenenev
(wwFdwd) o (HaumsGHBH.  Uehowgd  @enpll Uleieied @gewi(h
AUmSLILGBLD. 0F0HEHHG DLW GUBSHGF FauT SEHHITL GBISGHF
FOUHMLUI LGhenF Benlp 6laalld GWISGHF FeuT Eeveomall LTed GHBISGHE
GUIBB L6henTF @ 6llaD DMPSSLILIGL. GHBISGTF SGHUIBB  LLEhenF
B eAD  SIMWHSLILBL. GHBISGF SFOUIBB L ehenF EenLpH6rie0
o | H(HHHM6T cTenienlHmed DIHHINS DHULSHTO DewdH nGarmeng L 19
MLDFGVILILD  6TEUTLILI(BLD.

LehemFHelT U  OFevmenmed oo WGsMwm. 060  SemiolienLid
CaTemiLemal. oo eumdBL  LehenFHeT @(h GFeveomed e wGafluum’
OF6L DIEMIOLIMLIS CIBTEITL 6nE.

61.5IT: 6O

Cge0 GFougmenigl emSBLIge 6l CoudIGUT(HEMTED LS.  LL6heng Heri 6
9 ewle)Ll QuIT(hHeNTeTS) &6 HBHT6TTEH LD 616031 0l6T0TUIT B G LD
CrullbalLBalamer.  eaumpled  eOLITF  @pluUdlevenev.  6GlemeTed
LEhenTFHeMed LUFmFWID SlewLwingl. eeiGou Aeneu LUIpsF &y o ulflsel
aeru@. UIm& gniy o ulflse cpeiiml suemaswimsll  Lfldaliul (Heierer.
Sl L (HewTemNBH6iT, DL (G)6wT6uNH6 T, DeneutlILjuliflaeT eIailimel iELD.

L (D 6udT600N B6IT:

o ol (hewienlldel 2 Mliehd 2 mILHeT cpsold o ulmeiten  GuUT(HeTH6Med(HbHH
o eutenaull CUBISETMBeDT.

ol.&m: OFTH8HmeroCuTyT CLiTeGeurt LT
B& Galfdsl mevd QFiQuied 19haET CHTMW 2 (HAITHEGSHBSHI.
LOL () GU0T 6001 B 61T:

* 1D GeuieniBel @mbSH oBmId S QummHeTHellel(hhH 2 _ewiemalll
CumBIFGTB60T.

ol.&M: ewJGamLerd
B enewtLiLuifiseir:

o Fovaumasll LehenFsenLel GCFibg AIBISOSTEIM LWSIOUBS  gnlgul
AUMBUNGD GUGTTTEIGITBE. 61.BM: 605 0IH60

oo YehewFseT gl Bullflsentas o wit  sHreugmisener  GCeuTsemL et
Bmenbgl euenTdleBer. Qemeu Gauliyehengaer (Mycorrhizae) sieiLiBLp.
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Jehmgseiler QUTmHETTSTT (PSHSWSHSIaILD

Senmal@aLlierd umgfwm eaaip Lehengwimeig @SenbdHenev (pempuieaien] SISHS D66
uTHluLWEF  QFUISBEH. BFH BmeanehTselLsHHed e TS CHTHBBHMS
GILGSY LI SWHBEDS  GILGEHDS. Seads em  elFutsiore
LoETBlemevedU!  gBLUBSHS  DlauTHeT  Hemeyevdled LOFHLILG  GUTEIB  LDEIHIMEVEMU
JBLBSBHILD.

SIGIOLITEI606V610 6T L EhMFWLITIZH GHLHMSHBETL LD eelauTenoenul gBLBSHSHIS B!

SLEUTT6L &lemm@Lmerd@umfluub 616313 L}, (6h6mF ULITETS] @6laITenLOUTed(HHS
LTSHISTESBSI.

1. mewignuiiTed GC@medsl:

e Gueidleder (Gueldedwid GBI GLLLILD),
aflgGrmenindlest  GUTSIB  HiewTamIUilT
suMTMsalLGHamBear. Qamar L  ChTuismensd  HiTHEGL
LIULIGHTLI (B &5l 6313 60T.

BGWiTenLndledr, GlegesTLmemLDd 6T,
OBTe0e0H6T L 6hemadHerle(Hbd

LO(HHSTELI

2. o _ewiey:

HTONTBIHET  DHD  SleNe]  LJHHMSHUILD
OBIT6wT(H6IT6ITEOT. QUTEIITS 9 GOIT6IIHTnlQ LI
(QUITSH BTG STENMTET) UMBMWET SMTHHSH SLELD.

QUIT(H6ITE MU LD
SI&HMTHerd

SIS
SHTOIT60T
3.  emeUL_L LOGIISH6IT:

speoLlwm  Bamerol]  ommid  efGorgFlwid  gerotiu  Cures L EhenFHei
oaulLiflesr By (Riboflavin) emeu o (heurd@ sl emmen.

4. SELHAMBT6L:

FerOL 960 o 6item  @eitauT@L6rD, emgGoerd Guneip  OETHH6T FTHBMTH
BL0e160([mHhHEH CBTHHBHEO CLPEVID HLEVHABTENEV 2 (HEUTHGHI M.

L} E6hNFHENTEL BLBLD FHemLDSH6IT
STaugmiSefed Yeheng CrTuiser:

6L, 6T6T0T Gmmul epevld Gpmuilesr GuwiT

QUML_6V

1.

Cuy Garfluud
SLHFerdEUMLD

LS Hluiled
Gpmul

QaiTeBasmero@uimym
QuITEFT@eL_LIT

GoauirdhaL_emevuilen
9&haT Ghmul

GamedLm_emydhabId
. .L60B&L L LD

&(HLDLT6D Feuli

DI(1p&H60 Gpmul

2
3.
4

amuUf@GCeuflwm gengCs

@IB6LEVIEL LNemmerdL

Gpmul
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1ENNA

APP® 1

9leoL BT BapenTigen (LPGIT6NTRIESIU 160
Gt jeitar Cmmul

welgTeeiLb eheng Grrul:

6L, 6T6U0T yebewgwler Quwir Gpmullesr GuwiT

1. 19enJEHT. .emUL LT6I BID | 2 (THemerLl L|(LDSHE6IT (eul L
algalorer  OamiuemigseT  Gahmedled
G TevT 1) 6313607

LB BB Mer0@UMFLD . .LIT. LT

leeiwm Guflerd &ML UTHSHHev gmuBD Grmul

i

emg@uim.’.enLiLm:
Heng@uim.’.eoul LmelleT QUTSHILILIGRTL|SH6T:

Neng@uim.’.emul Lr  10& GlaMeMIDWITET 2L 6VenLDLIGNLIS OB ITemTL
LILDEMLOUITEIT  SHTEUJTRIGHEIT.

Bemed HLGHFID HHFSH6eT emgeold oBmId LGemTwib SIBB, [Hlevddle0
QUGTITES FnlQUl LLGUTSH SHT6UTRIGBEN.

AUTDSMBF SIOBFdW  (PRHHIS OFBTeTeuSBE BT LOBOD  (PSHSWILD.
aTea1Ga Beme STy © 60H G601 B (meuTLDall &eit 61601
SIMLPEBLILIH B G360 Seumniled GBI L FHeHF) LOMBMBLD
WL OLIBISIBSI. Ga16L BLm.".emui’” QI SHEIENLD OBTemILgl.
ooCBurGrm..emul  FHeH  Fdseney  CaLCLM .Ul FheHHewF
FNTHH(HESBSI.
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o ulfleer FIHHEG o ulfldeT eeIUBD. 6.&M: asl Jm, LB SIGHS,
bh DBESH, DB DIbHHG 6  (WPAOIWI  BHLLL UMIBM6NSH Ol TemrL
o uiflsel caubd@ 2 ulflseT eemiLBLD. 61.&M: (Lpul6V.

o L BG:

o o | JamieiGen FHFeusHHenimed HBIFLLLILLL G 2 L BGW eeaiuph. Sl
o 160 &saupBelpbal 2 eweLTndmull LIN&ESBEH. 2 ewenoulmer
® | BGHW levevg FGeumbd (2emPBHLIPS]) eSS BB DIBHEHHenlenBer
S|MLDHSHIGT6ITS.

o | B@Lluller & 6816mLOU T 60T SliglILIenL_uTev all6LmIG,H 6T eLPGIT 3
AUMBHENTHL LTSS (H6T6T6r. Oien6l:

2L BEYW DBBENaI 61.&T: BILTILIDSHBHEN
& QUTUIWLITET 2 | BN OBTEBILemel. 61.5T, 2 (HEN6TLIL|(LD
O 2 EUTEnWITET © L BEGHH 2 DL U6, 61.&T: LOGWILILD, HeUM6TT

WPWEHIG  Hrewieal  SgliemLuled  allevmiGHEeT  @rewi(h  GH(DSHHENTH
QUMBLILBSHSLILIL (HETTENEN.  SIen6:

* waig Bremmpmer (Invertebrate)

* wa& brayeTememe (Chordate) wsed (WgIE HrawiGTeTEn6
BB (WaItsIbLIseT (Vertebrata)

WIS Brew Be0e0TH allevmiGH6T (PSS BTENBBEN6 GTHBID, (PSS
(BIT 60T 2 _6ll6N Al6LBIEH B 6T (ENG)) (BT GI6ITET6D 6 616U ILD
SIMLPSHSBLILIBH P GIB60T.
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APP® LD

M

Om GuwfGw wens:

o HBymeverd eI GeuTIGrD  GTGITLITIT
(B HIBI(PSLILIBHS S T

o 9F0 Waed GuwiT Guilend (Genus) elILEBL. DIH6T (LPSGH6V
Oufwgres (Capital letter) Smé@L. @yewimeug QW

NNA

o uiflemisendd &@m CuwiTse G

(LSS
Fmleod

(Species) auab. UGLWT Aw epsHHed (Small letter) srpsriiGio.

Qurgitl CuwiT

8 CFTHBoILIWIT

Ssum

Sbur  LGymigulerd

GDABIQTT

MABIQTT  AIGLHTTerD

2 (HEWGMLILJ(LD

Slerosmilerd  subLIfuimui’ erd

BILTL LD

eeiwm Gamedwid

LDGWTL|(LD

eombLIGLT omflilg /
EUNGWITeNderd 6rdersGall L 610

SIL_emL

ansl(migBarfluim  &yreniGeoram

SILIUTET L&)

QUM emTeorl_ LT SO ILDM & mestT

bHMD

emLievT  GCenmGumam

BLFSHSHT L6

Slerolgrflulerd  (HGILIGETEN

SHEUMGNT

grenim Gam&FTL T&HemL 60T

F6UTLIE06)

QumL_ritdlerd  Wluyymederd

HTHLD

SHTTaU6D  6r6ILIGVETOIL 63Terd

oufleo

umGesur  &AiMerdGLLerd

BIul

Bxmeavllord GuLleWITTerd

L},6060T

C.Guflend . .QUESerD

Ry

LUTETHIT L &lflerd

LDGOT 63T

GamrGwm  GgLluleserd

(PHISBTERIBBEN6C:

Ca1ad — siemenujelser (Gumfl. .GLiy):

* Mo HMAGHIHID LD OFe0Hmend OB, QUIRIGLD HeTenLowIim

BT eump

o uilfleell  LSLD.

@mal  QFeOFH6IT

ST 6LT60T

sl Lemwlmull  GuBpieTenear. QBB 2 1L 60 QLerlQuiT

(Ostia)

STEILILI(BLD  6TEWTEIIMBM  HINENHENTED  HIGNeNSBLILL (HeTeNGl. BT
BHFImen  aPUITE  HIDWHEH BHOITLL LWL VHMSH DL HBSI.
Obs BOIM LSS aubwns o ewiey LBBID bFeT o L 6D
(PPUGID  FPBFUWEDLHlOWerT. 2 L 60  SHUITEIH  6rOL1UL6061D
(Spicules) ereiigmID BHIWI(WPL BT  CBTwIBATONH. BFH  FLLS
SIMWLML 2 (HauTHGHFBH. Seney  UTelledl  OBMID  LTeVleVT
(POBHeT60  @eICUHBSHID — QFUILID  SUIEOLDL WM.  61.5:
WLNGI60EHOIL_6DEVIT, NS BT
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APP® LD

Ca1ed — GWuLaIseT (FOeueanglrlLLm oebeog BHIGLMwim)

o GUULIBH6T BT eUTDAISIUTEGLD. OLHLUTILD &ened SHL 6O LOBMID
Flov BTN  Hleweuderled aUTDaIRTITGD. Beveu LD 6Fe0, TF
FIOFST BEMID HaF SlenalevTer S L enlILll GLUBB6.

o L6 supsled LB Sibd& (ectoderm) ois oiBsE@ (endoderm)
ol B SIhBGHHB6 2 _6wih. @6lalhdSHBehdbdemLGul EFTlerfluim
(QF60®6NMTE0 SHLHBLILILTSH) 6IeID SILT Fnlpoll CUT(hHeT 2 6wi(b.

Beoumpiled  Fevewrigymest  eleienId euUIBBIS G BTG BSI.
BéGPWmeardl  aumtul  HamFHHer  cpeold  Oedelld  GHTLTY
CaremwiBerengl. eumenwd a&mpsl Bl o ewiT  BHLHAB6eT 2 eilerer.
UpliuenLuled Q&M (B  OFe0dH6T  DleLevEH  HIGIL BGLTdler0L Heit
(HBLmienmmertlse - Cindoblasts) sieniobgieierner.

U6V  GUWLeI&H6T LLaI(He SiewIolienLll  Oummieienel. @& Gy
Oamedmws gmbhe OCeuaiGaup o ulflamseier Sl WBEBID
uenflulled SmeoilBlD  TBBLTGD. el uilfleeT wuTedler  WBHID
LmedlevT  (Lpemm&Heied  QIIOLMHGBSD OFUISlEBeT. 61.&T:  QBL ],
©eg6060  LGwT

Q31ed — slaLlywpsser (Hemmly Oamedlieigerd):

° QAmal GEHUSHF FIDFFMHMLW, paIbBHGHH6T  OHTewiL, 2 1 60
GUwWBB  alleomGHeNMTGD. SeuBmleT GL(HLDLITeLTaIEN6 6L (H6wT6wT
aumbsemdenwl  CuoBosTemwi(heTener. @emeu o plehdldeT  oBEID
CaTdhaHe6l ® SHaluimed al(mHHECHTLDLIuUN 65T ® | 6060
QL p&HosTeaislamer. &fle BHHFOTEIH FBly  eumuihsd  CFHTLT
CFevmeNTeL HOLOLBIBBEH. Beweu S uTed o ulfldeT SGLD.
DIHTOUEH, 6wl  OBBID  Ouewt el OLHSS 2 MINILSH6NTETN6!
@Cm 2 _uilflulled smemTlIL@BD. 61.8M: &6065J60, LD, BTLTLIL|LY

QM@ — B BLrLT (2_@henenll Li(SHEH6I):

° QAmal @HUSHF FIEFSFT, PaIHHBET  OBHTEHIL  aMeVRIGHEMTGLD.
Bemey Oumuiiwmer o L B@smens GsTeilemel. euBpled LIeL6IMmS
S HSDI LDGUITEU0N60  GUTLDLIGDEUWITGLD. LOBBeN6 L (HeusTenotlLl
L|(LDSBB6NTS 2 666, 2 L 60 2 (He6l 6UQEUIID, @(H  (LPEDGITH6IT
SHITOOWITHAD 2 666, SHeWILmH6T BB CBUBSHHIeL SHlupl 19&Hei
gD  Goeedl 2 _MmBWITED © L6  GUUL (heTengl.  Eemeu
SHeNLILITED o uiflsenm@Lb. WITEN6ITE &HIT6V Gpmul LOBBILD
aeusTilwmendied  dlwemer Geney  CHmBBIalsGL  GCHTUISMTEGHLD.
61.BIM: SLe&TTerd, eyFdlffuwm

67 | P a ge APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




APP® LD

CPTGHFH — UMETBHMFLIL|(PSHH6T (DjTeredLT):

o Qe QHUSHF FIEFFT, (paubHG, 2 6NInWTal 2 L BE&W wBmID
® mI']  LOGWIL6VUMIGEHMLU  (1pHe0 o ulfldenm@d. o L euTegl,
UBSHH6L Qo LmOWTerd  6T6iB  HeWILMmIG6T  CUBMI,  6UEDETUIRIG6I
Gumeltyl  RATBILT  Q&TM  Sevenihdhl  STewTlLBSHEImer.  EFHBE
SITaEIed el QUUIT. 2 160 &HuYl 19dHlelm eleienlld FILLME 105D
® _mBUWITEL  GOLILL Beitengl. FLLMSHeT wwBpid  umyGumguirdael
BLUIOUWTFS o mpIiESenTGD. &eved  E(HUTEO  SIV6VHI  @(HLITED
o ulfleenm@Ld. 61.&m: [Hiflerd, LD6wIL|LD, DI 6L

QTG : samsbsTelH6T (& THCITGUTLT):

o SaMIHHToUH6T alevhiGHeier Wsl Guiw CFHTGHIHWTGWD. el
BO(uUSS FIFFT, cPauBSHH6T OBMILD 2 EHIEnLOWITET 2 L [E&WIUjenL Wl
alevm@GHer. GSaBBlar 2 L6  Hemev, MY, euulm  eTell
LfésiulBeTengl.  @alCaum(h Sewil(pld o Gomg  SewewiliLsh
HT60HMNL GuBmIeTengl. 2 L 6da CLBUBSHHID MBS 196 LITHISTLIL]
o opuwtes o etengl.  auenTFFulesr  Curgd @MIOUILL  &mev
Bl Galefluiled Geman o gltdlamer. bBHowdd BxpTaulldHsHe0
(Moulting) eteii GuwiT. &bH3 Blealer cpeold SeuBplesr CBLB
o omB o FHTHHIUL([H WewiBhd 2 (HaUTHSLILBS GBS

o | BeWwrarg  eGumelibll  el@i3  FHyausHHeameo  (BIHIID)
BIOUOUL BeTendl. Bl  UDIFUBISSIULL  BTHHD  (GHLP60DEI
BOTHIHMTL QIS 2 L6d (Ppaugid SBlaIhSns. Qb s
BrHsb UL FHphs ams @rs5s @ULb (Open Circulatory
System) e, L6 Bleveum) HemibsTels6T 19FshELT  6IeID
BIGWT  (PFHS G0  peolond  Faumgld  GCoplsTedlemper. &0
sl HHS 2 mliysenTs  meolidluleT (GRS EHD,  LIFMF
SIUSEHD  STemIlILBS B, OLewl, OUewT  @FeniBhd  H6oldHHeN
o ulfleenmas o etenedl.  6.&MT:  @mmeL, Hewi®h,  SIFLIUTEILFS,
LOJGUL_ 60

Ca1Eea : CsdaIL 60&6liT (QILDTeVEISIT):

e Bmeal b, &SL60 BT WLBDBILD Heod Guredis wew  SHILLILL
aumpL msaied eum(pd Hevtewo  GuBB  WslGuiw  CHTGHHmWE
Ggibs aNeVRIHIMMIBET LS. BHUSHF FEFFT GUBBENEL.

® 9 | BHEWILRIGHEIT SIBB (OILOGITEMLOWLIT6OT 2 L6V SIEMLOLI6NLIS

OBTERIL6mEL. 2 L 60T HeD6V, HFUITTe0TeT LITSHID OBMID 2 61
o mIiysh OHTGLIL elel cpeiiyl LiGHdenmall Lflésiiul Beg.

68 | P a ge APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




APPES LD |

o uUTEHD GLUGuUWTFAuId o FHadmag. o LameoFamnl  Gueirged
oeteid  GueGumiemeuujo  (Mantle) @iger  QeuefliBg 0
Guoeingevmed  SFFHBLLULL  Hlgeollomerl  STeodluISHSHemeomest  @BLD
(Calcareous shell)  smewriLGa sm3er.

QFaleider  (196liguild)  SlevevdI  HIMTUTTEL  cLPEIDTHEAT  BIGL6VG
@gewnget cpeuloTHGeum  SGHUTHFID HeOL OLBISBEHI. Sewel  HeNLILITED
o ulfleenm@d. 1oBdmId  euenT&FHAulesr GuTgkl  euMTeUT  [HleM6VHEI
SIS eBer. 6.&T: CHTLHH BHend, DHGLTLI6M.

aT@gd : WL Bzmelsen (senasGemm GLTGLLLT):

o AeieUMAMmIGT DIMTHHID HL6V6L aUTDLIMG. e  cLpaUBHE),
® mI] WEWILED SLLenWL OBBID O _6wienWTeal 2 L BE&L
OB TERIL MAUUITGLD. (AT o _uffleei UTF FIOFST
OaTewiLanausenTaad, &embd o ulfleer (eomTeurdder) @(HLIGSHF
FIEFFT  OBTEWINGUSBGTHOD 666,  FHyeudbdlenmed  HIFbLiul
aumero@eont  oemwoti] (Water vascular system) &&0sm@dulen
ABiyl  uemLTGL. Bemen  Gmuls steosst (Tube feet) ewpsold
AL LEuWITFS g U155 evT360T. B g6t UB&FFLLSID Sreodl LD
saBaenmeod  (Calcareous ossicles) GQewerfliiys (L semmevid
(Spicules) mewwt  @GsHSsenmead (Pedicellaria) @l Beieng.
o1.8M: BLFSHIHT 063, HL60GLILT.

CaT&F : SMT HTlSeT:

o Bemeu GULOGTEMIOWITET LD 6UgallD GHTewiL BBILD SHewILRGS6T DIBB
o Lewovd Osmewi o ulflsenm@d. @ened S(HUDD UTF FIOFST
OB 2 _ewiemowiTel o | B OFTewuimel. &eveu  (LPHIBT6HT
® 66  LOBBID  (WHSBTRIBBBBIET  LNILBM6TDH OB TEHIL D6
Beumniled AELIIEN SITEILILI(HLD. S),601TEV (PHISBITEwT
B\BHUILIZHE06M60V.

Bemeu BeFulempdenTed o ewiayl L Hewd Combateidleimer. Gosuild,
Aemeu  euemenr  Bxmewry  eumapb o ufifldeT  SL@D.  61.&m:
LI60GeTTE60merV6r0 (BT L|(LDEHEIT).

waiGbraerenensy (Chordata):

*  (WPHIGHTAVGTETEN6US6I6O (PSHISBHTEWT, (PSHIGLLIB BILDLGUL D LOBBID
Bemewt OFa|6lT emLIG6T SLBlul ML DIDFRIS6T  BHTevTLILIHS ImeoT.
pewiL, Gsmed Cumeis (W&HIGHTewT Seieyuifluller (WHIGULBHMSBHS
sTmdlujerengl.  Geuib, Bal ® e ILTnSHMUILD  [BJLDLS
FHameuujlo UNSHBH. DDOHH  (WPSHIGSHTNSHEHD,  cpalBHES
LBBID 2 _ewiemwiTel o L BGY OsTaiLemaungh. BH6HTESHS),
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APP® LD

Brewi  GWHsenTall  Lfldsliul (BeTener.  Sienel
BTeRNB6IT LOBBID (LPSHICHEVIDLGTENTMAIH6T HLGLD.

WwepalE Brapsienenel (Prochordata):

o Qe  (PHIOBeIDLIBeNET  (WSTICITIQHEMTHS  SH(HBHLILIBEOT360T.
WWSHIGHTRT  Semwldlear  oueliuemLulled Qenel @Jewi®  Hlenesr
OaT@HsenTasll  LMSSLILL (BTN  DeNed  6UT6L  (LHIGH BT &H6I
(wGrm  &mLLLT) 1BBID  HmeWHIE Brewlder  (GaurGeor
SMTELLLT) 6T6TLINaUUITGLD.

wa10sbise (Vertebrata):

*  Bsialer ail6vmi@ Beiflear (PHICBEVIDL|G OGHTLIT Beumnsleor
FBUUDFIOTHSIBSHI.  GUGTTHIEN6L  DIGHIOLILNGIGTET  (LPHIG BT,  (LPSIT
o uiiflufled DFF 6TEVILDLN6OTT6VIT 60T (WPHIOHIDLG (AN ()1 F:
LOTHBPRUMLSSILUGHSBSH. DB o Leler  LFsHTer  FULSLOTH
SIMLOH WS (LPHICBHEVIDLIH6IT Sm QUG LIL|BETTHL]
LIflsbasLILIL (HeiTerTenT.

QUGLIL — 6ULL QTU|6mL ULIGT:

o ol Laumwenlw 2 ulfleseT STl wBs (WHOSIDLNSMTEGID.  (euTuig
ST SHTEOL SNV GHOLILILTSH [Hlenev).

LT 6IT:

Bensell  GeiiT @rsHsll ymenisenmer (Poikilothermic), BT eump
(PHIOHAPDLNH6T  SLGLD.

SIFHG FUTFID CFa|6TH6T UPWTS HBHDIBSI.

A gyfidbalern, Oeusngflbalen el B DiMBHm6NSH CHTUIL ).
Bewi(h (LpSHEHUILDTET  L56IT6UMBH6IT 2666

1. ®BI5H0HaIDL] L5631 61T Beaumnsled 6TEVILDLI&F FLLSID
GBIHOHNDLTGITED L6l 61.85M: &BT, erOGsHL 6rD.

. eIQIDL]  L0GIIB6T:  GIIDLF  FLLBHMBHH  OBTENILemel  61.B:
O\B6mTeML, LDL_6M6L.

Gy : S eumpalweir:

o Amel (PFHe (PFHedev Bapmeiipslul BTG STEVIGMTGWD. BT LOBMID
BeVF  GLHlenevuiled AUTDAISBHTH  HBHAUEVMLIOLILNen6eT ] CLImBmI6eTeT.
© L 6UTEIH HEM6V, 2 L 60 6l & UGHHsenmasll Lflésliul Beiteng.
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APPES LD |

Gxpmevmeng  FFLUSLOTET  SFLLIGSMmen  OuUBBDI  OFHeLFHENMBBHTH
9 _6I6NG).

FOUTFIOTRIH  OFaleiimel, HiemTuizeoset, GzTed WBMID OFHTewTENL
afuns BoLOUBISBE. Bswionaid Syl fledlenser,
Oeuengfedlen  6lenT  cLPOIBI  DIDBHMETSH  OBTEWILFHI.  (LPL WL &H6iT
bfled S LUBGHSImer. 6uemT o (HIMBBSHHD  Heweoll LI enL
(Tadpole) etgib eomreur (&t o WifwTABE.  e.&m:  Heuemer,
Gxpemy.

QUGLIL] : oerTeU6T

o MeuHFHe0 AMDUSBSHSH CHMEUWITET (LH(LPEMLOWITET  HBHEUMLOLIL 6oLl
QuBB  (IPHL  (PHOBIDL]  UGLI  aTalTeuTGD.  BHmTellest
Guopupshaled GamgogmyliuTer (L e Cureaip GCFHle0s6T 2 eiTerer.
Beaumplled  Faumgd HmIUized cpeold  HEOL OLBIFBHI.  BHUISHSHE0
PGl DIHMBHT  HTEWILILIBHLD. DLETT6V, (LPHMeVEH6IT60 oL (LD [HTesTd)
SIMBHET 2 wiB. H9HsH Cpmed Gumeis @henLwl (WL 6HL Hener
O\ HFSIMBE. 61.BM: GEMITEIT, LIGD6V, LITIDL|, &LemLD.

UGLIY : UMBLILI6:

o WaItsILIseled (PaHed Qe BrsHs (Homethermic) o ulflser
LIBeneUSTGD. Bemel UBLILSBESBB  SABLILITERT  HHEUMLOLIL|SHEN6IL
QumpmieiTener. @auBplledT SHT eUgaID OBTEWIL 2 L 60TEIH  H6M6V,
BHHSI, 2 L6O WBMID 6UTed 6160 BT&IE LUGHHHen6nd BT gl

® L euTenidhl @BGHFI6NMTe0  cPLLILL (HelTengl. BFH60  (LEITEIBIBTEOHENT
OBEMBH6NTE 2 _6lTenen. LIGIOMISTe0H6T BLUUSBSLWD, @BHUSBEGLD,
PhIHIUSBGSD gBL  HBHeUMDLIDLIL  OLBBIGTET6.  STBBENBHMETS
OsmewiL.  HIWIUITeDL cpeOlD  FeumglD  BOLGUBIBIBSEH.  6TEVILDL|SH6IT
QosiienLowITerTenel.  6TVIDLH6TanIeT  HTBewBHeT 2 6wi(h.  6TeiGa,
BaBpleT  6lML.  GHOMBAUTES QHBHGWD. (PLDLF6TN60  DIFHBH6NE]
HHoYewia] o 6wiB. (WLMLFET  HIQEIOTel  HTeOFWD  OGHS
QBmLWeme. 6.8 &Hlefl, HTHD, HUG, UBT, GHHLILSEHTL.

UGLIL : LTI IQ&6IT:

o LUTEML 19H6T  GHelT @JHdH  alevmGHeT UGD. Heaubpledst o 16D
Gymomigenmed CUTHSUILIL (HeTerngl.
2 Lo GBzmeded elwiemeud aglildeT LBWID eTewOemIUIF — &HILILIH6NT
o (. 2 LeUTeIH SHMev, H(pHFH, euuim LBBID euTed UGHSTHL
LM &I (HeiTengl.

UTeOTL (Bb  &JLllse, Guewt o ulflseied sTemilLBS B GeuelesTg
L6  Beaumnled  STETILUGHBEH. DIHUWID BTG  DIDBHEHEOL WIS
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WLemL Wi utersenend Haly (Nenmliguerd) LBBemed  GL 19&H6en6r
FeIdleiper. HTUI - CFul ewewilysHHeF SeuBmler FHBULDFIOTGLID. 61.&:
61601, (LpUI6D, LDGHTIGH60T.

PR R R AN NN NN NN NN E NN NN NN NN NN NN NN NN
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APP® LD

HENNA

10th gflelwed

lvg 17
STOUJRIS6T LOBHID alevmiGsefed BMICLHEHHLD

SII(LpssLD:

e o ulflemiseflest  eumbpTenmTegdl  @ULeluled  eUEDFWBISSLILLL SHTGLD.
aeiBeu, ehs e o ulflerapd pewi HTeT 2 ullT  eaump  SuleoTgl.
SIMOHGH 2 _UITEHISEHD HeTwld @5FH 2 ulflarhend 2 (HauTd@Gld SHme
B e1OILI(HEBHSLD eTeuTLILI(BLD. B e11OLI(HE&SLD & 60160601 Gumedrs
o uiflenmigs el LAV AU GHHDHBSI. Bl OHTLHSI
o uflflemise o ufiteumipeuend SHTOTENISSHBSH. SeleuTml @ GBI L
FBpleid UTHSTESIUGLD HiSWe &w  HeweoliGuBIHL M  eTeTLILIBLD.
e I0(HEBHD B sreowTarg o ulflaishng o ulflend wrpILGS B
Forol, uUTdleflwm, e6d, uU&, wWTeer LOBBID WelHfled @emIOLIHDHS
HTVHBH0 SIDIOTHILIL ML & STEIGOTD.  UT6D  EeIOLHBHHH T eLPeVLD
SLeWT  LBEILOUEET  QeFOFHeT (ol LOBMILD  DIWIL D)  EenewibHSI
yHw o uiflend CaHTearmiIdngl.

STeuTmISener SeMIGLHSSLD

* STARIGN6 CLPTHI aINSWITET DeICLHGHHID HeL OUBISBH Dien6,
1. 2 L6 BeioLHeHHID
2. umelliom et ICUHESHLD

3. umeVlemIOU(hHEBHSHID

® Lew @l OL(HEHHLID:

e OHy aumd BAUICLHSISHFHED UFHw SHTeuTmGeT, STeufsHdHlar gGHemid
QM UTESH 2 6en 2 Lev OFevsailededhhs Cameipislamser. HTUIS
HTaurhHed o sifen  GouT, Hewih, Eemev DleLeVH OGOTL(H  (LPSH6VT6ET
JgBap@Id @T 2 pilelpbs Sembsreugd Gpream g Healldbsreurors
AUTHBSH. Belaumm Reill OUHSSD HOLOUBIUSHED GHIBIL  LGLIL
(emioL_LT&lerd) oL (HLD WL OILIBIEUSHTED B6THSHTEUTRIGB6NT, SHTUIGS
sroaugmisenenl CumaiCp  sTewiiLBGHaipear. GSelaumd  BeIIGLHEHHLD
B Oumd Curgl uTeder OFeLH6NT (BTFOFOH6IT) E)6n6mTAILHGLEMEV.

1. @aev 2 L6 BAMIGLIHBSLD

o Qyeudseiel  (UGmGW. .LTe0e0d) FHToughHHlett Eemevderlent  alelibLied
o oiterl UeiTenmidbelledl(hhghl SenbHTeusd CHTemIS Bl
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2.

3.

4.

5.

APP® LD

HENNA

SHWIB 2 L 60 GIOLIHESLD:

ool g (pHeorert GoelbhdH HewihHemen 2 LUl HTeUJhiH6TeT 56wl
soguled uGBWBUTEH IHHSH HIBl UGHHUIHHSH Heogulled  Goul
saeill yHw DenpeHTeaugd  CHraimIFmEH.  HTUIH SHTAUTHHEL 2 6iTen
OaTLTY SIBuGLOUTEH enbHTeuTD, Helld SHTUTLOTES 6UETTSBSI.

GouT 2_L6v SAMIOLI(HSBHLD:
SIeYOLITTH6ID, FiTéb B emiJe6iTer & HILOmIE) (LPSH60T6NT R E )

GouTbFIPRIGH6T 2 L6 BIOLIHSHHIMB@SL LIWLGTLIHE 6dImeoT.

GSWIPLD (L6eLLIeLEN) 2 L6V B IGILIHGBSHLD:

oo  FTaugmiseiled Lol QT LTaIH @T 2 (Hewel 6algald G
GuTeliB  SIMIWLIML 2 (HATHGHEBH. BFHwaid G  61eTaGBTLD.
Bbsd GUPD  Foguled allwpbsl  GeumbaBll LBl BenbETeurHeng
® (HAUTHGHDHMBSI. 61.5M: HBMTEOLD.

Up suemswine 2 Lo SaitLmssid:

HI6WILTSH6L:

SHIWILTGD BuleOlmL Ul  Benlpdenend OETeni LUTFoalel(hhd  gmuBLD
slewipsefledpbam LUHW DeMbSHTaUTd o (HeuTHmal.  eelbeurm  Fpflu
Slewipll uTHuleud GOBHIH @R OFevevTaud @ HHHTEL L HOW  LgHlul
SToUJD o (HEUTGHW. 61.85M: eroenLICTTenSIT.

Lo 360

e AhH aumd QEICUMHBSHHeL HTUI OFeveuTerid EFenilmell  LIfhHg

@6alCeuTasledhhHID CFul OFed CHTaIBISBHI. 61.8M: DILOLT.

QT B alBH60 DILEVH I(HLDLSH60:

e Ohp amd BIOLHIEHHL HTUIH SHTeuFHHellHhHe CaoHmerpid LgHul

auemflulelpbg Oom B CHTAIBISBEH. DIk Gevd eueTTFF WL HEH  6(H
UHW HUTIHNSH 2 (HeUTHSGHH MBI 61.BM: F6roL .

@i 16 L 6v:

Bhs UTHEIGMmeN Wil o Heutdd yHw o ulflewws CahmBmialssHed
@iy 1B Led eteiu®. enamlgm, WenGerflum spaluw o uiflemiser. fml
Fmpl  FewiBsentsll  Ufdeaimper.  geuleurm  SHewWIBD  @h  UHul
o uWiflendmash CaHTBmIelsSBg.
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APPES LD |

HENNA

uTedleor BeMICLIHEHDBLD:

ureder OFevmer Bewewmialaind @G e HTWSH SHTauFSHHeHbHEH UHw
greugld CHTHIBID (pemBewll UTedleom @eIOLHSHD 61aIFHCBID. EbHs
aumd  PALOUmISSHHe0  @GABTL  uGly  Gged  flged ol BGWw
BOLOLUBISAMBSHI.  GHIBe0 UG Bl GupBegevensv.  616aiGau  LITeVleLT
BeIOumebs  (Wempuled CaHraimpid &emd o ulfleeT HTudh HTeUTHMS
R5BS  STaOILUGHSBr.  uTedeom  BelIOUBSED  alleNHHHIHTH6I
(Spores) cpsuld HEML GLIBISBS.

uredleomn @eIGUHBSID CUEHLDLITEIID L EhenFH6lT oBMID LTdHLlefuwimdaere0
BOL OLmBISIBEI. uTedleon @eIIOLHEBSHT Curgl Lehend Sempuled(Hhal
Qb alibaald (eCuTITEehdul) GCHTAIBIFBHI. ST RHBGWD 2 L &
oo LIflHed SIMLHSH GUmenomel o | HHbdmensd CHTBmialsSpgl.
@6lOeuT(h o L smayd fnfisene gl CLmienmashami a1 Caibgl eroGuTITs
(enHHHIH6T) o (HuTHBEH. albHHD eiaiemid ero@UTTTEhFWID Caug &g
almeHHHF6TH6T  OeualCuBBLILGHamer. el HevhdHeo allipbGuTg
HHW o Lev Bempenwlsd (emasum) Cammmiaidsaleamer.

STeUImIG6TeT LTedamioL(measLd:

LUT&IIOUHSHLD TS HToUTMmIB6T6N L6l BMID CLewT EedF6F60561T
(Cx10_B®6ll) DewWHAH Hilewel @HH LHU HTUTHMS 2 (HeUTdHEGHLD
(LPEDBUWLITGHLD.

Lo6VMEHT  LITEBMRIG6IT:

DEVT  6TILIG]  LTBILITG  DIWLHS I W  auemTFFullener o emL Ul
HIhSH CHTGUY GD. BFH60 BTG DIBHSGHHET 2 66Nl Sienel
USHHeNHHe0 GeualimsHHelmbaH o 61 ChTHal DiewLobHA)(HdHE 6Ime.

. 4evedl eulL1b (eLel BHLDSH6NT60 HLEOISHI)

. 91606Y QU LID (D606 BHLDH6ENT6L LIS

. IDBIHHHSHMTET GULL LD (LDBJHDHHSHTENTEL eIHI)
. @G0B QULLLD (G6Vleneu&H6NTeD SLETHI)

Geueliliypgglev o 6iT6l IS EIC) 9I(HBHEBOHLD Grruins
B ICLI(HEHHHSHe0 LMIOSHBLILIEHI60606V. e1601 G Bemeu & 1606001
SIbHGFHNMTEBDH  SHBSIUGHSBeT. 2 ' LBSHH0 BHIGWD  DIBHEGDH6N
ByewrHLd BT IOLI(HSHHHIH 6L UMRIGIsBLILISTED (P& GG LOULITEOT
SIbHGBNTEHDH H(HSLILIBHH BT
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APPES LD |

HENNA

LOBIHHDHBTET UL L LD:

OSIHHSHHTET UL L LOT6IGH! 6VTaT 6wl IOLIHESL LIGHWTESGHLD. S
60 &HJHHSH SHeirdeile OHTGUL G @ICUT[H BJHHH HTEHLD
10} smby  Cumess UGFHedwujlb  emLl Gumests LIGFHemwu b
C&TemIY(HB@GLD. STDUL UGHSH SJhHHEHBDL  elaiald  DIFHeT  [HleNuleD
SIoWwhHd U Bureis UGH WEHIHILIMUL  CTaI|D  DIeNLDSHLILBEOTN360T.
&I HHSHHT6T BIHFHL ewLuler o 6TGem SHmTewIlILBHMBS.

OB HSSEITN:

BT HBHHHT6TH6T  GHTM  aUQAITIENE. EJ60NI(H 2 MMBHENTED  DLETENE.
slgeoTer  Geueflwenm  aTHemervsdt  eTeIlILBD. @hsH  OGeuefluyemmuied
BIMEOWITET  HIGNGTH6IT 2666, DM  UGTTHIENGT 6IILILIBLD. 2 6iTEHenMm
BOGTML T eiRIUGBL. FH  WHaD  OeLeWSHTHAID  CFHTL TFHuITsea b
&G, Q& GFeoaBeumed  OBBID GBI  SLTHI.  (PSHITHSD
&I HHSHHM6TH6NL @Areni(h alFHomer 6CFs0H6T © eilenel. Reneu (LPewBEUL
® Lev OFe0 BWID 2 MuUHFH Fed eIUGBD. 2 Lew GCFevedlaer
Quilw o 'sm o 6engl. o BusHH  OCFeoTaldl  GHOIBTL LG
(ewwl_Lrdlerd) epeold LIMge0 SimLbgh BFewiy 6wt UTeledF OlFe0demen
® (HAUTHGDHBSHI.

GHEVBLD:

GHoVBLOTeIHI  Wevfledl  GuewT  @eICLhHSS  UGHWTGL. BFH  G60
BMEVBHETED  HYEIIS). RIORITH  GeVSHIPD  APBIW LGS HM6NSH
O@TemI(BeiTeNGl. DIen6,

l. &0 W
2. GyoL Hewi(h
3. @6V enu

HHUWIETATGID. F60 MLIUTEDIOT GH60BH6I HT6uoTL LB ITN360T.

@6Vl  SIEWLOLIL]:

GO (PSHBHWITT  UGHFH GO  HaE  oGb. BH  Brewih  G60
® mBFHENTeL G (BHeTerndl. Ged uUGHuled Ged 2 _emB  EeMemTUTLOED
SIMIHH DL Cleue TS GHe0HIEMET SiGLD.

GOTRIH G smpulenel @  FABw  smbller  cpeold @Ligd
OaTemiBeTeongl. @HMG GHev SHMDL 6@l GUWIT. Gl DIQLILIGSH  G6L
Slg  eLGBLD. SHUmUUIIeT © 6ol GO Haalalen 6lp OlFe0sHEHLD
6ILB 2 L &H(HBHBEHD DIENLOHIHI6TETE.
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APP® LD

HENNA

o Hov FHwenuledr  QIHBL 2 _eiTem  cLPEIID) &H(HLIGMLI CF6LH6IT,
DL FTHNHMSH 2 (HUTHSGHHIB.  DQLILIGHUI6D 2 66l PGB
® I &HHIBHEHD IHTHIHIHAU CF0HENTS 2 66Nl MOUISHH6D 2 66T  6(h
0560 BIHAU GFLTHAD 2 6ITeNG).

SIWIL.  FTHOIOTIH QT  ewiL.  GFevemeould  @Feni(hy  LISbSHUTL (B
CFsvmemenuld OFmTewiBeitengl. @bdH USBMUTL(H OCFe0H6T FenaTummuwig
(Synergids)mer.

6160 DIGMLPHBLILIHE) 60T

SHTeuImIG6fer LTed SeICLI(HEELD:

o LHGID SHTAUJBIH 6N 65T UmeVleTL IGLI(HEBHLD S EIC] LIQIB 69608561160
HeWL OLIBISIBSI.

1. waIhaF BFTbend

2. &(HeYBIHEL

L&JHSHFCTHem:

o yoalel waHIHIHI UWIHHS WIIHHHHTET G (IpomdulF OCFem
SIMLaIH WHIHHFCFTHMES 6TedTILIBLD.

L&ITHHEFCHFTHMBUTG  LILIGTSHGIT:

waEIheHF Coibmdmwld OFHTLIHSH SHABISHO HOLOUMBB Hefub
AleSHUID 2 (HeuTaedT360T.

Sl  waIhHFCFTEMmeWIET  HMyewioTd  QBHCumlL 23erden

BmEWIAUBTEL LGHUI 6Uemd HTEUTD 2 (HeUTHMBH.

&IHHFCFTHMBUNGT 6UMBHEIT:

1. 1 WHIHHEF CFiTbemns

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

® @ LevMevleiTen  BIHHHHTEN DIBH evfled o 66N GHe0H  (PIgeMUL
Olvevdl 9I8H SHTaurHHed o eiten Coulmm(p wevfledr GFGHeve  (WgMWF
CFIIBeOLUFH HeT WBJHHFCFTHMS 6TIILIBLD. 61.85M: HABLIGOHE.

&1 &I HHFCFTHMBUIHT [HETNLOSHEIT:

1. ®@muTed 1eVTH6Med Heil &HIHHFCFTHMS HewL CUBIBBS).
2. EVTHET LBohaTyeanlsemnensd FTihd(hbed Cohameauulsvenso

3. HIHHHHMETHET @T6uTgHHLILIH6IH 60660

&1 &EJHHFCFTEMBUIGHT HENLOSHEIT:
. QInBHH6ET (HMMbHSD 6160160 HNHUTED 2 (HEUTE6IT360T.
. smeyewt  1asF  FAflwgl. aeiGea  allewdHdeT  10d  HeVleudLhS
SHTAUJRIGHEET 2 (HEUTEGLD.

. USHW UenSSHSTUTID 2 (HauTHTSH)

SlWed WEHNHHFCFTEMS (DI60CTCHL):

e @ weofledl &IHHHHMT DIBH BDHMHF Fibd LBOBTH HTeuT 60
to6vIfl60 o G6iT6l G60BH (LPIQEDUIF OFeTmI SINL_6)IG 9|UI6L
W&IHHFCFTEHMS  GTEILILIHBLD.

o.&m: lel, SHmlieng, Lemb (pgHevlule.

Sl WEHIHSFCFTHMBUIGT [HETNLOHEIT:
1. owed aIHHFCFTHMBUIGT (peVD 2 (HaUTGD alenSHH6iT, 61606MLOWITET
STAUTHIGMENT  © (HAUTHGD. EFH6T cPVD LHUl  UHBSH  SHTOUJHIGHEN
® (HeUTEI6IIBEDT.

. BEIG (PeneNd@GD HmeT OFTewi alenSHHeT 2 (HeUTH 6 Imen.

S WEHIHBHFCFTHMBWIGT HEMLOS6IT:
1. owev &IHHFCFTHMS, Umsanyenldemen  [bHLoL B BULSTED
W&HIHHFCFTHMSB HML LIBHMBSI.
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APP® LD

HENNA

2. 9IFH eNalled WFHIHHHHTET aTeiTSHBG.
3. dlov Bmpeuulevevnd LiewiL|delT GHTeinnIssle3et.

4. 1D6VTH6T LIBSHSTTenlHemeTF FTThHIHI B)(HE5eT360r.

S &HNHHFCFTHMBHHTET ST 6w DH6IT:

e 1evfley SIULI6L &I HHFCFTHenD L GlILIs ERICIANEIRY
WEIHSHSMeMTaS @k  Wevfleddbhbsl  WLBCBTH — STUTSSled 2 66l
eO(HEG  6IhHHF  GFeveoliu  Geuewi(Bld. & LB 6uNH6NTe
QlleVmIGH &6, LLFFH6T, STBHI, BT (PHEVTEIUBBTEL HenL CLIBIBBSI.

&sTHBEI o WaEJbhSEFCFTHMmB:

o MBI cpeold BHOLOUBID WaEIHHFCFTHmB DleNGUT. .60 sl ILIBLD.
B61ma  LDGVTE6IT  GITELOTE  LDBIHHHHITETHMeNT © BLISHH CFUIg6mse.
DBIHHHHMTHET  FWWSHTHD, OLDSTMDWITOISTHAD, 2 6VTHHHTHLD,
ML GHOBATHA|D 2 _6TeNel. D6IeUenNDHS HTUTHIGETGT  LDBIHDHHHTENTH6I
1000 &5 HMIHHHGH Ced SLEHGMe. GO (pwTaid CuilwsTaea b
CeuafiGu Hlewendhad OFTemwIGL EHEBGW. Fovo ChImBeIs0 SemendHdl (Wi
Gureitl &ETHBHSH M6l LgsHdidh OFBTIISBEGSG gBBHTE BHBGSLD.

o.M L0 oBmId v HeiTellF GFigHei

yFfser euf waIhsFCFTHMB:

o Coaissear, FEBGIT (LPSH6VT 6T L& F D6l eLPGULD henL GLImID
&IHHFCFTNBHG elewil_Gom. L0 eteiim QUWIT. LYFFHenend SHalTeuHBE
gmmprm  Gumev L6 MBI, wewild, CHT FTHGD H6EID SHLFUIIBMIL 63T
®eleumas  D6VTH6IT  HTEILILGL — E6leuensds  LDEVTH6MED  OSIHBHHHIT6I
QuilwsTHa|D GeuerilujemmuiTegi SN H@EHL_GILD ORI INEE Y% oV
(PLBEHLID ST ILIBD. LFHHeTed HenL oLmid waIhHFCHTHmBUTe0
a1 80% waIbhsFCFTomawiTas BxHafdbmenTed HeL CLBIBBSI.

bireuf L&NHHFCFTSHm®:

o mifler cpsvld HOLOUDID WHIHHFCFTHMBHE maml Cym. .60  eeiml
Q. @z  HTeumd  HTeufmdeied  HoLOUBIFBEH.  Belaumdd
STuImIHelled 1. WLHIHSHHBM6T DIHS Slenaled o (HeuTslemer. 2.
DBIHHHHMETHET O  D6VTHEMNED 2 6T GHeO(PIYMU  DIGHLUJD  6U6D]
Bfe0 HHH OBTERIQHBGD. 61.85M: MABLT606VT, UTeVlErOBTWIT
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APP® LD

HENNA

allevniGaEe eufl WSNHHFCFTHMS:

alevmIGHeT  cpeold  HOLOUBID  WWHIHHFCFTHMB, @lVRIGH6T 6L
&HIHHFCFTHMS (G .L160) elaILBD. Seleuensd I HHFCFTHmBUTE0
D6UTHENT,  @I6URIGHMNS  HAUTUSBHTHL  LNTHTFIOTE  6)6HI60IHRIHE6TH
O FTEmIL_6NAUUITH LD lenaileL QuflweneuUITEH6LD & bHD LDGBOTLD
OB TERILMAUUTHAD B)(HEBE)LD.

a.sm  GCxpadl(h  uBemeu  cpeUld  SHeveumewlp,  SHlenmmgBuimed  GuiTels
SHTOUTEIGHT60 WHIHHF CFTdamad HewL CLIBISBSI.

® SEWI6LHET  (LP6UIDTH  BevaUD  LEhdi  WFSHHe0  EJHHFCFTHend
BOL GUBISBS.

SHTEUIHIB6ITED  &(H6YDISH60:

> BTHHHBM6, GHeO(IPIgedUl DML HBHSHID (LPeN6Ndhddh CHTL BIGLD.

> aIHHHBM6N @b Al Gomul CUITSIB SIMIDLIML 2 (HaUTHGHIBSI.
DSBS WWHJHHS GTUI 6lep CUWIT. @& aIhHHHTes0 o a6
&HIHHS  SHlewen  auPfuind  CeuefleumEBBSEH.  WBJHHSH  SHITeNe
o 6iTeM(hB@&LD OLIT(HETHT LD&JHBHD GHLTUISEHT [HHTH IMBeoT.

ETHBHD GTUI GO  OBBID  GGHEOHEWI60 2 66Nl FHFidbBHei
aupwns  auenihdl  SBIFHUTL  HBHHL 2 6Tl G0  HIENETENU
ML FBG).

® L OFeveurenigd SIbHH  ABGSHBH. 2 _BuSHH  OFevevTer
LGLULIEDL [HS Byemni(h S),6001 B er1&0\F60HeM6N (b &Hem)
o (HoUTHGHDH B

w&HIHHS GWTWler (pemer Oeugdhd Drewi® el BeFOFeOsID
GH60MLIMUI  DIENL_H|OTBGHI.

T et BaFaed (albdHam) WL HHI T Eevenihd (FesBHLO)
SrlemLowl mFCsTew & Carpmielsding. BT Siewilear G&F60
@TL_6mL bWl 9 | &H(H6eYL 60T Benenibgl (LPSHETENLOE & (TH6)}, 6001
o Lammald Campmelssing. S Wb o &[h G G
Brenih Demewiaysel - 1. FAGiCxs 2. cpaleneniay HevL CLIBIOISHTEL
85 QUlmLd SHHOBISHED CTILILGS B
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1ENMNA

APRES LD

> clpaleneniab@Gd  LN6HTeIT  (IPHTIMIDE  H(HOLeWT 2 1 &(h,  SH(HeL,6mITH
LOTBISIBGI.

> H(HeUWI, 2 (hauTGlD HHIBE 2611 L 1061 dbEma.

> Femerumppwb  (FenTedll)  oBmId  usHTL(H  CFeodeT  DIOHS
all(haedTment.

S(HYBISHENT (LPSHESILISHSI6ULD:

> GBUmULS ST, SHaiemul 2 (HalTdh@GdHBa.
> U ueniLser BHTeimdh HTJenIoTadBaEl.

SHYBISNSSL &1 B OUBID H&DeyS6IT:

> GHoUTIg alendHUITEH OTBISBS.

> Gellnn, alenSHUmBUITS OTBBLD S BB

» &ev U QUAWSTE, SHlWms TBISBSI

> aldSHWTOIEH BRSBTS SHTaUTHMSH o 6Tl bdluleengl. Ll &g

HSHS GHLHeeven SHnL WIDCUITSHI HTEUTLOTS UGTTHBSI.

eNSHled LTed @EMIGILI(HESLD:

oefigfled el MBI OlLewT e IOL(HSHS LDGWIL VHH6T  HIHLOLILTEn 6L
upsl elfleured 9- b eu@LITe0 LIS (HULITH6T. el Heaiey L6, GlLiewT
B IGIL(HBHS ® mILILSH6IT ® 6iTememLoLILTeILD, GFweouTB 61D
Goupiupdeiipert. GCabl BHeT  (BFOFeD) Sewemialedt  clpeold LSl
o ufiflemhigselt CapmBmieddsLiLIbHa 6se. LIT6V B I6IL(HEHHHI) 681
alemeaurs  @Qrewih  @BenBLUl  QOIFOFHT  (OLewT  OMMILD  GlLIewT
Ba1F0Fe0H6T) Bemenibd DI MLIOUISH — HETEDOWEDL U S(H(LPL DL
(»FBaxM) 2 (HeuTsIBgl.

BeIOL(HGHS LWL VSHET 2 MINILS6T (IPHe0 LOBMILD SFeNILTD Hlenev
LT60 o mILILH6T 660l &(H eneubHemTHLl LNfldbaLiul (heiTerer.

LeIH6MED abHEMIGBEHD CLETIHTNED DI BRIBEHD (LPSHEVHIENeL  LIT6D
BMICUHSS 2 BIILSETTGLD.

SHIEH6WT LITeD ©_[MILIL|5H6IT:

Siewiseiled: albaHidEe0, eLlligeml e (albdam (WPHTFFlemL), albHIIenL

(QF0e60  Ceudldbdle), LITerGLL  &JUl  ((Weaieleneod  &JUl), SiemiE&
(Jevlerd).
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APP® LD

HENNA

Guemitaserev:
QuUGsomIwiesr  mHTEMD  (BHUPLMLE  @GWTUI)  S@HUemL,  GFTaldend
(BmLenLIQITUT) LIGnTT GWTUl (H6vald SHTeLITU).
BJewiLTD Hlewey LITeL 2 mILILH6NTel @b DIMLOLIL|SH6NT,
> SIWILID Gl HHLDe)

o6t BEID Guent Calil (haeaiar Bemenie) (H(HEUBIHED)

SHYBB (PLewL LlemeyBml S(HeUTS LOTM3ISH60

SH(HLILSH SHSH60

&(h QU6TEF

GWhma LBl spdlwieumsled LRIGHBE 6Tment

W1 QAIOLBSS 2 DI — MbSBHDH T DINLOLIL]:

AlheHBD el D IGLHGBS &GIUTIWTGD. S (WL  QIQaI(LPeDL WIG).
auippis@Wuler GeueliliypsHdHled @TemiiuBl mu CuTaiB &b®H SienLoLiL]
alengliemy  (Scrotum) 6@ S@WESLILGABLH. Qell  albHBHH 0
STenilL®BD LG OF6e0H6eT UBNSle STeTGUITLD.

@It  aIbSBSMBUID  GbleTer BTdWsHHsH  SIBHSG 1gulens
Sl lelwm ol SIMWSSILGHBSH.  albHHD BbH DIbBSHDSeT L6
@mLF Galfemed LFG eugelpenLwl fleysenmsll  Lfdbaliul BeTeng).
oIFe0  QFeNGLFed  GTUIHeT, CFFGLTeY GFe0®eT BBID 698
OFe0®6 LFliener (BemLuil BF 6F60H6T) SIMLOHSIGTETET.

alhHamiamss HopauTargd CFfleloured @Wwsodeaisd BHeL GUBISBS.
QaTGLTed OFeLH6IT DT OFeLHET(G)LD. Ben6l bl
2 (HUTESSHHBGHS CoHmeuTear 2o eyl L HendH DeTSH GBI LIPS
SlmlienUds Camemi  60lgsh GFevdeT CFWEIOLITED (&HLPe0BHEHHBHIENL Uil60
SIMIDHG QL er0BL eI TeneF  HSH P IMmeT. B3l allhSHeIITHS
BBDmeld HI6IbGS B

Quewt SaMIOLHES 2 _BIIL] — WL SSHSH T SJeHLOLIL]:

o HWILHD auuIBKledT DIQIILIGHUTID USBSHHBEG QETBTH  DIMLOHIHIGTEISHI.
UTSHTD  augalevmenr  &eweu  OUGeTIIWET  BTeMHIG6TET LSBT (B
(LPEM6aTU 160 SDIMLOHSI6ITEITET. &I S|6WTL_(LPLD Geuerlliym
SMTOLGemerowytd  (Upewl), 2 LUy  GGeveomamauud  CUBBIETENSI.
BemenilILSHHlgauTeoner  aleneuLiLlleiered  SiemLILjenLul  6roL GImomda&enTed
STTEL &S 2 (HauTsSIUL (BeTengl.  Bemer  BerFbged  61L1&He0WLISHSHT60
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APPES LD |

auflenslipBS el (Betenerr.  SFTaniGeoram  GlFe0sH6T  eTRIBENLPSHHLILIBLD
aIHelwed CF60HET  DIWIL HHAHGVIGTEN DIGWIL HMHF GHLDHEH  (LPFHEVHIEN6V
LTe0&&l6THemen o (HeUTdhGHHlImert. i LD ((pLenL) euenT&FumibGumrgi,
uTeddbaleisepd  Senaled  Quilgtal, Sreubd  EiFblw ST Nuies
LI &b &5l 61TEh 6YTIT &5l 63T 13 60T

Ba&FoFed 2 _Heutdhs (CxOLGLTOxgalienierd)

aenidefled  alpbsiad, OCuewideiled SEWIL (P (LML) 2 (HaUTSH60
G BFOFL o (HUTHSID 6Iaml  DIMPSILILUBHBSH. BFH  albHd
Oge0d o (HauTdhsld (alhd 2 (HaUTHED) LBMID WL O0F0 o (HeUuToHHLD
SFWBENB 2 ATl SBWH. BFH6T peold @MenBLOWL ClFe0HmeT 2 6L Ul
B &FCFLHET 2 (HoUTHBLILI[HES GT36MT.

wels albgieler SienLoriy:

albadl OFevevTaid Hemev, BOULUGS OBBID  6UTed  ElUIIBmBES
Oxmemieiengl.  alibgdl  OFedelledl  HEWIL  HMEOLUGHSH  S(HRISIW
o smmeuds  Oatemierengl. Osminl  Gumeais  weal  (PEILILIGS
915CITCaTD eIy HIMWPSILILGSBSHI. HHoBIGHeVer Gurgl albHieuTer
SIWILHHMI6T  BHIDWUSBHSH CHemeuwimerr  amBuIITTeNGL o0  6TeiTanID
OpTHemw  DHCITCFTD  CHTEmIBH6TNDH.  HEWeLMWIUD  BHBLILGHSHEmUIUD
) 606001 88560113 GBIHU BH(DSHSIL LG WITed) GF e MGwimensv
® oo SdlujelTengl. ewol BLmamemil flwmeured opel  HBLILGSH  auTeLLIGS)
hETOUSDBSHS CHemauimel BBy DefSSBE. albHelear HBTeUTEHIH
SHHOBIHVIEES DIUFWILDTHBG).

SIWIL ST SIMLOLIL]:

WWHTFSWDLHSH DIWILLD  HIeLeVSHI  (PLewLWimenidh  GCHTem  aUIQAILDTEIS).
SIWIL DTS H(HA6W6] DIBMH. BFH DHFHene] mFL CLmienTaHenshulLb,
9 I S(Heneuud O@memIHeiTen . D|6GU0TL_LDT6OI S eLPGOT 3 &6116)|5H6TTTEV
GLLILIL (BeTTengl. LNemmerdom Ll eoomendl @ L Lm Owelhs GCamerm Ouendlm
wppid  Geuelliys  HdHsd  HCrmem  CripBuil Lmeumevitd  @LOUILIL BHelTengl.
&C8ymeorm  GrpBuuim’Lm uTeldalel CFe0H6NT60 B DIWIL SHaHlerr GLoBLm
LUL60SHIH  F6le] eIl Lelell F6le 6IaBeSELILIGHMBH.  DI6wTL &3 60r
Gupuriipgd  Gamem  OuUFLTaIB@GHD et SHyeud  HFbLu
AL Oeuell Quflal’ Lellett BenL Geuel eTaiB DIENDSBLILIBSMBSH.

LI(HGULDEMLSH6V:

oLemiseT  wBmd  CGuewidelled  umedluwed  emmTCoTeiseler &L
SIFFMAILSHHMTL  BaIOUmSHS WL 60D  CFwedUL S  GHTLMIGHH60
LRGN 60 eI,  siemisamenal.  GQuemisefled  @bHlSDey
WITHTHCa  FHlamGHBH. OCUTHIUTS pewideT 13 — ampbaH 14
AUWIFHBSG6TEHLD. QLI6uGTHGIT 11-00(Bb&! 13 QUWISHBG6TTETHLD
LI(HeULDEL_SHleiipedlT. penisee albeHImbeied SFIHGW GILerdBLTerdeyTest
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| APPES L0 |

BmIb Gueniseied FerOl Gymegest B®ID LGITOerdeyTeasr ammiTGLOT6iTH 61 631
SHIT6061(HSH6VT6V LI(THLDGDL_FH6D OBHTLMIGHB MG L ug gy fufeor
QarGemGLmGymier, eomgenerdm amtTGuorer (LH) wBpwd urelsdle
CFe0DBemeNs HITWIBLD aBTTGLOTEIIHT DLBWIIBMBTEL SL6wT  OBMID  GlLIewT
BeIOumebs anrTCuraisefer &FluTeaid &L GUUGSHSILGS MBS

wrsallm spBd — SNl alEubBH6L:

Quewimellelt  aumpaled  IICUHSS  STVHH6L  HHUPWD &M
(PemBUTEUTET &ML  pmIG WIBBEL wrgalmul  &EBd  eTerILBLD.
Quemimerfled THAILTUI &SGpBFwmeid 11 euwd (1PpGHe0 13 suwSHB& e
SIIDISGSID Hlemev LLLILIML $H60 eI, 48 euwigl (pH60 50 euwIHM3EH6i
(PpeuemLujb Hlemev LomHaleney (Menopause) eianad SIMPSHSLILIBSBSI.

rHalLrul spBdenul 2 6Ten s 4 Blene0d6NTel6T:

. TSHAILTUI 9Iev6eLHI N6 [Hlenev

. UTed&@GH6VTT IeLeVEHI OILIHES [HleD6V
. OewiLb alBUGBLD Blenev

. ML IQUID S0V 2 BLIGHSH [Hlenev

SewiLSD  wBpid s@lUmuuled @bpsbaraigd @  CrrsHgled
RSHmFatd bHoLoup@g. Nwl Ll anrTGorer wwBHBID DINIL &HaH6
apmiGuorenser  (LH and FSH) (rerol Gymegent ompid  LGymGlegerdigymest)
S|GUTL_&LD LOBMILD S(HLUemLILTED QJMBLIL SnlQU LOTBBRIGHENETS
SHIT6uT1(H | G3T3 60T

blen6v BTL& | SIWILBHIH6L &(HLInLIULI6D apmTGLTes6
eIt Hl&(LpLD HI&(LDLD LOTHBBBISET | 60 Hl&(LOLD
LOTBBHBIGGIT LOTBBHIG6IT

(LPSHEVH6MEV S(HLIenLIUT 63T LGymGlegerdigrym
LTellédlelderenn | eTewrGLTGol Mg g | 6ot LOBMILD
QUGTHF I 601 ® I sl | rer0L Cymegent
o_Mihgl gBUBLD | D66

Hel CUIES | GOBHE0
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APPES LD |

HENNA

(PS6VBIN6V
LIT6Vl b &bl 61TEb 61T
QUETTFF WML
&l
WHTEFHWedL[H
& slymLiluiest
LIT60l& &l 61T 61T

&6V

AN
BleneouTlenmev
e16rGL TGl fluud
LS DMSLD
OuUBIH6EL

reroL_Gymeest

oigsiiiy

alpmiluesr
LIT6Vl& &l 61T
Cloulg Sl
SI6WIL_LD
al(BUBH60

o160t GL Tl Mg
60 GeuiT

HIQLOMTESBS

SHTEVIUITET
SIFmLIulest
LImed & a6t

QUeTT&F S B

SMITLIGOGVITL QU

LDIT&H6V

(L _emL_uiled

&([H@ 1160
BIBIPHSH 6D
6160TGL_ OOl flunb
BHUS6ISS
SWMITSHBGI.
&([H6 BIFH6V
BTHCUTSHI
SMITLIGNVGVITL IQUILD
Fwsbal
S(HL1enLIUT 63T
o Mgl  &HUBTSH
(pLemL
BISSHBI61
QeuarilGuimid

GiGUIT

LH
FSH
&HMBSH6V,
SHITTLIGN-

QUL lQUIg BleurT
6L ® BUSHI
GlguwILl

LOBMILD

UL
LGymllegerdig-
JT6oT
&DBHS
LoTgailLmul

egJmLI(BLD.

Slel16)
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APP® LD

HENNA

SHYBISHED (LSH6OTEN H(HedledT 6eueTiTEF&:
B([H6DIH6V:

e walgfled DIBHB(HEOBIHEVTEISH), )T TN T LTenSHUile0 o _6iTer
SIGWIL_BTOTHHI  SLIDL6VEOT LIGHUled HeoL QUBIBBE. UTedsleMed(hHba
albul L Sewi b 24 wewil Gy WLBHGL o ulpLer BmBGLD. 6T6rGel
SHABIHD, WL  alBulL 24  wewll  CHISHBESeTenTs Bl G
GouemiBLD.  SIWIL HH@I6T — HIOWPWD  6lbg, DISDILET  SeDNIH)
sHUPLemLemwl  (wFCsM) o (HauTdhGl [HHWaIBE SHABIHEO 616Nl
Quuwit. @bs FCHT. HHABMB (LPLML HLGLD.

QuTEIITE  @aICaUT(h  TSHIPD  @TH  (PLDLWTEIH  DI6WTL & 60
(WWHTFFUBISBHI. DIGWILLD  DIGLVFH (P L WITendl  LTed&aleMed(hHbal

Qeugdhdl QeuelCwBBLILBGauSID Sewid albuBL Bewew (Ovulation)

6TeoTLILI(BLD. &(THeYBB (LPL_6DL_6mUILI CUBIIHBS S(HLIHLILITEIIS]
R6IOGUT([H  TH(PD  HETWISH SWTTULGHBHISBSH.  SHAUBB (WL DL
UFHUSBE JHIUTH HHLIMUUIET © L &aUT SHQLoeITEHaD, LO(HEHIITHALD
LOTBISIBGI.

SHeYDBB LHBOID SHHOYBT Hleevenwld OSTLAHG gBLGLD LOTBBHISE:
SHOYDM HM6OLD (LPSH6V SHITLILISTEVD (LPIQUILD 66  SITTLGVGITL QU ISHSHT6V
FISHSIUGBD  LGITOerdIgrTe 6Taiienid ammTGLOTET  S(HLIHLIUNGDT  Fieen()
SYLODMTHA|D LOBEID BB UTedsHeTEeT (WHTFFWmLIMDHSH SHBHHSHID
ugmof &S BaI.

SHOYMBT  Hlewevuled, STTUVTL IQUILD  DIPIGUSHET  HTTERIOTSH  (LPL DL
fomzpeunmp SmUmLUlar o geam Owgeurs o fhgk @FHPHD  LoBBID
Gamemipll GuT(memer oTHalLmu1l FHpmdluller cwpeod GleuaTGUIBBISBSI.

Henssed LoBEId &HEBCHT6LOTSH60

e SMHOUMB (WLewLulel (PpHe0 LlenhHHev MHaaumengk 30 wewll  CrHysHsHlev
BOLOUBISBSH. SHWLmLUled Heuh  allewgeuter  BLPE — OlF6
UGLULTeT epeuld e OFeodenem 2 6wl LlemmerdBeoT 2 (HaumHeo Llemggeo
aeiu@BL. a1 FPw  GFevsenmeonel  Geualliys  ULeSHmSUD, Guflu
OF60HEMTELTET 2 I LB LIL6VHMBUD 2 _6TeNL SHdUISI.
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APP® LD

HENNA

L& SH60:

* FMHABISGVSGUIIGT 6  (WPpHO T HITHEHHG6T  BH(HPL DL UITCIH)
LNenmmeroGLmeflerdL GTEITEOILD Blemeoufled &(HLIemLIUT 6oT giaufled
(e1em1GLTGL flwib) uHw weusSILGSBH. BHHSLIBG LSHHH60 616im
Quuf.

BaerOL(HeLTeUTHBLD:

o 1w FrwLTer cpeld LlemTerd(HevTeUTIHI (LPHTMID H(HBEHTeN DIBHHG
CF 608 M6 © 66N Sl (UmiueL, GenL_LILIenL, SISBLILIENL )
Ba 610l (THevTeUTH LOTBMBLOGHL UG &(HBHGHTENLOTH6L Q]
SIMPSHBLILGH DS

2 QIIUTHSID HI6L6VGHI 2 MILILITSH6L:

o HHHCaTen IBHEBHen LUpLiLmL, SevL LIl BHBID DSLLDL  6F60SH61
&(h 2 (HoUTHSHHMSD $161GH P B 60T. ®  MI'ILITSHESHH 60 Gurgl,
sHBCaTeNSHHeT Caupil' L SIBHGHee0(HhHeH  LeoCaumLL L 2 mIlIL|&HeiT
® (THEUTE|6AIBeUT.

gl Cul QmemilySHPH& 2 (HeuTdbsLb:

snul Csut SemewiliLsh HFeuTaid SLB 6UQAIDTE, SH(HLMLF  FieU(HL 6i
BDememihDH, U HHAIBGL STUISGHD BenL B FHBHTEVH EeneuwilienL
IBUBSHBHID RH DDLLUUTGWL. @& o ewial Oummeisefler LforBmBLD,
HNIMST LITausy, MBL IR Hifledenen GeualGumbmielg BMID ST
mL  YEMFML  HHGHH0 CuraiBaBmsB @IS SHBH. CFujar  HTul
Crui GemewiliLih Haemed EMSIHIMB @ATHSH HTOTHIBHMENS OHTEIL
QT CHTLILETOSTY 6TETBMSHLILIBHMBS.

SHITLILISBT6VLD:

B HITOLBL L HH0 HIHAUTHIH H(HLIMLUTIED ITTEF WML BB CUTHIUTS
weisfled  &Tu  smeod 280  pIeTEMIGD. HTUL  HT6VSHEH60
SHUImUWTIE  SHetaienl wl  Buieol] Beweouledmbal 9S00 wLBIEG ol
alfleuenL Sma.

GWHmd LipLiLy:

o STIU &Te0 (Waled SHTuler SHUmUWImHHE GFwmergs Geusfleaurmid
Beveowmendl  GWhend LIl eleriu@G. et  luyl L fufled  Fgsh@b
amTTGwreimer  SEFACLTHT  H(HLIML — SHRIGHMUMSHS  HTeHI(HeUSHIL 6,
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APP® LD

SHUmUWIeNBHSH GWhHma Oeualeursd Chpemeuwner alengamwubd SielsHal
GWHmS LIBLIenL 6161 HTHEG S BSI.

Flov FLOWIMIS6IT6V, SIGWIL_BH 5 H M6V By 6u1(H (LPL_6mL_ W6
Geaueflal i@, &m Goupul' L alibgHieuTed  SHABISHED HenL GUBM
Goupi' . @yrenLwise (Fratemal Twins) o peursdlesent. b
(WPLLWTRIH h albSHeuTed ShHaysdF OFwwtul’ B, Dresi(h HHeUTH

LNemeyul L Te0 5HSH BTL DL WITSH6IT 2 (HeUTH6IImeoT.

LITGUITL (H&H6V:

o Guhmsd LIpnInel Ung, Stulear umed  &roiuled mbas  UTeD
2 BUSHWTHL LOB@ID  OeueliuBmred uTeL&ILL  SieVevdl  BeudBL g6t
aeailuB.  GWhmd UBLUIB@L B uted  syululedmbal  (WSHe
WHede0  Oeueflaumd LTed  Gdmeverdl JIb  (Fbumed)  eTedIILBD.  (Lp6dT
MCwl Ll sge@d  yGymeordiper ead  ammTGomer  uTed  SFULilules
BIOTIGP0HMN(BHH LML 2 BUSHUTHMVS — SHTewIhHBH. L6t
MC gl L flufesr  emrit@Guomemmer  eubFGLAFer  uTed  CeuefCuBIHemevS
G

Gwhmd UIpiInal UBg @wsHed 2 BT &eMedmhba 3 BT HEHHES6NT
LOTTUSMBIGENT6L  &JHSLLUGBID  LTed &Fbumed  (Gdmeverol Jib)  eTeurlILI(BLD.
Umbsd  GUbNSSSHSH  Chemeuwmer  Gpmul  aFHilysh  Hmeve
SleMdbHdHamgul GHTUI 6T QUT(HeTHmen @& OCsTeaniheTengl.

BRIOL(HHS SHSTHTJLD

e 2 & GHTHTM mwoldelg, Qenioumes CITEHHWID 6T
B IOL(HBSHHHME, SHTUILSTO  QUORIGUTH, HHOYBIHED,  LITSHISTLILITET
GHmsd Uply woppd ST wBpd GFu 2 ulit  eumpeusmaTet
SIMNHBH DIDFRIGMENUID 2 6IT6ML HEHUISHTGSLD.

wéHellal  DaIOUmSE FHTHMHBHemer  CbLBGSHHIMISBHTE — DITFT60
Gomsmeteniul’ (B eumb CHFW FHTHMY HIU L SHH6T [HL6UIQHeNDHBHENITEL6T

1. Cxdlw @bHu Bevd S LLb
2. BeICLHGHSD WBEBID GWHms Hevd GCLeMISHED
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APP® LD

HENNA

Gl @BLU BHEVSHSHIL L LD:

Gxpdflw GHBWU HLSHHI LD Llsauhd LeveuBenm 6oL Hélul SenemniliLsh
S L DTG LD.

11 CFul mevd GCueamIgHeL

g1, Gsui wBEPID GWHMSBEHEG CHTUIS HmLSTLILY
IBLUBSSIH60

SHoYBB OIS EHSGD FB  GLHMBHBEHHGHWD  (LPEDBUITET
o 66yl L LD

BHHHOL  FTHARIGBENET  (LPeDBUITEL  LILIGTLI(HSHSHI6N SHI3EBIT60T
Sevallwimley

B IoLHSSID BB GWhmFheod Cuamised (RCH):

DouBPel QHHIFmenHE ©FWeOLIT(HSHETTEUET
> SHABIGHED OBEBID LUTSHISTUUTET Gobhend LmLiL
> Gubms LpiiBel Wer stul Gsul meob GLamIFHed
> STUNUTET BHeVGT (LpdbEUISHHIaID
> Banioumebs  STeoautuled gmuBL  CrTuld OC&HTHB®  WBBID

uredlwled OmLitumenr GCohTUISEHSSTRT HOBLIL (LPDBSHEIT

0HH6T OFTens Geougli OB@ID GGWUS S GUUTH:

0&HFHETOBHTHUTGT  sTamTenlldbmaulevd, SleTaled GHlebyer gBLL &dnlgul
DIFFHAI  10SHTOHTND  Gaugli] 6T ILBD.  DHHETOHTNS 2 WiTailesr
o _GIeNMMTHS PUSHBHIGIMENT 2 _WiMhdH @hHU DJF, dHHTHTmS
o wiraleend SHenwidTenlSHa D, S BLUUBGSSAD GHBWU SUGUUTEH LoBHID
Lis0Gauml [BL_611) &6 FH6N6TT aBSHS QUHBIBGI. Gxdlwi GIon
BLSHHL L LOTIH DHFHWTalled 1952-60 2 (HaUTSSLILLL G 2 608 leNaled
GbBLL  BVSHLLSHMS o (HauTsdHwl  BIhHeled @aipTed  ShaHwme b
BHBPBBSI.

GOBUD  IOBBID  FUPSHTW BV &HHF, CUTBILIL el  DigliLenL uiled
®embd HuHwWT HTOTHCM (peitaubdH GHBLousS SLGUUTLGH  (LPenBEHem6T
GoBOETeTEnH0  GHBWUBNS SHLLITGWD. o sudenmalul B  FilbhS
SleeCameurs @GHBWUS SLGUUTL(HS HULID HBHDUPHTEL © 0 SFHTHT]
SIMWLILD BHMeT U BISHSHISBSI.

SHMeoSTeT  Feuliy  eugen  (1PpSECxTet @GN  @bhHwmaled  GHGBWLU BV
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APP® LD

1ENNA

Guur gmsrer  GBLUsd  SLGUUTL(GS HLHMHS GSNEIBH. Ol
GPLUUTS DIMATIHSHI LO(HHBHIMIOMTHET, HJLDL FHTHT] [HlenELWIRISET LOBMID
GOBU  BeL  WWRIGeTe0 ST FLUBGSHSLIUL Beitengl.  ChHemeuliiBGBaummoE
Gbus s EUUTE CHTLTUTE o Hal wwBRBID PCeTFmaIHeT EeV6UFIOTH
apRISILGHBE. “‘Fp GBLUGCD FITer eumpe]” 6B ATFSHIHILGT DbDH
HmevsoTer Feull (péHGamemt @MIuIB ST FLUGSHSUILIL (BHeTengl.

BH(HHDHEML_:

° Gubmy  Uploud s EOLUESHID @6  Fpbs afwds
BHHSHHOLWTGD. OCuamiseled SHAYBIHMVS HBEHS CDUGSHSLILILL
BILURIGET  SI06VHI  (LpedBH6T  enSWTEMILBGH GBI,  H(HHHML HHTHL
LuweTU(BSHSLILIBHLD &I SHE0IRIGH6IT B(HHHML T HE0RIG6IT eTeILILI(HLD.
&HHSHIMNHHMmeVdH  HbhSH  LWSLUGSHSILGL — QUTHIITET — SH(HSHHEWL
(Wemm&HeT UM @mics allensaLiuLl (Beiteng.

> SOBUL (enBEH6IT

> ammT@LOTeT (LPenBE6IT

> S(bHUmLULTEDIET CUT(HSHSLILIBLD B(HSHHEML FTSH601MRIBGIT
(Z3Mhamien)

> opimel FHFmF (LPeBE6IT

0L (penBesei:

o Qb(pempwitend b D SDWILWD am  CFTHmevd HHBIWBS.
®H5BUY  (pedpwmed  albgHleuTend Ouewieniel  Hevalld  STeveuTulanler
BIMPH60 HBHSHSBLILIBLD.

&flwyens (condom):

o QM HLEWIH6T LWSTLUGSHHIUSTO albHamidbsel Guemiseiler Hevald
sTevauTulenien G&T  LUuGaug $HalTésslubGSBE. Seiaemmaer Gl L derd
Slevevgl Llenmervigd OCamemi®  HwWThobslLBSHBEH. UTeduwlsd G TLTLT6med
© _6WILTGLD Gromuisserment (STD) FLNedler LOBBILD STUIIL 610
Grruiseilel(HhHID, GBlujemB UTHISTIL DieTNHSHBSI.

QuUeRHTIEIND DIEVVHI B(HHSHML HMIFF6I6:

o Fovald HTeLaUTUI VLG H(HLIML HiaITUNE CUTHSHSIILIBLD FTSHEID
QUERTEMINB  DIGVVFH  B(HHHML.  HOIFF6I] 6l ILGHBH.  Beve
b HeMISH6T SH(HLMLLIIGT HIDIMBDH HBHSHE6ITN360T.
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APP® LD

HENNA

QMTGLOTET (LPENBEHEIT:

o amnTConei®el, LTHSHMIH6T WLBWID LOHHSHIH6ET (HHLIDU  LOHHSHIFH6I)
LR AU BHH61T6V HemL_HHmS). BbhsH amTTELOT 6T 6160
SWILBHHV(HHSH (WLl  OQeualBGupimed  HBHBILGHBSH  (SI6wIL
AlBUBHVIL 6T OHTL LML WIG).

sHUmLWIgIeT GUTHSSILGL BHEHIHML Frgamiser (IUDs)

e Qmeau  HBUmLWIEIET  CQUIBSSILBGLD  SHSHHML  FTHEIRISGTELD.
@phHwmaled BHL (penpulled 2o 6o @TewiG FTHETHISET 6UILILTeD  UITLI
BEID  STUUT-9-SGD. Beweu  STOFD  BLID  enmmervigd  OHmewi (B
SUMTNEHSILGHBSH. (2_BISHHIHL GHUBGHHTHME. vl  H(HLIEHLIUNEDIGT
QUTMHSHILLL HV(BHEH 3 uewibHeT  auedy @AHSSGWL. BB b
OF60BeNTEL (I DL SHHADILD SIS HHLILSHRITED &S LG HH6e0
SBSEILGBBH.  WHO  BOHABIBNSGD  DbBHD  BHBISVISGSLD
BenL G Gumgiorenr RenL Geflewwiud gBUGBSHHISBSI.

Sipienel FHFNHF (P B:

* FH(HHSHML Bl FHFNF  HIGVLFH DL TEGHHD  6leiLFH @
BlemeoWITel &(hHHWL  (PEOBLTGLD. Lewis6Ned uTelgsL L (albhal HTens
Slewngli]) wBmId  CQuewtdefled  1QUIOUISL IO  (SIEWILBTENS — SHI6wTgLIL])
Weopuied sBSHML  CFILLLGSBH. Beer BIHST GWbHMS LIBLILY
SLBUUTL(H  (LPenmEB6ITEGLD.

sl utens Cpruis OsmBm (UTT)

® SIENIGGT LBMID OlueiseT SHuUTevamuid Lev ChTuiseT SHTdEHa 6Imeot.
M0 CQuewiseT  oiIFHe  Senalled Fevo  CETUIS  HTHGHHVEEG
o eitenmaleipent. GHTe0, LVSHEGLED DILVGH  HeLallbETeOTUTED 2 _6iTerT
urdleflwumdsefer cpsoonsd  OuewideT FppbIl utewd Corulsh OHTBE
uTHUIBE o etenTdlamernt. @& FpBIigs  aubluler cpsoworsd  GoBev
CF608IBG.

ITT - wWeir euenmdH6MTEUEDT:

1. Spmsiienu guppd (Cystities) oevevg FpiBiienu QFHTBEHI:

o urdhleflwmser  FAppilemuuled  FHmF  uLSL  CumpS  alEsHmD
gBUBSHPGBer.  CUTHIUTS BFH 20 @wWHev 50  euwiglienL CuimeniyL
LTS S F MBS
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APP® LD

2. dppred CsBo:

o uTsleflwTdasel FppTienuuled(mba F I [BIT6VT &S| 681 I =3
GuebCrTaalsF Oyl iy  Sleevdl @i FNiTemISenenuD
LTHledamg. Couid B B QLLSH COsTBlmer  gBUBSD,
I OFHTLIFAWmS 2 ulhdE DUHmSH 2 WL THGD LITFFameansendE
aUPGHHBHBSI.

3. Gpmui opfeBlwusp ursefluyflur (Asymptomatic Bacteriuria):

Fppienuuled smeoriuGl Suursefium 6ps ChTul Spienlullenerub
GeuelliBSHHIeFH606m6V.

ST FHBTSHMILD:

o 9 Grmeslwioter  aumpalBGL, HT &FHHHHBSGHW HID CoBosTeTEnLd
LWIBFACW &SSTHITD 6IIILGBLD. HT SFHTHIILD CTSGILSH HETEDIHL UL 2 L 60
BLSHMBL  UBY  OBHmB  OFBTETEHHLVTGID.  HSIMRF  FHBUIU6iTern
SFBOILILBSSHT  10g OCaTemiBeTen SibHenB Fepd SHTHTILD  eTaIILBLD.
GHTHMSHS  (PSHBW  DIDFRIGENTEURT, 2 L 60 &GHISHMID, 2606y
SEHTHTID, CLemisehdeTar  LISalLTUl &STev  &&TeHML  (Sanitary
Hygiene) oBpid SHsTHMILOTE SBBIFESHID0 SHLTUTGSLD.

9 |60 SSTHTILD:

o HMAHH AUUSHD(HHGD DIIDHEG bHHBH6L 61T (PHSHUWIDTOISTGID. B
STl SFHTHMPHMFSL  LITOfES bl GHESBEH.FHOHCHTBID — (LPEHBUITS
GflILGHeT  (peOlD  BIDH 2 L0  FSHBHTUHIL T B(hHSeTL LO(HHHID
B  UTHISTHEBH. HW6V  GHGMLULSHET (60D  (LPIgewl  FSHSHLOTSH
MAUSBH(HBHEOMD.  @albleum(h (pempujld FTILICL ey eumenuld  SH(pel
GouemwiBLD. e HT6Hle0 LIeV(IPeNB MHBHM6NDH H(Lpeu Geuemi(BHLb.

MBH6IT  DIFVVFH 2 L llewedh HIMLLILUSBG HlWIgemelll LWILIBGSHSD
GouemiBd.  @elOeUT(H  (WBUWD UWETUGSHHW  LIBG — DISHDHIENIQ 66t
Flmausd  Couewi(Bld. HIeNNH6T, MBHGHL ML 6T, ©_6IT6NTeNLH6T  LOBMILD
SHTVIMBHN6NT  HAHGHTBID  Hleveudsd CouswiBd. EFHeT cLpeuld 2 L 60
SITBIBBLD, CHTUISCSTBHI WwBBID CHTed SIfililemears HbHoHHETLD.

SIfeuens SHBTHTJLD:

* FHT SGHFHD LOBBID OUTH FHTHTIHHO BHID HepbCHTmID LWETUBSHSHID
sfeuemm e (WPHSHWITEHID, HTES (PRUTHHID L&D CUBGDTTHEIT
SHRIH6T  GHPHMSBMET uUFad OeHTmm ChTuisealelBha LTHSTHHISH
Osmeiten, SUTHEHSHG i, UeTal  LBWID OuTd B mseied
B10616MBEHENET (LPEOBUWITEHL LIWISTL(B S FHIeUSHMBEHT 60T LWiB&ulenestuLb
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APP® LD

auflsT BHemeow|d eupmis GCeuewipd. Bgpenmer CHTUIS CHTBBISM6ITULD,
Grmuisemenuild  HaITHH6E0MD.  HPHBEWIL.  [BLAIQHMBHET  HlPauennm
GHTHMHMS 2 BIF OFuIsenmseor.

sflouempuiel  SHMIUlenel &FHBHOTHAD, 2 6ViMhHS Heweouleud uLFTONSS
Gouewihd. B CHTUISHOSTBHI LBLBID  SHITHTBBHMSHS  (GMBLILSH6L
2_5a|BDI.

. SLPlauenpd &Lpmuflest MBLILNG BT, &5 60T mBLILTY, GLpmull

(PBLILTETH6T), HTHBHSH HOLULUTEIH6NT, 06T Sl FiHel LOBBID SFeUTHeN
CumaipeuBens  SH(HUBTH N  CBTamwIh  HFHBHULGSHIHIUHRNTD HEIG SH(HLD

SH(HLOBET OBEMID UTHleWITHH6T 6EBTe0e0LILIBES6ITM360T.

. Sfeuemmll  LWUTLI9BE —— (pTmild UaTenlld en&BEHMeN  SiSHSHLOTH

Gamienmed ey Gouesi(HLD.

THalLTUl WBEID HIISET SSTSTILD:

waeifler &eTHIID  GHmTed LBE@ID GeIoumbs FpHISS GWTUISH6T60
o eitenm Gpmulgh GeTBBler Sienalsl SigliLienL s CEHTeHIH DIMLOBBSI.

TSI SHSTSMILD:

Quemigefedr  (LPUDEDLOWITET  SFBHTHTTHH0  THAMTUI  FHBTHTTSHE 601
ugmofiy  wpédwdgeud  QupBamg.  wLiGalLTl  SFSTHTIHDHL
GueamiFHevlenT SigLiLIenL ULD(LPEDBSHETTEICT,

. BIUSEIEMmeT  (pdBWTS,  GUIILL L Geuaiseaied  LOTHB®ICISH6T

(peUIDTSH  Hevalld  HTeoeuTuled  HIeWIEmIUITEHET  clpeolond  gBUBLD
C&HTMS emeaTU LD, )T o W 9 1oV o GNILM@LD allwiTenauuNenerujLd
H([HSHBHGOITLD.

Uplypiiysenet  OQeupbpenyd  CaTemi  HTUIMWLILGSHSHISHET  LPeVLD

orgalLmul  prelsefed  gBubl  sogllyliyselledmbs  HalToHHs
OB T6ITeMEVITLD.

. OBIGHIOTET ML BMENSH HATHH, HNMTeUTET LML HEN6T  DI6uTaIHT6V,

Upliypiiyseieo smmBEBILLHmE CLDBIeUSHET cpevlDd  alllliTenal 2 (HeUTH6e0
SHBSHBLILBHBSI.
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APP® LD

HENNA

alGeum  eumLpd G 28 b GCxhgl WISAILTUI &SSTHTY [HTENTHD
CaTewiLm_uGESBE. & Cuewt  GWhmeHeT BB  CueideilenL Gul
LOTSHALTUI GHHTSHMILD LmBlw alllliLjemTTeney IBLGBSHI) S| FH60T
(PHHWSHBIOUHNSH 2 6WITHHIUBTGLD.

BTG SiSBTSTILD:

o GuBGmmiTaEHD, LFflwiTsend ueTel TaalsEnHEG BTLISE  LUITUTH
IOBHID  DIHMT  (WOBWTS  SEMBBIeugd  uBps  alifiliyeoiTenal  gBUBSHD
GouewiBd.  OTeWIAIHEHHG — HSHIEWIL  aUPH6N0  DNSAEDT  GULDHIS
Bouemr(pLb.
> BTISleise  oBmID  Lmbyered (2 _pluehadsen)  SHemenll LWL S

IB@& e UL Hleweouled (HTeiidemend CaTeni®) SIILBLIUGSHSUILIL
Gouemi(Bld. eJOlevTeNeL Sleweu cpeold GHTUT LITeYLD.

> LwetuBshaul [BITLI&5)63TEH 61T LOBMILD LTLDL}, 60T 6M61T LRI
FTHAMIBEHHG6IT CUTL SanlL M.

> LwSUBSH W Brldaismer  gilugllpdementl  UWETLGHSHE — (LPedBULITS
SI5MBB Ceusmi(BLD.

GEHTHT] DIMLFFHHFHT0 2011 oib eI DIBIWPSUIUGSHSLILL L OTSHaL MUl
GHTHMSH SHLLSHT cPeVD BTLISTHEHEE OTENWID UPRISLILIL L .

SLODBTL 196D wjeol QF. L1 SIMLOLILITEIG, LieiTel &b 61ile0 [BITLIE5 6318 66T
afiliugmarer  wedey  alensv  erfluyl lpHemem  UPRISIWIGIL 68T,  DieUBNB
FenzliusBarer (ILaF CFu15He0) GHWsmenud gBUBGSHSHWSHI.

R R NI I I O O LI I N R R R R R I R R R R R R R R O N N LI I R R R R R R R R R R R R
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APP® LD

11T™ graugeailuled

CaTgsH — I
VG — 1

2 wifl 2 60&ld

o Lol GxmeilEF &womT 4.6 WeLeVlWeT ewiBhHMTHBH. GlIa]l DeneLH6IT,
FoGeuall®e, uUelwTBEeT CUTEIBMaUSM6NS OETani(h o ulflemisamend
SRS @ GComemmes alamiGana. EFHe0 o sfen o ulfleel @60
o et o ulfleer o ulitésGamemd (Biosphere) eigmib Hobseorar @
SIMLOLILT6L SHTEOTLILI[H ) 65T360T. o ufitsGamendalev ST ILI[HE 6T
o uiflemiseEpsSlenL G U  alhenHWTal BSOS EHD,  LSHTaHEHD
BeBhHEleTeNel. @He0 FlevauBenm  [HIDIDTEL  HT6wl  (PIQHWSI.  LOBBeN6
SlmalbeleT GFweOUTL 96T  aflen6eeuTd  DINTUHMLUI  HEUTHMBHULD
FTdbdleiper. @Gfwanbd weoT @&Giw @efleww BMeEF FTuleug b, S(Hewi
alesHHev  WendeiliyFAuler Welpd Heitenow|d, ST  Seneoullesr
Baiul L BrdHaen o (HewiGLTBeaugD, alaerd (L Guimeliwim)  SHTeuyd et
sewienldelled LUFFHeT UL T Sewad LSS IUBeUSHID,  HewTeuTl
(Squid) eieib sLevaumD efevriE LB emewt o ulflselL O(mbHI
SUNSHEF  OFevevenioulenel 2 WOIDaUGID  lHOSWITEOT  HIBHLD6BEHDHG
dBSHHHT_(HHoNTHS  Gameord. BeauBBledphah el eewidp  Cameir
o ulymm 6V S|MLDLIL|FHEM6ITULD, ® _ul(meiTer SIMLOLIL|SBEM6ITLLD
® oM SHW @h DHFwWECaTenTad o 6engl ead OFfdngs. DNA
usn HelT FhHoHewin? g o ulflamsaier o ulengs S BHLUGSHSHID
h  cpevdbammprasalb, osriust (C), masljgeer (H), euseiiger (O)
opLyger  (N),  wreougerd  (P)  Gumes o ulgBm  GUTHL Semenb
CarewiBeengl. oLBCa o ulmeiten OUTHLBEHD, o uilgBm CUTHL SHEMHLD
ICBTOLTeI) QBRI Llemenhad SreuliLibheugd Bog o uliehCamener
yalemwd SHelF Fpliuen. wF CFuISBal.

Guomgmed SieurgH FH puleuTenTaEpd 2011-60 CoBOsTeni  syFTUIFSlules
(Wwgaurs, Laluled gmsHaTy 8.7  evedlwet  FBplemiser  euTDbHSI
AUMHUSTHS HeTSBILLILL (BeiTengl. o ulifl o eusld eleTlg Hiewiamulfser,
SHTAUIHIHET, leVmIGH6T, LOHTHeT CUTEIBAIBMB 2 6TeNL HHUISHTGLD.
Bemeudell HF FBLOEs CGHefleuTet 6L LiewiLSemend OlHmemi(helTerme.

o uiflemisefar OUTHIL LIGRTILIH6IT:

o Cumgmad SeuIs §&5 SUIeuTenTaeEnD 2011-60 GoBosTemiL  SyFTUIFSullesr
wpeauts, Laluled gmsHHTe 8.7  Wevelwer  FBplemmiseT  eumphSI
AUMHUSTHS HeTSHBILLILL (BeiTengl. o ulifl o eusld eTellg Hiewiamiulfserr,
SHTOUTHIGET, IeVEIGHH6T, LNSHTH6T CUTAIBUBNM 2 _6iTeNL SHBWHTGLD.
Bemeusel HeoF Fplss OFHelleuTer L6 UL Hm6eTd 6ldTar(HeITereT.
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APP® |1 |

CHENNA

o uifemiseier QUITSHIL LeRILSeT:
o ulflemisefen Uewilbem 6 OBTBHBLILIL (HeiT6rTeoT.

-

I 4~
LT gl sl st

[n-ﬂm - o iy

uLib 17 e uliflemmiysafler G guliveto s
oUeTFH:

o aenTFd Smaishg o ulfleamseiled BOLOUBDHIQUI QT SIS FTiHSH
(Intrinsic) uvewiLTGWL. GpHsDelsr CUISHIOFBMST  6TamTEnTSHMBUILD,
CumpewteUD SIFFTEH Bl @@ OFed, L OFed o ulflemmiser
SImAHHIGD  QFeollflded  cpeuld  euETTEFFWInL FGIMBeIT.  HT6UJEISH6NT 60T
QUeTTEHS  eUIbLIMBMID, GUTLDHTET (LP(LPGUSID  HewL OUBIFBSEI.  alevmiHerie0
QM GUUUILL &TshaHBE WG aubymLwl eauenTFd Bl CLBIFBSI.
Smpuliand o ulfleamseiesr 2 Lelled &STWD  gBUGBLD  FOUIGHH 6L
LISHMLHSH Haddmend FhGFIw euenTFd B OUBISBEH. 2 ulyBbm
QumpLsefesr  euenTed  GeuelwnTbasTE&  (extrinsic). BSHHISSTL LTS
LDEN6VG6IT, HMLITENMBH6IT, LDGIBGTBIH6T idlweuBmlesr UpLLgliied Hnidlm)
BHIBETHET OHTLAHGH LIQHSHIHOUSTEL aUeTTFS gmBUBBBS.

o ufmeiten GFeLBEHGBG6iTeNTHL LSHw UGIm GLmienmad SiFHd  Slenailed
GairbalLBeusTed auenTédd gBUBSBE. 6B o ulfleamisaied eueniTdFd]
® oMb OFweordmal. e OFe0 o ulflsenmer uTHefwmiseT LOBEBID
Sifumaled  OFed UG  BoLOUBUSTED  euenTEFS  gBUBCHTH
L pleam o ulflard OCxTmaud HENSIHSBSH. HIG eueTTEFFuD
B e1IOILIHGHS(IPLD LIFeroLIyLD o _GITeNL_&all QFweOLIT(HH6NTH
Q6N 85613 60T.

Q60 SiMIOLILY:

o GQgevameflar gl uled o ulfemiser OHTarenul & / CHTe0I B(H
o uffisen  (Prokaryote), Ouuujsm e uiflser (Eukaryote) eter
Brenihp  euemddenTall  LIfldsiul (heTener. GgTeoa & o ulfleeT e
Cged Sl Wme.  ReuBmiel  Feualemed  @GEUULL o L &,
ool GLmameunigflwmiseit,  elewiCLTLIeNTE  alemew, GHMeLend 2 MILIL|H6IT
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APPES LD |

Gumeli  FeualeImed GHUOUILLL L6V HIeWaIMBILILSEHLD  HT6rlILI(HeUSH606m6V.
(1hSHHHHT_(B: UThleflwmSeT, BHeolllgED UTHS6T. QUL &0 2 ulflser
Qb OFe6v (&I8uT) DIEVEVG) LI6O QFe0 (2a1@LT@sbTemiWILD)
SIMWLILOLUWeme.  @eUBDIGT  [BeE — UMJWDISSLILULL. 2 L &(HeLD,
Foualledlmed GOl L OF60 HIHIEMIBILILGHEHLD SHTenT LB 60T360T.

B IOILI(HEHLD:

®g uredeom e ICUHBHID. LITOIIIOLIHEHHLD 66 @T6wi(h alenBLILIBLD.

o umedeom  @OIOLHESSHHET  (PpevldD  Flov  DIGLEVGHI  LIGL  LIGUOTLISH6NT6D
CuBCBTeN] RHSHFbHHH H6I (=T X AWICEAL i SIETEV
LITeSl T 1GILI(H&BLD, LOMIFnL” 19 6DEIT6)] (Recombination) UTUN6VTH
Goupunhaemend FhaHHHeled GETeni(h aUHBBSEH. 2 ulflemiseisd LTelleLT
B IOUmHBHITEIH  OFBTallgumiseT  (SLeoUTevever)  Gml (Hal{bHeo
(waml Gym, mer0l), @ UemeymiHed (UmblefwimiseT, SUOUT)  SHIGWHILTH60
(evoemuBrmemasyT), LGIm GLmeliom  (IDTerd&elT),  WEhHeuTdsd — (Len@eortluim)
S FHWeaBslest  ceold B OLBISBEHI.  Couemevdssnys BHetdhseT  OBMID
CamBoup  swmaseies  (Mules)  weul BHsHeTewOUleT  SHTTERILOTS
B IOL(HBHLD HeML OILIDIEUH606M60.

SITETLGVILD FHI6VBIGHGTHLD:

o o UIfaMIB6T SHMASHHID DiuBBlET FBHBILIUBSHMS HIG 2 6WITSHInIgUIGT.
OnLilwed, GCeaugdlulwied, 2o uliflued &TIH  HTEWILVBEHESHS HSHHSD
SHIVEIH6THMEN  GeualILBGSHHSGB.  AlVRIGHH6T — DlouBNlelT o _6wiTe
® mIIH6T (LeOID SBBILILBSHNSH HelG 2 6wilhghl OBmeisdleimer. &gHemen
o emiteyBlensv (Consciousness) e1aT&@BITLD.

Sreugmiser Giw eeaflenw ChTéd auemeeugild, GHTLLTBHEnImIZ  HTeuy
BmeudeT BT L LT cplHOBTaTaUBHID,  SHTeugmidbeiled  STewilLBLD
SHTEIL OHEHHCHBB  HIVRIHE0HEHDHE THSHHHHT._BHNTGHLD.  Bellelend
FleovmIEeH6eT 2 mishglentie) (Irritability) eren oiempdsliLIGS amper.

gwBleneliCuanised (Homeostasis):

* FBBIFGLNSCHEBL 2 WIflamSeT ShISmeNT QUERIGLBHHE CBTeTeugIL 6
Fymeut 9 |6 [Hl6M6EVEMULIULILD LT SHISTHSHIH el 6AIment. Bal
FOHMeLICLEMIHD  GTHIM  DIMWSHBILBHBH.  BbHlenev o ulflermigei
GLDHemeVEHCHMBL  DIBHIENevENW! BlenevlILIBGHHD CBTami(B aUTD 2 FH6 BBl

aeniifleng wiBmD (Metabolism):

e o ufmeitemn GFeLHaMN60 HOL LIPSO DemeishdH  Couglalleneaisemernud
GaTdHg @LBHOWTHHIOTS  auenTdens WLIBBL  aHIHCBTL. @& GSeni(h
aumasenmall  Lfldasiu (eteng.  oemeu  euenimommpd  (Anabolism),
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APPE® LO
fewzpey wrppd (Catabolism) . Qemeu SyenigB@d et Guiwimer
CoupiLnB o6 OBTHHBLILIL (H6IT6T6OT.

Demeusmend HalJ BuissLD,

STEOTLILI(H ) 65TN360T.

o ulflemisefesr ool  (penpulledt  LIRHlenevH6T,  DiemIdhdeNed(hHbal
(PP BB  PAIOCUTH  LIQHIenEOU LD
HANHHHBSGSD  Curgl  Seme  AUMPSHHGHHWBBHTH BT,  LOTBTSHL
L1605 M6V 61T Q(HRISIENETTULD Gurgl Slen6 QUMD

OaTLmE o uliTéGsmendalev

&S B UL|6TT6TT6mEUUIT S| 63T 3 60T.

QUTTTLOTHBMBLD LOBEID FHen e LoTmm

® ooyl LD, &auTFHHe0, HPe| HHHLD
Guimedrs LI6V QuITZleUT60T LIGOOTL & (@THLD o _ulflenmiserilent Gui

alenearsEnsslen, Cuiwimer GeumILTGa6iT

6U6NIT  LOMMBMLD

Fensey LOTHBBLD

61160 GOT 61T

YGym_ GLmilenms S emolIL | FlewHeyl BLD alleneoraselt

©_MILTHSLILGHBSI

FpiFml CLPELSHFnBIH6IT | GLIflcLpevEHTnpl Fml Fml
Bemewibdl QUi cpeuSamml | LPEVSHInGHNTE 2 DL HBLILIBGHMBS.

9 (HheUM&hSLILL (h
BxisalILBSHBS

Gouglwi ouBmeL | GFuldali L. Gaughlw  oBmed

QeuaflaiL_LiL ®
LWSTLI(BHSHSUILBHBSI.

© BLSHSHWITH60

d(HHBHIHSTL(h : SIOGeTT | 6TBSHHIHHTL (B: &©eHHBHTerD
oflevmiseil  CHH LIS | cpevdanp Bmaeyd, CO» Susab

FlenGHeUBIH6V.

o uiflemiseier Senwly wWwenpuller LIgHleneoseT LOBHILD @OmISEMLOLIL:
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APPES LD |

o Caymaler o LeoddHmen (damaldLlLUGHmul) GBsafdg,  DiHenet
mlewiCeritdh&Hlulled o mmI Crrédsab. Seuaumm Crpra@d Curgdl FHTeuydae
Cwevsdemer  0&sh Opefleurss  smewieomd. SIIGUTH g0 anI6NT
& CLTienTaHH N BQUISHHMSH STEI(PIRHBHT? SID 6160160, DiGUITH]
CFe0elamiell  HL OUmID mF CLmlenmg Buidbsd gl GLmlienTs HaoiTey
Sievevgl mgsGemdlerd (Cyclosis) ereiip SienpssLILIGEBSI.

eeurervdeir (Viruses):

* Bmeud6i NS TH6T60 LBHBHemWTeT GhTuIsamen gBLBHSHHIIQUISILD,
“o uiflufwedesr y&T* (Biological puzzle) eeim SIWWEBEHmMIQULIS
GDGUTEYVSHEITT(GLD.

Bevdgear GomPuledmbgs GUBLLLL  “aweugerd” el  OFTeOMISE HEFH"
gty  OummeT.  eeugervdeiT  LOHIewIewIW,  OFeLIBGH6TGM  euUTIDLD
BlemeoloTBT el (Bewienfidel SLGHD. Beval LJH 2 _edBUITed @Il L
o lam oevdmsll (Nucleic acid) OuBpieiener.  SuiBenaswiTer
sl DNA  gpvevgr RNA o 'sm olblodHms Bemelsel
QummBIeITET6MT.

maugerodementl  uBBlur  Liginiesr  ifley “eweugerd @uwied”  (Virology) ereimi

SIMLPSHBLILIGHMBS).

9I0fés  alehepialwmer @eauf 1935 b
SLemnged CrTumm Lensulemend  Frmnsled(mibg
EMEUTEVBHEMGINTL  LIQSLILIBSHHeITT.  @euT 1946
b opemi®  Ceugluiwied LflelBsmer GpTLeL
uflemg  DrJ.H. mrmslgmigier  Gaibgl
CuBMIT.

eneuTerd Euiedlell MLOELSBEHSIT:

1796 —  GuilwibenodE  eleu.  Geient  Hblgd  (Vaccination)
SIBLIY SHBHTT.

SIL_T60L] @owiiT Lo & Uilen6v G060 Grmul R RG]
OBHTBBISHSHETENLOMUL, Ba 060 LUTHSHS B VT FTHENMBL
LWSTUGSHF 6Bl

IO euTeaiiendl emeugervdeT LTdhleflwimisamen el Fnsluig o6
BlebLlSH S,
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| APRE LD |

HENNA

- MW, Guuigdimis Lemasuleameouled o eiten  GHTHBE®ISH SHTTemnienul
“CaTBpISDHeme  aumuibk 2 ulmeten  Hreud”  (Contagium
vivum fluidum) e1eiimI SImWSHSHTT.

FW. LCeamml - ursleflwmseied  eeuged  GamBmighensv
SH6WTL_MIHSHITT.

19“ Camflsved “uméblerflut..LmeR” 6TE0ILD O FTevEm6VLI
LIWIGITLI(B &3 60TITT.

b  omerLderT ommid  @gmur. CGxBeomr — HIV-eww  (0edfls
Grmul aHTILFFHS GHMBEHGSGID MEUTErD) HeuT(BLIGHSH60TT.

SIeNMAYLD GIIgAI(LPLD:

® MATEVH6T LS [HIWTeNNU FHIH6ITHET(GLD.
AQAID, FTNID] SIQLILMLUTED MAUTEVH6T CUTHITHES BLDSHHEWIL  CLPEITH]
(PSS QUNHBHENTHS  BHTeILILIHB BT

SOFHIT algauld - THHHHHT (B : DigGerlm emeugerd, OOMTLILID M6eUT6erD
S(HET aUgaUlD - 6IBSHHSHTL_B: e |EeUIEFT mauyerd, TMV.

FHHeOTR  DLVGH  BUIOLBB  augeuld  GIBSHHIGBTL(H:  UTlerflul. .umeg,
aUTdheniefillT  ameuFerd

GDEUTErOD6IIGH  LIGWTLIH6IT:
o _uflmeiten LIGRTL&H6IT:

2 La@m Sbevd, LTHD OCEmemnTgmhsHeHeL.

SHleTOTBBLD DIEHL WD  SHBei

o ufmeiten GFe0IGH@6T WL BHO CUHGBSEMLULD FHmest
o ulflemiseaiied GHTenw o WL THGWD Hmer.

9 BIHSHICNIT6] 2 _6IT6Tene.

GBI gyulTdamy CsmemL e

o ulpBm uewILS6i:

LIQBMRIGENTEHS  (LPIQULD

auenTFlengd LOTMBLD ST ILIBEIH 6066V

@yuIfsg OeaalBuw OFwedLBD HBEIBBE6.

SHAONFMFWITRT CFWOLTHSH6T 61HIQD SHTEILILI[HEISH 606M6V.
aBmemev OeualiLBGHSHID CHTHHeNer BTG ST ILIBH6IH 606m6V.
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GMEUTErOB6MI6N  eUMBLILIT(H:

®  MUTOVBHEHEBTR LIevBauml auendLILT(hHH6T GeueilleubsBurgdend 1971 Silb
S6ITIQ 60 GLalll LImeLIQBLOrT Geuerfluf L aUenSLILIT(H BmIGs
CaTBsaIIBeTengl. Selamasliur®h RNA  QUHSS0mLUID  FHeTenio
wrugm  OFTmawsHar  (Genome) BuBmssHseemw (@flewp)  (sS)
oevevgl milemp (ds)), wruemisser RNA  oevevsr DNA, soeusp
ippsHHBsTen GnTHemw (Reverse Transcriptase - RT) uweu®Gssiseo,

gflemp RNA  OGeueflliumi e ujid  Sevevd  Qeualllim e uirg — &lul
LIGOOTL |G 6D)61T DQLILIGHL_UITESH M6USH | 9 (HUTSHSLILIL LS. Bbs
GUEMBLILITL 1960 MEUTEIVB6IT 6J(L) GUGLILISBENTS 6m6UBLILIBSHSLILIL (HETT6IT6T.

emeugervsefell LJLEMIOFSTensWD (Viral genome):

o Qreaih euMmBWTET 2 I &, Sflevmseaisyd aneugervadel DNA 960605
RNA @etenp wl GO  OFBTRIQHEGID.  MAUTVH6MED  HTRIHInIQUI
2 'sm beomser Hewil @emp CumerGmm, eulLwraBeaur  SmHEHELb.
QurgieuTd 2 La@m Sfevd @6 SlevaTed STMILLGSBEH.  DLETT60
smwsspme  (Wound tumour) emeugervsefled,  Seii@puleam
MAUTEVHMGID 2 I'sH bleod HBFAB  SHewWIBHNTHS BT ILIHLD.
DNA M6MD O\®memT(heiTer GG GTOG 61T “lo LB MAUTEOBHGIT
(Deoxyviruses) eeipi, RNA  eweuds  Qamewiersn  eneuyerOdei
“fumemeugerdaen (Riboviruses) eteiim SienLp&SLILGSGTBET.  GILIHLOLITEVT 6T
alevmig, umslefl  emeugerdder DNA eneugevsenm@. (HIV  alevmis,
amaugerord AUl RNA  meaud OBTewiBeTend) SHTaUT  emeUJeroHei
Gurgieuras RNA emeus OasmemiBeener. (Hmed. .LlemauT GHDed emeuFerdH6IT
DNA emeull QuBmleienede I & SiblevmidseT @flenlp le0e0gH  FiflenLpuImed
Soemel. 2 U'am  iflevmideie  SigliienLufled  eUTerLH6T BTG
alenadseaTall  Lflesiiul Betener. oemed  SSDNA  eneugervsmer  (LmTGeum
MAUTErVOH6IT), dsDNA EUT OB 61T (UmsslefuL” . LTeRaHeIT), ssRNA
maugerosst (TMV) wommid dsSRNA  eveugerdssit (STLSSI0em60 eneugerD.

eneugeroderie LieGouml eu@GLILae6lT

UG LIL| I(BSHSHIHHTL (B
gy 1 dsDNA QsmemiL eneuyerdgeit SIGeTT  eMeUTEIOB6IT
UG 2 GeueiLILemLujID ssDNA LTT@eum  eneuTerda6iT
MGUTEIOHGIT
@iy 3 dsRNA O&meni  eneuyerddselt MGWIT emeugeroge
Gl 4 GeueNrILIML_emLU|LD ssRNA GLaT emeurerogme
GMGUT IO GIT
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1ENNA

UG 5 GeuelILITL DL WITS ssRNA  GamewrL | TTUGLT eneugerogmser

60U YOS 6T

UG 6 QeuefitiLm_enLujd  sSRNA-RT: Qamewi | QLG eweugerogseir

MAUTEVHET aUTPHmBF  gilpBFulled DNA
QL6 OLI(HBBID iGN LIGNa6.

UGy 7 dsDNA-RT: QBT6wTL MUTETOB 6T, | CIQBLITL 6orT

AUTIDHMBF gipBluiled RNA-ajLet emaUTeOEE
QUHGHBLD SIGNL LIGNHA.

Henauwiemeo BGpwed emeugerd (TMV):

Uemauiemev GHoed emeugerd, 1892 b Spewiiged 19O egeuTeTerva
aeleuymey  GhmuBm  Ymaulmevd STeursHHed(Hh:gl Sl MSuIlILl L g).
B OsplGuer (Aphids), Qeul@ésell (Locust), Gumeis &LgHHser
afwns  Crruymm  STeugmiselledl(hhahl  LIB  STaUTRISEHHGL  LFa|SBG.
(WS  (PHeUTHS  SeWIamSGL  LeolUL Sawigul  Gpmuller  (pdhalul
SfeBwTs BILOemL L LFmFUIGFTENBMUIS Fa[BeVITLD. GLoguitd
GBI 5H5HH 1DEhF6eT BMID LGMIHB BCHwed LeiTelldeT Eenevsmerien
sren LGP eiper. @56 Bzwsd Grpruis SPGBIWTGLD. © (HdHGHMevbHS,
SPCETEE  1YhH @6  BMmevHeT CHTHIBISTED  HTOUTSHHGT  GUGTTES
G OBEH60 UTHSSULBE MBS

SIEMLOLILJ:

Weieaml HlewiGemmmadlenwill LweaiLbhsHd GCoBosTemi Suie] Lamaulensed
Capwsd  emeugervmer  (TMV)  Gamed  eugeuemioln]  QUBEIeTETENS
o BIHOFUIHMSH. FHHeTeMamL U Bbhd meaugenie ojema] 280 x 150 um
oTe0Id BT MIWILILIL (h6TTeN &) BFHei (pevdbamml eTeml. 38 X 100 L mevL 66l
oG alflwrer  aelIUBD  meugerd  FHiF6T  @Uewi(y (LSS
UGFHIGUTHL sermerr  CaLUFL  6letiB3  UJeH 2 _enmedWulld,  emLUIS5EHe0
® ' SbuSmHud OETamiBeTendl. LJH o B egBHdHTp 2130
ML @55 CaslCFTOWTHeT 61aIp DIMPSSLILBGLD LUJHS HIenewt
DIVGBENTL  eiFHl. Dewed  emauForiall  MIDUIGHSHD — HTeI LIBT3
aflmp RNA eweud @GHlba SowbdHmbaamear. @ i TMV giser
® (haumeugmamer wriwe Haaled (Wigaughid RNA aled o eteng.. TMV
amaugeriesr RNA 6.500 BluyselCuimenl | senend OsbmemiBeeng.

ursleflul .urgy (Bacteriophage):

uTslefumsmend HTHH DINHGD  mEUTrdH6T LTHleful. . LUTeaEH6T 616y
SIMWHSLILGHaBer. Her  CoIguimer GuUTheT uTHleflul o a6l s
(PG . UTYeT = o aulamialdl) ewl, SPBHT, LIPHIGH6T, STUISN SHET,
umed GurepeuBMsled . .UTERE6T DiFldenaled STenTlILI(Ha6ImBe.
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T4 urdleflul. . uTedleT SienLDLILY:

o T4 unmzer SmeOlLIILenL augeud OsTamiLemel. Hemel Hemev (head)
swaHIL oL (Collar) eumed (tail), omsHs 6 (basal plate), eumed
mrrsen (tail fibres) eudweumenms GamewiBerener. DBIHGHTERT  GUQEILD
OamemiL.  HmevlGHFH 2000 @55 LTSS  DIeVGH6NT60  DLTSH.
BewIL  &HJ6T  aUgeuSHenHd BTl auTelledl  eMDWILILIGS 2 6iTelfl BBg.
B HOOULET HUPSSHIILL DL cpeold  EeneTSHBLILIL (H6TeNGl.  6UTeVl6ot
oL@l  SISHE  B@ahEETag.  SeSS .G kG aITed
BTSN, Bl (pLevsemenud  (Spikes) GuBmisTengl. S Hm®iL,
BITHeT OUmEBSF apmdFuler Gumgl @uuuilfl urdeflu GFevedear GF6
FHAUMBLGT . .LUTDH6T QL IgH6HMelTen 2 Hadaimer. HameoliliGaduisd 50 pm
semaenLul  Ffenp DNA  cpeodbgnp OBISHITS iDL SHLILL (H6TeTHI.
Sutdent Bendhewd el iHet DNA  cpevdbampiest Hemd 1000  LoL_miE,
SIFH BTG LD.

QUBBHWPMB DLV . LITRSNT UTDHMBF SiPMF:

o Qrewi(h GeusiBGouml UMBWITET GUTIDHNHE HIPBHFIH6NT (LPEOLD . .LITERHEIT
QupssmLSaBar. (o) dmzpey (Lytic) owpveosm  aefflwipsien
(Virulent) aswpmdl (1) 2 msapene (Lysogenic) sisbevg aiflwiomms

(Avirulent) spmé.
fengey apB:

e Agld LHFHTHSH CHTAIBID emeuTerddeT 6lFe0aNdHGH6 TG  OILIHEBLOMLHS
@uyulT urdleflu OFad Geugdhad alflwreriser  CeuefGuIBBLILIGE a6
aiflwpeten . .UTY&T OLIHESD HDHHEWIL  LIQHlene0H6 60 HenL CUBIBBS!.

Pl lgd OGameiensed (Adsorption):

o el curgy  (T4) sisemenr (emeugerdsel)  @bLuifly  Gaededlen
(F.Cxmemev) GUBLET  @Ch  OHTLTmen  gBUBGSHHD — OFBTeTSement.
By m@Ld S IENT ..mes)ear BTTE6IT @(H L1660t I6mLI
gBUBGSHFGBer. @A urhleflul  QFeougiiied GBI L  gBOLIELm6D
(LPGULOTS  HBDBIMGHI.  auTeLBTTHea ILIGUTUTEIFTHSHMTL SH6iT . LT SH6i6in
gpiseamasd  CFwetuBHSBer. LTRSS T . .UT®EH6T  gBUBHHID
5CsML PBLaydH6T DMaTSFHID 2 eensalwig upiigrssd (Landing)
oTILIL(BLD.  QUTEUBTTHEHHGWD — uUTdhlefll  OFeusERSHGL  SenL Guiwimer
CaTLy 2 mIg G’ L e el 6uTed [BHITH6T  eumenhFH  CUTHHS
DHSHBH BB  (WLselemed  urdleflu OFcselar  BH BTG

QUTRSSILGHBS. BbBabaTaid GHHHe0 (Pinning) semiLGapgsi.
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oamBmeysHev (Penetration):

e QuImE (PMB BB OBETHmwl UweuhHs @il CFevseuT
BT HBLILIL (B 2611 (B (1H61| FH6V HeOL_ GLIBIESIBG). B bblsLa 6 Gugl
LTememraaplILi L LGS Uled 6m6UT 61Jl6aT OBT&wiIment m6VGCFTem g 601
LWSTUBSHS  utsleflwsddHear  GFevgalT  FmBHHSILUGHBEH.  GHHSHIH6V
Paasal LIBg et s FihhGaste (ATP gBpeneol LWSLIGSHS)
C.umreg B9 HHILD GL_MLWITSHLD STeTLIL{HS B B5Hme(bdH S
YHBL 19T mWILGS alfleuen. Spal. Bz et aufuns ..uredear DNA
(PeLBEB  HMLLGH W (HHH — uTdleflw  GFeaus@GeT 2 eTeilmm
GMLOWIGHGLOTU aUPWITS QUG emSHLOTBMLD BB CFevalleimsF
CFVHBHLILIBHB MBS BaleuTy) urdlefwmal a6 DNA HIB6IT
SOTNFMFLTSF OCFSSUILIGoIS 2mBOSTBBL  (aFwGensbe _aamp6)
el SIMWWSHILGHBEH.  eaBHabGl  LIBG @yuiT  0Fe0esHE,
QeueliGw sTewILEGL . .uTedler OeuBp Lrs 2 B “Geupid g»@“ (Ghost)
T DIMPHBILBHS BSHI.

o Busd QFuwiupsed (Synthesis):

o Aipemeoulled umsleflu  GCrmGunCGamblene FemHeausdL WF  CFUIeUSHIL 65T
yrs o mpussupd DNA  @rlgliuem. Heoib Bl GupidBal. . .umedes
o s  ofeod, @yulfl o ulflmemarsssms  (Biosynthetic
machinery) gsengl &L (UUTL 1960 GaTem(B eumpaIngl. @uwyuifuisr DNA
Qawedpiny  Qeuwwiiu’ G, e  SHewihHenTsd o2 L SSULL HH MBS
@bpeneouisd ..umey DNA  ungefwmeler Uys o BusbHdow  HBHS
PoISF, urdefn 0F60e06  aeNTFmBOTHBBF OCFUIOS6T cLPEVD . .LUTER
giseiseile LUjs o Busdlomud STaiBSBaI.

9BxpawWHH ..Uty DNA Saepd GL(HoHHL0ML & 6imse.

EaTeLYD WHiTFfud (Assembly and Maturation):

o utey DNA-sx@pbd s o ewmsend @bLulT GFevelaler HeildhselGul
o (HeuTdsLILpPHemer. Llee el  OHTGHSSIULH  (LP(LDEDLOUITET
MUTENVHONTS  LOMBBLILGHSIMBeT. . .LUTMSelaT UGHHH6eT eim  Caibhgl
(P  meUTery  HBETHNMTH  LOTHID  HiawsFdulener  (pHTFFwenL G0
(Maturation) erend@mmd OaTBBIHEO Blawhs 20 BOLmSERSSGSL LB
&omT 300 ysw ..ummsel OeHTESHsLILIbHS SIment.
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QeueiGwmimd (Release):

CaTLbg GCaul . .uTeselar eeuienlbamnd HHSMILSTEO @bUUIMNF Gl&ed
gauT Oeugsgl, . .LUTeseT GeuelGuiBmLILIhE e

o B&s Benev gipmd (Lysogenic cycle):

Baeumas  FipBHAuled ..umey DNA  sser g@uuuifl DNA — o e
RUHRISMeILIL  gBUBSHD  OdTeTeudhen  cpeold  @lbluliT  GFeveVled
® s Sflevd OumbsLWD 965 FowsHHeo ..utey DNA-eb
QUHBHHLOML F D). BmiGH5SH & 631601 & 6D &F ULIT 60T LI HIH6ITH6IT
® (HAUTSHBLILI[H6IH 606m6V.

Jumdesr mewil  miGuy @ewp  @byuliT  GFe0edlaniel  HIHIHHAL BT DI
QUL L_aIIQaILDTSH Lo LDBIGnL” 196D630T6] 1) QLDLJUIT G606V 60T
&CImGLTBanCGurlh Sewewihdl OFTeTHBEH. Seleutm e@WwLUlfl  GFedevlen
GCrmBonBam(pLer  @rrBdmenidsll L C.utey  DNA  emeu  .ume)
(eir@ermg  (Prophage) eleimi SiempsHECBITD. . ".LTEY  LOJLIGNISEHET  (LPEOLD
9 (HeUM&&SLILIL L ®\76001(H ICEL:AN LT SBIGH6IT C.umreg (pes1BeurTig
yugmISHeTe  QFwetUTL L  HOHBINIBHOmer.  BFHemed  LFHul
Sumse  @yulT  OFeellanlell 2 (HauTHed HMLLUGHBSEH. SHLILIeID
ursleflw  GFe0  UGLIUDL WSHawIgU  alOeun(  CrrsHalend  umdlerful
&CImGLTGFm(WL &1 Llenewibleien . .UTD (paiCeimy iSHHI a1 CaFihgl
OumsaswmLdBg. UV sdliaiFaser woppid CaudhllOurml &6l HTedEHHe0
Bmas&8urg .utey DNA eneysa o Lul(hF Foza] apndulGuBu
QUHSHBLOMLFBG).

alflwrer (Virion) eleiugl QFHTBBRISSEEOW0 auTliibhs, @LUUIT CFe0sIHE,
OCeuafGuw GLI(HBSLEML U (PIQUITSH, Q@(H (L(LPENLOUITET DEUTED HIHEMTGLD.

algmuiBaseit (Viroids):

algmuibsewen T.0 GLuwiert, 1971 oub e SewiBLgSHHTT. Senel
Urs o ewpwims, e Leangelorer @flenp RNA ssenmm@h. Bz er &6
GOBHS  (PVSHIBI  GTmLdWES  CaTewi &l  @ewear  RNA  Figerd
adHGenHT 19610, o (HewendbHIphided HFHTalger  SHpmGEHTLI  CuTes
SHTUTCHTUISEMET O 6u0TL T8 G, 6IIMB60T.

maUTe @&HPH SMLIB6T Devevdl almaTuiBser (Virusoids):

almaruibsenen  J.W. jrewisberd 1Bm@ID SeuIsH FH  QLUIGITETTHEHLD
1981 b spemip sewipbsent. Qeveu Ffw eul Leugey RNA SaenenL
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OuBp  elgTuihsemen  RSHI(HHSTID  meUFeniledr RNA
(PEVSInBIHET TLIOUTINHID OFHTLTIeneIs OHT6uT([H6ITerTe.

Wiflwnenieeit (Prions):

o Uflwreisenen e0Lmeend B. yepFeurm 1982 oub 6w HewiBLIQSHSHTT.
Bmel OFHTBMID HETEHIOWDL Ul  LTHSHHIHETHNMTGLID. 1DaNGHeT LOBBILD L6V
allevmiE Heifleot GMLDUI (BT LDLJLDGIITL_60SHemHL] UT&Heb@&HLD Ls0Geum)
CrTUIBEhHGHS STTUIOTS 2 6iTenel. 6IHHHHSHTL(H:  SHepullerd. .GlLsOL
Cmaall Gprwt (CJD), wrsefer sHs Gwrut (Mad cow disease) eraiipi
QuTgiuTd  SIWSSLILBGLD  Cureneust  eroUTEHFILTTD  6laTOg. .LIGeTLIS
(BSE), aibsefer erodlymi (Scrapie) Gmmul sydlulensusenm@Lb.

gmui@wer  ompd  Guomflerd eHCWTT 1963 SIb  HLEWHIQEL  HEVLILIGILD
UTHBemeNs SHTHSHInIQUI  MEUTEVHEN6NT  (IPHET  (LPHEVTHS  HeWILBIHB!
DIMUBMETF  FWGEIT. .UTMH6T 61l DIMPHSHIT.  (61HSHHISHTL(H
LPPI — e&dm. .uwm, MensGLmefiion o@pid . .unmdiguid) &8s Gumeim
1962-60 Gammedmierd  eleiTLIGUT  GUENMTLILES — STeNTeIH6Med Hieolwiy  @mLiy
Gwmus (die back disease) 2o ewiLTHBHHmIGUI  MEUTAVHEMET  (LPHEVI6D
&H6WTL_MIHSHITT. LL6h DT HeM6ITS BHTHBHHInIQ U 66UTErO&B6IT
“emLDBHEHTEm6UTETOHEN VOV mLDSGSHT. . LUTDH6IT 61T M|
SIS B ILIBHE 6STB60T.

Sl eUTHeMeT  BFHDH6eMe0  HTEWISHIIQUI  [HEWIL
QU BeiT SIMHHILD HleVlL LDGVIT ailfluyb
MGUTEVHETTEL 2 awiLTHBH.  Qewer UM alfiGL
G(RLSHMBHTF  FTTHIHE06M.

Cus@CemalfiCL  GHUWHMSF gMIHe  MEUTErOSH6IT
aueuoT B HluImssLl W OB Te0edBETSLI
LIWISSTLIH SHSBLILI[H S T3 eT. gl GLmlenma
uTedCamL Gymenilerd FyreniGeor GMEUTETOH6IT,
oTewIL GoTumded  eweaugerddeT  GumaiBenel  FHpedes
UFde Osmeeddamsll LWTUBSSLILGIBSI.

Smeuy Gumuisel allevnig Grmuisei Lo6T SIS gmu®BLD
Grmuiser

L|en&UT6m6v Bmpo60 | 1. | HTELHENL 61160 1. | gol

Gpmul Gamioml Gpmul
&1e0." Nemau™  Gxloed | 2. | Geupsl HTUISSHIg 2. | QamulenL L 1ger 1o
Gpmul
&b Cxped Gmmul | 3. | GHlewysserest 3. | yBmIGHTUI
CLPEm6ITS &H60T1(HeUL
SIoigd Gl

O _(THeM6TTEba LpmIAS 6T 4. | gmiren (D1 Saily
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Bemev&amer Cpmul GoUTsdH (GHMBUT(H)
aumenLpu 6ot .| eTuIer0 (Qupriu’ L
o §4150a1Hzm CHTUl Gl aHMINFFHI)
&eoB Gpmul)
utiumerfufNest .| Qeuldl BTUISSIQ
Benev&aimeir Cpmul
OleuewtenL_uilest  BILDL .| QureTensE @ibId)
OeuefliTded Gmmul
GIBeLEVI6HT SImGyT .| BembLieTeneTEUTHLD
Grmu
Geueiterfluflesr  GgLoed .| Pdb@en@enum
Grmul
SHbaTemuler  CzHLoed .| Quiflwibemio
Gpmul

FleiteurLbemLo
SHL_L_LDEOLD

® © MILTHBHIIGUI MAUTEVBMET  (PFHeVeL HeWIL MBIHSHTT. L 6henFHemed
HTbBHSHInIg I GMGUTEYOH6IT ‘LD BHTEMAUTErOBH6IT SI6060FI
mLDHCHT. .LUTEH6T 616011 DINLDSHBLILIBHIB6T.

em6UTErO&B6NTeL LB CrTulseir:

* MUTOVSHGT  FHTaUImIS6ed, alevmiGHalaDd, WalHTHeled GrTuisemnen
gBLUBSHBHIB M. emeugerd ChTulseMeT UL Iguled OBTHSHSLILIL BT,

o uifl o suder euensLILITH:

o (WhempHW UTLLILGHuled Lal eeib Gsmeir o ulmeiten BmID o ulymms
QUTHLB6MTEL SUeIHI 61T DIBIHHIGTGENTID. [BLOFH DIGIBIL  CUTLDSH NS0
pewwF  FBPI uew  QuUIHLBemend  HTewiHGMID.  BREISET QU
wemelITCHFHHBGHEF  FBmleon  CeadlBLILSTES — sBumer  GFuig
LIT(HBIGB6T.  [HRIG6T LDN6VHNST  DIDG, LeVTHeNeT FIHGD L6V  aleDD
PIBEIEeT, uUBmeuseller @efenowimer @Gyeo  CuraiBeuBeny  THSHHIS
C®TemNY(HBHNSTHET.  HTeWISnlgul  OLICHDUTEOTET ST FHmerT  [BHHIGB6IT
el  eIhHHIS Oamewih OFeodnTHer. @bhs DiILNGHH(HHS
PRIG6T  Hewll  OUTHLSmeTdS  GUILIL  (pujon?  BRIS6T Sl
a1 dsemenl  UlQWIL (Bl  udHey OCFWeiTeenT?  BHRIG6T  eeleuTy
QUTHLBMET  QRUOBIGLBHHINTH6T?  1D6VTHMENMULD,  LDeneVBMeNUID  C
OaT@LId emeuliiTeent? o wihg WL, BBS Fm CFy CuraiBeme
281  GuwHHed maudss  Buieiom  oeveudl OeueiGum Lflalled
omeauliiTeenm?  prseT  Seamens  OeueiGaum  Uflaled  emeuslmLiLlen
DIHMBTeT  HMJewID  olaienr? el euedasLILTH  Flov  LiewiLBHerlledn
SlUILIenL_UileD yfbal OsT6eTeUSHMBS LD, UL BauSBESLD
LWUSTUGSSILGHamE. b  SSHwutwsHed o ulflar o codle
UEmSLILITL 1966 DIBIHHICBTETEUTLD.
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e Belaeudled o 6o 2 uliflemsmer umaslILGSSHIMNSBHTHL  Le0GaDI
auemSWITET (PwBFaEpd GoBosmeTeniul Lear. “STeugaluleder Hheng ulmer
&Gwim.”.LiFmerdL_erd SHTAUTBIGHE6NL Lm SILOLILLI LI6oTL 61601

Sl Ul60 JmIG6T, LS TFECFIH6T, FpICFIHeT 6le aUMBLILIGSHI G,
Guaub  SIflerOLTL 1960  alevmIShISmT BJHSH BHBHHET SigLiLienL ulev,
dauliy ps Brss o ulflser (Enaima), feliypposs rss o ulfsen
(Anaima) ereor & OQuBLLIMeysenTasl LIRSS,

&m0 eVleiiGaotuierd o ullfler o udHmed SleuBmlest  LBLILIETLSHei e
SLILILUTed SHTeUTHIS6T, aleVmIGH6T 6l &H GHEBMTH  LIflGH.
aalgid Beaufler eumalLUTh WGhe UaamLe SMLbSH. DSBSH
smenid  AauT o ulflomselled OFTedev &m o ulflser, GUIULL &
o uilfleer gflw @yewih Ufleysemenud eqeamrad GFiha «@6r @upealer
s eaumaslLBHSHemT. @6k Gumed &mTylL (peopenwd &FTibhSH LLehenF
BORIBHMENSH SBIFMTL 26l L (penBenld OBTeni  HTeu]  E)60lmhIg ErhL 6oT
RABTEF BFTHgl amBLILIGSHSH T, HTeolICUTHHL Hajar OHTHOHIL L
&6 Be1 6ot QUGTITEF &b BHIT[J GUOTLOT B QUGN BLILITL_L_ITEITTE6IT (ARILIERT]
Lfleysenmer OFevedled, 2 eiemenIolILiuley, S(Haluled, (evdbdnml 2 ulifluiev,
Seiuflemmo  (Phylogeny) Gumeiis  Guguid L6 LIWILIGBEM6NL
LWSTLUGSIH  Lalulled o eiten o ullfleimisemet  auensLILGES S UL6ITET6T.
aeiGou, euemaLILITH HTeLHHBEBBLIL Lt LifleorTon GuB®mI auBHHBSI.

euemsLILITLIgeT CgHremeu:
SIpHHwIL. CHToHSmIBM6N Henme| CFUIL UMSLIUTH DleuFULIDTHIBSI.

°  OuUTZIaTe0T LI6UOTL |61 63T
OHTLTLIBGSHSHLD.

SIQLILIENL_UT6D o ulflermisenend

FmriuiedL el esr o _uiflermisemen

CFwINSBEGLD

SIIQLILINL_UT60 QUM UIGNM

ueBoum o uiflerds Gupdsefled o eiten o ulflemiseaier OHTL TenLILI
UB® SIBlweyLd.

QUENSLILITL (B (LPeNBEH6IT:

Byewi(p QLiHLD

Lfley

epeiim Gu@pd Lfley

Breg Gu@mLifley

obhg Cu@b Ll

HMT60) GBIG60TLIID
(1735)

QAR
CanaBsed (1866)

GamliBsvemiL. (1956)

R.H. ol Lrs0s
(1969)

1. DemmemrGL
2. SieNGwaedwim

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

1. Gumeofym
2. YyGgmigeroLm
3. enmeuotGL

1. Gumeofym
2. YyGgmigeroLm
3. L6honFHeI

108 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




APP. LD |

4. o\enGwedlwim 4. NermmewtGL

o ulfleomsended e Cuuerer ufeumog OCaTLTImen DBleusBELD
2_5a|BBI.

o uifl o eudler eumBLILITH:

o ulfl o eudler auemaILTL L QUG OHTHSSUILL (BTNl

gbg Cu@mbLifley auemaslLT(H:

R.H. &l Lr&0sT eiamib SOW0MES aUendSUILIT 19Uls0 @I60IBT 1969 &b
oW @mbgH GuEbLIfe) euemslUT Igenet (PTEWTOHSTT. o ulflsemen
SluBBler GFed ML, 2 1L60  SMWLY, o ol L (Lpenm,
B ICLI(HEH LD, B et iLiflewrmiod G O&TLiTY S SUIGUMNS 66T
SlglILIenL_uTev Glomeliy, yGymiigeroLm, LL6hFemH6IT, NenmmesrGL,
SIeBedwm et bl CuHDLITeysenTall LIfSHSHTT.

ﬂG’(D[I)&Gﬁ :

Obs eumsLILTH JFobpeoTear 6iFed DO, 2 L Vel L&luieumslest
SIQUILmL Ul6d SIENLOHBHSI-

® eyl L (Lpemuies Siglitienl Uled @eIaenSUILTEH DIeNLDHSHIGT6NSH
L ehemFHeT HTeaurmisened(hha feHHs Helwns meusdsLiLl (HeTermer.

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

&HEDBHEIT:

MM, FriglL  (penp o ulflemiser, OFe0 GFiaumenLuwl, OF6d SFaurmms
o _uifleomiselt Qomeafiy, LGymLigerdL_m 6TEmILD Qu(RDLIMal60
meUSBLILIL (Beitenerr. BFHennmev @euailyeni(y GLHDLITeyBEHID LisveUemSLILIL L
uemiLlenen: (Heterogenous) Qupiseimser.

MEUTNVH6T BhH eUenBLILTL 1960 BFTHBLILL a1606M6V.

&Mye0  Goumerd OBBID SUTH FH  UIUTETTHEHD  1990-9ud D6l (h
o _uiflenmiseried CLPSIT I (P&l o _ufiTiiLjeomisenern (domain)
SIB(WPSLILB S S 6. Slen6 umsLefu, TS, W @apiflwum
GTEITLIGN G BGT(G)LD. BelauensLIUT(H rRNA HITeHe0GWITenL L
CaTLTeuflenguladeion  GoupiLm®B, Oged geualed o eiten  GampLILEHeTed
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5. &enGaiuwim



APPE® LD

Sl Curampeumpler  ouliLenLulled 2o o6fengl.  HTwerd  GHeumedlulT
oo1fls, 1998 o e 2 ulfl 2 wasIHBE HoSIHIUL ml
Quepblifley eaumasliumyemer  GeuefullLmt. @& Hed  OoTedlyT  eT6im
Qu(pbLIflensy  STdHSILITHIeMNWLIBIG6T, WUThlefWnmIGEeT 6oaiml @6l Tl
fganT. olewieniouisd HAGITaID o SpuleuTeniTsend 2015 oub o6
g Guepblife euemslLm genet OeuaMuill LeiT. @& SHTwerd GseuredlwliT-
oS FHeT ml GUHWDLIfeY euenslILTL I9e CFwed(Wemm gMiTheH  alifleuret
QSTGLILITGSLD. 8bs QUGN ILITL_IQGBTLI o ulfae Byewi(h
WOSIELIHLDLITe B enTHL] LMl & LU (HeT6rTeoT. (LGym@aM@uumL_Lm,
wBasMGwim L) YGrmGasMGwm LT @gewi® Oumd fleysenmesad SiHTeug
SITHSILITLefum LOBMILD wjurrgsteflum 6160TQLD, wWGaMBuITL_LTemer
LUGymBLnBgmeur, GGymbedLm, yehemwaser, LlenmmewiCL  (HTeUTmISH6IT)
wBuId  SieEGweilwr  (allevmiGHHeT) oaid MbEH U  Lfleysenmsa)d
LIMlebasLILIL(HeiT6rTe0r.

GGymberoLT  etamid yHw  CQupbifley  CxmBpelssiup, @l
LISHRISMISSHFH60 LFMFLID W LOBBID o CeTeniL LTSSEnD, Eeneuu L 6t
QIB(mHEHLOTENT OHTL M emL W 1160 UMD HIBLOBB o uffleEmb
meUSBLILIL (BeiTermeot. L WML L Lb&eiT, ULyl urdlset, &fuGLrGuomernl e,

et 610

ROLIHLDLIIf 6y

Guneiipeney @bsL Ouwlflaler S GL1b GuBLIeTeTeT.

GUENSLILITLIg6T GLILI®B:

LIGOOTL S5 61T

Qomesfiym

LGy igerdLm

LL6hen g FH6IT

enmewrGL

SlenCGadwir

G&6060 631
HEIENLD

O TeLIL &

o _ufifleeit
Prokaryoti
C

QuouIuL & (T
o _uffleeir
Eukaryotic

OLouIUL & (H
o _uffleeir
Eukaryotic

QLouIUL &b (TH
o _uffleeir
Eukaryotic

QuouIuL (T
o _uffleeit
Eukaryotic

@0  Oged
o uiflenmis
6iT

(H Glge0
o ulflenmis
6iT

@0  OFev,
LI60 OF60
o uiflevmis
o1

e

KTV

2 MILIL|SHSH6N
O\BIT60ITL_6M6

HFbdel [
o miy /
2 ML
LDGIOTL_GVMRISH
61T

OB TEWTL_6m6

Oge0 &6u

Q60  FeuT
2 _6nil(h
(QungGLm
B MG BIT
oo,

OB mEILIL

aDL_L_SH6IT6eV
LT H)

Qb Flov
o ufflemis

611l60 OFe60
GioUIT

o2 6wi(h.
(GFe0aIGeur
FM6L

UG Fl6v
o uifleombis
6160 OF60
GieUIT

QF60  G6uT
2 _eni(h
(@F60aVIGeVIT
o0 9I6LEVLG
6MBL_1960TT6VL
OS]

QUITHIITSH
CFed  GalT
2 ewi(h
(QF60aVIGsVIT
&6V

S4ATS))

(AEVE T
®606m60
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APPE® LD

M

NNA

STeoTLILI(H6
&H606M60

ST
o6 |
(penB

(oo &FamiTLy,
GougFamirLy)
Gyl L
oer" |
CIS)

(L (Hevoremfl
FH6IT,

B3 31606T 6801
&6IT)

BB
e |
G
(eef&amiLy,
LNB& L)

FmTYL L
CAIS)
(eL_(hewsTemof
FH6IT,

B M31606T6v01)
1))

SHBETL
e |
(Lpe[3
(@efl&FamiL)

Gyl L
CAIS)
(afl(pmIgnL L
o uiflenmis
61)

@)L LeuwTFd
DI6ML_UJLD
Ty

@LOCuwWITEF
& SHmesr
2 L Wiehe
SI6LEVG)
SIBMWen6Y

@LOCuwITE
& SHmest
2 L W6
SI6LEVG)
SIBMWen6Y

L NGLWITE
& SHmest
SIBBen6

OLIHLDLIMEYILD
B LQuwITE
& &Hmeot
SIBMWeN6Y

OLI(HLbLITEYILD
G LouwITEF
& SHmeot
o 6L UINH6

I(bHHIBHTL (b
o uliflermbidbert

SITHP
umdteflum,
U LImeblerfluim

FwGeor.".UT
leflwm,
,519Ce1Tem
D FLpe,
mLDHGHTL
GYTITGYOLDIT

&G TenL
L_&6IT,
emL_Geormiilenm

(AT ERVI:
61T gefl,
LL@hH6D T BHG6iT,
SIouT,
LNemmeroGLomig
WILD
19e»JLIG6TTE
&L,
Uy L& Wb

FFOTOL_&hoT,
HITOITGITSHGIT,

8571
LL6h 60T 6T

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

S 6hHFGuir
NOOILITLDEB6IT

&L_BLEhTFH
oI,
PSI0IBEIDL
., SIBBEN6.

(P BICIBEIDL
® o0l _Uledol

oy semev  elailg  ewLCeormLNenmmOegsd  Gevl (hpenmet  @3ibGevtTigeniluiD
Hoyel, GCameiweorderd Lmoflearended Gumelis  ®BFsH  uTdlGuTelaienmed
gpu®b (Algal bloom) ealemereur@d. Heuaiemeney 1982 oub  Suewi6
CSGemmiimalesr  Gom@  &LGeomgll  L@GHulled  LIeLeLTUITSHHETSHBTE  LEGIH6IT
CFH I IQUIS SHTJETLOTEISH.

o el &1 OBHIHIOTET CHTLTDLUI LD 6uend HIBBB 2 ulfleerpLd
meUSSLILIL (BeiTermeot. L WML L b&eiT, uwliyl urdlse, SMUGLrGumenl e,
oaremodL o0 Cureiipensy @b GuHL Lflaler S GLib GuBpieTee.
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APP® LD

HENNA

urslefluimiger:
UTSleMwnissT HeRILTST Sj6vevdkl e1gifigent?

e B aipsailed Hulemysd HSWTTEGD (PenBENU! BRIGET BH6USHDHHIGNILT?
Fpiglel 2 ompdhsullt umeied swbg FBs Cprsabel UBe suilyrs
TBISBSHI.  STBBHHBEG STJewID  olaien? gt  HUIT  LeMdbasimg?
@womBpd  eorHGLTGUSlebeverd  euTHIgerd  eTemid  Hullfled  sTewILLIBLD
LTslefuighSHTed IBLBS LS. Sulifled o giten TSI & SILfleoLd
Lol S SHeTenoeniid SHHBMG. emL.".LImuI(® SHTUIFF VDS
aLenalueatteent? @&  Fme0GLTOIe0eT L. L1 eleib UTHLlefuighsHTe0
gBu®B GCrTwr@. 6B OCFHTeOI & OETewi  UTHlefluid  SiHer
BelenD, HmD  OFWeLHeT  SlgliiedLuled,  (PeHBGUW  [HEWILIGITSHMLD,
aHflwmsad SHSLILGHBS.

gru’ Gama (1843 — 1910)

gmum  anflenfld  Oamioer Camsd  GgToel BTLMLF &MIHe  LO(HHSHIHLD,
HlewTamufuuied aIELEVIH(HLD DLOITT. @UT DIWIMIDSHESTED  Limdlefluiuiuiedles
CaxrmBpmEITed  SHBIULGHBTT. @euT GCsmord  Gpmul, smeogm, &TFGHTU
GunaiBeneusEhdHHTr CHTUISSTT0IBmeTS Hewl(bLllpHSHTT. CHTBBISHED 6TeNId
sHHmSH alensdlw  Lleienm Gamgemenr Siglienl ulled MHAHLISHSHIS BT IQeuITT
Barader  Cam uT(hcEe). BeuhbEG 1905 b WG  HSHeD [/
aumpaiuwed Lflalnsrer CHTOLD wfla aupBISLILL L

ursleflwuiwedler enLeLSBMBS6IT:

1829 | C.G. eamyetQuTsd utdlefluld 66  OFTe0M6Y  (LPSH6I
(PFHeVI6D LILIGHTLI(HSH S 6.

1884 | &nSlerdlguiesr &Hlgmid  eTedtleuT &SlFmb  FTWGLBMID  (LpenMBenUL
SIBPBLILGSH B GTTIT.

1923 |GLal. H. Quited “Ouied ewaBuiliger” (1pgHed UHliend
Geueuil’ L.

1928 | Upifles  &fl. 0% urdeflugder OJuUagml  LOTHRBSHMSHD
SH6WIL NI SHITT.

1952 | Gxamerveum Q6oL LT  LlenmerOlill emL_&  &ewiL MIibHITiT

o umslefwmisst GgTeopi & (Prokaryotic) o uifl euemsemws smibd @
QF60 SIGMLOLIL|GML_L, DI HIJ] B)L_miseeid LigeilueiTer
mlewtamuiflaenm@b. urdhleflwmsames uppl ol Wfley  “urdleflu
Buwied” el QPWILGHEBH.  LEFSF  alehEhTellwimer 6T 6T . .LITeH
oeusiiammd 1676  oub  oLewiy  unsHleflumsemer  (IpHET  (PFHede0
BIwIGamadluied e, Sibemen “Oieiosvdluysoe” (Animalcules) ey
SIS SBITIT.
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APP® LD

HENNA

undleflwmniseiest CQUITSHILILIGTLEH6IT:

o Qe OFHTeOI &M o ulfldenmm@d. o L& Felab, Felalenmey
GIULL GF60 HIHIEIBILILBHEHD SHTeTlILBISHE0660.

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

QFe0FeUT LITOIFTHEMIL H6IT, LITSHMISENTED DLe0THI.

CupUTETeMWLWTET  LUTSlefwmiselled UFmFUID  STelILGIH606m60.
aeiGoy  @emen  FUTYLL  (penBOWF  FNMHHENEULITS 2666l
(1hSHSHT._B:  aluflGum  &Teo@y) dev  euemdWITT  LITHlefuImibere0
ursleflw  uFemgw  BHIBOST  STEUILILGASTD — Slewed  HBITL
oan | (pewmenw!  (Antotrophic) GuBOsmsidlamer  (BSHIHHTLB:
&CymBoraguiD).

GL6V LoBBID emylienu LewideTl OamellGsmursLiT emuBeomdl etenid  Slymib
gTAHT UTHleMwHHTeL GBLBH MBS

Budleveverd giflediFwisiiFlod etemid LTSlefuigh el mba GupliuGd Bt m&as,
uuiirsefled LFS eIdTiLSSHaimweml HHsfeEs o Haydns (Bt uuliser)

o ursleflwmsst Sm Ueteypised (Binary fission), oiselssiser
(Endospores) o maunged Gumeis (wempsefled 2 L0 SeiGL(heSD
CFu18eTmeoT.

ursleflwmisefled  UTelleIOLIHEGHD Eeneniay, LOJLIGDIOTBMBLD, LOBBILD
LD 2aBSLSHHL CUTEIB  (LPeHBEH6TeL BHLOUBBI LOXBIGL 1pen6T6)
Pabha CoupmGaeT Sl Sleimer. LTdhleflwmseis algeald WLBBILD
smFuienp Sl (wempuled Geumiul (b STewrlILIBSBSI.

ursleflul CFeLeNleT [HIGRTERTGNLOLIL]:

o sl GF6d cpIW LUGHBmend  GatewiBerengl. (1)  Geuefljenm
(Capsule) ooz HmensBasrBxelsed (i)  Ggevgeut  (iii)
gL GLmLIenmaLD.

Qeueienm SjeveVG SHlenenbCHTGH6 & 6r0:
o Flov uTHlMNWmISET eupeUPLILITET  H&TeND  OHTewIL LTS TEHMTL &6l

Slevevgdl  UTIOULmLL.  ©eveLHI  BTenNgenemud  GEBTeRIL LI 60&HSHT60
Gy LDLILIL_(H6IT6OT.
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| APRE LD |

CFevdauCIml Wae OBHEHOTE DIHS — HenendhEaT6Hed e leuTeome
OIbsg Oeualluems 6l  DIMPSIUILGSBH. SeMoud6eT LITHLefuImigemner
2 suTHeIeNhhHID, 2 ulT aHToumLseafledmba (antibiotic) ursisTsss
C®TeTUSMBEG 256550360,

OFeLGGMIT:

ursdleflwmiseler  GFe0deaT 10D FHHeuTeal  DIHIDLLMLUIG. Senel
QuigBLTHemendaTe  Slevevd  LIuBsTeulemL L senmed  opergl.  (N-
FL L0 GHepBasmevenioa, N — oFllemied WOugmos oudleod, 4
Oloevdl 5 9B  oflevmiBemend  GdTewiL.  GUULL  GHTLIT60
aegl). ursleflwmiseier Ggsvgieuflsd Gumfler (Porin) wumedOuienL L a6l
WS@bhg STenlLBDHamear. el SmILICUTHLS6T uUgalsF OFeLaHBE
o galflalemeor.

LI6mTerOLOTF 6316)]:

emmeolongele]  aIGUTLTSHSHSHT0 udidl. B&H  Fflul  (pevdHanBIHeT,
SwaideT o2 I GFsauemsud,  GeuelBGumpleuengduyd  SLGHLLGSHHISBS.
gaurdlHee0  HehFduled  eaenTdFensd  Ourmeier — od&mlmGarBpdded
(DI15TOIH  FUTFHBID] FRSHIHOHTLML) umE GuUBID OBHTSHSHEHLD,
R6lFC5FTHmBUID FHUBD OBHTHHEHID LlemTeroTFalalled SIeMLOHIHIGTETE.

nFL_BLmienTFLD:

g CLmienmgld SILTHHWUTOIFH. UGHH @oMNEBLSHID  HeTenLOUEDL UWIG).
@gle0  FGuTCGambmeEnd  BHF OCFd o eTenLdsll  GUT(HLSHEHLD
(inclusions) stewILGHSBeT.  MFCLIIMTEHHe0 2 I GLITHL SH6Ta
HenendbB@areertr, uTed - B- el grdeniyuyl Gyl HFeTH6T.  BhHHD
gixeTser, eueflio GLUpser (gas vesicles) Gumepensy STenILILIBES ETB60T.

urslefwmisener &GGrmGomGsmib:

ursleflw @&CrmGunGamid eIl Lealgel. BBIbHIoTs SHi(hHewl @IGU] (LPeLSH D
OGD. AF Gwuiu s 2 _ulfluled o eteng Gumev Feualennmed @OLILIL(H
sTemilL(haudHlevensv.  @Ibwgiiuied  GQuUTHeT o L's(h @55  DIHLLIL]
(Nucleoid) VAV LD LIGDISHTTEIS) (Genophore) QE5]
SIDWWSHHILGHBH.  SHeBB  Heweouled . Gamemevullest DNA 1 mm
BEM(PML WSHTH  DHHSTID, Deue|uiflearhaB@eHs CoHameuwTer SimarsHdl
wriued  HFealevsmenu|ld 2 etenLddlujeieng.  DNA  anflerdGLmedr
UISSBHIL 6T Denenihdl STewiliLiGeudlevensv. Hell  GHECImCLrGamd &jevevg
al’ Laugaisvieiien DNA  cpsudgamle  ehpemer Llenmerdom  Feuaile e
ugHuLer  eluimiug @Gy  @rlwlumLgedar Gursm
&CrmConGambsentasll LUfugBEg o el LfaBg e HOULLGH DS
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APP® LD

HENNA

emmerodlL”:

UTdbleflmiseNed  STeuisbdnlgl  FileNIDHEMTEOTEI, QUL Qllged,  SUILDTS
QL& BLDEML_U|LD &H6IEMLD O\BITemTL Fn(HFH60 &Cym@om@amibaseit
LlenmeroLolL a6t 61601 3] DIMLPEBLILIBH B GITBET. Bemeu GUGTT &HZH6016MLD
o uliterHTIGuThHeT eSS Heen,  eueiie_GeoTemibemend  HTHIGLD
SIS BHUWIBBIBSHTRT  LOFLIGDIHHMETL  GQuBMIeTener. UTdlerfluig et
&CymBomGamied  smewniuLmgd  umsleflGundler  (Bacteriocin) - ompibd
BFFHHBmEMULD LlenmerOill &6 2 _MLgHH OFuisemer. enmerol &6t 1 —
mbH 500 HGeor puimenser (Kilobase) eusmyuieoren oiemeyseriled
Coupipdeaper.  urdhleflwmiseied  srewiuGln  Guords  DNA  aisd
Hemmerodl w6t 0.5% waed 5.0% eueny 2 eitenier.  Lmdblefuimbiseer
OFevmerlled  sTewIlLBL  emmerdlll Heflest  eTewienlldbmad  CoumLGH B
LNemmerolil &e6im  SleuBplest  GFweoLITHB6le  SigliLient_uled &51pdH6wTL UTH]
aueaLILBGSSUILL BeiTenienr. F (auengHeiieno) srgenfl, R (erdliiLd Heiento)
emmerotilaeir, Col (Bsmeddler) Nenmerodl selt, Ri (Gauflenens smemiBid)
Nenmerotol’ &eit, Ti (Blpemevenuld HITewIBID) LlemmerdLOL &6l  6T6ITLIGTAITGLD.

L5BFTGFTLDH6IT:

Nemmeroongele] @MIUUILL Fev @)L miselled @LOLDH6T, Fml &LPe0sH6lT, 6L
SIbHGHei GuUTaB algaImIHeTed OFsdelled o 6TCHTHS  Fev  LOIYLIL|HEm6NT
CxrmBpIalSdaGmBear.  @ewel  @EMTE  Hyewi® LI SmeT  gBLBSHS)
Semluglieny iHafeas CFUig FauTFHHSGD, B  L16TeBIHevdhEGLD
2 gal OFulslemer.

uTedBambEseiT SjevevGl LITeITNGUTBFFTIDSE6IT:

MBuT@ambseT LIHFCFTHM® HEWLOLIMBID MOWBIGMTGWD. @(h 6F606060
fGuTCamb  etewienfldemnad 10,000 (pgied 15,000 ouewy  CoumBSma.
FCuTBGambseT  70S aumdEenwl  FTTHBHH. Bdeudell  Byewih  Hlewewor
slvgsemenl  Gumpmietener. (50S wmmid 30S) geusd RNA (mRNA)
@epullett 161 wew  MCGuUTGambser eI CFibgd  STeRILILIBAISI
LTeOMNGUTEGFTIDH6T ©I6060EHI LITIBFTIDH6GIT 6TeuTLILIHLD.

smzuieny (Flagelum):

B NeuWITEFS SlenL_U|LD &lev umdlefuimidser 6t OEIETHRWEIES
Cxremidlen Ceumiu L Hen(penLul eTewieniBm  Gloevelw ulfleny Gumes
SIMDLILBET HMHFUIMIDH6T 610 DIPSHLILBHmser. Beneu 20 — 30um
el Lapd, 15 pum Penupd 2 el wemel. QUL &®H  OFe0H6M60
smguiemwpser 9 + 2 a3 SEmled SIMIDHS  HIGTeNT MDBHEMTHED
DTN,  SeTmed  LTdhleflwmisened  q@elleurm sSevagullewpuyd @61 e
Hlewtemienpwimed LB  senigl. dFulenpdeT @ LGUWITFF &G
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APPES LD |

2 S|SBl SmFullenpseier — eanienlbHmae  LOBEBID DAL SaHlei
SlgliLenL_uied LevGauml eauensWITer LTShlefuImIGeT 2 eiTermen.

sFWiempser @ LOUWITEFHEG 2 56| 6meol.
~Ubfew (Fimbriae) gevevg miewt abwer (Pili):

o gymb e T urdhleflwmiseisr  (IBSHHHHT.B):  elewrgCrmumsiefiuib)
Gaevgauflelr  CumumHHled wulflewy Gumeim B FdeT  STewT LB eT360T.
Bemal HlewT FebL 6T Sjevevdl . LNMDAGW eremiL@BD. Ojevevgl . .LNDIIGCW
st LB.Gemer 0.2 wpxped 20um pendensud 0.025um el L Semngujb
© LI BuwiebUmeT  [HIEWIFIEVIDLHM6TS SHally umdlefluimiserfl 6ot
BmeaualB@ o Hal GFuiud FplieuensuiTet UTedluled HIWIFeILDLHEMHLD
(Sex pili) smewriLIGE emser.

Sgmbd  FTwCLBBID (Lens:

o 1884 b eI OL&IOTTS BTLMLEF FMMbHS LOHSHSHIUTTET HPlerdiguiest
&gmbd  eleiueT  urdHleflwmseneat  CoupubGsHHId FTWELBHILD  (LPeHBENU
(WPSHET  (IpHeVled 2 (HhaursdHlelmT. @& @ CoupupsHaid  FTwGwBHID
(BTG,  Awempuled  utseflwmsamer  &Sgmbd  CpT  (Fgmd
gTwBoB@Lb), SHmb eIHIT (FPmd FTWCLBHTSH) 616 EJeni(h GUMHBHENMTH
QUM BLILIH &I GOTTT.

&Smd ChT UTSHleMWRIFET LIS 2aHT FTUISHNHSH HLOHGH6T HHBHMaUHHIH
Oamewih S TeagTHBSHHe0  CHTaIpISmmer.  HITD  6IHT  euemnsd
uTSlefWmiseT Ugs 2aHT FTWLHMSH GBLIGHE0M60. LileieonT & .LFmeolein
FTwSHHeverl  UWSUBGSHS  wiBp  FTwWCLBBL CFwb  QUTIS
mlewGentmahalulled sTemibCurg Feull HBHHe0 CHTaimialsment.

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

6. LIGOOTL| 61T
GTEmT

Symb

sgmb Gt uTdlefuimiseit eTIT
LT slefuImigelt

1.

Olge0 GaUT

0015 pm - 0.02 pm
S|6TT6YL 60T @PT(BHSHBT6V
HQHHIH  SIewILILI(HLD

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

ALY grourfleor
o mIFHBienio

QuUINgBL_r&Hlemenamest
SITETLILI(HEUSHTEV
g6

® mISHWITEIS

G\F6v
10 &H LD

LIGuUTYT HLD,
LTV FTeh&BemIL
&6060)6UULITEV
Cged  &6ul

(Elastic)
OB ML Gl

DO HT6D
Opalibe|s
HETeNLOSH

QFeLFGUIT 66T
Goud S esTemLD

QurngBLrdemenamer 80%,

20%,

LTV FTE B 6mJL_ 61T

3 -1 2%

& M6ITBTEIH6IT,

QuIngGLr
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APPE® LD

ENNA

OLssTus SILO6VLD
S SWIRIBeNMLI

QuEBBIeTENG

LTV F T HMIL_H6NT,
QIGUITLT HBISH6NTEL
SO QL dbaTuild
SILO6VLD

SHTETLILI[HEISH 60660

euallliypg Felley

STE0TLILI(H6) 606160

STILILBS DS

Qufilfenmery  BemL
Qeueril

SHTEILILI[H6USH 60660

STl ILBHS BSI

Queri dleVleanmed
LUTSHHGHID SHesTenLD

IFHB Slenalled

LTS SSLILIBSBS).

GMBHD Slenafley

UTSHSHSLILIGB MBS

o' L & BhHemeuser

& FldH60meur o6’ |

(LPOMB 2_6OL WG

e el o6’ L (Lpenm
2 ML WG

HenF UTenLpuilesr
SHEOTE0MLD

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

OBT6WIL Gl

BITEOT(S) 6UEMGITLLIBISGBGITTED

N DIGSHTET 2Bl
OBTemIL Gl

Osmpliy  LOBBID
QIBUTILT & & aHlevt
6116
(Lipoprotein)

&DDBHS SieNal60

SHTeoTLILI(HLD

9IHB Slealed

SIeorLILI(HLD

e IGuIm —
LIT6VFTebSBemJL.BH6IT

(Lipo-

polysaccharides)

STEILILI(H6I S 606m600

STenlL LGS BSI

GLoaberBLTEFTIDSH6IT 6T6HIMITEL 61631601 ?

SibGauTeroenLifleveod  GoédeaGLTGLSl9sld  aleid  uTdleflwdbHaer 40
oo 50 CusemewLl  (FesOs) gumeimer Gsibg  Fhdlelsents
STEOTLILI(H ) G5TN360T. Benal BLoa e @LTEFTLDE 61T ST ILI(B & 63T 6.
ursleflwmiset @bs CodbaGLiGambsment LWSLGSHS o0l L FFHSHI
WGbS LIQLOMIBEN6N 6161360 HewiL a5l a6t

o Ourgieutsd &Hgmbd GCpT urdhlefllwmseflear g0 &s&eoufled GEULILL  Siemey
QLsstuls  oufleob  (Teichoic acid) wmmid GLswgrels  Sibleobd
(Teichuronic acid) sreni LGS STBeT. DISHSHIL 6T FnBHEVTS LITEOFTHBEMIL
(LPELHIBIBEHID ST ILIBH@pert. &HITD  eIHT  uThlefwmiseaier 660
gaufled sTewiliuBL  QuUigBLTdlmendatar bHHMBE GeualGui  cpeiry
UGFHLIGUTHL ST SmeorliLBalemer. 1. «lGUTLGCITHD 2. OeuailFgeie) 3.
QLICUTUTIFTEHMIL. (PeLSHIMIB6T  STewIlILBBamer.  CFevgieutle
Goup' L. oemIoli, WBBID  DIHT  FBIOUTHL&6T  &Sgmd  FTwGLBEGLD
(LPEDMUT 60T (LPIY&T6D Goumum’_emL_& ST_(HoUSHMBS (PSS
sMyenioTdeper  Sgmbd  CpiT, et  ursefllumseEnrdd enL CuiujeiTern
CaupiLr(BEeiT CBTHHBLILIL (HeT6NSI.
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urslefwmiseie sumpalluled CFUIeOHEIT:
gieund 60

ursleflwmisefled @resi(h aUMSWTET ST HHe0 HiEHLDa|H6T HTeILILIBHSBSI.
1. sMBBI FHeuTdHHe0 2. STHBBIENIT FeUTHEHFHe0

aMBE aundlgHzHe0 (Aerobic respiration):
o Qelound UTHleflUmSErsHE mIg 6eudbl grer  gililuns  Sudbenieqes

CremauliLbFBH. Bemet STBMIOTT (HHENIMT EELVTH) G LDHIEN6VH6NT 60
QGO 606M6V. GT(BHHISHTL B : 6L OLIGLTeHTeHsH6m

Beneoompr sMBE FHeurdser (Obligate aerobes);

o FaumgF PHHDFFHG SLLTWD HHnimear  UwWaUGSHHE — OFHTeTenLd
LUTSlefWmISeT  [HeneooTmT  STBB  SHeuTdlEeT  6al  SimwLILIBHE e
dBHHHHHT_(H: MSGITHTHSH6M.

siBElenm sHandhzseo (Anaerobic Respiration):

e Qolumsd UThleflwmseiea eenTFFob@, eaenTFdlens  LIBBSHSHBELD
BN CHeaULILIHEISHE0mMeV. ST OBTHHH60 allenerndelet eLpeOLD
BBVl GUpISleIBeT. TBHHISHTL B: Hlemmerdl fliguild.

Beneoompid smppiewm e _ulflser (Facultative anaerobes):

Belalend UTHlefmiseT Siberdlmmer @BIgH  6Te0dhL Jmel  gBLIWLITSL
LWSTLUGSHS  pdenmCeaBm (penpulGeor,  STBMIENITIOE0  [HewL GLmID
OpTHHHL  alemeniuiest  cpeulomHGeur  BMensvLl  CUBBI  EUETTEITN360T.
F.Camemev  Gumetid  HleweolOTWID  HTBWIITF  Fourddel  DigeuuimBle0
gBUBLD FdaL 19HeT  Bureis OHTBBIHVGHE L GG LGS H660
ShF, Vs almJaTd DhEG DOLEIHIQU  DHIDET (LD SHULD
LWSTUGSH WIS STBBIenIT  auenTFlengd LIBBHHMBES IY,  STBSI6LET
GLDBIMeVNU! 2 (HATHGHMBH DG STBHDIWIT  SFeUTF LTSl ULIBIS6NT
AUTAISBESG  gmm  GldHlenevedwl o (Heutdhasl  Grpmul o 6wl THmg.
dBSHHHHT (B F.Chmemev, FTeuBLOTOlETE060T FBNSlImIS6NT.

CaLIGa. L1605 LTS fuImISelT:

Bmar COy ewaull LWETLUGSHS eleN(HID UTHMNWIBIEET QUGHID. TBHHISHTL (B:
GapLbemLIGe0TUITSLIT.
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o6NL" L_(Lp6mB:

o6t L (LpenMmUT6oT SlQLILIeNHL_UT60 L dlefluwimigb el ®y6u1(H QUMBLILI(BLD.
SIEMEULITEIEIT:

1. gmaniy o'l (pep urslefwnisst (Autotrophic bacteria)

2. amiigllL ey undleflwmser (Heterotrophic bacteria).

smarTy ea'L (wemp urseflwnset (Autotrophic bacteria)

Fovo  uThlefWBISeT  HEBEHHSGHS CoHauwmer o eveneud  HTEWD
SUTfHHIE OFTeldleiper. Qenel SBEFTTLY a1 L (pewB  LTdhlefuImigel
D] SIMLSHBLILIBH ] AIB60T. B)6leUeNSD UTShlefWmIseT  &pdoHeusr
SlenenrLfeyHenTd  aumBLILIHSHSHLILIBHE A6

Fmariy eqefea L ursefwmnser (Photoautotrophic bacteria):

o Qelaunad UThleflwmseT Giwu @l Bmenev SSHTIOTHS  OBTewi(H
© _GuTen6l ® BLSHS Q& U155 evT360T. Bemer &1D5BH6uTL_UTM]
AU SLILIBHSHBHLILIBH S 6STB60T.

usb &hHHd uTdsefwmriser (Green Sulphur Bacteria):

o Heilaumauied enamlyeger Fev. .emub (HS) ewamlyeger QarBbiTsenmas
(donor) QsweoLBdBaE. BHed urslefwalfigesr (bacterioviridin) erenid
BB sTeorl LB, 61hSHHISSTLB: GHCemmEymLiluib.

BenghFourn] sbps utslefumsst (Purple Sulphur Bacteria):

o Qelaumad uTdhleflwmseisd HOwmgeo..CuUL  aml gmer OFTHHTHEMTEHF
QweoLGHBEH. BFed  umslefuigCem@ym. .s0  (bacteriochlorophyll)
aeib EB  smewLGL.  Gwed  uFmFw  HiBLOBmend  OBTERIL
&CenmmGrrBamibaEmd STewIlILIBHGIBeT. aBHHHHTH: GHCITGaduid

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

o Quiflweus agnibd urdleflwmest S IOV DILLH  DLELVHABTENEL
60)GUBL_ Q60T C&THBHTH6NTHLI LILLIGOTLI(B & G185l 6dT3 60T. I(bSHHIBHTL(b:
®enehdeuliy SHHHD Frgm UTdhleflwmiseT - CrmBLmerdenuifledsulb.

119 | P a ge APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




Goug) smamiy urseflwumsst (Chemoautotrophic bacteria):

Belaemnd UTHlelumiseied @eallFCFTHmae HBLIS6T Ee0e0THHTL Heno
6l  ouBmeneLll UWSUGSHHS OCdmeiTemn  SuieoTd. DISMSGL LSHOTH
Bmeal Hain  Sevevdl Sl QuTmHL SellelhHba HoHGHSH CHemeuulme
SLBBENEVL QIS GT360T. Bemal GLogid &B1Db 6L UM
QUMSBLILI(HSHSLILIH & 13601,

sl Ceaugdgamty e L ursefwniset (Chemolithortrophic bacteria):

e Qammpled Selwll  OUTHLHET DHINCIBBL  DIDLHSH — LBBEN6V
OeueNlin®G &g emer.

IbSHHISHHTL (b:

&hSHB LTbleluimiseT - HBwmCudleveverd HOWIT &SI 6vTerd

G\IbL|  LTdlefluImIgel - .. Oui@rmBudleveverd
..OuUTGym oL HFL6bTerd

MABL JER6 LITdlerfULIBISG6N - snasl CrmadGemGLomeTerd

MBLIMMSES UTdhlewmiseT - enpl Cym@amGomenmerd, emmbL CrmumsL i

afio GaugdFamy em L urslefwmkiss (Chemoorganotrophic bacteria):

o Qelauensuled &g Sl BUOLTBLS6T  SiHenCaBph ML bHS
aBBmev OeueMlILBSHHISTB6T. TBHHISBTL (.

1. 16858mher umdbleflwmigeT - GILosHHCITHTEHBH6r

2. 9IFILI9ES Hflev uTdhlefwbiseT oifGLmumaLiT

3. UTHIgH Iev UTHleMUWIBIBT - uTdGLTGLIF 066

gmigl L (penp ursleflwmisst (Heterotrophic bacteria).

o Bmeu L (HewiewiHeMTeHad (mdHGaTuTdleflub)  FTmBIeuTen] &6mTHa|LD
(Budlebeverd  emodaMUIL6D),  @hmiGUifleenmaad (symbiotic) (Qevanid
UMD LWITap61T 60T BouT (LPIY &F & 611160 ST ILIHLD ey GFTLIWILD)
QUTLDESGBT3 60T.

ursleflwniseier @emniCL(HHB®LD:
o ursleflwmsefled uTelleor @eICLMmHEBSHID & LlemeyBiHed, CETeigUIRIS6
CxrmBmIaNSHH0. DBaHH 2 (HauThev CUTEIB (LPewBH6Ted HewL CLIBIFBSI.

CQuTgIITE SandhHd UTdleflwummsepd S Uatepised eufuiled umedeom
B ICLHBHID CFU IS 6iT60T.
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APP® LD

B deneypipev (Binary fission):

o FTHBOTO  Gbbleveouled uTdhleflul OQFed @genih Gzul OFeLH6NTSHL
NemomIdBgl. 2 La&mh @HH ummeT pHevled Llemeymml, OlFevgeuresr
@emLulled e Omésd  CaHraimeuser  cpeld @iy  OlFevHeNTHLI
LN &bl e 60T.

oIB6alsaIB6T (Endospores):

o uUTHlefWmST FTHEHOBB GOeV0 DIBaISHHSmeNd CHTBmIaT DS emeot.
Gudleveverd  GargHflwb,  Budleveverd  eOOLIMBHED,  SlemTerdl Igrfliguild
QL Lmel Gumeimp urseflwmselled SiFalshmidser CHTaRIBISEIBeT. Eevo
HYHH FUMHMLW QUIGBImeL alSHHIHMTGHLD. FTHBHLTE  GlbHleneoulsd
Bemal (IPeM6NSHGH| UTHleMmIG6NTS 2 (HeuTa6N3e6T.

LITeVleT IO SHLD:
o urdhleflwmsefled uTelell OUBEBSHer Burgkl (wewpuiner CaLbL Hei
o (HauTHev, Calil Hefler Senewiey Bl HHDOS6T HevL OLIBIeIH 606m6V.

BSmUilepid unstefluimigertle0 LOJLIGO)] LDBIGnL” 196D630T6)] (Gene
recombination) SP&EEEUIL cpeTBl (PemBH6led HevL GLBISBESI.

9)|60)61UIMTeY6IT:

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

Bmente|

e 1946 ©ob Sewih  H.  OQeoLTuiTd, eleuT® B. LALLD  oual@umiT
ursleflwmsefled BLOUDBID GSemenia] (pedmule GCFWEOLITL DL (LPSH6sT
(WFHeUlev alenddlelt. AbFH WWIUam WLIHBB (PewBUled, OBTEHHT GClFed miewT
FolbLseMer  cpeolomd  gBLl  OFeLIL 6T  EeneTdIBl.  [HIWT  FleVIDLISH6NT
B GUeTHEH Dewewiadh GHenevd CHTBBIOISHHMBSHI. (6U6NLDT6T  HTT6ewi)
2 LUl GaIEHT OFevedler LlemmerOdll G lilenLSB&EH. ST IgLILmes
enmerod.  @emipulled e&iml WL B gBll GFeveiB@ @D WIBISBE.
UetenT Bbsd Devpdg Semenwimer opOpTm F + Senwenwr gmlll GFed
2 BUSHSH OFUIFH OFBTETSHBSI.

LOJLIEIDI  LOMBMLD:

o @ urdleflwsbHedmbs wBomTHm urtdseflussdiBeg DNA - @ wrbpi
Ceuliwiu@eugdl  LOJUED  LOTHBEBLD  aelluGHBEH. b pewih  LFlfe
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AP L0
&if. .08 eaid umdhlefw  euedaIBT  QUIGTHTHEe  HIGLTENCW  6TeiB
ursleflwdbmsll  LWSTLGSSH  JUaml  TBBHNSH  alenddHerTT. &b
utdbleflwb Grewi(h JomBeHed o eTengl. eaifllbd o eTenm uTsleflul &b
QUeNT o61_HHFHe0 Oesteniowimer STevellenw! (S euems) CaHTBmIe]HSBHI.
BEBTH gab  CFTyOsFmyliuTer  STevelenw (& eaumd) CaHTBmIelsHd
afflwoBBsTe o 6engl. S- eumsd UTHleflul OFeosemen  FiewelL eVluiler
® L b@GeT OFausHHue el g Smbaell La. R — aews urdlefu
Ogevsmemen FewioLelullalr 2 L 6jled GFaushalul Curshl DiFH BBEHHaN0meV.
GaIugHHTeL GadmevevlIl L. S — euemad UTdhleflwmibenenud o ulmeten R
—  umd  UTHhleflmismenuld &b — SewiGledulest o L edenlel
CFHHWCUTH  FWIGL Y BOmbhaell Lg. o ulmeen R — eaums
IBeTaThHed  LThleflwmiser aifwipeen S —  ouedd OFeoHeNTH
Lomplueiiened. SIBTeUgk GQauliLgHermed OdTeveolil L. S — euensd UTdleflwl
CFevmeriler Ul QuTmet, afflwmdm R — suemas Gasvsemen, aifluipeien S
— oumad Ogevsents wWIBBIAILLE. GeleuTnl @heums LTslefluld e
uewtenLl GauGmprm o ulflearggdler DNA-meau Siseien OFaishs oTBp3IeUs)
LOJLIEDI LOTBMBLD 6Bl DIBIWLILIBGSIBSI.

LOJUED 261(BHL GHGH60:

o Qibpemmenul 1952 ub SewiB MWL T oB®ID GeoLTuTd @ (mHeuHLd
(PH6I (PFH6VI6D gmeoBLomOlaare06e0 emL.".LTOlwyib ursleflwmaled
STl SbGHennT. SIbpenmuied uTdledul. .umey epeootas DNA  @LomBmid
CeuiwiGHBSI.

JUgm 2IBELHH0 STeniG euendLILIBLD:

> Qurgleurer wyLem eaBaLsHHev (Generalised transduction)
> dAplyaumuihd  Sle0eVEH  eUEDTUIMIBBLILIL L LIUED  261(hEHL HFHEV
(Specialised transduction or Restricted transduction.

QuTgieuTer JUEN 26 (BHBL S5SH60:

o Aibupempuied umsleflul DNA-aler eahsd @b UGHWD . .uTel eufluimss
&L SHSILBS B

fpliyeuruihd JLUED 2B G360
o ursleflt  DNA-aler e @il ugd wlGh  urdeful .urm

aPunsed  sLSHSSUUMG FpUyeuTuibs  JUem — 2a(BHL HHeD 6160
SIMPESLILBSBSI.
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UTSlewmisefe QUTHOMTSTT (PSS WSHSIeILD:

[ APP#> L0 |

HENNA

QaweoLITB 6T

| undtefluwir

| LwiesIEaIT

1. LDEWT6UGITLD

SIDGLOTENWITeUTS LD

BGudleveverd
Budlsveverd
MLDHBTUIL_ 61D

g@omgFerd

SHTGUTLD, alleLnIE,
Gureiipeney @mHSH L6,
LLIERIE))

2 | euapeiled(h@E

&b 60ment L|J SIS 6061
SIDGLoTNWLITOITSH|LD
L6011 SIDBLomedfluL
9 L5 SH6NTHE|LD

LDTB 1185 63T 60T

GM[BLTEQGTEHEBLD

eBLGymumabLiT
e bL_JEFT@LomenTTerd

SIDBrel o _iL|dbHemen
mBLemIL, Bl CrlLns
LOM313155) 60113 60T.

6[BL_JEQ6ME0T
BlemeulILIB S SISH60

1. ojerol GLmumsLiT
2. SlenmeroL_igfliguid
3. eny@amiuib

1. aueilLDeuoTL 6V
GBL_J 26 60T &
GM[BL_J 60T SH
LOMT3 3185 6113 60T

2. eWBLIME SILmISU
Fal_(BLI QuIT(HL_SHemer
S HINCeampl  CFuig
GMBLTEGTSH
LOMT331E5] 6113 60T.

3. Goigniu
CFweLH6TI6D
umdleflumigel
FFBLIBHEUSTEL LDGBOTEUGYTLD
OVENE A XAk

2. o ullT erHmiQum(meit

oroL_OLIGL memLp S 6oT

1. 6UTSHBLTGLIS 606D
6UITESIQ 6TV

2. eursGLTBLIF 6LV
L60BsifsBerd

GLoTul
GrruiseT,

FBIBTsH

O GTLTUm6DT
6TEILDL (&) Gpmul,
IRIEERIRY LTI
(Meningitis) mGmefwim
STWIFFe0  GuTeTBeUBem®
GMILILIBGSHHI B BS).

o GwimenLodl 65t

ool Q1B memiodlerd
S GurGuiduiesterd

SHHGH6UTET  E)(HLO6V, 6T
FOUBSUILLL  CFHTBBISHE0
CrTuIsEhdHE LO(HHSHTHL
LWISTL(B SIS

&Benm@rmemiodIL 19 631

orOL_QrLIGLmemLodlerd
GleuelaiBev

LLUTUI(  STUIFFN6VSH
GeILILI(BSHSH
LWISTLI(BSIBS

Gudl_grdler

BGudleveverd
MEVBHENLIMTLOGID

G CIESE
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(APP#S L0

HENNA

(Syphilis)
LWISTL(B SIS

LO(HIHSHTEBLI

umeldsendesr

Budlsvsverd
umellderom

Flev UMD ursleflw
Grruisemern

GBS GBS

. OamPbameney

. 6UT&IgsH HO6VLD

1. 6uTSHBLTGLS 606D
6VTEBIQ 6TV

2. eumaBLTBLFe0606M
LeLBsif&Berd

LITedl60 o giten
eomHBLTe  FTdhHenTenU
60T SILO6VLDTSH
LDTB 13I8 63160l

. OeuemTGlemTUl

1. eumadhGLTBLF 60606
6UTESIQ 6TV

2. wsGsmenrTeroLméh
FII_CynGeuryid

. LIT6VTeDL_&h&bL 19

1. eumaGLTBLFe06v6eM
FGLTLIeV6V6

2. eumsGLTBLIF 6LV
6VITEIQ 6TV

4. gullr

LTS TBLIF6VEVEND
6UMSHIQ6TD

LIT6m6V OleuemTGl6uTL,
LIT6n60emL_ L 19, gullit
LOBMILD GuimsmiT s
LOMT331E5] 6313 60T.

5. GuimasmirL

eVTEBLTBGLIF sV6VETD
W EEE Y

6. alelasT (FLIYsH
SILO6VLD)

A CLmuTsHLIT
S _emL

GleueLELLILITEE(HH S
(Molasses)  GumpriiL
6153160 DLEVHABTENEV
OBTHHH60 alenera] el
allellabiT (o1F 195
SILO6VLD) SWmfles
2_FH BB

7. SLLBHAMT6V,
AL GLmeor

LUyl emL_6D
SL6VBDBIT6D

L5&6mH60

S,60BHEBITEV

&leNmeroL_1grfliguiLb
SIFI CLmiluyl 19608 &ID

SITBM3I60TT
LméblefuImIg6iT
GlaueLELLILITEE(HH S
CIBTH 5560 6ui
SIFILCLTET,  &L60HAMBTEV
sunflss o FHa|Fpg.

gilmg

8. (BITTEHENGITL
IfS561568860

&leNmeroL_1grfliguib
QL Teduid

BT SHHLD
SHTeugmigere0(HbHa!
[BTTEHENEITL

LM &05BHHSLILBLD
CFwensh@ BT  LIflgaHe0
(Retting) ettt Q.

9. emall L LO6OIEH6IT

FerolpflFFlum Bsmenev

el GHellell  GLBLGHSHuUleD
o Wit  eaumMbhad DIHD
olene  ewaul Lider K,
ol Lfadr B anl (L
OUIT(HEn6 2 BLGHI
g U185 6vTm60T.
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APP® LD

HENNA

&lenmeroL_1grfliguiLb
SIFICLTIWYL 19601 a&LD

FTbBHM[JLI
QuTHeMed(hHba!
OB 8860
emaUL_ L1065
QUEBLILGHSBS).

10. Gzulemev BLILD
Ljen B UTemnev
(BILETGLOMB 1560

mLDEHBTTEHTHSH 61D
B 600119 H60TEYD,
BLidle06V6M

QLosTH MWD

eLP6VLD
Bzxuflemnev

CIBTH SH60
L|enBUTemnev,
USLILGSHSUILL (B
[bM3ILOGUOT(LPLD geneUU LD
GuobuBHSILBSBSHI

uTsleflumisenTed HToUIRISEHHEG 2 6wILTG ChrTuise

6161 | @LbLjuifest QUi

Grmuilesr QUi

GrruisaETyemwt

OIBeL

UTéblefluwg HTeL
gmuB Geuy Grmul

gmibGHTGLomentTerd
Ll

SIdler

&0auliy GCmmul

eyt GoruLim
SlenoGeomGoumym

Gyl

OILD6IT  B|(LP&6V

eTiTe 6ot LI
Gy GLmBeurym

T FenF
(FILger0)

TV FenF
Grmul
Canker)

S0
(Citrus

gnpCamComenmerd S

Lh&H &)

Gxmemr  ©emevLIL6iTer
Grmu

gmibGHmGLomentTerd
LOT6LGUTENIIGLLITLD

® (THeM6TT&H&|LDmIG,

QUGDGITUL
Grmul

SI(LPFH6V

HemmallumebLiT

O FIBmeotettdord  FHlemeor
Fmnsleorid,
EFLICL T & & er0

® _(THeM6IThDILDMmIE,

LI6mL_LIL600T

(Scab)

Gpmul

eroL_ OLIGLmemLpdlerd
610G L1610

ursleflwmisenTsd allevmiGHEhdHE& 2 RILTGLD Grruiss

o161 | gLbLjulifest

@uiwiiT

Gpmuilesr G

Gpmuis sy et

g LoWITB a6

DIHSTEL 610
(OJ6ML_LILIT60T)

Budleveverd LHSHTTF 610

SBIT6VHENL_HGIT

e Olg60Bs0mdlerd

Lmegeveor  &IGUITTL 61D

SBITEL[HEML_ 56T

HT60HEML BH61T 60T
STQILDL|(HH& Crmul

oS CasTumSefluin
BGumremeuerd

SBIT6VHENL_HGIT

&(HHIBT6L GBmul

SlenmeroL_gMiguild  Freital

| LmbleMwimIgei

IBUGSS

LD o wifdiuLeod

LUBOFTHMS |
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APP® LD

HENNA

fpprss Gwtwis Osmbpibed (Urinary Tract Infection -
UTI) gBuLé  smyentondBgi.

‘gmerd@Lefiwn”  eteid  undlefwgHsmeo  PHB  (umed-
omaml gréen) @)  eaenid  miewiamulflgnt  OpaI
(Microbial plastic) OQupBiUGHBaE. BFH 2 ulfl  euf
FemgeuenL b (Bio degradable) seitenioCsmeni gi.

uTsleflumisenTsd MBS THEDDHE 2 emiLTGw CoTuiser:

Q
o)

Grmuiet QuwiT Gpmuic ey e

BITEUIT aluMGwm &meu@y

eoL.".Lumuib FmeoBLomlereveor emL.".L]

STEIDL|(H&& Cmmul amLDBBHTLITSHLeMUID
lQuLIT&HGemmdlerd

CaTpGBTUl am&Bamurslefluwin  GeoriBy

BIGLomenwim 191G BToH&S60  HIGLoTETGUWI

LNGerds (Gbmeitemen GBmult) arTlefwm  GLerdigerd

oTH =i [V} (OzTewienL | sriTeluTsefuib 19ligTGu
S|GML_LILITE0T)

O L_6vT61D (@8N 1eueVlliL] | Slemerdl lgfliguid GILL" L meo
Grmul)

O X N QI =D

o amie  BehaTHe0  (Food | Slenmerdiligliguid Gum (Bedlevrd
poisioning)

—_
e

Gws Gwmui (Syphilis) fliBumeliom GuedLLb

ii. fpiy eumiibg WL 2amBSL S5H60:

o urdlew @G -alar @m GBUILL ugdh LG urdeflwr T
aufunsd  sLHSUILUGS  FABLyeunuibs  JUan  2aBHLGHHEO 6160
SIMPSBLILIBGB B

ursleflwmiseie QUTHETTSTY (WéHSWSHSIeILD:

® LTSHlefWmIS6T Belend, SHemD 6lFwevsH6T Lflsleimer. Semeuseiler HeienLo
LWsbGLD 0FuIe0H6T OBTHSHBLILIL (HeiTeren.

yfid@unsleflumiser (Archaebacteria):

e Bemou UwpemowTel  OFHTeOI &M o ulflesem@d. e  SHenLowmest
GHlemevEeNTaIL  Qeulill eaBpIseT, SiFHs 2 LSseaemw, Gompbhs pH
Gumaiis G loBlemeudailed  eumpuemet.  GuUEHLUTID  Geugwl  HBEFTTLY
ol L (lpemmenulF  FhiTbHemel. @H0HTE@LY o ulflamseier OFeogeialsd
SHlefggmeo, 2Gam. .LGCrmenLed FHTH6T STewILILBHoaE SHOIFFBLUUTGL. b
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APP® LD

Fpiyss Gzl oemwln), 6Fed o mpuiled sTalLGaSTeL  6GlFed
FOUM]TSH HTHGLD o uliterHmIGLIT(HeIT. BN HDF
Qe bEUTHL HeMed(Hhal CFOHEHHEG THTILSHDHEMIOMUIS SH(HBBSH.

dBHBIHHT_(H: CdheGamurdlefluwid, anT@sorumdlefluwib, O&TETLemTeroLo.

GOLTGomermmerd LlgL M elemitd  ogLiwied  oTBBHHMBES o L Buyui
(superbug)  aml GrraiugiEmen  HAmpaypsF  QFuId  Hme
GUTUIH HEMEY.

Upligest  eteiugl  GngaHGeur.  Llebsverd, QLo BevmigyTLIed 616
urslefNwsgedmbal GUBLLGD @ GF60 UFHLomGLb.

SHTaUTEIG6T60 Hiolspeney GhTul oECrmurseflud HLOIGUSueTerd eT6m
ursleflwmamed  gBUBGHBH.  BHOM6VHM6NT  HIWILFOFUIUID  DGH6
o 6iTenmihd  Hetewld  JLfwed  GHTHeOmHI LGHHD  al(HUSHHHD
JUgDIne BHHIF 6Fe060 2 FHa|FHMG.

OHTDED  OIHGHTL 19610  61IB  CEUlILBTL L (IPeDL_UI, &HITD  6IHT  6UemS
ursleflun o BugHd Geuup Lrés uredGwGred (Taq Polymerase)
oI (pHAW  OpreH  veoLwrss  QerLfelmenuis  (PCR -
Polymerase Chain Reaction) uwetL@s s LGS Basl.
OQwssCamurseflun o ulfleuedl  (biogas) e pussHsF  CQsuiwl
LWSTUGSSUILGSBH.  anTGeomurdefluid Wssd  SHOOWITET  Glpedl6v,
oHs 2 Lssermwoulsd eurwpd  utsefwn, @& P sCrTlie
® BuHFH QFuIwl LWSTLGSSILIBGSBSI.

FwGemursLefumigeT 6l6leueey 6UULISTaTEN6U?
oo Gyl GLremevl_seit o amienioenl Oleueflss 6\ euriTas a6

o FwBamumdleflwmEeT Slevevdl HeolLGbUTH S6T STeodlwid SmTUGHIL (HL 65T
Newewihdl Camaimid gnl Lenwliyseier igalB@ el Cymol GLmenevl seit
ot Guuwit. yelulwied &Hmev Slemedeuulevl(hhd eneudber 2.7 Lle0edluled
SLEWIHSB6T  LipenlowiTerenel 66l  SPWILBSeiper. COFHTeoUNT 61FF&HH 60
FWIGeTTUT Sl ULIBISH6IT OeHHUITS o eiten Lglallel(mbg Beneu
alefioewieuHFHed  Hell  SFMT  Sleewed 2 UITHFHT  6IILIMS
SIBUIPYESBS.

gwBamunsleflumissit (Cyanobacteria):

o FwWBemmumdlewhigeT LIFUeIDTS  HeOLILSGDUTS  DleLevd  FulBe. .enLid
gl  oPwiupSaper.  alFCasTdmaules FHUBL  GOFHTELIL &H(H
o ulflsenmenr @eweuser uflewmoll  LSHCauBHerleiig OB LILDEDLOUITET
o ulfledeT ee@ImID, LD 6UeDEd  UTPAIL MIH6ITIED  AUTIDAIGDEVET 616016 LD
OxfaBa.  GuU(HDLTeTEIMa  [HETIT  Hleneudelled  euUTDFH6IMmer. &6V
&L_60l6D QUL &S BT 3 60T (1960 HBHTGIL_eroLdLILD, QLiTomaprmiTiaLm).
emJHGHTOLerolwd  emflidGrud  etaiemid  FwGemundleflwd &L ed6r
Faiyppssng  (OFmsLed)  STTUIOTHMBEH.  [BTEOLTH,  Djeorienm
FBs eoThISH 61T MG BH610l6o1 LieuenGaurfleuib, BITUTLD @iy moflumeot
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APPES LD
9|BFmeuTaileuIlD, @(HHIGHUI QUTDSHem U 60 FHUL B, @;g)l'_uget'ﬂ
BeeolIBSHHISlement. SHefGUTSTISFT, HTewLTH, emagl GLmeior Gumeaimenel
meLB0BIHBNET 2 LevdHed uTd o mpiileisenns (el o ulflsems)

QUTLDE5| G313 60T.

am&Brmdlevigery  g(HdGaurmam, Sieiem lemmerd - 9i1H5GHCa CuTEIBM6
BoeuTF Slullenent (Water bloom) JBLIBHSHIISIL 6T, bFGHL
QurmLsemenuyd  GeuefGwBpsl  BiTeump o ulflemisments  UTH Sl eT360T.
QuU(BLDLITELTEIENa 66T  LDEWIL 60GHH60 2 616l eHL JERemen  HleneOLILBSHHID
Hmert  QuBmleTeNnHTed o ullT o JhIGeMTHl  UWETLUHSHSLILIBHS SImenT.
(QICEENEL:MCE [BITEIVL_TE, S)|6o1LT601T) GrOEMLI(HeVl6uTa 60 I SLD
SIFBOBLLSTD Diewal @BenBF OFed UIHTsl LWaTLBGSHSLILBSBSI.

FprilweOLseir:

Obhss OHT@LmUEF F1ihs o piilamser CgTeoel &m o ulflenraad,
BBHD D ICLHGHS DIEDIDLILHET BMID  SHTewT LB dT360T.

GHGHBTHHND QFH 0Fe0 2 I evemoliievid, HefGUITSTIFT gnl L enolITeID,
BTEOLTH EenD aUQaIeID ST ILIBB MBS,

dov  dApPlemmiseied euwde BbaTey GAussd (Gliding movement)
ST ILBBBSI.  (DLenle060GL miflwim)

LGym GLmienmmasH &6 emowill LGS OCFai Gymientsid eeviad, eleflbyL
LGF euamremssTRE ST (Chromatophore) Garemi &CymGomienTaid
eTeotalD GeumILiL (HelTengl.

@efiTGsidema Bpisemmar C — eousCsrgweie, C — eudCasmertgter
Gureirpeney L &Cameronph e, L& Cameromh s TLIeLEIL 63T B em6enTHSI
STEOTLILI(H ) G5TN360T.

Cxilly o eweutadF FwiBet. .enuflul HIFD STl ILIGSBSI.

fov Fppflemiseaied Slenaled GuUiw HBLBB CFe0H6T 2 L euHaen [Hieol
VLG AL LGS HuUled  sTewiliLpBeiper.Qeer  OamL 1pByrdlerdBaein
(Heterocysts) <ou@b. SeleuemoliEeT  BLIMT  BleeolLLIBSS
2 56 & GIB6M.

Bemey S 2 Lew Qelloumessd el GO  erlioLmESD
Qruidaiper. o pés bayTalssiser (Akinetes) (sigHd Ged SeurmenL W
HEMLD 9 |6V g e0s61T(HHS Gxpmeirmid QUIR|HlIeN6V OF6v)
amTTCLTCHTeaIEeT (B 2o LevddHear @ UG UNbsosam 6ge0
LG &ImaI), LemamIgHev, 15611 5HSIH6IT, GuITaiTaUBENBE
CxmmmIes & ament.
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APP® LD

HENNA

@@ Ozmeossm  (Prokaryote) o uif
SlHeudbsyly  Ged 2 _eLeLTFLI  LILIGNILD
GoBOsTeTdBE, (SIGCETGHLIFT  LDTEOTL T6oIT
eTEDILD bl ILGLDUTE) SHI(HEUSBBITIQU T 60T
o Ggmomiseilenr Goed euenTHBSHI)

o Ailfley o ulfleamselleae _LesHmadsd  GHLbHIA O FGe0ey UL 6VID
STl ILI[BHEUSD) Sl ILesTUTGLD. B b BT 6301 53 01T 6V BemeUH6iT
W&Gerom.".emud) eTeniayd IIWIILI(B &S eT3e0T.

uTederl GL(HGBSID STEILILIH6SH606M6V.

mw&Cyrdlevigery  gHICearmam, e lenmmerd- oIHGHCu  CuTaBM6
pireoTFfulener (Water bloom) gBLBSSIUBIL 66T, BEFSIGUTHL SHEMENULILD
CeuefGwmpl  mireumd o ulflemisemenl UTHSHDHTB6T.  GLIHLDLITELTETEN6
QUGITILDENIL_ 608860 o g6 EMBL_T 260601 BlemeulILI(hSHHID SHImeir
QUBEIETETSHTEL ® ufir ® [JRIGeNTHLI LIWIETL®B &S UILIH B 65T360T.
(1(hSHHHHTL_(B: [BITEYOL_Méb, S)160TLT60TT) GIOEMLI(HEVIGITT 6160 YLD
DIFHBLOBLUUSTED Dienel PMBOBEF OFeL LISHLOTHL LWLTLGSSLILGHBSI.

FWGerumslefl bl el 6t ® 6V SIMLOLILY, Bt ICLIHDHS (LPEDBSHEIT
OQ&THSHSIILIL (HeiTerS.

emw&Csmienmeroon (Mycoplasma):

o awdBamiemmerdor  Sieevg  Gomevel sl seim  WaFABw (0.1 - 0.5pm)
LIGOGIeNS 2 (HaU(lpewl Ul  &ITb  6I1&HT  Hlewramulfleenm@d.  &eneudbemern
(WS (PHeVIeL BHBHTTGD, Fo SpUleuTenTaend 1898-oib emi® Gumealer
LGy BCwrelwmeumed  UTHSSIULL STELHML ST  HIenFuiyed
SIesHelphbsl SHallaioliLGsgle.

o Omaudelled GFevgaUT STEILILIGHAIH VM. 6leT o611 HHHev OuTlHS
(L emL” Guirest ) &ML Flule s asTsent. Guogild ©  GUTEMLOWITEIT
ursblefwmsefleadr  DNA-emeu  @uuiBd  Gurgl, GHoBbhS  (&H6UN6IT6T,
oI CLmenFall  GuBmleTener. Semeu  allevmid, STougmibefled  GpTenwl
IBLUBSSHIBmer.  sHHMssTarsHHe0 GCamepid “Fflw  @ewev”  (Little
Leaf), Qeoamid euews sreugmiseied sSTewIu@GLd “giewLlud  Gprul”
(Witches Broom), Gevamssdsd “Gemevsbarss Gprui” (Phyllody),
ghpeanbdHled “anpiel  Gpmut”  (Spike) Gumeiis  GEpmuisenent  LOGsM
SHTAUJHIH6NT 60 © 6T &G G3TMB6MT. e Gy GLomesiuim Gpmuleneot
m&HCHTLIemmerOoT  emWSSTUIL 0 6elediB  Hlewiamiulfl  gBUBSHHFBSI.
amp&BsmLllenmmerolomallen Sieniolil] OBTHHBLILL (HeiTeNl.
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APP® LD

HENNA

Si51Camendad (Actinomycetes):

A HYCHMTEOIDFL FH6IT HlLeVSHI N SHIYBarmuTshleflwmiser, enwdedwid Gumems
auenfiFflenwill QUBEIETeNHTEL Aeweusmel “sHT Lehamsser (Ray sy6ue)
oI SIMPSHLILBHAIBeT.  Dewed  HTHMBINIT  HI6VEVSHI  [HlEMEVLDTMILD
sTppleorT  seurg  SImbChHT  HiewiamuifleenT@d.  QeweuseT  BIOTHS
amwFlwsdmas Cammpeiliugeosmsv. @eamppler DNA  alsd ambsHeonsd
GRIENEIIE mFL_CLTenF6ir LB ULIH6)DH 6T OITeuT(H6ITer 60T,
dBHBIHHT_(H: 6oL GIFLIGL Teniodlerd

JUgnerdlwm - etemib  epmiGUIfl  eisbpGatmundeflun  Geut (1P FaHsemnen
® (HOUTSHSD!, Glevdnld SIGLVEITH HTEUIHIGETE  DIGVETEN LOBEMID CHsHemeoT
SHTAUTBIGHT60  MBL TR  HleWeOLILBGHHIHBH. BDenal L0 OlFe0SHEHeML U
a5 SHBMHISHM6N © _(hHEUTE G G5T360T. O1H19BaTTenLpFL 610 Gurailerd
STeubemL&ellelr  eumuwl  UGSHUTed eueniibd  Hpemevd STl  Gphmenul

(Lumpy Jaw) gBUBSSISEBSI.

oL OB Temodlerd  ewTemiled  eUTIPLD  eMFIWIGHMS . (HaUTHGWD  6(h
aHYCamuTHSleflubd  SUGWD. @enel MGG  LDERIUTFMET  JMiLIL
SMITEBH. BHBE&@ Cwmeddea” eaid e6flgled SaluwiTdhamigul
FL_BLOUTHET  SMTIOT@GD. oo  @wpdhdlw o ulliT  aHTIGLIT(HLSHerTent
oL QG meniodlesr,  GGenmyid.".Cueemed, G gTengdeier  CuTaBem6
AUBuMeshalelhbha CLBLILGHBSI.

L}, 6henF H6IT:

ByewiLmbd 2 euall Gummd Gueidelgnib

1928 sub syewip Cuedledlenr HewtBLIQSHBUILIL L HI ID(HHHIA 2 _60H60 G(h
SBOFWEL HEpeuT@D. @gewiLmbd o eusll GumT  euFeoTBml  Hispales
Gurgr Gunt  eigisefer o ulewgd STUUTBBIUISBSTHL Gl enent
EhFelT  HIBLIGUTQWITSL  LWSTUGSSUIUL L HTE  aufeoTBml  GBILILeTenS).
Obs alwiyddss o ullT aHTieurmenet HIBGLIYSHHSBETE B6U[HHEG
1945-9pb  opewi®  erTeterol.  Gumflerd o@mIdD  FT  CammeomT  euTeLL LT
SBenmBy  euaGuimmpLent CrTEILISL Lfla upmISLILL L F).

yehemsulwel&ir enL60SHMBES6IT:

1729 P.A. eowo&ded aldhg euenimiiy Camgpenen GFuIgm.

1767 umewiLmemm  UehenFHell  FHTeugmiseieo CHTUI  gBUBSHHID  6TTLIMNS
BebLISHSHTIT.

1873 C.H. ulenméded welsiTsefllsd Lehengsell g@eleumenoenl gBLIBSHSID
oINS  HleHLISH ST
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APP® LD

HENNA

1904 A.F. L16MT 6106 L} (6h 6N F BH61Tl 60T Lo © | 6VHSHETNLOGMUL
(Heterothallism) sewrgSibai.

1952  urengBsniBaureytd  GrmiLpd  Benewib Hl LTSN  6dHHHHAIeNLOMIL
(Parasexuality) sewrLpibger.

o "yehems” (Fungus) e OFmed eudgHen Qomfl eufleubd OCFTed6TGLD.
BaBE@  “sremmal 6@  GQUI(mHET.  ehwFHeT  emGL  uFeld
sTewiluBSemer, QU & — OsmewiL. uFmFwiomm,  LUpaTigl L
o uiflsemm@. Bemeu @ OFeL DILEVH LD OCFLFHEMTED  HLEITENE.
wehewgse  ubpslw  uglurerdl  “‘Yebensulwed”  (Mycology) - eten
SPWILGSBE. (HCFHHID - MdbHe0 = SHmenmer, Geom@asmerd = LigLiL))
P.A. mLDF 6V 6T6ITLIGUIT LLEhemFULIWLImevd CxrmBpIelsHHeuTTH
sHSLILGHBTT.  ouTHT H.R. yedeoT, mest  GeullerOLT, amméherdCeauTd,
alister0Geuniis, B.B. wewii@t, K.C. Guwgsr, C.V. a&gwemiuwe, T.S.
FHTleuet LBHCWIMT Fov LBDOLBB LL6ehmFUIUIEDL AIELEVIBTHET HLEUTTSHENT.

OuUITSHICILIGHTLS6IT:

e (Qu(pbUTeLTET  LLehemgHellledl o Leold  FHlewendhsd  Qewp  Gumes
6. ..LIT&H&6ITTED LG 616001 6O0T(BM 6MOVD. .LITE&H61T BenemIhHg
MDFWISHMSH 2 (HUTHGDHIBeT. L ehenFHerller GFsvgioulled  enaL 1960
aId LTedlgndaemyl senTeud (N-oifl L0 & endGameruenioeaien LIGOLILY)
B@ID  UehewdF  OFevenBeumeromed  &iedl). SHBHLLFSFUT STl ILIHeUSH60T
SlglienL_uled  ewpFellmiseT  @gewi®  euenswTsll  LIfldsliiul Heitereor.
SHemev  LehendFHelled  evam. .UTdHdHel  HOUUFHEUIBMBID,  6TeuTeniim
9 I H(HHHm6eNH OlHTenI(HLD

E.J. uCevr (1874 — 1943)

@bhHul  yehmguwlwedlear Hhwsd opeurt.  Lismfled
® eilenm UFT o G SHaHe0 @liifluied Geuenmestenio
SPTIFs  pipeuardms  HigielemnT. @56  LIBg
LaIFHevelsg — omBplul G @bHw  Ceuenmewiento
STUIFS) GMLOWLILD (IARI)  ereiim QuwIfed
SPWILGHBEH. BeuT 1918 b Wi BHSHlu
grauy  Crmuisemensd OCFHTGHHII “Uehend  LOBHID
ey  Gpmuiser” e Quwfed  UHHBHmBD
Geuerflul L.

o smewilLBGeug Ueve L am emwdelwid (Coeocytic) ereim  onfutiLGaBS.
dBSHBISHTL_(b: leoL|Bar, GobuTL L bhS QUG L, (6h6n & BH61T60
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APP' Ll]

MENB.".LITE 61T 60T OFevas EHHSHemL Gl SBLILF 6T asrrmuu@&ﬂg;@.
dBHBIGHT_(H: . LIwGamuid.

MFILISHHD  HTEmIHInIgU OB, LITE & 6iT OBHBHOGCWT IV
OBmEHHLOTHGeUT d@mg_r,@] LehonF FHFSBMeN o (HauTHGHIBH. Bl
LNeMTSLBInSIOT 6@l  SDIMWSHSILGHBEH.  LensbLmension @gewni(h
AmBLILBD.  Seuem  LGymamiension,  GUTellWTeT  LITIHINSIOT G LD.
LGrrememaomaled  emam. .LUTHHeT  OhmeEsOasun,  @aCnreLmermy
Benentl IBLITH BTN DIGMIOLILTIGVID 2 _6iT6T60T.

Gumellwmenr  UTTRIMBIOTOND — MOB. .UTHH6T  CHHIHITS  DINAICHTH
oL GLe SHelHHeenioenul SIphHHID SHTer LB eTm3e6r.

sl 2 piiyemrw  (Holocarpic) uyehewsuled  (prp 2 Leopbd
BeIOUmHBS  DEOLUTS  LOTBISBH.  LOITEL 2 _6WuIenIDSHMI 2 ML
(Eucarpic) cuenU 6ot 2 | 0560 Flev NGELED) 1oL (BLD
B I0LHBHHHL FHULB BB UGHHH6T Hmp 2 L60 HeneoulGeBu
©_GIT6I6IT. LL,(6homI BH6iT LImeVleIT, LITeVleIGILI(H & H (LPEDBH6TT 60
AeIOLmSHD CFUISlemer. Lehenguler UTede0T  Hlewey  LITeVleVHIen6L
(Anamorph) ereipid, umelemmleney LmeBlewev  (Teleomorph) eresimibd
SIMPSBLILIGSTB6r.  EHHN6VH6T STWILLIGLD LLEhenFHeT (IpLY 2 L6
(Holomorph) siefigitd - gnpevrib.

QuTgleuTsll  Ljehengdelet  UTelel OUBHBHHHH60  clpeTml  LIQHIEN6VH6T
LI (0] (20 8

1. @yewih Osvseienr enal CLmienms Gemeniey (Plasmogamy)

2. 2 Lam Bmeaney (Karyogamy)

3. @emed UL (Mciosis) aulfl eetenBLoRUIaTISHSHIH6T 2 6WIL TH60
LehewFulled HeL OUBID S&IOUHSS (LPDBHEHHIT CBTHHBLILIL (BH6THI.

JehenFHere0 HenL GUBID BIOLHESS (LPenBE6IT:

umedleor SeMIGILIHEHLD:

BWIBIG 6 &SIHe6T (Zoospores): Beme BuImiE 15 HBMmIH6NM60
(Zoosporangia) GCamBpielsslLGL — SmFUTMPPUIDL  SHIEDLOLILSETEGLD.
(1hSHHIHHTL_(BH: »HL fHBH6T)

Gareligpwmser (Conisia): Gasmefigpus FHmmidseiea 165 2 (BTG
alSHHF6IT, (IBSHHISBT(H: LEVELITRIIE06V61D)

aunguwr  elggwer  (Oidia) / e Leveldzmiser  (Thallsoporew) /
samieldbgiser  (Arthrospores): am. .utéser — Lemeybmis — CaHmepid
alHHB6T  QUIQUl  ASHBHIFHET 6l  DIEMPSBLILBSIIBeT.  (TBSHHIHSBTL (B:
erflema.”.L)
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APP® LD

Nemaypisev (Fission): 2 L& Gged Wenaybm Brewi CFulGFeosmend
HHBBE. (61GSHHIHHT_(H: mFCFTEFTHHETTemIOSlerd - FordL )

O Bel@zed (Budding): GuBGwpmT Gaevelmbal Ffw Gom G  GCumes
aenFd Cameindl oieweu LIMHHIFOFHBI Heldha euTpsleimer. (TBHHHHTL B
. gnHBCITenDdlerd - FeroL)

dembiLelsgiser  (chlamydospores): swHs  soumerLw  @uiableney
alHHBNMMGD. (IBSHHSHST.G : . LNuyCGaMuib)

LT MIOILI(HEHSLD:

o Qubad Caflsalar @emewe): (Planogametic copulation) mabid
SaiienowjenL W Calfl Hefllett DemewialBEg Buids Calbl sefler Eenemniay
ol QuUWIT. &I syl eUeNSLILIBLD.

@55Ca15. Qmewie] (Isogamy) — uyp Siewliy, QFweiwelsd @55
CaLi oMt Benemwtoun@GL. (61hSHHISHT(H: Fettenasl fuiLd)

gowpp  Cxfl mewey (Aanisogamy) - UB SN SI6060F
Gewedwelled Goup'L.  Caibl seafleal  SevemieuT@D.  (IBHHHHTL(b:
NV oI 1)

Lol smapiseo (Oogamy) — UB Sewliigid, Osuwedweleid
Goumiun’ L &m Cabl el  EememialTGLD. d(hHBHIHSTL_(h
GuomGevrmilenmmumlerd.

oSl LasH0smLmy (Gametangial contact): vumedenOLmESSHIS 60
Gurgl  obsiiguid, oa@smenfilwn e Cuw  OFHTLTY  gBUBH60.
(1BHIHIHHTB : 6oL Ca)

CaufLme @eewe (Gametangial copulation): GafiLsmiser
B enenibF ® BHDHDH SB(H(LPL_ ML (Zygospore) ® (HAUTH6.
(1hSHHBHT_(B: HHT, mFCamuerd)

eOLTCadu Bememre) (Spermatisation): Swenpuied @®m 2 L&
Oarewi  dbalwelshs [/ HewOsTaliQuIdD Bl e, .LITHdEThdEH
SLSHSILGSHBHI (1BSHHIHST_(H: LsFenwm, BuGrmerdGumym)

© | 00Fsd BHemewrey  (Somatogamy): @uewis  ewaus..LUTdSeew
o | evOFeumalal Benenie] (IBHHHHTL(H : DIHMHHer0)
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APR® L0

CHENNA

ehenFHelal auenBLILITH:

* AUMB 2a1 L (lpedB, LI &(h OsTewiL. ewdeduwild Gureipenel @eumnsles
LIGRILBEMTGLD. 6I(hHBHISSHTL(B: DjeoL|GHT

o LeGaum  (WwBHaemen  CoBOsTEWILeIT.  OJUSTT  eUenSLILITHS6N60
LehomFHeT . .ewUSCHTemndl 610,  Se0BaTemindl ov0,  LFigBuiTenIddL 61D,
SLrOECHTMLDFL 610, ugigBuimenLpd1L e, SLENGHTEMLDFL 61D,
uFBuimeniodl o0, WL GITEmFL o0 6T BTG  eUGLILSHETTHL
Lfésiul Betener. euBmieT . .enubCaTamFerd a@GLILIed 2aendL 61D,
sl MigBuimeniodl o0, mFCHTEMIDFL 610  LEhewFHelT  SILMIGD  Goeid
BsauGLIL| L, (6h6m & H6melT LN HRISLISTHALD, LT &6 e0(HbS
CaxrTIMBLSTEHAD SHHSLILGHBSI.

HremeroLmeingest  J.  ©9I00EBFTGUTeVerd  oBmId  Fmieverd  W.  1fliberd
PGt 1979 oub syewingsd "Introductory Mycology" eieiB  miredlsd
UehengFseler eauemsluml enl  Geuefull LerT. @FHe0 LLEhewFH6T  (LHSIIHI
L6y el LfébsluL HeiTermet. SIM6) a91DBeurTemDHBHITL_ LT,
rervBarenodGamLr,  gmeCaTenosCasT LT i@b. SeuBmier 8
glemewtlifleysdelt, 11 au@GUUS6T, 1 6ugel U@L LOBBID 3 aUgeld FHienewt
UGLILISBET 2 _GITEITEI.

( Guibifio - con s G )

|
e N [
il -

b e

i 1, G e o s G
ﬂu-l:ﬁihq 1

s i Bl S oo iq.ae
i - e thiy B maend i 6
ey -

sty B s i P B i vl i

s

el B B siBiprsasc® s
i o i ey - 2

il i pnsitig EaremoodiBen wsorn

mayiL ) - emoeanfshe

e e, e o s e
y“iﬂh 1

o i H i atand B e ig an
o — e (lauiooan By ain
i g tegpbiBan snerd’ slu

gty 2

o, i s prerarediEnen imnmn
et i — sl nem el s

g omon Gl 3

uilin B imnmio dillan e o
oo vy — Ll B emand®y” sl

pomons Gl 4

PETEATL L Bt - LA
ai gy - s Byl o

L N

Gupifley : e BCL (Y 6hmaaein)

o Amal @FH 6F0 Oed UL  0F0 Sl Wl (ewpdFeUlulLD),
ML Y&ITeLTaN OF60 FeuenTd BTN LIFmFUILOMB, FTHBNBICHI6NT S0V
QL (HewTenlHenm@LD. ervemevld Bomeo(BhEamensd HalJ LBBmened 2 1lehdigHe0
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APP® LD

oal’ L (lpewmenuld  Opmemi(Beitenedr.  LMeVleLT  OoBMID UMVl IOLI(HEHS
(LPeOBH6T60 BIOLIHESLD HemL GILINIE 6360

Wfey — I gbBevrmeniodBamiLi:

*  ANl(DMIGHSH60 oarL” L (Lpewm ST ILBHS BS). 85 G (LpemeUF b
L},(6hemF BH61T160 CFeL&GIT SHTETLILI[H6U S 606M60. B SHHIHHTL(B:
19519 BuimerdleedluiLd

Wifley — II omerdigBsmeniosGammL:

* SMFWIMIPBHMENTDS  OBTemTL Qgevmeir  (BaLOL / BuwisbGHalH3I)
ST LGS aIBar. 2 NNlehdiHed eUend a1’ L (IpeHB, LGOI &  ©lsmeur
emwFellwid CuTaIBener BeuBNleN LIGHILSBMTGWD. IBHBHIHHTLBH: DIeOLEHT

Wifley III euomerdly GameniodBHmLLT:

® @ 0OF60 LOBMID L6V 6FeL DIMOLILHL U LLEHheNFHM6Nd 6lBT6ul(HeiTer 6.
SOULFFHUT  OBTenIL mFellwid  STenIlLBS B Qom(Hal(BHev,
HIWILTHe0.  alHpsaldhdisst (Sporangiospores) GareflipuintissT —cLpeold
uredeon  @elIOL(HGBSD  HOLOUBIBBSEH. SHIPLMOLUTD  GH6TBed  LIGLIL
HOL OLBISBHI. THSHHISHT_H: CUmFFT

SIWIMIDSHBTELHHG0 (LPeVHEMI BHILLUSHHST Digliienl_uiled 10&ECFTeniod1L 61D,
parempdL o0 Gumeiimenal @IS LILTG  CFwiwiiu’ G,  &CymderoLTallesr
&1F CairdbaLILL (HeiTere.

oaenndl 610,  mFCHTMFL 610,  Le0BHTenDFL 60  CuFIPBUITENLDSL 610
LBBID  auger UGl 1wl Crmenodled  gudlweumnslent  FmLyCILIeuTL| S eI
&HCp OBTHSHBLILIL (H6TT6r6T.

o eNLDFL_610:

LIs02_L" &(IF mLDFeIUILD ST LGS MBS GFs0a6TI60 & 6THbHT6,
CFevaGeuerd 2 elTeiadl. BUIRIGalHdH aPwmsll uTedeom  @eTICLH&HSLD
BOLOUBISBH. BUnGalsHSIHeT FTLML @55 @ SmFulenpemuiuib
(Whiplash), opmpr ss60L155 @k  sosulomwpeswuyd  (tinsel)
QummBIeiTET6MT. (LPL_6ML_&B(TH6Y MIFH60 (LPEMBUTED LImeVleoTLl QL& &LD
BOL OLBISBEHI. (IBSHHHHT.H : DlevL|CaHT)

MFEBTemLOFL_610:

e OupbuTeTeT  FMBPIIMIGS6T 1oL (G 6mTenllH6NTd  LOGHTeniled . _6Tem S|l
FHTauy, elevmisler 2 | 60F6ile S euTDHeimet. oo el (Hewremnil 6UMBMUIF
gniibHenel. (Al (h FeHH6rTled euTIPD 6TemrL Lo, .LIGHTT).
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APPE 10|
Qumliy 16g euenIsHamigwenal (LBUWHHT, wFBFTLOD), FTIHSH6E0 aUTPLIHE
(Coprophilous  fungi) T(hHBIHHTL(b: LIGTBUTeED b
OFHTGUHLF  FTTHSHENEUBENTGLD.

mFIWID Hlemerhd Liev2 L & Hlenevenuwlll GQUBBIeTeTSI.

utedleomr  @eiCumEsD  eldHFemseflsy  (Sporangia)  elsgiseners
CxrmBmIaliiuge cpeold HenL CUBISBSI.

urTederIOUmbHSHHer Burgl CHOL L HRIH6T EmeihEH HloHdH Fieu(HenL U
o BEHEsHHIPLmL  (Zygospore) Carpmielsdlaier. Gemel [HwL  ST6VD

QUuIe| Beeouled BEpba  Gamed  UGUIUIBGL  UBg  eldHsismend
GxTBmIe s & 6sTment.

VBB TMLOFL610:

Ue108ETEMFL 610 FerOLB6lT, LTEuTSHFLI I Femmiser (Powdery mildew),
Fewreniligehengase (Cup fungi), Gomyedset GUITEIBMeUBM6TS OHTEmMIL
OHTGULITGLD.

QuplbumevTest  FMMlemIBeT  HlevHdHed aumpLeUWITS  SHUdenid  Flov
[HEUTGIT LOMBMILD SHL VBMNGVID  UTLDI|GHTB6UT.

mFIWLID  BHlewedHHl, BTG eUeMTFFWenLbFH eleflwl  HBULFFeUenTLI
QumBmBIeTENG).

OLIHLDLIT6VTEITEN 6 B M3I605T6001 BT LD &l6v oL (6031 6001 BT B LD
SPWILGPHaiBear (IhHBHISST.(H : WTOUTHS LLFMImIS6T - 6lfleng. .L1)

uredeomn  @erlIOUmHGBSD  Lleneymiseo, oM (HalBHe0, DUIQUISTSHHIH6N
(Oidia), OQamefigwmset, demiLalsgiset (Chlamy dospores) euifl
BOL GUBISBS.

Brenih 95D o LEHHIPH6T  GBemevieuHet  eulfl LTl IGLI(H&HSLD
BOL GUBISBS.

g CLmienmg Bevevieneld OHTLAHH o Lam Semewiey o L Ger
BOL QUBIeuSs0mev. LiFeonas @l en o L amBlensoulGuBu (Dikaryotic)
HEWTIL. HT6VLD M. .LITSHH6NT SHTeuurLILI(Ha5) 6dTmeoT.

DUEVBEO 2 (HhauTdEsF  Fply  as. .uTdseT  (Ascogenous hyphae)
G Teit Il eiT360T.
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|APPE> LD |
SLEVHEND 2 _(HoUTdhS mam. .LTHHerlen Hiel L1eBIoTs auenebhdl BT
Cumais  oemwlilemnL ! GFsvedemeats CaHTBBIalSSBH. BFBEHS OCHTHS
Qzev (Crozier cell) etetip QuwiT. mIET SigsEOLOFeTsd (Penultimate
cell) o qiten @yewih 2 L H(HHH6T QHBTSH DenenibH G 6L LDIQUIL &
(Diploid nucleus) 2 anmdBgH. BbHF GCoed @D  HEVEHEVTSH
® (HUTH M)

SrlemLigul o L&MH  GHOIBed  UGLUMLSHVISSGL  LUIBEG BTG
QBMDBLRU o I &H(HHHmeNdh SHHABBH. el Gguld  G6IBevleL6VT
(Mitosis) ueiliBel Ve al® o L amssmend ShABSH. Sme
RUHRIBMIHSHI 616 De0BET alHHIBM6NSH  H(HEH GTN360T.

eVBHTAHSHIFHET — SLerdderd el vl CuTeiB olemLolILgnlei
sTeILIGeuSTL BbSHd G Lehanass ‘el Iehengser  (Sac fungi)
ol QUTHIITS DIENLPSHBLILIBHE6ITM60T.

SLEVHEVHEMET VL (H  WaB. .LTHH6T  GbhH  Ser0CHTEH6NU(HLIL
(Ascocarp) _(heutdBg.

G 6)6M&UITEOT 1610 EHTH0MNU|(HLIL|SH6IT 9 611611601 DIen6
SleoflerdBLrgdwbd  (pupedwTsd  (pgpuldl), GufHHAwD (GhHewer 6ugeulDd
SLe0GWITed 6IemIld  FHlewenu L er), SICUTHFWID (CaTlienU augaud HBHSH
alend), GHOLmSFAWID (QuUTU1 Hefl 2 L 60ID) LGLD.

LdCuirenLodL_6rd:

o AFev eamed amenmenr (Puff ball), seuemer Sméms uyehews (Toad
stool), upeweusn® Uehews (Bird's nest fungus), sLlILEGH e
(Bracket fungus), simpmBme Gambyll yehenase (Stink horns). gim
BEId &®HUYLmL  (Smut) Yehenaser SUlfleneus amibsHeme.

o QeI ehengdmeT  FrBmienienlldenTaGeur, el (HewiemnidenTaGour,
HeVSHH60 GUTLDEGIIB6IT.

BIG euenTEFFemL D, WHBHMH sHlmenssblL (Dolipore septum)
FOUMHEDL W IFIUID ST ILIBSBSI. CLPITH  GUDBUITET  eDLOFVIUIBIGHEIT
© 6iTeNiedll  SIe6N  (PHeVHIMY ((H 2 L &H(H [Hlewev), GJewiLmD [Hlenev
(@il 2 L& Hlenev), PSIBTD Hlewev 6Iaiml SISWILILIGS MBS

Al o2 I'sm bHemeudwldh HheEmaHHs CaTeTausB@l gl
Bementiy (Clamp connection) GsmBpielsalILGSBSI.
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APP.® |0
e LimeVleorT BT ICLI(HEHSLD OmefligUITIZH6NT, SLUIQUI
QT (HallBhHe0 aufl HewL GLIBISBSI.

LTVl e 1GILI(HE &HLD WL OLIBISIBGI. SLUNenID LITeVIMILIL| & 61T
STIlLBAISH0me0. 2 L 60eFed  Aewewiay — HeLeLGH  erOGUITGLAGW
Bemewiey o  F CLmIensF  @Demewiey HOLOUBIFMH. 2 L&
B ememie) SHTOSHLOML [HI [HEvITL S emnL 2 L& BlemeVu 16D
MAB. .LUTHE6T 2 efenierl. UFQWSHH0 2 L& GSemenie] BHewl OLBID
® L alguiTed GHSIMBeL LGLILML 60 HewL OILIBISIBSI.

BeleuTml o (HUTGLD BTENE udligui a1l &HSHIH6IT udliguig g6t
Oeuefliupgsdled  Hmismby  (Sterigma)  eigid  Sewwinier g
srewilLGSamer.  GwiLthdly (Club) eugen  @eaiGeumm  Ldliguipd
BTelg uFpBuinalshaisament OuBmeTenel. @eneu LFuevloTeT oLl
UehenFHeT  eiadiml oplwliuGdeamer. Selwpily  udliguiseiumiriL
(Basidiocarp) sieeyid  SiempssILIGSBSI.

QUi 19CrTenLod 60 B6VGHI (LPIPMLOLIGILIBT  LY6heNFSH6IT:

o Aalamd LGhanFHerned LTIeIOUmSHID STl ILBaldlevemev.  616TGel
Bemeu  (LPLYMLOEUMBTL  LLEHeNFHEIT 61D  SHIMLPSHBLILIHSGITB60T.  6T6uT6mTHBM
FBBlevImiGen LD6WIEWN6D  FIMMINIGMISENTAID LD  HTeuJ  LOBMID
allevmiGHerled Gl (HewTenlH6ENTHAID UTLDSITB6T.  OBTENQUIGIGET, SlemTLilL
Al SHSHIH6T, Qo Bal(BS60, SLUIQUIOT &S 61T GuITETBENUH NS
CaxrmBpielsHaIt  umeleor  @earlioLmesd  CFlFSBer.  GeTealiguimigel
iy owwlysenmer  dbealiguid, Qarsdaissaiypin] (Acervulus),
alsassem (Sporodochium), Garelygw smdssmes (Synnema)
Gumenis SIWLOLILH61T60 GxrmmmIeNs S LIBT3 60T. B 6henF Heiflev
LTedenemrOLTSBSHHeemn apnd (Parasexual Cycle) peoL QupSBa. B8
wyueml FMhe Ceaupiurheenend CETemIHeU(HBBSI.

QUITREMTHTILI  LILIGTES6IT:

* LehmFHeT GFmaUllGhS, oML HOBhSH 2 6wIeUTeT HTENTEIHM6NS
SHHBODBeT.  GUMLSMNTF  FenSHIHSH  STHILCUT(HLSeneT  LOBIGFLOBE
QFuIgl LDewTEwN6  GUATHSHAMIDMUL DHFBNHD L EhenFHeT 2 FHa|d6Isel.
LITeO&TTH S CBHTLOBFTENEVHEIT @(HOF60 L, (6560 F UIT 60T FFETOL_ 60
ST G666 LL6heDF H6IT DY &L 6DL_SH6N6ITEF GrxplILbHHHIMCHTH
L Glam  BFHUCUTHLSmeNF  &IUUSET Pl 2 emle|lIGUT(HL Sener
BEFFTHGSSH OB  LehenFHeMel  [Heilenld, Hewd  OFwevseT  &SG
alleur eI (BHelTerngl.
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APP® LD

BEITGMLD SH(HLD GFWIGLSESEIT
o 6WI6Y

® (Qovaingemerd  e1BLML_6r0, S@Miderd  emuerOGUTTe,  auTe0BeulGluieLeLT
aumeLBeudBuu Gumeiiena oari’ | LOSHIILEDL_UWIGHT6D ® eIeUTsLl

LweTUGSSUILGHapert.  Ferol &6 ewaul LLfler  B-ewwuyd  erfiGomgdlwib
SLadiul emeul Liflesr Bix-ewwiugd smaleiment.

LO(HSHSI6ULD:

o Lehewgsel uUTHleflwmseler euenEfomwd HBHSGHD DeL60H DIPHGLD
o ufit eIHTIOUTHL SemeT 2 MUHFH OCFUISHEIBeT. LLEheDFH6eT 2 MBLSHS)
Cauwib o wilirerHTieummL saied Gueideler (Gueaidedlwd BT GLLLID),
QaFuBsumerdBumflasideit (o1 MGITeNWD  HengBamedend, SlengdGuim  Lsva6w
(Queldfadwid  Hewg@amueveud)  Bureipmenal  SILHIGD.  SHenmTalGFierd
utigflwr o Busdghl  QFuud  gisem.  Se0HeTUIH  (6TTHITL L 6DLD6I)
Or55HGWTUIMTF F(HHIS MeUb@GLD WHHSTH LWILIGSHSUILGSHBSHI.

QzmPBaTenso
& v 2 _BLSHS

o &iflip DILO6VMIGHEN6IT aueullsifgluilen ® BLSHS CFUINsBEG
CaTOBFTMEVHEME L EhenFHeT UWTLGHSILGHSmer. Ffd  Sideolb,
GEnHCamalled  guilevd  Hwnflds  LELOLITde0eved BT 6163
Uehewgujd, @I L Careld uieod Hwmids SLer0GULTRe060  GILflulerD,
Cardds  ouflevd sumflds  LELOUTEebeved  @mICF L EhenFuD
LIWSTLIBH SHSBLILIBETm360T.

Sibwenen WHBEID WFagHHe (Bakery and Brewing):

FHa1Cremndlod OFfaldlBw 6B ForOl. GBTHHHEL (LPeOD FTdHEHemTenU
SLEVHABTEVTSH OTBB 2 FHAFBSH. SIBLOm6UTed GUBLILBLD CUIT(HL &erTent
Qpmliy, wer, Gymed Gumeimeney Fwimflds merOL  LIWLGTLG SIS TN360T.
Quedlelluid  gre@GalCuT e, Gueidledwid GswbUT mL  SLPlulenel
LTeUTemL &L 19 © BuUSHFH OFwieudlsd o LGWTsLILGSSLILBGS 6TB6.

OpTHseier 2 BUSHS:

o  HelUTeveverd @emIGs BB  HLeLGLITMIeLeVeD BT  GuTeBEmE
SlnLoBever, LGymigpBuierd, euTSHGL 610 Gumeits CBTH Hen6rs
SUmfasILWETUGSSILGHSIBeT.  LUTeLTmLSHL 19  HUTfHHede0 LMD
o2 _mBHNHG GxhemeuLiment “Glyevted1L_ " LWL E BT FBllevImisener
LWSTUGSFHI OUBLILGSETBS.

139 | P a ge APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




APPES LD |

HENNA

BouenTemTenLD:

* 1 6homaGauflsemen (Mycorrhizae) 2 heuré@L g @FmaGLmeflum,
Cumevery,  eu&dlelGrmeLiTior  Gumelil U EhewFHeT,  HUTITMISET [,
SANOLICOUTHL Henen 2 Nlehd 2 6B GIB6n.

NwGeuflwr  Gudlwmesm, Gl Lrengdlud  SemeiGsmiefwm  Gureipeneu
Gouenimemiento  LIUTTHeMETSH HTHGWD UYFFdenen DIfdbs 2 5H6H 6Tmsen.
AIGUOTeLeOT . .HUMGmT eIl Lehend 2 MusHsl OFuiujd 23likIFeLeVle
g MUy  euenT&FS  FITSHICOUTHET  SHTOUTHIGBEHSHE — GUGTTES]
ParHH TS USTUBSHSUILBSBSI.

S allenereyHeir:
o gomeil LT ..Gueoruile, oomeilLr  GeuTenrt, GumellLerd  FLTeTEND
GuraiBene DIHD HFFHSHEEMIOUEDL U HTETEIHNTGWD. Benal GUTHIUTH

‘Beuemer  AmEMmd  Lehwass1  (Toad stools) eem  GQuuifled
SINWICILIH S GTB60T.

IJehemFHenTed gMUBLL Grmuigseir

Gpmuilest QUi Gpmuis smyemt
Smeuy Gumuiseil
OBevellenT & (hHBH60 GBIl orHeCUTTC%H &lenydGul

S(HIoLTe GFeIalpEHe0 GrTul Gameull”GLmMeeny&sdd . .LITeLEHL L LD
Ledterdlest b HGeumerd Grmull OaTedl GLm 19 M &HBLD
60l 600TIQ (L& FH LITEILD

GHFCUGT GBUS SHTeugmBeier | SieOLGHT GHeuorigL m

Oeuewigim Comul
15 Bemeu&aimer Gl Lmiifleor  1gLIMiTLD6TEN
Cargiemwouier &im Gpmul usFelwr Sgmdeied - 19l gens
elsTsefed gnuBd Crruisel
GammILiLjeuor 611G TGomemuI” L medt 1o GHmFID
B emtiglguiTdlerd BxmamngL T 9IeVLNH6T6rD

Bamalig BuimuIBL mentoBamdlerd GaraligBuimuigerd @IDLOL 961D
SLerOLITE3 60860 lerd SLEOLITES 6060610 . ".LTULOGHL L 61D

®  9eLILITEeLeVE, MICFTLED, WULSHHT, GueidFedwid GUTEIBeNe 2 el
CQurpLeeT el EUCUTISBGS  STIMILTHEBE.  Dler0GILITESe0606r0
Lenmmauerd Lehewd 2 6Vihd 2 e ioumhl sefed LBBICHTmMWS SHTewiHLD
“opiemmLrsden (Aflatoxin) pFALIGUTHMET 2 Wil THGHSHBSEI. LT [Bedler,
oBITLTSEFer A Gureipenel  LehendseT o Mushd  GFuiub  dev
BFSLIOLIT(HL BEMTEGLD.

| QLIGwmenLl sei1  aiaiLiemal  Capmelesd  CrTUISOSTBHIHD  GJBLGSHHHmIQU |
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| APPES L0 |

1ENNA

L},(6h 6D F HEMTGHLD. dBHSHBHIHHTL(b: 196 GHIT. .MU L_T6HT, lg oL,
amLp&Brmero@UITyD, 61O TGLDTemLIL_LT6uT.

® (HEmNSBIPHRIHD UL CLTIGHTIT — @&IoLerOL6Terd 6160 L 6henguImeD
goulL  smwHds  Geuly Gpmut (Late blight of potato) amyewioms
SIWITEOMHSHIGL 1843 — 1845 b SewNged gBULL  OLIBLDLIEHFHSHOTED  6(h
eLeWIEmISGID GuoBul L éHeT o ulfliphserT. gymemonGet HT L &l B
GeuefCupllen. 9IGxHBUTeL GBI GClamevLleEICHTerLCUTTIWD @enyGs  sranIlD
Uehmg gBUBSIHW Oeuly CohTUI eumsTaSHSHe0 1942 — 1943 b el
gBulL GQu@d UehadPHBE (Bengal famine) @ smyemiom@id.

ey Bamuierd:

o Al — oFCasrmwdl o Hlewm — WusHCTeverd GBWULD - WussEFen
Guilend - epGamued  ewyGamued @ smBpewieni  (Saprophyte)
LEhewFWTGWD. e Opmlly, O@meved, Gmed, SIWHW  STUISBIHET,
LIpBIG6Ted alenmysbaniguizkl. emFGamLed QuUTHieuTd “Qrmilgs SH6NTeT  6I6Im
SIMWHSILGHBEH.  mFCamuerd  e0GLTGeumeluT — sTUISH SN0 Sy
BpIb Ger oiwsed Crrenwt (Leak and soft rot) Carmmieds&mns.

9 | 60 SIGNLOLILY:

o mpFlWD FMeTSHSH GHBIHGFHFUIMBMB, LGOI H(HBHemeNd  OFHTeuwrL
MAB. .LITHSHENT6D UG  aTHendHler  CoBurliied  SlenL Lol L IoTeHs
QUGN B Fnlg UL MAB." LITHBH6IT “@bam.".ur (Stolon) 61601
SIMLPSHSBLILIBH ST eroBLmeveleVl(HHS CapraiBaHInIg Ul HemerHSH
ogamiiBset (Rhizoids) eueniigensdled em@Bmal BT LoBEBID SHeflomisemen
2 Bflehdl  aBSHHHOFETETET 2 Feydleimer.  MIFTUIBHEHHEG ~ THITH
alspadHammdser (Sporangiophores) Guwe@pTed eueniTdlamper. Gaed
gall  endLgell, &L CLmaner SHaBpTed eoiFH. 60  Foaumys
OHTLAHG  LNeNMTerL OTF6l6)|  SDIGDDHSHIGTENSHI.  HIH6T  Heilenld  OBT6mIL
LGymGLmilena S alev LIGOGVIL &b (ThHEBH 61T STEILILI(H | 63TMB60T. AL
HlewTaIMILILEB6NTe  enlol GLmamentl Muwimiselr, MGUTGFTIbSH6IT, elewr@LmLleTa
AemeL  SLFlUlemel  HTeOIILIBHmert. OFed o 6o &HL  OILIT(HL H6NTe

SemenabBamegent, erewiCentl Heusmevamear (Oil droplets) smewriLBasiBen.
B MIOILIHEBHLD:

o ayBamuerd, umedeom,  uTeIOUMHBE  (peBHelled  BIIOLITHEBDLD
CFWISBEI.

umedleor GSMIGILIHEHLD:

o FTHIOTAN  GHlHlenevderied, emdelwsHHelmbHEH  Ceoulleel  Capmeimibd
BL $35B& THITH EHRVEE Y A SHSHBHIMHIS H6NT
GxmBmIaNs &L ILIB 6360, Qb OF60 SIMLOLIL|EDL U & e HETMBM

141 | P a ge APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




APPES LD |

LIGOQUIL & (héHM6Ndh QBTN alSHHBHHThISS6MeT  Hielulled enu  Gumeds
AlHSHBD  BTILILGHBG). R6alCeuT(m  alHHBH STRISUD Qb
AlHHIHMHH  OBTewIHeIT6NS). AlHHBHH 6N 6V (H mLWILILIG D)
ameiasoeor  (Columella) een  SimWEHILGHBSE.  BTEIGILOEOOTENEIF
GDbIeTeT  UGHUNIBHHSH  alHHiHen CHTaipISEmBear. alHHHF  FieuT
GaugsHELb FLOUISHF)60 &HTeVIGILOEVEVIT FengHeuemL b3l Y
CeuafCuBBUILIGH GBI, HSGHHS UTHMTSHH60 alHHIH6T al(WhH Siene
(WSS LHW endelwidHmsd CHTmmies sl eiment.

LT MIOILI(HEHSLD:

o CalflLamselear GSmenia) peOd  UTIIIOUHGBSID  HoL CUBISBSI.
Qu(pbumeurenr  FfBpflemiset  LIBL o Levdsaemo  (Heterothallic)
o enLWenel. SLetmed  mIBamued  OFHFTled @HH 2 L 60HH6enLD
(Homothallic) ® ML WIGI LITeVGTLIGILI(HE B &3 60 LIbI&OILmID
mam. .UThH6T UBSHCHTBBHH6L CoumiL 19mliugleoener. ermed  GlFuiedlsd
@eialgenib  Coumpiul b sTewIlLBGS B eauaumBTHF  OlFuIelleL
Goupi' L. Quewi® 2 L 6eVmEHeT  (wam. .LTdh&eT) LTVl I6LIhHEHSH &I 60
FOUGBL Papdd  wwmsp o Ledseaemw (Heterothallism) erertini@ip.
FWLmISeT @i aHOgHT  euemaswmer  (+)  ovevg  (-)
CaLfl Lamsmen CHTBpelsslemser. (PHeD UQUITES S([H(LPL ML SHHTHIS)
(Zygophore) eie0  SenSSULGBL  FABLL  CUMBWITET DD, .LITHHEMET
mwdelwmiseT — CHmpmelsdaiper.  @TeNih  BH(LPL DL HHTHIS 61601
BlolseEpd  UBSHS CabiLe  (pearGamesemen  (Progametangia)
Caxmppielsslamer. GCuoaib GCaslLs (erGamgseier mielular oiHECs
shlygganr Caprasl, mHeulled Simwhs GO L&D WLBBID FerdGLIETFTT
(eppefBOemps)  QFed o (hautdmal.  CalSlLamiser — Smeaneuamss
QamLTba L CLTiemtg Smenie (Plasmogamy) o La®m Senewiey
(Karyogamy) penL QUpIdIBgl. o L smbseiern Semeanialenmsd @l enLLogul
° BhHH SHUWLML  (Zygospore) o panmdma.  aHegHT s
o amasen (+ BB -) Sowewt GCabal QEBTS  EenewihSH L6V
ArlewLogul o L Hhbsmend Camimeldsdlamer. Ll o mésHdH
SHUPLL  enaled QUiaTsl DIHMAEF GHHSH 6THMIFT 610IB  HlYsHdH
SH(HemLoWImedt, HJenewl GuUTaiB Geuel o enpud, @eiTenL 61 616im  GlLoeLeVIL
9 _GiTEHEnmEnULIULLD ® (HEUTHGSHBSHI. 92 BHHSH &S(H(LPL_ ML QU6
STVHIHIBSGL! LIBG DSH@I6T STl LB o L &[HESH6T Gaiped 6lFed
UG SIDLSeiper. SHWLML  (PemeaHH alHHIHHThISH6, 2 BHDHDH
sHULL  aldssd  (Zygosporangium) o (heumdleiBer. 2 BéHHH
sHPLOL alHssd (+) wBpId (-) erer ATWIL eumBWITer 6l HaHIHemenL
CUBEIsTENGI.  SSbDUTTHNMSS60  alldgiseT  all(bBBHALGHT, (PMETHSILI
UHW  mFlwbHmsd 2 (HaursGHaimer. mFCFTLeeT  aITDHmEFHIpBS
OBTHSHSIILIL (HeiTer .
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APP® LD

HENNA

G — udligBuirentpdl 61D
gleos — HMTGH60610
GhwuD - EThCsen
Gufleoid - oHTHH6EM

i) OB MLB6T, 2 _JHHalUIc0H6NT, &HBTHE  GLIDLSET,
GuuiFged  mlevmiseT  Bumesi UL AL MBeHled  BHTeWISImIQUI QI
oL @ewrenill  LLehenFWT@G.  @ligehensuiler  selwpiigser L HGW
HMBEHHGL  LeolLpBdHlemer. emheed  TGeucidlery,  SiHmilserd
GLyeormflod  Gumeii  FBpleimiseT MO MISeTled  6UEMETUIRISENTTHES
srewILGHemer. oi5C  Semeuser “CHeuens euemenwmiser” (Fairy
rings) ool SPSLGA BT  Sismhsed  CsbOuedLfled  GUITGieuTe
“sons smemten” (Field mushroom) gy@b.

9 |60 DML

® ool HleweHDH, MAM. .LITHHETEL DEFH. DIHD 6160016015 6m U606
maB. LTSS GaFhal MLFlLSHMS 2 (HeUTE G E I3l

(PFHEL  Hlew6v, G@TEWILMD [Hlenev, CLPGIBITD Hlenev eMDFEVIUID 6160  CLPGITN]
UMS  MFIWmIB6T  STOILILGSODBeT. LFQUalSHIHeT  (PenedHdl
WpHevbHlemew  emwFelwid  CHmBmIalsElLGHEBH. DbHH  MDFeIUILD
ShUyFaaT OCoTewi(y, e@benm wWigul  HleouleeTen @ 2 L &H([Hene
oupm  @® e Lsmowdedwbd (Monokaryotic mycelium)  erer
SIDPEEILGSBS. Qe aHCIHT JH& (+ oBpid - ) (P  Blaeo
mFelld  DewewihH  BIWILTD [Hlewev  mFIWMISET  EenewIH
@rewiLTD Hlewev ewFeIUID DIeVevH @I Nl 2 & MLFILHmS
(Dikaryotic) o paurs@@ngh. Sl o L&m WFeiWd  aueihHaEl,
SyemiB

umedleor S IGILI(HEHLD

BTS00 umelleor  @erliOUBSEHHer  Curg  SlenmiLalsaisemen
® (HOUTHGDHImert. FTHBHLOTeT FGLbHeneoulsd SHenmiL alldhHiseT (eneTdHF),
MFIWIDTS  GUETTHBS).

umeller’l GLIHEBHID:

urtederl QuUHSSHHT cpeld BIICLHSSLD OCFUISTID  DISHTTHEN6D
LITQIMILILS6T  STenILILI(HeUS606m6v.  GLIHLDLITETmLOWITET  FBmemiGeT  LoTBH)
® Levg Hetewld OFmewiemel. SmHUlanid Sismfeed uUeGUTIaN @55
® L 605601600 o L WG| &\ TS QTSI I eMLDE 601 LLIMI6IT
eICBTOLTEIB  Senemiaudal cpeild (2 Lev Senewiey) @JLenl. 2 I &(H
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APP® LD

Ol memiL &) ewTL LD [Hl6n6V ML GVILLILD. CarmBBIaNSSLILGSBSI.
uFpwsHHeleT o Lasm emewihd GHeimed UGUUIBGLULB BTG
BBl UFlywelshaise  CamBpialsslGHEBar.  LSQuIa]SHHIH6T
o asmbier  (Sterigma) g Coramidemer.  YOular LS bHE
BT HEnIQUL Gau(m(maHeit BT emL 2 | H(HHHM6NSH OlmemrL_
GMEDB. " .LITEH & GITEVIT6OT (P F FH6EN6IT o (HaUTHd, LgliguseoTumILIL
QUGTTF FUIEmL &5 63T 60T.

udywasaiupiny (Basidiocarp):

* BalG euaTFFwmLbHS UFpuseiuypiil] Gl ealgaled STeILILIBGSBSI.
®a amby (Stipe)  ewusdwerd, miewsLBoe  (Gills)  eter  ewesimI
ugFHsemmall  LNSsBuluGSHBE. ST BHSHF, FOSLILBMBIL 6T
® (HemelT  algalled  HTMIHInlgUl  DEDWLILTGWD.  SMbler  GoBLgs)
mLIedwlend elelIL(BLD. B Oeuemiend Hlevevdl HifD HBHHL 2 I LB H60
SILICUTSHHD GUIGITE DMIDHSH HITIHL BH6T Slevevdl BLoGIDELEVTEH 6N
ST LGP aBar. Qe HenshaHed GCoumii (b  STeILILIBLD.  [HIGWTHL Q60T
Byewi(H Lidh & BIb 61T 6VILD emaBLO6TUILD 61631 GUGITLDITGOT LY (0F:16;)
sTelLGSBEH. &Ml emwpwliugd o eefmp  SenL GleuerlujL e
SIMDHEH  MAB. .LTHH6NMTEL  Qenigl.  Geueliypliugs  CbmesIOTs
SIMWhHS M. .LITHHeMTe  BIFUUILL g@mUUGHTH  Gumelluimer  LIMIHIENSLOT
HFmaUULD 260 THGHBMS.

BIWIHLBH i@l UGHsenTtsl  Lfssiu’ (BeTengd. &b eamLbelwib
SIbHGBEHSHHML_ B STOTILIBHOB  HIHISHL 96T  MWILILIEGS  LFToT
(Trama) eemL@L. Siewewt  waBllalud  DBSSHB6T — CbHHHLOTS
AL Oeuelulleansl  SimwpHS  HaEssenmed gl SeuBmieT  amibeTuib
aueTomen  SIBBSTGL. BFev  GewiLmhbsle  eugen  (Club shaped)
LIFIQUIRIG6IT ST 6uoTLILI(H &5 6313 60T. LFIQUIRISH 6Th (&) BenL_ulenL BGui
BT InIQULI 1D6VL_(H MEB." .LITh 61T L. .emuglerd 6TeoTm
SIMPSEBLILGSeper. @alteur(h ufiguiapd  BTeG — UFguialsHHsmennd
SThdemener. SeuBpleT Srewih eldaiset GnT (+) JaWLTHOD LOBEBID
Bremiplo  aHiT  (-) JaLISD BHEGL. ufgwelsbdiser FHBISTDLE6T
(Sterigmata) eieid oemwinier g Canapidemer.  Ligualssiser
(PMETHEH BB 2 L'sHh  OFTemiL  (1pHe0Hlensy  mFelulsHmad
© (HEUTEG) S G360

B IUTBTH SIBMMBNIGT QUTIDDHENSD F1pBFuTev OB & GBI
@rLemLIogul  HleweOU|D, @MEMMBIOIQUI  HleweLU|D LOBBILD  HeWIL S 6mL
® & Heweoujld STerliLBHBSI.

yebengBaufimer (Mycorrhizae):

Un Y ehengCeurflaeit 15 Leheand Geufiseir UB 915 LehendFCeufiaelt
LLehmFHeTal  emFeIWID | enauB." .LITEH6NT Goufleir | Beluendmuly  Caibs
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APP® LD

1ENNA

Gourflements
SILTHgHwimeot
2 _ammuileneis
CamBpeilsang. B
Gogvienm (DpWGaIL_B)
61601 SIPWILGSBSI.
A, .LIT
QUEM6VLT6HT60T6085 61T
@enL_GleuaTuled
o6 (B(HalF
LOMBMILD

LGS emuwsF
CFIIBeOL B, “ammigdH
suemevenw!”  (Hartignet)
o (HUTHGDHBSI.

b SHHISHHTL (b

mLIGF TS Her0
lomIGLmifluwiend

SIS

OF6v

LB GHTed
Li36uofiL

GeueiiymLl
CFeLH eI oan(h(He &F
AEL] o I u@FHulled
QUGTIT &5 GBT3 60T.
LD 6VIULIGH S5 60T
UGS
Geuelliu@Hued
STeTILBHS B
GWb U
M. .LIT enLl
(arbuscules),  Gumeis
o Blehd 9 MILIL|SH6M6NT
9 (HEUTHG6UBHT6D
B616160%H L, 6h6m T &H61T
Oleud)db@ 60T
SYTLIGNOEG60MT
mLDHCHTMTFT
LLG6HeWF 6T
1. SUTLENE6VT

L, 6hen & Caurfl et

(VAM)

61(hSHBISHTL(b:

o9\ mer0@LIMTyT
. enflamui(

L 6henFCaurf el

6I(bSHBHIBHHTL(b:

SLUIeGwIm  GL6dTgymest
. OITHPI

L 6henFBeurf et

b SHHIHHTL(h

o CFTaL_meafium

Linseuof]

Fjlw

Gourfler

Bomel
(vesicle),

(VAM)

L 6henFCaurf et
9 _ammenILl
GouenyF
Linseufl &
oan(H(HATULD
STE0TLILI(H S5 63T360T.

Gureity
GBI
OFeLHM6T

yehemaCBeaufimenr (Mycorrhizae):

o Lehowgsaier emFellwmser wBpid SHTeuy CauTsendden, G gmLBLD

PRGN
Quwit.  BbHs
o 5lehaisleinmsent.
aUem6LL LT 65160160
6| |_hIH60)6TT
6UeNSBLILI(HLD.

OHTL ML T60
DSBS
SIMLDLIL

MEEN
LIgl60maL]
ST HIGH6NT

(Symbiotic) eumpsmas oSewwlBG ehenaGeufas 6l
Gaufled(pbg 261’ L G
L}, (6560 F 61T 6T

wesemeImba (BT,

o BlehFaudrBG 2 FHFmer  LehenFCoulsel

M. .LIT
SO
cLpeT ]
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APP® LD

HENNA

yehenFCeufsefilar (psdlwidgiaid:

°* Bl LOL (&) 60376001 AU HEMUIF FiMhSD LHGSLD SHTAUTLOT 60T
Guom@eormi GymiaLim SHTUTHIH60 o6l | &aemnet d(BSHHIHOFTeiT6N
2 56)FGIMB6dT.

SHTAUTRIBEHHGHD SANDUCUTHL H6IT LOBBID BT DIFHH6Naled SHlenl Sl
LehenFCaufldeiT 2 %6 slenment.

* FHTAIRIGEHHE aUBLFmuld SHTRIGD HBMIH SHHIMS.

GuuT L b STeugmiseler GCeuTdenend Hmeuy  Coruidsyemni serlle
HTHGHBH6VV(HHEH UTHISTHHBS.

ameudbodaiden (Lichens):

UTHB6T  1OBBID L EehmFHEheHHmLBui  gBuBlD  mmIGUfl  SiemwliBg,
meVB0OBIHGT el OuwiT.  @Fed urdl o minilent urdl 2 _ulfl
(Phycobiont) sebevg  gefl o uifl  (Photobiont) ememib, 1ehens
o minferm ehens e ulifl (Mycobiont) ei&@ipid SienpdaliLBES T3
urdl 2 ulfl  yehwFsG 2L HMSHH HHIBH. UehewF o ulfl
UTHBEHHSGL  UTHISTIL  DeTIUGIL T 2 L uHmBHdH HeMUIOUTHeT L5
pemeoliLBsHs  pfGar  (Rhizinae) oo  oemwieny  gBUBSHS
® SIS  UTelleom  AOIIOLIHESD  HEWILTHe0,  OFmfiguimisert
(Sorcdia), gdlgwmisen (Isidia) cpeod HewLOUBISSBeT. LTS 2 _ulT
o pss BaITalshaisen (Akinete), aprGurCGsrefwmisesr (Hormogonia),
baITalshaisen (Aplanospores) cpeold SeIGLhSHED CFUISABSI. LEhmF
o ulfl  urelemIOuBSEHHL FOULBH  e0CHT  Hell 2L 60RIGBMENT
© (HEUTEG) S G360

UeNSLILITH:

MeLHOBIHEM60  HTOILILBLD TP HHeiT  SIgliLienL_ulled  SDSHHTEMILD
QUMBHEIT 2 _olTeredl.  HMTLI19GHMeverd  (OJLILL6®L  15&I  STeiliL(BLID6),
ddaiGsmeved (BLewl  15g  eumpuemed). FTHeiBsmeverd  (UTemB LG
aumpuemer)  OLTGsTeved  (HlevshdHled  aumpLIensr), &SL6J60  GUTLDLIEHG
(BL6V6L 2 siten FleddbsT LTemB BFH euTDLME), [HEIT UM  ([Heireutile0
o oitenn FeldbaT LUTemB L5GHI GUTLDLIENG) 6T6ITLIET SLGHLD.

® | 6Vl Um SIELOLILN 65T SlQLILIeNL_UT60 Benel OeulIBymerd
(euedTWmISSIILL L LehewF DbHSHG STenrlilBaldleosnsd) SHyervCGLmed (b
Gumeii  oemioti]) . .CuredBuimerd (B0  @HH  Uemd)  L(HLIBHmTerd
(Flewendd UsT Bureip CHTHIGD SIHIOLIL) 616l 6USLILIHSHSLILIBHS IBe0T.
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APP® LD

MLHOBET 2 LevgHFHe0 2 6o ehowgd 2 ulfl  oer0Gsmenindl erd
aGUmUSF FTThHmauTd SmUlar  ervCasTamevdldear 6B, Sienel
uFBuimeniodl o0 uGliewuE  FmiThHewed  eleled  LFIYCuITenELE6l®6
eTeTMID  SISWICILIBHES GT360T.

MeLHOBEIH6MNED  B(HHS QuELILBL  SlerveNs Slfleold o _ufi
T HTIOILIM(H6IT HEIEMLOGMUIL CLIBMIGT6NTGI. 60605015601 61T STHHI
LOIT&r85E5 ] 6001 6MLLI (GBIUIUTSHE &BIHSHB-6NL_- D, E56m610(H eT611 Fl60
o MISHdnlpUlenel eIl  Bewer T&  &sLlgdbstllgsents  (Pollution
indicators) a&msLUGH B CIFTHMNND  mLMiEeTd DO &MY
GPUWILTa uweUGSHSILGD I 1060 STHHHHBGHH CHewauwlmerr FTuID
Gyregevevmr  OTEWILTHGe 6B emeLHLB@NBHSIL  CUBLILGHBS.
Slemm@Lmelwm  grenieyl.”.Cuflenrm  (Oyuileine omed)  Hiheull  LIpGsasHH60
QUMY AlVRIGHEHHEG 2 emauTd LWSILIBGHSILBSMBSH.

LML & &i(h& &BLD:

el o ufmeiten oBm@Id o ulymm CUT(HL HETTED SLEIS).

ueNTES, euenTdlengd IBBLD. SIOLHSED, 2 miIS emiTe|, CUTEIBEm
o _ul(melTemeuBmleir LIGWIL|S6NTELD.

GMEUT YOS 6IT o ufl(meitenmeumlesn LIGOITL| & 6mETTULD, o ulymmeumnsledr
LenTLBenenu|ld @(hEICs OUBBIHLILISTED @eneu o ulfluied aueLEIHTHEHSHE

QM UHIne alenmiGIma. vl HeeoomsT oL (BewlenidHenTsd  eUTDHSI
SHTAUJBIGHETGVILD, allevmi@Heifleuid Gpmemu JIBLUBSHHD FalgUl
Uplewieniuliflesent@h. ey  Femde| LOBBID 2 BHEHmeL  &HBS
(LPMMBH6N60  OILIHEBSHLDEML_ 5 6HTN360T.

Al Lma0symed  Geuefui i’ L oibQuepblifle] euewaslium® — Gomeiym,
LUGrmligeroLm,  LehemaFHell,  SHTUImIBET,  alleVmIGHeT  LEUIeBens
9 _ 66N b,

&1Je0Beurerd o ulfler o evaHmsll urdleflwm, spTdSwr,  wGsflwim
SLmSW e o ulTthyeomseatmasll  Lfigatt. @s0  wGasflwmealsd
SHTAUTEIGH6T, AleVmIGHH6IT, LLEheWFH6IT HFUImE DL MHIGLD.

GDL_ WML L_LD&6IT, SMUGCLTGLoTedl 6T, oaemLDE L H6iT, S ULIAIBDB
o 66L&l ‘@CymdlerdLm’” 616013 L&l QU(HLDLIM 6
CxrmBmIeNSSLILL (HeTeg).

ursleflwmiseT ClgGLTdmendsTenal OFevgalfled GETemiL  GGHTe0IL &(TH
mlewiemuiflaem@d. Semal HITD FTWHMS GBS Heilenoemuldh 6EHTemT(H
sgmb  GpT, &gmbd e T e  BHeumsBenTaLl LTl (HeiTerer.
B mUlemapide0  (pewmuied  umelleom  @eOUmSHID  HL OLBIFBS.
urederl QUIHSID Eenenta], EUIeOL| LOTBMID, LOJLED 2mBEHLHHe0 LPlul
(LPEMMBSH6IT60 WL OLIBISHBGI. D THES LIT&Llefumigelt eTeaTLILI(HLD

147 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




APPES LD |

T &(H o ulifleeT SIFTHTIN  GHHMEVHTN60 TP  SHBen6dILl
QummBIeITET6MT.

FwBemumdleflwd 61l DIWWSSLILGBLD HELLILGIDLTHBEHD  CHTe0IL &(h
o uilflaBer. GoamBlal o LedmepF  Gbsk Ly HCngy o s
STILLGSBEH. Deweu 2 1L 60 OBBID LTede0T @IIOLIHES  (LPEDMENU
GLoBO\BT6iTES 6ITMB6MT.

L ehengFHelT QU &, Osmewi, LIpatiy o ewieyl LD GuBolsmeemnLb.
R OFed Sevevgd U OFev o ulflsenm@b. GFevFaUT B IQEITEV
oo,  alSHHHalSHHer, Oamelgu  albHiHer, 2 Lev  alHHHel,
SemmiLalbgiser  Gumaipeumpsles  cwpeod umedleom  @eIIOLIHEBSHLD
Ceuidlemer. UTOIRLIOUMHESD  HHCHIE Helles  Bewenta),  FLOOBH
CaLO Ferllett Demewiay, (L eMLBHMH Eenewia) (LPenmH6red FulGermumsiefluib
oI DIMPSSUILGBD Hev ILGDUTHHEHD OHTevauIl & 2 ulfsGer.

LEhengFHeT QU &, Osmewi, LUpaniy o ewieyl L GuomBosTeemLb.
Rm OF6d Seevgd U OFew o ulflsenm@d. OCFe0&aIT MBI IQEITEV
oG,  alSHHHalsHHer, Oamelgu  albHHer, 2 L6 alHHHel,
semmiLaldgiser  GumaiBeuBplar  epeod  umedleomr  @elICLIHBSLD
Ceuidlemer. UTEIRLIOUMHESD  @HHCHIO Helles  Bewenta],  FLOOBH
Cxf Fefllett Demewiay, (PLML&MH Eenewie)] (LPDMBH6T6D  HewL OILIBISIBSI.
Guaub Calb Ls Gmenia), G L&H GHTLTL, 60CUTCLaIULI EenemwTey
(LPEDMBSHGTHLD STEOTLILIH ) 65TN360T. Bemal LG0T HTH ETH () [HEOTEMLD
alemenalbSleiper. o0  LLehMFHET  HTOUTHIBEHHGHD D6 HTHEHDHEHLD
Cprenwl gBLbBSH SIS ETH6T.

mJGamUed  GUTGIUTS QpTligd HTeNmTel 6l60  DMPSHSLILBHBSH. Bl
mFCHTmFL 60 UGS FTIHEHFH. alHdHd auHHIH6T CHTaIBIONILISH6H
aufl umedleon  @elIoLhESD OFUISaper. UTeIaIlICLmESSSSHer  Curg
Cxf L smisaisl Gemenia] BHOLOUBBIG SHUWWLMLAISSH 2 (HeuTHBE.
DIBMTB6M udligBuimenLod1L 610 AUGLIMLIF b FMBMI606T6301)
LEheNFWITGLD. (LpH60 [Hlenev, @TEWILTID [BleW6V, CLPEIMBITD Hlenev 6163  CLOGIIMI
AUMHBWITET  WIDFIUWIRISHET o (HuTHBEH. UTeleI GLIHESSHI6  (LpIgailed
uFgpwiseiwpiy CHTapIHBE. Belauemoliled uFQuImiBeT 1WBH BTG
LFQuWIe] SHSHIH6NT  BHTeuTLILI(HE 63TmeoT.

yehewg emwFelwid, GCubumLeLbsh SHTaugd  GeuTseflen G gBUGLD
RpEIGUIT  aumbdemad@Ll  LehanadCafleeT eeim OUWIT. meudH0H6THaT,

Uehewd o uilfleemenujd uTd o wiflsemenuyd OsTewiened B&H e HmIGUI
AUMDEHMS DIMWLILIBG T IHHBHIHHTL L TGLD.

L R I R N N N N NN NN
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APP® LD

HENNA

11T™ graugeailuled

CaTgsH — I
NG — 2
STy 2 _60HLD

QurgleuTtsd yeluled smreoliuBl o ulflamsemer Siemeusbele o6 L (Lpenms,
BSHD HeTnD BB  OFe&sT 2 LW  Sebevd  OFegieuT  SIBm
uewilselledl  SigliemL ulled  FHTeugmidber, alevmi@GHer eler LTl L 6.
STursh  GHuealed uTHleflwmise, Lehaader, uTdlsel, OLMAGLT. .eouLl Sei,
LNemyGum..emLiL_ 61T ELAGLm. .emuL a6, 9| 1DBeuTTerOQLITLDH 61T,
6hFCWTerGLITDH6T CUTEIBeNeY @ 1D GUBMI6TET6T. DIWIMOUNED CLPEVSTnD
uewtlserfledl  SgliLiemLuled uTdhleflwmiseT LBBID LehengseT Liflédsiiul G
SenlumbLUfeysaied  auenslILBHSLILIL (BeTenel.  STauFaluled, 2 606
WU aumtuihsd @b Silaluwed Ufleum@d. goleTaiBmed, oudl LellgTaHel
FHhIH6T CHemeudemen FHOFUIMISBGSGD, 2 _6wie), 2 ML, LHHSEH, SHIGLOLLD
GuITeTBeM 6L ETHEEHLD

® & LHBEID GhFHwuralsd STELILGL STy OCHTGLUYSMNET OLOTSHS
6TGU3T 60011 61 &

Sraugmisefer OST@UY | sewipfluiu’ L. Hpollemiserilen elewmrenihemns

IR ) Bbawi

LT &lseir 40,000 7,357

LNenyGuim.”..enLIL 61T 16,236 2,748

QLAGLT." .emLIL &6 12,000 1,289

2DBeTTerOQLITIDE 61T 1,012 79

S4eh S BuITerd LD 61T 2,68,000 18,386

Cxhrevauwimerr  FHToUTRIBMeNS HWILBIHH ULWSILBGHSH  UbHSHETT.  SHTEUTHISENT
HalsHHeremo GuBp o ulflamser SuGWb. DemeuseT WL BHOW @flwealedmHbsl
CupLLEL @eflwmBpensy Geaughw oyBmeons  IBY, alFCsFTdma  samild
elwiliimest allenerenul WL OILIBE Cauig, O GTen6) SWITT&HHIb
Oameidleiimperr. Laluled o 6ilemn  SiaihdH 2 UWIMNIEISEHSSD 261 L 1D
AUPEIGH0 HalJ 2 606 CEUlILLWIDTHIGE  SHTJEUIDT6T  SHTTLGT DL
aHmFG  eamid  eaeflenw Lfl$0sbha  @elFCsTdmadi@Gl  UWLBSHS
swealemeralell(hbd Ualedwll UTHISTHS GBI  HToUTRIGTET  DIeHLOLILTED
LIGOAUENHSH BTN  STenILILGSHBH. Eened  HIGHILTHHET (PHEL  HewIBEHHG)
ool &anlgul Gl L oehFlCWTerdOUTDSHET  aUen]  SILMIGD.  SHTeU]
Quplflealed SN,  eugeuld,  elemfluledl],  eumPLID, e ICUHEBHLID
Gureiipeneuseiled  albewHHEHD, LUFHTHEHD  STe0ILGHOIBeT.  DiHTHSDI
SHTOUTHIBEHD OFe0H6NT60 ertenal. SHBULIMILD 6augaud BHID  SDIeHLOLILNED
LIGOGYIENBHHSHETENLD  SHT6HTLILIHEITB60T.
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SHTAUJHIGH6MET UMBLILITH:

SBGUTE LIJ6)6VT&h JIMmISOBTeTemILIL L QUM ILITL 1960
eDLIMGWIT. .emLIL L Tal60 (Embryophyta) SIL RIS HTEUTHIB6N
LNemyGuirm.”.emui” L, 19F&&IGWIT.” .emLIL_ LT 61601 &\ L6y Benmapl
LIfldbali hetemer.  Guwend  1r&SGWT. .eoul LTemer QLA GLm. .emu L,

SOELITLOGLT. .emuL LT (Spermatophyta)  eretmid (2IbBeurmerd@LITGLD,
96hHFCuImerd@UTGI) @Fewi a1 LIfdasiiul Betengl.

SHTEUIHIG6NET UTDHMBF SHIPBE GUMBHEIT:
FhHS LOTHBMBLD:

SMINSHFH  SMEGSTMID  CuTHUTS  FhHHFH  WLIBBLD  STeILbGHBSI.
@Bmpwiewl  @BampLul  CasflLashstay (Gametophyte) memeoujd (n),
SrieL.opw  (2n) elsssssrany  (Sporophyte) memeoujd  ompsioms
auTpsmasFHPBFAUTD  sTamILGCs  shsd  wrbpw  (Alternation of
generation) ee@ILBL. STeUTHISeNed  SHHETEVID  CUTLDSHMSFFHLPMBS BT
SHTTLILI(H | 63T 60T

geienpoigwl Gzl o uifl (Heplontic life cycle) aumpdenssaiped:

Calf L asamTaBomey (N) @nhd  srellll (G, @alsF8sibmad Hma e
gnile  smeoiiUGHBEH.  AlHHEHHITUIHmL  @(h  OFL60TEL L6
shHLelaul  WLiBL  GPUHNGHBEH.  sHUWL®L  (zygote)  Geimed
L@GLILGDL G 66D MLOIQUIH6D606MLI HHBMNHH|H OBTETSB).
d(HHHIHSTL_(h: 6UT6VEUTHEN, rOMLIGTTENS]T.

Sy e ogu Cxf o uifl (Diplontic life cycle) aumpsens  &ipsv:

aSHHBHIHTOT Hlewev (2n) @R sTeulLl (B @efFCsTEmae  FHBeTOLBHI
gnidle  eumpdlaiser. GCasflL&sHsTeuy Hemed e GFevellell(hbd  Flev
Ogevzmemens Oamewi GCalflLed STardmsdd GBGIHBH. Gl H6l
BememihF) SB(H(LPL_ ML o (HeuTa ASHHBSHBHTAUTLOTH QUGTTEBS).
(B SHBISBTL(b: S uysserd Fmpsleorid, 2AbGeaTerdGLITLDSH 6T,
O 6HhFCWITErOEILITIDSH61T.

abep Sy eLwgu o uifl (Haplodiplonticlifecycle) eumpdensdapev:

Belaimd  aumpdHemnd  &Fipev  engGuim.’.emul &6,  GQLAGLT. .enuL HerileL
sTelLGSBEH. BFH ebempwoguwl Csb o ulfl, @rleLwgu Gswb o uif
AUMDEHMBF  &HIPVBEHEHEG DewL LUl L  Bleveouled o eifengl.  Calbl L s,
AlHHFH SHTaUTHmeLHeT Liew OCFe0Fenmed Sieiemel. ShUI@ID  @miG
Blemeoulled WL B0 Coumium® STewT LGB!
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| APRS LD |

WengGuim.”.enui(hsailed CaL L &HHToUTD @mig  Hleneouled STenrlILBHBSI.
GUBIFW  STeVd TP lHSHBSHITOUTD Lew GFeosemen OuBBI GCsLLL &5
ST &) en60T (WpemLowITsGeur, renalBGHT FTHSHIETeNSHI.
CLAGLT. .emuls6lled aldhHssh SHTeugd amriensl sTavriuGHBEH. S Lew
Qzsva@EpenLw  gFrBplenient  (Saprophyte) owbevg smaniy (Autotrophic)
oo’ | (penpuied o 6o FHelldal GuIBw smed sautpd CablLssHsmeuy (N)
FhHHHG WTBBTH 266G,

urdlzer (Algae):

wenlp,  LalulgdeTemr  Ueveuensd o ulfleomseErdd 2 ulGrm L Gemsulb,
SIDFFemWUD HHIMSE!. WMPSHGSGLILNET 2 beFaBN GhBlmeoulsd gmLBHLD
oo  LOTHBBEIGMENT  HaUBHSHHIWILT? i’ L wrguiest Hewguled gmuBLD
UPEGLFH6emD, el BF &Geufled Cameipid LFmFSHIIL_(BH6T, LSFMWD LLTHS
oD  GLMLBET  YFweuBP¥BHTer  SMJewild  QpSleumwin?  DIQHFIg
BTHOHTI9HM6NT HHHD OFUIUSHIT HTT6WID 6l6iTerl!? Eenal DIMTHH MG
&MJeilD LITFSeMTGLD. Beneu o awienowlmer GeuT, Hewi(h, EenevsH6eNBm  6T6rlwl
SHTUTRISENTGLD. Leuest GuoBuriien CLPGITI360D ®yemwi(h LIMI@G
QU(HRIBL 60HENMTEVID, HL GOHEMTID GO (HeTTondl. @eflFCaFTdmae  GFuiujb
utdleeT OmE WGHwTes 2 eenal. 2 FHled BoLoupld  GCrdHs
(PFHplmev 2 BusbFHuler Senaled LTHSEGW Gwsd @Uifle) sTeugmisenenGu
gnipalemengl.  Guwed I Bieump o ulfleomseflear  HeneudHeitenio
uTFeemenCui FiThHEHIeTeNS).

M.O. umrggama) (1886 - 1963) “@bHw unfulweder Hhens”

BauT urTdlpeien SiemioliL, 6GFe0e0lUId @I IGILIHSHHID, EIENSLILITL IQUIED
SpFWeBenpll UBK opulesmen GCoBaoETeLTT. SeuT 6uTe0LeUGH606M
uBnl  sefdal ey (Monograph) Geuefuil Geitenmt. ..M Sweveor,
asueLBeurdleroLmiudlerd, Gagmeng. .umer, Fedlewi CamCalIBFTIFerD Sialul
HHW urdl Semisenenss eIl MIbHTT.

urdlaet  UeLBaum MO miFeiled eueNIHamlgul  SHBIFTTY o ulifldeT SLGLD.
QUIRHLDUIT6LTETENE &L_60pTGeum (Bl Georflur, FNHTFLD), Gl
(ean@LnGsmemiiwd,  wBeungflderd)  eumbuemeu.  Guoevd  Fev  Hlevddlev
auenuemer (..Ml fuwieveor, eueysFFfwim), GGenmOFsveoT 6lamid UTF  @mLgmw
BEID  BLBUhTFHaN0  aleomig ol o ulflsemmasead  (Endozoic),
slenmm@Lm.".Gumym &fleroGui_ L GID6LEVIL_ 60 & 61T 60T B a6 60T Gogyid
auenTdleiper.  Fev  UTHFH6T  SHHMWWTET  GHLHNeVHMNID  QUET(HLD
SHBeaumolienUll  CuBmieTenel.  (HEITeUILIEL60T FemevaIT 2 LILeTHH60  UeT(HLD
Fper  Qumpa  (Halophytic algae). ueiliurenpasefled  euenpd — Lmdse
@efmpm L undlaer  (Cryophytic algae) eem — omwiinGapa.
SHenmoGLTGomerterd  Bloumeded LieNBlenmbhdH  LDeneVH6Te0  aUeTThHl, L6 G
fauliy PiBHmsasd SHIBH  (QFbuel — Red snow). dev  undasei
Breurpsreumiseier e GsmmmissTeauyors (Epiphytic algae) suenidsisen.
BaredBuimsl, GymgSeliwim). urdlaemenlt umpl LRSS SPaluwed Lfley
urdufwesd (Algology or Phycology) eremiu@w. F.E. ufiig, F.E. geyew,
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APP® LD

RE 6, M.O. umgzsms, M.S. ghsmeur, Y. ugdheurgr, V.S.
absreimisd, T.V. GBsdfargsmfl GumeaiCumt @Ml spds  urdluluied
6U6VGVIBITEGIT  SLEIIT.

QU IV ILIGRTLS6IT:

RH 0F60 DML W HBHISHEmID CBTewi gl (HlenmOlBLT@wmeTerd), 6
Cged UM  BEHHD — HeotewwBps  (GGenTOyeveuT),  HTeve
SIMWLILL 6T BBJD H6IenD OHTwIL I  (6UTELEUTHE),  HT6V6T  DIENLOLIL|L 63T
B&B(HLD SHETENLOUIBBS) (ewamL_Gymgdlguimedr), &HLD6V DIMLOLIL|EDL WIS
(euey&Fgmwm), SHlewenbHHeomdm @D  6ugaud OFBmewiL gl (er0emUGTTENSTT),
HemendHs @ eaugeud (Senm@m. .Gumym), @B eugeud (CasmellGwTSL),
Bm eaugal 2 Leud (LML fuwedeor) Semev algalld (SieLaUT), G&BeLLI 6leTILIHLD
@migs  sLed undlsel  (eombGerflwm, 1&Gyrdlerdigerd) Gumeiz 2 L6V
DIGMLOLIL|BH6IT SBTemTLILI(H &5 esT3 60T Ul eifleor ® | 60 SIELOLIL]
O&sTHEHBLILIL (HolTengI.

peoliugbuTHemensd  Haly Up urtdlset QUi sm o ulflsenm@lb.
® LeugHFHe0  FHEHeHT@IY  Coupun®  sTewrluBeudleoenev. LT serflent
GFevgauT GFeLaIGTerD OB®ID OCEBIOGIFELMIGETFTED LI L WML L LDH6T60
Feddbaramed e OFevgalT SreuliLBHama. Cayraler 2 L evb &STe0F WD
STTUGILLT60  @LILL BeTengl. dlev  LTHdefled SOMCIL, OIHTTDIHTT
wBpib Cardarear 2 BUSHEGSH CHemaulILBL 6Ol IGUT(HL H6NTET  DIGLSI6T,

uTedgTdEmIL&eler  LUTellFe0BUL eloLiTHeT  CuTaiiBeney  OFevgeuTled
SHTEOTLILI(H & 65TN360T.

OF6060I60 616160160 GLpUILIL L DI (1) LG5 68011 LD,
Lol GLament_Mwmigelt, eTeniCLMLIeNTF euemev, CaTevend o milideT Gumes
® MBUWITEL @G L  GF60  HIWTaIBILILBET  STRIILBGH ST,  EQSHHIL 60T
emufemmiBs@pd ST IL(hHemer. @ener HBLOISHTRISSH660  STeIlILBLD
UTHSSHTeUTe L umiEeT oi@lb. GBued Gemeu &HJF 2 Bushgluleid,
Gl o geoydlemer.  BHplser, Gy o ewiall  CQUTHL Hei,
sdFUIMD  Me] (pedB  SSweamBpled  uTFdeT  GQufigid  Ceumiul B
STEOTLILIH ) G5TN360T.

UTHF®HeT o 60 @eICUmEBHID. UTelleom GeIOLIHGHHID, LTl ICUHESHLID
B (HMBH6ME0  BIOLIHSEHIomL Hleiimert. @  LlemeypiHed (@H GFed
UTFEeT  @GeiImedleveoT UGLUMLBH m GCFul  OCFdMeNdH  HHBBSHI.
dBHBISHT_(H: HenmOGLTEOTETer0) HIGWILTHED (2L 60SHSHl6T HIWIL Tl LIGD)
USHW SHTeuy o LeuoTd  euenTFFenL He0 BSHHSSTLH :  wCeordfldben),
QT pBalsdeo (UG GBLmews. .uresr  Gumesi  uTF®elled LSBT 1960
Qo (paseT Cxhransl @eILmHSEHHBE 2 HaF6mern), FBGULD CLTL (HHeT
(Bulbils)  (eb@udBGsuflumalled @i  6ugew  WOTBILTL®LHS — Senenaei),
® BHH HIITAIHH (HYSHSH FUMHMLW LD  SLeWIBH6T  6UTLDSHSIgUl
AlSHBHFB6T. 2 FbHFH GLHMeD HHLLIwe| el WewiBD (LPeD6NSHeHSHanIUIma.
aBHBISHT_H: UHCHT. .Cumgm), Spmgser (Casgmaler GeouflseT  wBMID
o LevdFer  olgliugHulsveien  sapieled CoHraipid o ewie CFOdHEGLD
SIMWLILH6T) HFWiened 2 Lev BaIumbasHHBGH 2 HaHBSI.
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APP® LD

HENNA

umedleomn  @eIOLBSSD BumGalsHiEeT -  Zoospores (iBHHESTL (B:
wBeurgflden, omBLr@sreniiwib), BayTalbsiser - Aplanospores (GLosbedis
galf  OBmewiL.  BBEITAIHHIHET IBSHHHHT.B:  eueyFgFfwm), asweldbs —
(QuBCwrT  GFsvemev  @HFH  AlSHB6T  AbBSHHHHT:  GGToIFeL60T),
afiliBammero@unt  (Hypnospore) (sids  seauf  Gatewi  baJmalsHgl.
dBhSHISEST.(H: HlenmiGLrBometerd wmleumederd). Bmraidemwalsgs - Tetraspore
(@rlenLiDgul 2 L6D GHAIMBL UGLUMLHEH @BeOBLRULl  allHSHIHM6NS
HSHBBEH.  alSHBmend  HHBBEH.  GdBSHHIGSIT(H:  UTedend. .Cumeniium)
Gumeiimeney cLP6VLD ML OILIBISBS.

urdsefled LT IOUHSBHID cLPeITHl aISHH6ITNE0 HewL OILIBISIBSI.
l. 5% GCalblsealar Gemeoe] (UB Se@wlled  CFwelsld @5
CaO sefllett Demewia). TBHHISBTB: uyBeumdiflderd

. gwoBp Calb seaflear Qemeniay (LB SIMWLIL levevd GFuwiedled Geumiu L
CaLOL Ferfllett Bemewiay. o HTyewro: LTewrGLmfleonm

. (WLl SHAUBIHD (LB Siewlidend Ogwelleud GCeumii .  Gslil serflest
BDemewie]. IhHHISEFBT(H: FTHTEVWD) UTDHMBEF &FIBF OHeTeuTen FhaHd)
LOTBBHMBHDH O\BHTEIH6NT6NG.

W5 OHTTemOWITET DLe0dT SMiIGLeIWT (LFellwbemur) efer LK GMILILTe0
o oitenigl. BB gmHHTL 2100 W06l SLIBHEHHEG (PTIT 6L S&)
W&Fselled DY LIglD BCHTeTB60H6 60 6wl MLl L S

uenBHLILIT(H:

urdleefled  sTemilLBLD  BHpOseT, SmFulmp s, GFOy 2 w6y,
® L eueminll], BMICUHSS (B SpSweBpier ongliten uied F.E. . .fil &
‘Undsefler  oemwol]  wBpd  @eniumssd  (The  structure  and
reproduction of the Algae) (1935) sieti3 ®eflsd LmfEemen 11 eu@LiLiserile
S  aumalLBSHIHWeTenTT. Seveuwiteuer: GGenmGym. .emud  eronhHGHT. .emud],
HeagBam. .emud,  BudlevBeoMBuim. .ewud,  HMIGLM. .ewud,  emLGeum. e,

&BenmmBymGiomBentmigentl,  wpbellBerrt. .emudl, . .NCenm. .emudl,  Cym@Lm. .emud,
FuwiGeot.”.emLId.

&GarmCym.".emud, . .N8emm.".emudl, GynGLm. .evudl gl su@liyseiler Fmril
LIewTL|&61T HGLD OBTBEHSBUILIL (HeiT6rent.

&CermGy.” .emLd:
Bemey  CUTHIUTES “USDUTHH6T 61l  DIMPSSLILIGH BB,  GLHLDLITEYID
BifeuTipeuet (HeTediT - erMUIGTTENSIT, HL60 BT — SleveuT), Fov [HlevHIHeL

auenydbaniguwienr  (19GFewng. .Curedwim). usmEGBmISHHET  algausHHL  WIGHbHD
Coupiun@y  smewILGHBH.  HenmmOGLIGoTeITedled  Hlewrewt  eueIEID,
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AP 0
Gxymalsn QB QUQATGVILD, uBeumifls 160 HFNF QUYTGVILD,
oarBLTGsmemflsHaHed  auemevlileiiente  GUTEIBILD, eOMUGTTENSHITAND  Fi(H6IT
algalguld, mFsHeioTaled BHLFHAT augaled, wadedlwmalsd LB algalsid
LIGMBIGH60NEBIB6T ST LGS OB, UFnFwd a, b dwemer  (poHaul
el FCsFTHm® HIBLOHET SLGSLD.

LIGimIGemnlbSHHevleen  enLflammuibser SHigFld GFilsbdlamer. Gsuld Eeneausmel
UIsSmSULD  Gubmleiener.  OFevgieuflesr 2 eTen(BhdbE  OFevenBsomamanid
ARIRIVEICETE OILISI9 GTTEVILD DTS SHI6TL_TSH60 (PemMBUTED 92 L6V
BaOuBssWD — BunGalssiser,  baImalssiset  (Aplanospores),
© BHBHBITANHBHIHET (Akinete)  ewsold Limedleom B IOLI(HEBSH(LLD
BOL OUBISBSHI.  UTIIIOUHEBHD @55 Calbl Hefladl Sevenia), FLOBH
BaLBL s eril6ar BemeTe)] I606VG (LPL_6DL_&(THE) BIFH6V (LPemmH61Tl60
WL OILINIE T3 60T. &Genmllyev6LM, &lenmOGLrGLometery, RUT6LGITEH 6D,
oeLICTTem T, UuBsumdfldery, Gaym, olsveur GuTeiBenel @6iIeUEGLILIeI6T6T
LITF&B6Nmm@LD.

S LAGer. .enuid:
@eu@lemusF Fibhs UTFS6T “‘LELILUUTFSeT o6 SISuILILIBETmse0T.

Qu(pLbLITeLTETENa &L 6060 aumpLImal. LeMuyGrmdhenmouim Heitetfled euTDSBSI.
® Leolb @ augald (HCLASMTLED), @emev eugaud (19&lGuITLLT) (LpFH6v
Wsloufw @y’ s &Leourdlset (eomblGerflumr, GuasGrmdlertigerd)  eueny
Coupupamal. 2 LowdFHed @aflFCsidmaulsd FHUGBWL Bewev  Bumem
semwolidb (Frond), emby Gumems oemwliyd (Stipe) esuenigens et LBz
® L 6UID P19 HCBTETOUBBS JHIUTH LIBBIHLILID (Holdfast)
STEOTLILI(HE 6313601

uFemswib a wwBpib ¢ HCrmgenmmuiBse, evMHEHT. Le0seT Gumaip BIBLISE
sTeniliLubBPSeper.  Hmsl  uwply  Bipolwrer  CLwysCaer eromphalesn
st ILGIBEH. BFH6a @eeualy urtdeendd opedel UFFUINHbHR
uaply misd  euemy  Coumiu19hdBd  HTTEOIOTSBSEI.  OTENL L T60,  e0TLOleuTTIT6oT
Ga1ollILy 9 GUIGUTGHLD. HBJ Il B ICL(HHH SDIEMLOLIL|&B6IT
STEOTLILI(H ) G5TN360T. LSBT 1960 QUTHSBHILIL L Byewi(h FLOLOMmM
smFuimpset 2 eenar. BFHsv @am FTLoL @55 eugaled (Whiplash),
LoBOBTETH) GBIBTHHOLTSHS (ayem©lenB(H) augaleib 2_6ITeNG|.
uTelleIOUmSED 5P Bl deflet  BenewiallelBbdHl  (LPL DL H(HeYBIFHED
alewy  FSTeilLGHBH.  OuEpbUTeOTRImAISETNED (L DL HHOYBIHL  6uLd
uredlerl OQU(hES BHOLOUBIFBS. FhHHH WLIBBID 2 6TeNgl. (RHSH 2 (HEULD
(Isomorphic), wrBmI o Heud Sievevas @l et gt Gl o ulfl Frsraib,
eomOGeorflwum, ... Awserd, 1&HYGwm LT GuraiBensal @slauGl UTHHEHHG
61(6SHSHIB BT (HFH6NTGLD.
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urdlsefer euenasLILIT(H:

APPE® LD

HENNA

UGLILY

isIET)

sanFuilenip

&Benm@yrm.”.em
Lgl

UFemFWILD  a,
&G _19eomTUIHH6IT
- oo Ba. L7160

b

1, 2, 4 sedevgl
o15B& GuBulL gw
SI61T66mL_LI (Lpear
LB SlevamLofbs,
Tl emL
HnFUTemLD

(Whiplash)

R5D

e, .emL

UFemFWILD  a,

&G 19eomTUIHH6IT
- ermHGSHT. .60

b

(PEITLBS B 60
QuUT(HHHWI
FLOLOMmM
SHMLPUNENLDH6T, (1
SBIBT BB TS
seguiemp (Tinsel) 1
L emnL 5D
HNFUTemLD)

Byewi(h

O&T(pLILy,
60w 5B TS 6ot

Seny@am.”.emL

&

LUFenFWID  a,
&G 19 eoTTUIHSH6IT

b

(PEITLIBSH S 60
QuUT(HHSHUI
TQVAVE
FLoLOMBm
&LOLOT 60T
HFUTDIPDH6IT,
@\y6v1(HLD FTL_6mL
K55  OFUmIPSH6I
VoL 1 FTL L
5P HenFUlenLp
BB 1 GBIBT
SHBOLTHDH 6UMNSB)

@I
Syeni®
DI6LVG

6TemTO\GmTU I,
60w 5B TS 6ot

BudleuBeuBGuu
m.”.enud

LIFenFWILD a,
&BymgeTTUI(H 6T

C

(PETLIBSSI60
QuITpbHHWI
SBIBT BS0OLTHS
HmFUTenLD () 6u0T
Gl _s6iTle0 1L (HLD)

Q&bIT(H

o 5Bsm e,
O&TQLIL

SMIGLT." .emL

LIFeM&FWILD a,
&G 19 eoTTUIHBH6IT
eromHG&HT. .Ll60

C

2

(PETLBSH |60
QumphHw Fwowmm 2
GBIBT SHHOL 155
HFUNGDLPSH6IT

SHJFLD

LIFeM&FWILD a,
&G 1960TUI(HSH 6T
eromHGaT. .L160

C

& gwwBB  (FTLmL
P5F  BMPUTMIPBET)
LIS GUTL 19 606ML0H S

smuienlp  GeueiGaum

SHJFLD, 616001 (0l60TU I

&Benm@rmGuorm
6ot eoNBuLl

LUFMFUWLID  a,
&SCymL_19eo1TUIHH6IT

b

HENHPH60 266N
2 GLOLOT6T
HFUNGDLDSH6IT
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(APP@ 11|

HENNA

| eomBGH.” L T60

UGLILY

BBt

smFWlen|p

Gy

w61l Geur.”.emL
&

uFemgwd a, b

(PEITLIB )60
QUT(HHIHU
SI6L6VH)

]
Byewib

O&TQLIL
LIMTJT6MLDGVIT 60T

G&mIbT

HHOLTHH

HNFUTNGMLDBH6IT

60Ol 61T 63T
SHIFLD OHTPLIL

Syewib LN
gL enL 5D
LoD SBIBT
SHHOLTHS

HNF UGB

LIFEFWILD a,
erMHBHIT.".LN6L

£606m6V LGenmiliguiest

SHJFLD

CymGLm. .ewud | uFemawd a, r —

amLIBBsm  erflSifl6iT

FuIBeurt." .emLIguI6oT
SJEFLD

gwBen.".ewud | iFepFund a, c | Be0enev
&CymL_1geotTUIBH6NT
C _
mLISBHTF UleoT 65T
9l60Gs0TenLIHEHTF

WLI6OT 60T

(Gunrenuifliguiid),

QUIQAILD (Guriremuiym),
OIHB  FWWIMDL  [HeDBHSHIGTENTHT6L
LUpSHI_(HHenen o (HauTdGdHlemert. UFmFud a ol 1 — oudblsr
afigfeasr r — ooudslsrsweler Cureap  @ealsCaismae  BHiBLOsEHLD
sTew LGS emer. LTeleor SeiLmessd oBams alssiser (Monospores),
BeoLPpmev alsgiser (Neutral spores), prasamn alsagisen (Tetraspores)
afl  poLOUB@EBE.  UGemmfipw  sysb  GFOlyl  QuImeNTTE o el
(WWLMLSBH Bewewia) (Wemulled ULTeleIOLIHGBSHID  HewL OLBISBSHI. LT
Benoumes 2 piiurer  aOUTCLadwealssssSe0mbha  (Spematangium)
aOLTCWaduwd CaremidBgl. GCuen GeaiCumess o miiy &STTCUTGHTemilwiD
(Carpogonium) eI SI®WSSUILGHBSH.  e0OOUTCLaduIDd  BEITL L Sded
absHHIF  OCFeveol (B (LDl 2 U HHOLT — BewewibFHl  B(H(LL ML
o HauTdBgl. SHpLomL saialshats (Carpospore) 2 haundBgl. Salalshs)
Cxmppielsagd  Curgdl Gemed UGl BOLOUBISBS. FhHFH  OTHBHBLD
sTe ILUGSBE. Cagmdlwd, uredengCureliwm, O2ediguid, SMUGLTEeILOWT,
Aarmgerm CuTeBensy BdHGHUWL UTFHEHEEG IBHHBHISBTL L TGLD.

6UIQAULD
Gamymedent,

SIELOL LML UIGI. Qg60 Bem1p
(CamenBGuimenydaib), [BITLIT

a5HCaHrpbeiwmesr  GuTeTBeuMSI60

)

U’ MGWITs T &Herd LGy et UgLbUTS o ulf
erflOum(melT Swflgh 56060 LWSTLBGSHSUILGSBS.
ACITHESWHms STILUGHE0 LUTHB6eT @M s SLBUTH S
(Kelps) o@umgesr membsd uSML  QUIHL S6EMTEGLD.
&BanmOgevevT  H&ll  OFed LIHons  LWSTUGSHSLILBGHBS.

6TenILD
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APP® LD

HENNA

® [ILeNMHIB6ITI6D 6UeT(HLD  (HEOTTEOUIGV60T  FeNeVGIT 6lenID  LITH)
® L6 BvHHMBG Bpemeuwnen B- sCrmligenensd HHBBSI.

urdlseier QUTHENMTSHTIL LILIGITEH6IT
urdseaiar QUTHTHTT LIS OBTHHBLILL (HETeng.

alLetewi | UTdBefllen QUWITEEIT

| QUITHETTHTILI  LIWI6STE®6IT

Lwignieitenn Q& WIe0EH61T

1. &BenmGIFsveLM,
FITSBIT6NLD,
61eoTg GyriomiTLm

euTLOGeurlu,

Sl6LT,

o 66

89| BITITIQ GOTIT

&grfGsuflum, Gegedliguisveu,

SDIBTTDIBITT OFe0gauTeV(HHS
Quplup  CummeT, HliewTE@UTTUIuwIeD
SITUIFF  Gnl MIS6M6D  6U6NT 26T &HID
il s LWSTUGSHSILB S BSI.
UL puiBaeo slempulesd o e OuTHey
QFUIHED, SIPG OUM(HLH6IT, SHTHHLD,
SlewllsHeit Q& TLTLmedt
AEIEERWE )

LWSTLBHSSUILBH BSI.

HITETL_Jor0  &liflerdLierd

Cayredleiiest - UBLDSF, 6UCHITEILILLF &

(Paint), (@rssb 2 mpaiser (Blood
Coagulants)

Swmflg 5660
LWSTL(HSHSULBHBSHI.

BeudBerflw,
SLerG&mLIleLeVLD

0 Beur. - MerOFIMID, GleOTETLILF S,
SlLmBB & O meiTenTs) SlenllHeiT
SWUTiided LwWSTUGSSLILGHBSI.

eumLOIGeomflwm,

FITHITGIOLD,
SLer0BHMLI6L6VID, LU 561D

SHURMIOTHL LWLITLIBHS DS

LWIMLC_LLD

@b&6i)

(FeVlbaT

4B

emL WL Godlus e BT

LOIGOTEBTLIL | QUIT(mH6ITH6IT S,
sl oB@Id  gluT  euellenlo
gL B Qumments CFTedslIBSBSI.

QUQSBL 1Q,

6958z mLIlsv6vLD,
U ser0

Gaiym,

® JRIGNTS LWSLIGSHSILBH MBS

& OlemTOIFeLELT

&BenmIys06lleir -
Swmfl e

o ullit ergmIGuUT(HeiT

& OemTOIFeLeLIT,
QFaNGILeroLDerD,
FlemmOBGLmGLomenTerd

sfe BT &HHNHH0, wra GBlui (b
o _ulflemiser

SmID  CFUIGOSH6IT

1. QFuMTe  emeUTOIF6iTerd

&1..U  sreugshdled el HIH
Grmu

oam@L TG mewiuLD:

UG — &Oenm@ym. .emud
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APP® LD

HENNA

gleos — oaGlLTGsmemniGuisderd
GbwuD - 2@ rCHmetGuid]
Guremd - ea@Lm@smewfluid

oa@LTBamenflwbd e Cureip o L svenolienl OdTemiL  Heitetfled eumpLD
QM utdwn@b. el  Gend, GLeL, gfl, GCxmalujeter  Bifled
sreILGAB. o Gsmewiwd GLfebligfl (Oedogonim tetestre) e1gib
FBplend HevHHeL UTDHBSH. BFH FIUIUSLD WOGHHSH LDEwIEwNe0 UTLDSIGIBSI.
Bed BMIFHET QUTTHNEISNT 6B QL IQUiD, (WHTHS EenpH6T LIHHSHID
STEOTLILIH ) 63TN360T.

9 | 60 SIGHLOLILY:

e Bumes, L GF60HENTEL LT HEnETHNMB 2 L 60D STl ILBH MBS,
mlel  BEBID  DIPLILGHEH  CF0DMeNSH HIJ IOBB  DMETHBHID 2 (HeD6T
augemelll  QUBEIeToNE. MBBLBB  SieFesesd uBpikL (hold fast) erems
Semwlienlsd CaHmmpelsding. Selaumlinled  Sigliugd  bHewil  alJed
Cumaip B Flodemen OaTawi(heTongl. G&H HMP 2 L6VD UeTHTHH 6L L 19
My o FHFmH. Hl CF0 UL augaubHHGeom  evevdl  HewrGLT
STILLUGHBH. 2 L evF 6F60 @alOUTEIBID 2 (HeweT aIQAIGHMSL  CUBM
H195H5 Smwlmus CaHmipelsdBgl. Selaemolilel DIQLILIGE Ll alJed
Guneip B Fledemern

sLeV60 @b FHpanfes Lulgmesib:

SLIUTenLIH  SLeoauTm, a&lpmdlGeoflwm  siBedlord, 6MedigGuisveor egF@ymaT
Gumests  unddeT  UTHFIDIORIGET — DiBleudLF  GFuIw  euemisfaHluled
QUGTITE S LILI(H &l a1 13601

sLeouemen (Sea Plam) ereiiugy  Gumerbigedwim  LimeOOLMTLOed  eTemitd  LIQpLIL
UITFWIm@Lb.

Smwlienus  CamBpealsdng.  @eleumwller  DiQliEGd  bHewiL  allJed
Cumaiip B Flodemen OBTewi(heTongl. BFH HWP 2 L6VD 6UTHTHH 6L L 19
ey 2 SHaydmgl. Hel OFe0 L augeubHGeom  oleLevdHI  HewrGLT
STEIILGIBSH. 2 LevF g0 @aOuTAIBILD 2 (HemeT  augauSHmSBL  GuBMI
BHS5HsH OFev Gaumydh Osmeui(Betengl. OFeoseufler o LB 9IBHEHS
GFsvaiGeumerienmenid, Geuelliyp  SIBGHEG OusQETID SpeTdl.  OLISIY6T
OIbsFBG GCeord mEL1gemed Ll 6 Gl o dm CuTaB LGS
o sitenigl. OFe0FUMHBE o Lupoms  enmerdom  Feleyd, e  Guflw
QUTE&HEGAUTEVILD ST LGS MBS gL GLmlenTaID AUEMGLLILT 63T60T60
SIDWLILDLU  LUSHISaISHmBHH  CaTemihelengd. @&  OFedellet ¢
wpeweulled  AmbHEH  OBOWTH  (pewed UGH  euedy  [Hewl(BeiTeng.
gL CLmienTasHFHe0L @(h 2 L &SHeyd Lew enUMeimuIbhEehd STenrlilBaener.
@empuier  mHISIIUGHUTD o 6iten Flovo  OFeudelled  euemermwid  GuTedrs
GBUih®e ST ILGHGIBer. Qevau ‘Bl GHTUIINH6T  eleILBLD. BSHHMBU
OQFevms  “Gamil Gaevser (Cap cells) eemayd SenpdsliLIBE 36T
oa@LTBarenwsdHBCs o ullfl dpiy uveiute @by  OSTIINCFOD6NT
all6NTHIG) 85613 60T.
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APP® LD

HENNA

B SMIOILI(HEHSHLD:

oa@LT@smenflwb o 160, uTedeon MWD UTI@IIOUHSS (LpewBUlle  eLp6eVLD
BeIOUHGBSID CFUIFIBHI. HIEWILTHE0 WLBBID 2 BHEHBITalHH 2 (HEUTHEL
(peVlD 2 L 60 @IOLHESD  HewL GUBISIBEH.  UTedeom @6 IGILIHEHSH S5 68
Gurgl BUIRIGIHHIHET 2 (HeuTHlemer. FTHBLOTE GDbHeneoulsd Fev 2 L 60
OQFebs6lT QUInIGaldHSHemeeTs (Zoosporangia) GFuweoLBSaBer. @6ubleu(h
BURIGaSSBSSHBHIID P BURGSS 2 (hauTaBgl. Semel HBLBBID,
pLFAwenLw CoBu@GSHuled aul L. DML FI0 HieMaleLTET HenGUTenLDSH 6T
OxTemieiengl. Qeleuend smFulewp  eowlliBg ‘e LGeTaTeN
(Stephanokont) sesuiemp Siemwe @@ QUWIT BUKGelsHsHHe0HHa!
BumGalsaiseT  OQeuelCupl  Bfed WHhHeH  FTHEHLOTE  CU6TTHTSHMS
SIDLHIHAL G DI  OF0HNMTH  UGUUDLHESH DIH60 QlIBF 6Fe0
UBBIBILUTSD  ugemwwter  CoBuBE Oged @ 2 L VHMBUD
CaxmBpIelsSBEI.

oa@LTCamamlwsHFHe0  (PLMLSHABIH  (Pempuled  umedlers  GLhESLD
BOLOUBISBE. et CaSl L  SbHifiguid eleiab, Guewr GCsLbl L &b
o615 TemflWLILD 6T6UTEY LD SIMLPDHBLILIBHB ST LIm6Vl6or o mILIL|H6IT
STEILILI(H6U S 60T SliglILenL_ufev oa@L_m@smevfluiLD &\ D EUOTL S EIC]
FBBlemiseTs  aumSLILGSSILL (helTerer. Sewer 1. CLm et FBplemisei
(Macrandrous) 2. gL syewr Abpflenmiseir (Nannandrous)

Ouep syt Gaumeveuend (Macrandrous monoecious):

Beiuens  Fpplemiseiled  obHfgumseEpDd, —om@aTemiwmisend @Gy
o Ledempuiled SlemLobHgleiTenedl. 6I(hSHHIGIT (B: 2@ m@smemiwid . .LNFengs0
(Oedogonium fragile)

QU@ Syt @@ umeveuenad (Macrandrous dioecious):

Beeums  FBplemisaiey  oubafipuitiseEpn, oaGsTemilwumsepd GeuaiGauy

o Ledempseiled Semobgleiener. BSHHSHST.B: o2m@LrCGsremiwb  HyTad
(Oedogonium crassum).

GLeoL sewm Freuy dAppemiser (Nannandrous Species):

GLDL Lewialend GBemIpHeriled TS GHMiul OLewT SenIDHETTET (GL 6ML
SLEWHTUIRIB6T  CHTamISlemer  (2msmeisl LTGHLLID). @&FFmrlemiserie0
UHHIlle U IBISH6T By (LP&H6L BTETS) CFeLH M6 (Ol TemTL
Bemipsefladipba! GHTEIBISBSI. Beveu b1 555 S0 BHSI
(Androsporangium) QeuefGupid syewialsgisefedmbs  (Androspores)
Caxrapsma. SemialsHsspn omBareniwwpd @61 @emipulled GCHTeaimseimed
o3 “OQuewt et alsssd (Gynandrosporous) eteiLip. 61hHSHISSTL (B
o HTeidL LTEHL LD, Reweu OousiGoip @enpseied  GHmeirmiomuiest “gHeol
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APP® LD

Semouent  aldhsab  (Idioandrosporous) eenmiLEL.  6BSHBHISBT(h: o
&imeor.” .L1GTL_LLD.

SUbFHfiguid L160 &H6NFUTGmLOU|6ML_LI & (HLD &)\,600T GaLBLBemer
CxrmBpiesasng.  Qmel  Levdlfipul  FaT  GuesTd  Uateybm  LUBg
GeueNCuummis e eor. (WA THS 2a1(B 6wl UIMIBEN6IT Gprea) B (HLD
SLenialSHHH6eT  Goud) FHrewiBGHeomer HeugliBaleimer. GeueflGupu  HHHD
et Cafl Hefled e 2a@smanflusbdler Fieufled o 6o FHiewen euHULITS
o 61 OFe0FBFH. LleienlT el 2 I SHAYD, (PLenl. 2 L SHAD Eenewihdl
SrleLoigul  SHUpLenl  (2n) o heurdpal. smBB U6 ShpLenL
oa@areniw geufledl(pbad Ufha SHomerF BB @ SH95SH 2 OB
o WILTHSS OCHTaHBH. I LU SHIPLML  GIMB6L LGLILIDL [
Uev smFuiempsemer 2 el BTG @bempiwl () Sukigeldsismer
® aWILTHGIH M. SHUPLenLulledr  gGouT FenFHeoudl b SUIkIGalSHHIH6N
CeauefCupSamBer. el (PmeTdhdHl @BMBLQUl  2aGoTenilul  EenLDSHmeN
GxprmmIes & 6sTment.

oarBLTBsmemllWSHHT  auTDHNS QI L HHL GBS HTeOED  aUTIPSHwIgUl
SHUPLOL BT MLIDIQUl  Hlemeveduwld ST HHMEH. o1aiGal D HBHTeUTSH S 60
isl0lis] LOIQUIBl6m6L (P SHCTEMLOWITGIHTED SITETLILI(HEUSHT6L B6leUmSB
AUTDSMBFaHIPe emenpiguwl Csll o ulfl aumpsmass apsv” (Haplontic)
o6 SIMLPSHBLILIBHS BSI.

Gaym:

Gl — &CermGym.”.emuid

glemop — GaGyeverd

GGwuD - CxErd

Gurflemd - Gapym
Caym QumgieuTs ‘@60 HeaumgmiseT (Stone worts) e SIMPSSLILGHBSI.
@emel BTN  HlemeuHenTaiwl i, DDA UWITET QDL H6IMeT DY &HFH6r
gaHuled LB, cppd eaumpdeper. Gsyr umedst (Chara baltica) ereims
fppsleond o 1 piled  aumbIBEH. BHHTUy 2 L evHFHe0  GUHUTEID
sTeodlwd oBE@Id Owdetdlwd smTuGei. CUTHHEHI STERILILIGHBSI.

9 | 60 HGNHLOLIL:

BHIHTATD L0 OFeOH6NTEOTE  HeMIBEHHGL LOULLSIQUl 2 | 60HNSHH
CamewiLgl. SHTeugld edwowl DiF&H, Gauflde eler LIMGHSAWILGSBEH. Gouflmer
e CuTaipl Lew OF6d HIEMLOLIL|EDL WL &enal 2 L 60HHeT HHQUILBSHSH 60
BmHCHT DELEVF) 3 U@&FHulled 9 _6iTer &He0)|6)165T Geuefiiym
CFevmallel(HHCHT CahmBmalsasliubHpag. GCoalsellar Sempseaisd  Fileuns
SIDWHS GBGGHF FGalTsel STewiliLbGHamer. Sbs GCeaufleel 2o L evdhalen
MW DIFFH  QUETTHNTSHHL Ll eumpeyd, o L], SMFUOILIT(HL &Hener
2 BehFald 2 H6|sleTmser.

® Le0HFHS ol DIFFH  HweNHEH, Hewlh S, SawlalenL LGS 6160
UNsaeBwuinGang. sl UGHHellear  mLuIGHH LD  [Hell
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APP® LD

O\F60FH6TEL ST 6mLDUI SIF G (AL DI6V6VF Sl enL_ ALY
STILLUGSBSEH. DFF CFOBMNF  GHHSH HWIL OFRIGHITET  DleTailed
Fw ysenll OFeLsH6T SaIlILGHUN(HHH CHTaTBIS Iment.

Cxym  eumelFemg ommid Gaym  Camymedetm  GuTEIB  HTEUTRISETNED  Limewol
CFe0®6T  FHTOILILBAISH VM.  HTUFHHeT — SaIILGHUIIBHHSH Py
allgoner euemileeT CHTHIBISEIBET. HiEn6L.

1. eugblemL Wl eUeMTFS OBTEWIL  &Hlenendelt

2. auIbUBMB e OBTemiL &Hlenereil

3. dposdevsenr (Stipuloides) Ml Gaededalr cpeold ewOUI SIFS LOBHID
LbH SHlenenserlled euenT&Fd BHenL GLBISIBSHI.

Cxymalet SEIILGH @0 2 L SHmeUU|D, GHeomhSH  616m16001HenHUTND
BET(IPL ML 6UIg6N LIGMHIG6mISHISMNULD OLBBIeTENG. SamialenL LG Hemrl
CF6LHEMEITULD, GMLOUIGH 360 Qb Quflui QT (&HBAUTENELULLD, L6V
® | H(HBHBHMEMUILD, 6TewTenIBM Ul Beulge LGmIGHemIHHMBUID OHTmILSl.

Caymalesr  ewg GLmienmmad  Geweliuypsded  yplemmsd  (Ectoplams),
o psHed omlenmsd (Endoplasm) etenr Geumiu Gefengl. LpLlenms &5le0
gl BLmiemme paiey (Cytoplasmic streaming) srewliLiBEBS.

B MIOILI(HEHLD:

Gxym S Lev  IOBmID  uTeleIUmBS  (pemHelled Qe IOLIHGHSHID
CFLIsBE. SHMW2 L  AEUIOLMHSESD  BLFSHTOUQE  DIEDLDEVEIDBHENT
(Amylum stars) Gout Fmigipser, (Root bulbils) o meuoBs Fpigiipser
(Amorphous bulbils) wBp @yewimbd Bleweo  UCITGLTefT  eulf
WL OLIBISIBGI.

LTederOLmSsD  (PLeLsBapisen  (Oogamy) euemsLmelea!  GL(HSHLD
ST ILGHBSH.  auFbyenL Wl euenTFF  Oamewi  Hlenenderiled  HTWISHHDHD
urtedesr o milyseT  CampmelssliubGHamer.  Oiewt  umeder 2 Ml
abdifiguid oeveog GGeammiuyed (Globule) eteeyd, Guewt LTeder o i
oaBareniiid  oevevg  Buydbuyed  (Nucule) eeiad  SimwsasLILGSBSI.
pwswed  GCemmiluevidsd GuBuBLTes SemhEeTengl.  Slenalsd  Guflu
Gamen  augaemLW  HHFHFQUISHET FaUT 6B OFeOHEITE0  SUOIFH. Eene
seug Oasvse (Shield cells) stenm SiempdaLILIBS 36T

AHFHTQUISFH60 BEHD PICHOL (HHemen 2 BLUSHSH CFUILISSmIgU albSHTHG
Bzt  (Spermatogenous filaments) arewiiLGHaBer. Sbs OenLpH6i
BBHMHD  WICHIOL BHemen o MLSHFH OFuiHlemer.  Blupbuledle  LTedleIL
QLI BBHID (PL_60L_BH(HeYBIFH60 (Oogamy)  euensLITelewILI QLB BHID
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APRES LD
ST ILGHBSH  auFblenL Ul euenT&dS  Oememi  Hlamenseied  HTeHHDHD
urtedesr o _milyseT  CarBmieldslLBGHamBer.  Suewt  umedler 2wl

Qb figuid

AHFHTQUISH60 BEMHD ICHOL HHemeT 2 MBUSHSH CFUILSHagul albSHTHG
Bempset  (Spermatogenous filaments) sreniiLGHaBar. SbH SenpSel
BBHD eICHIOL (HHemenT 2 _MuUSHSH OFuislemer. Bupbuleder Gumu@asuled
Wbl FhHeT Bureiyl H(HEBMIHSH GHPeL 6CF60HEHD, MbHHI (P9 6CFe0SHENHLD
(Corona) smewiiLbGABH. BHT MLWLSHO @ (WLedL  STERILILIBSBSHI.
PwsLe  WPHTEFF SmLpbsliear GwTul egeoset Lfiha Hlw  ememe
IBLBHSHIF SIB60T. S leneest PGl B (HLD S),6001 (€I MCEN
oaBsTemlsHHeell  2aBHeoySmEH.  SeleuTml  HIDWUID  BSHLD L6
Calfl sefley gCapID PEW  (WLemLUWL 6T Bewewihdl SJlevL  Ligul (2n)

smulomiow  (Oospore) GamppelsdBa. Bbd SHUWL®L  H95H5H
o ompewl GCaHmBmIelsHa @ule] HMewsE LIBEG (Medhsd STIDLISSBS.
SHUPLmLUND o 6o o & UGSLUDLbHSH BTG ebempwoigul  GFul
2 I H(HIHBHMET HHBMS.

BFe0 (SIB 2 I H([HHH6T DNHBHalBHemer. 6lehdll @h 2 L &([H 2 enL Ul
SHUPLML  (PpevendhSl, emenp  wigul LGrmGLmeiwrensy CsmBpielssngl.
Caymalesr o Leulb ebenm wWiul Hewev CUBBIeTENSH eUTDHMS  SpBdluiled
sHPLeL W GO  SrleLioguwl  (2n) DHoevenwld OsmemiLgl.  oHG6

Cayralest eaumpsms &SBd QBB (N) UTDEHMBFHPMEVF  FTTHBHII.
BdFev shsd wmpp (Alternation of generation) srewiLGEBS.

LemngGuir..enLIL_&6iT:
Sraugll Qupbliifleler Bimblev eumeue:

&Lbe urtLiifalled uTdselled LevaIME 2 L6V SO 2 _6T6NdH 6CIaILIMS
SMNIHGHTD. Aemer QUIHDLITEID BT UTD HTEUTHISEMTGD. UTH Herllent FF(HL 60
suenflwevr| (Heterotrichous), ungriension da eueniiFdl, seul el HemendzHe0
(Dichotomous branch) Gumei ULeWILS6T &SLBHSH STOSH60  BTEUTHIBET

Peodms Gprésld GReUB  SYbLUSSlar  aaB  SHSSISG DTS
o eitenigl. uTdseir Cumess

fleu pgmb smedwim (1882 — 1934)

SbHFuIL LNengGuimeogd)uflest SHHNSD 61601 3] SIBWLILGSBT. Beult
"edlauTeumT 610 S0OleuerOLTesT  alomeowTerd  Slewil.  Lighamll  L1Gemullesrend”
oeIm HIemeY OGeuafwll L. o FHeiGamenerveveor, arFHwm, dHeummigblwiedeom
wBmid  evleLe  GamelOwedeor Cumei yHw Cuilemisenen  @euT  Hewi (B
LT9 &HGFHIGT6NTTIT.

(eiGarmgseMed(hpbadl  LengCuim.”.eoul 6T CapmepSuN(hHe&H6eumd  6T6Tll  LIGVT
SHAHISHBTTH6T LengGuim. .enul selT e  eleMl  SHHOSTEHIL  HTEUTHRISETTELD.
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Beaaumas  GpTeopevdaraurmiseier  (Primitive land plants) semwtny,
BeIumesDd CuraiseuBenm HTD SBOUTHI alfleurs SIPSIuIEOTLD.

LNewyGuim.”.emLIL_&6iT  FJLOT6T,  [Hlpevment @ mIG6ile0  eUeTHanlgUl  6leMul 56V
AUTDSHTOUTRIGTGD.  BHaUBET60  QUTENGHVHHFHH6IT  HTEILILIBEIZH 6L6M6V.
oGy @emer  “auTervGevsFHEEaaBB  eurshsraugmisst (Non vascular
crytogams) eI SIenpSELILBGS GBI,  HlevsuTDSHTeuTmIS6eNTS  SHLILIDID
UTDSHMBFHIOBFenW  Hlewme]  OFuiw BT OeuFWIDTHE0T6e0  SHT6UTL
Quepbifeler  “BiBleo  eumpeuewr  (Amphibians) eeieyd < Sewe
SIMLSHBLILIBH6STB60T.

OUITSHICILIGHTLS6IT:

o Gaut, ewi®h, Bemwev el CoupUTBBTH HTeuy 2 Levld GO LS HTeusF
FhHHOWEF FMhHEH CUIHLDLITELTEIEna 6161, HleVAUTIDSHBHTAUTRIGBET, 6(h
Flev miteumibeuest (flweveor, FadFGuimaTTiiLIen).

AUMpPHMSBF  SFEBFulled  OUHDLUGH D  HeWIL  GUTDHTEN  OSTewrL
CaflLas 2 L6 Hemev uEATOsSBa. Fred sreugmiser (Liverworts),
Qambysh  sreugmiset  (Hornworts) Gumeimseney o 160  suensemwF
FibhHemal. TeHelled @emev, Hewih CUTSIB LGS ST SHTewrlILL L TeID
Bmel 2 ewiemowltel  Hewih. BDewev  CUTSIBoUBENB  RHHHEV6L.  FJ6L
STAUJRIBET  [HeVHFHe0 LLMHFH  eUN(BLOSHEMD  OFBTemIL. 2 L 0SHmSL!
Qumml, Geoufl®enTed HenHHI 6T ReNewiSHLILGHBH. BaICaITH6T FlO2 DB
Geuflmer  (Smooth walled Rhizoids) e eteuenfl (Pegged Rhizoids)
Goufl st 61607 B(HaumSLILHLD. L160 OF60&H EMHeML CF FH60B6IT
ST ILBHBSI.  oTer0H6eT  Bemev  BuTaiB  BLFeEpLeT  gnlgul  BHIOTHS
MWl DIFF OCBTemiL 2 L 60HMBWD, Lev GFevsenmed e GCoullsemenu b
QuBMIHBEGW.  NewgBuim.”.enul’ Heifledt  SiewlI]  WBXID B ICLHBGLD
OaTHEHBLILIL (HolTengI.

AUTOVGVS — Hlaidbdenmer  emFeo(pd, . .LGemmuwi(pd  STenrlILB6eUd60em60.
MBWTE0  Bewal  AUTOVGVSHHHFHBNMBB  LLOUTHSTOUTRISET 616076 LD
SIBWILIBH S e 6.

2 Lo @aumebsd Coumpsi  Owm (Bohser (flbFlwm  Lienuil L esTerd),
GouTSH BB B6I (QYHBHTOFT6rD), SIGUTL_Te0T fml &6 B6IT
(WemgwimiGLiflerd el 19@&Geoma) OIDLOTE FH61T 9 (HeUTHED
(omiremeragduwim) Gumes (eB&H6Ted HenL CLBISBSI.

LITeVleaT 16ILI(HESLD (LPL6ML_&(MH ®en 60016 (LpEDBENUIF FMTbSHSHI.
SbHFH oI, THHCHTemIWLPD L0  OFOH6MTE0 L6 LITSHISTLIL
2 _MBWIT6D GylPLILIL (H6ITEIT6T.

AHFHTQURISeN0 o HauTGWL B SnFUIDPEHM6T OCBTemIL  [HH(HLD
oLt CaLL &6 OoeLeVl BT GIDETLL 60SHHT BHE DTS CHTeulISHmS
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SIML_HGI (LPL_6ML_UJL_60T B enenibHI BJL 6mL LoIQU &(H(LPL_6DL_6nU
® _(HAUTEH(G D TBF).

B(HEYBISVIEEG BT D@TBIUILOLITSHSI.

alHHdH HTeuTsF FhHHHUWIST (PHev OF0 SHUPLOL G, DI
Gaimevleveor  OFed uGUIBGLULG  GCoupur® SewLwngd U GFed
smmeudh CamBuielsdna.  smeuenFd LB amihss  (Exoscopic)
SHUPLmLUNGIT  (1pHe0 LGLIL SlenL Lol L IoTHad, Ggold &  HleNlLBE
OFevmallel(phg  CHTEIBIHED).  IBHHISITL(H:  LOTTHTAIAAWT,  (h
LGLUUDL S alSHSSSHTUTEHMS SHHSBSI-

alHHasdh SHTeugd CaLE FHTOUTHMBHF  FOMbHFH  UTIPD  HETENLD
OBTemILGI.

alHHHH FHTaUJD LITSHLD,

(WPHO UGS FHewL ol LoTeab, Gueld smEeiiyBs  OFevseNed(hHbal
CaTeaImISH6L). I(bSHHIBHTL(b: LDTTEBITEITOHULIIT. S(HLGLILIML[hSI
lSHESHTUTSHMS S HBBS

alHHBSH SHTeUJD UTHD, FLLT, CUSISHHD 616 CPHIDI  LGHHHeTH
GoupiLm(h DiewL_HFHI6TeNSHI.

AHHasH STasHHar uTsHd CablLes FHTaUTsHHed  LSHhHIDI6Teng.
AHHBSH HTUTSHHBGHS CHemeuwimer o’ L LEUTHLSEHD, BHHD BFHeo
afunsd  SLHGSULUBSHBH.  Oeaugaldhsall  uGHulsveTen G emLLoiQul
aldHz  HTUEFH6T  GHSIML UGLLUMLHES @BOBLQU  all&aHIEHemern
® (THEUTEG) 6360 LNemwyGui.” .emLiL &6 5P 5HFHIH6ENLD
(Homosporous) e ewLwigl. &Hev aldhssnsefsy Gl Liser (Elaters)
sTlLULB  Sewed  alHH LUJSNHEG 2 FHHSImer. IbHHSHHT (B:
LOMTETETOH LI, N SHSHIH6N (PN HSHIH GaiL L& SHTUTRISHEN6ITS
(&b T 6T.

SHUPLDL, &, alHSHBD W CPSIBID  a1SHHBHTUTHHET  BleneudHei
LS. LIGEDLOWITET [Hewll 6UTDHT6T Olememi eBenmopul Hleanev Gsbl L&
STAUTOTGD. auTbHend &FBHAUlL @ enLoipul  al$HHSH  HTUFPLD,
ebempoul CaBLes SHTeugupd mSoms  UHSBSHI. DLEDSBWTEO  FhHHH)
LOMBBLD  STer ILI(HS B

Wemg@uim.’.enLi’_seMeiT euenaLILIT(H:

1957-60 LGymerdasmuIiT WengGuim.” .enLiL_Bemner CLPEIT M) QUG IL|BH6NTH
UM SBLILIB S GITT.
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APP® 1

ENNA

1. Gamtwum ysmidLr (fdendwm, wrTsreaduim, QuTGIFsLeT, MGUIGH6VT)

2. sbHCImOsyLIOFALT (bHHCHTOFTTe, GILaTBymEFyTerd)
3. devgwmidm (C.wGerflwim, umelligenydéhaid, er0GLISEID)

QUmBLILTL 1IguleVlenT 2 (heuewy HG CBTHHBLILIL (BeTerl.
UG : Camlm igsrliflLm:

uflewmimoggdHlev  Slppleneoulled o eitenm  NewgGuim. .enul dened  OBHTERIL Sl  FJLD
W&bHS [HlpevTer G MIGeaTe0 aueMThanlgul elefll  HTeugmisenT@G. Ceumun®
SIDLWTSH 2 L euHmdll OuBBleTen &enel WTer0HMmeT @ULIBD Burgl ererflu
o L evemoliemull  GubmieTener. LGrm GLmefon  Hlewev  SmerliLI(heusHe0ensv.
AHHBHBTAUTLD  6TeMeMDWITEIZHI, GHMMbHS HTVEID AUTPSHInIgUI].  Flevaumnslen
UTSHLD, FLLT, STeniliL{BheUse0enev. 6IHSHBHISSTL (B: Flderdu.

Gl YbSHCHTOFTLIIFLT:

CaLiL L& SHT6UTLD Goupum_enLwing 2 L 6VeMLOLIENLIS O\ T6mIL Sl
HemeneHHeomm, @ CFe0 CoufldeT et iLIBaseinmeot.

LR AT AL T

Glaumt e i1y sTF T kg Bamel LT Fi T LRenaummF L
(el STanThiEsT) (Gl g smanissr) {LomeiusEiT )

LGym_GLmesfLom [Blemev SHTETLILI(H6M S 606D6V. Al GHHBHBHTEUTLD UT&LD,
GeugalshsHaLd 61601 CoupmLenL_ g ST ILIBSBSI. grom
STILILIHEUSH606m60. 61HHBHIHHTL B DbHHCHTOFFTErD.

Gl Jengwmiidm:

@Aemeu Guobur® SiwLbBSH LengCuim. .eoul senmm@d. CaISLTed o Levb Hewi(®h
Gumaiip, Bemev OBuTAIB LGHBmend OETevIBHeTNS. HWIH DTFSMILI
CuBmleTengl. L  OFevsEprmLw  SHwenshs  CoufleseT  sTariLbGH B
LGym_Gevmerfior Hlemev o 6iTengl. allHSHBHHTaUTD LUTHD, FLLT, OeugaldhamHdld
(capsule) et GoupiTB SIWLHHIGTENSH. FJ6O SHToufmisemen ol  SIHs
Coupiuny  OuBmener. @emer OUHLUTID SILTHHwTenr OHme Gumerms
SimLoLienL! gBLBSHSISEBeT. 1BSHHIHSHTL (B . .LlujGerfwi.

QUTHENTHTY (PSS UIGHSHI6ULD:

aOOLIGID  SHTOUTHIGET B WTS  aUeThg  ohHs  Lleterml  Laluled
UmSWeNIh  DIWSHSILL(HS  Hlgenomer LI o ewiLmHBH.  DH el
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AP 1
Grriumaley (OB STe0THS!) auenTl Il uilen arMEUT(HenTaLI
LWSTUGSSUILGSHBH.  wBLCIl 6T, L@plL BIBFFTWD, LTeler CUmHL &6l
Gureipeneus@Epd  @FHemHba — uBLUGSBEH.  a0CusbeId  BmId L
S FWmel  iFsenaled Hejsh CHEIBmeudb@GHld  FHmer GBI HLILISHTED
SIMLEGL OummpLsemmagd (Packing materials) GamLssmend  gienpuisd
LWSTLGSSULGSEIBT.  LOTTSTOIaIWT  UTedlonTur — Hlenguiyed sTF@mrenwid
GILUGBSHS 2 FHadleamg. a0Gusbeid, engwid, UTESYmIHBD  Ldluie
o eoieutd 2 LCWTSLIUGSSILGSHemer.  LNengGuim. .eoul &6  euldl(Lpens
QuemT&FFullesr CLPGULDT LOGUOT CHTRIBISHNVGHELD, LDGUOT6L6TT 535 6M6vTLl
UTSHISTUIUSHGVID GLIHLD LIMISTHBBIS 63ImeoT.

LOTITEBITGOTOALLIIT:

Gl — Camiiumigsmiigm

afend — LOTTHTeTaHEUIE6rD

GGUD - 1oTETEIRACUIS

Guiled - LOTTHTEITOHULIT
risreiaduwm Gefihs, FIUUSD Henmbd HipeoTer @) miHeTled 6T 6iment.
LOTTSTETOIWT UTeIIDMTUT QUTSHIUTHS STeILILIBLD FBBleTom@Lb.

CxiSLa smauyd (Gametophyte):

giauy o Levb CasflLed FHTUTHMSF FMhHHIH. BFH eI ML  HMendHdHeo
Osmewi, Gwed &b CoupumGenLuwl BEOULLT SHTOUFITGD. L 605HFH 60
GoBLUBHIHST  mIDUISHHe0 BEBHIDUTED GgBULL  G&HerfleuTet, SLIDIDTET  LIGTETLD
STIlLGSBEH. BUIuGHulsvieien FTUIFHIT Sl606vHI LIVBHTeRT  aUIQaILILIGS)
SRUILGHUTD  SDiemwhleTen  STBBBL  UGHular  GeuellbCamLenLolienL
GBUIGHBEH. Coaib o Leudder  GueoLGdHuled STeliLGL  Llenpelgel
SIMOLILEBET  Ogblom  FlewremimibeT 610 DIMPSBLILBGHIBar.  Dene
OeDIOTEHH6T 61601 DIMDSHLILBHBIMBeT.  Benal OIDIOTEHSH6T 66T ILI(HLD
® Lo OIOUmHBHI LGHBmend GammemiBeirener. Hiel(FFled STewilLBLD
HleN OlF6D © | v QUGNTTEFF (G, 2 5a|FMG). SIPLIBE )60 Li6L
OFsvmenmevTe OFHeodsEmd, GoufldEnd HTEOILILIGS GBI, Eened 2 L 60HendH
PemeuBpHHOD BT LBBID SHelomsmen o BlehFad o HeHlImer. FLo
o eompBaifiser (smooth walled), o eiteuenfl  Gouflwair (Pegged or
tuberculate), eer @meuws Couflsemensd  CsmewiBeiTener. 2 L 6UHIS6I

(WHTFF WML [HHSHID BILOTHS UHSIFIQUISHSHTRIS eDUILLD
L THHCHTHNLSHHTRISDUIUID ClBTarTIH6IT6T6.

o | HH6 GHBIBGH0(BHSH CHTHBmLD:
GBIHGH0.BH  CHmBmSHFHe0  wnTisTaadwmaler o 1L eod  LUBHEHT6L,

el &CaTdmalilGs wwBpd Gyl UG H 66 eIl LGSHHMmens
OB TewT(H6eITENG).

CuoBLBsHBxsTed  BmID  SHUILBSHCHTL  sTeILILGHBH.  CoBuUBSHEHTED
LIGMmISmNBHRIG6NT BT Oedellwl  FeumenLwl  @F(BHEG LTINS
O F60561T6L DTS 86\166MLOLIL 6D LThumuieugel HTBWBISH I HEIT
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CHTLTFAWBDBIS STEILGSBEHI.  ESHBHIMENHET asrrmm@)m&,@l_m @g,rn_rru
gBUBSHSHujeTenierl. 4 (pHe0L 8 OFLH6T @eiledt  15FH QSBIBTH  DIBHD
meausbsH  Curaip  o|bsBmDbaled 2 sltenen.  CLBLBSHCHTNNHGHHSWD  LI6w
STHBBOBH6T  HMLIWL L  BHEBHL ewblenendl. GoBLBsHCHTeVed(HH
stpempullesl  SIRlIGE ey  CaHraipid  CFsveufllengFHer  HTBENBHEN6NL
feglemer. sthenpBulle HmILILGSH 6leMll SIS HleneTdhs  LIGenLWITeor
Bmpsmend  Osmemiperengl. Bmel  @allFCsTodmaulsd  FHLIBS 6THE6.
Bl &lenul SIbHHF (€2 T WINTN] UG STILILBHSBS). (B0
L OouelldenBm  LUMImIMSLT  OFeHeT  SULGHUled  STenrliLi(ha GIBe.
HIFSHHBENHEHD,  UIHHHIH6THEHD  DEG o etenedl.  SHPLILBSHEHTEL
Gouflmemenmuid CFFHlevBemenUld OB TTETI(HETETSI.

B IOILI(HEHLD:
LOTTSTETOIUT 2 1 60, LTIl IOLIHGBS (penmHelled @emiCUHebEID CFUIHBSI.

® | 60 BeICUmHBBLD:

2 L ouaHFHer OCFHTLTFFwmer Sy Bpid Dipse0, Capplid  FHlenenselT
CHTAIBIHED,  CWDIOTEHFHET  (PMMHHL — Pl (PDBHET0 2 L 60
DeIOLHSHD  HOLOUBIFBH. 2 LevdHeT @MU OB@ID  DILDSH6D
Cuopueduledmbs  OSTLRIGHBEH. SaILML  SHmeTSHHBB LGSl
SILWD QuTIp 2 Leub SpUGHsaTsll LfadBg. @albeuTm uGHub
SIONFOFULTS @ LUHU 2 Leuoms euenTadsgdl. GCoumpliLs — Slenenden
CaLil LashaTeugshaler SpUILBSSHeilhhe CHTAIBIF GBI BHaSlenenser SHTul

2 L 6uSH&Hel(HbSI W] 5%:5 ST FNFUITHS Heo ® | 6UL0M&
QUeMTFFWenLSHleiimer. OMDWOTHH6T 2 L0 BaIUmHSHHHBEG 2 HD L6
CFe0®eMTeL el FBUL 2 mISeNTGHD. Dewer o L evdHHler  Comrigliied
Fmpl SHlewrerimiben Cureip iewioliFHelled CHTaIBIFHImBet. CUTHITS  S60T,
Quewt o LevgFHelmha Camaipid OgbwrdseT  (pempGuw  opewr,  GlLiewT
Cal LS 2 L euHmbHdh H(hHH6IMeT.

LImeVleT IO SLD:

risraiadumaled uUTellel o miliser Fply  uedd  GHLHSHSHeNHISM6TS
(Receptacle) QBT Ga DL L & IS H61fle0 GaTeitmIslesTsent.
abFHfousmas SMGD el oybSfgussimes  (Antheridiophore)
oTIMID, DY THBCHTERNLMISmeTH SHTRIGD SOOI S THEICHTemTUISHHTRIS)
(Archegoniophore) eaipid  SiEDWSHSILGHSBeT  LOTTHTHTQILT T
auumai e (Dioecious)

AUMBMUWF FTTHBHFH. SLewl MWD GUewT HTHISH6T GeusiGauml HTaUTmISH6NT60
CxrmBuialsasliu@Galeamer. LUy, .eoul seflest  ume@ILL] L0  GFe0&H6MTe0
B peWILTIBIN  Sybfigud  edB  SmpSEILGEBH. B!
BmeFUImpSemens OCFBTeRIL BEHHD et CHIOL (HHemen 2 (HeauTdHSGHIMS.
Quemr UTVIWILIL] YTEBCHTERIWLD 6l0IB  HMPSILILGIBH. BFH  GbHeve
algemalll  OUBMI, @M (PLOLMW 2 (HAUTHGHHBH. SHAUBISMNGE BT
SluFlworergl.  BHHD GO (BHeT  GeuelCummpliul @ Bfled  BHa

167 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




APP® LD

A THHCHTMILGHHTO  FFHSILGL  CeudlliGumpenmed FHISSLULBHBSHI. L6
BBMHD eICHLOL (HHeT DTHHCHTemlWSHHamien HIewPhHHCUTHID, @6
BEHMHD  ewiCaS. W BOL  (WPLLULT @memibdH  H(H(LPL DL DU
o (HUTHGDH MBI SB(H(LPL_ 6L A SHBHBHHTUT SHMEO(LPMBUTEDT  (LpG&H6eV
OF6L6UTGID. HHIPLML LY CFe0HEHMLUI ST a&HHBHHTOUTHeND
® (HAUTHGHHBH MHHBHSTOUTD HHH GUTIPD HBOIBBSH. e NFCFTHenS
SHBenIenL_U CaLiL L as5HaTeur5CHT(H B emenibgl 1B ([HHSI
oarl” L LIOUT(HLBHem6T CUBISBSH. aNHHEHHSHTOUTD UTHD, FULT, GeugalsHsHsd
(capsule) erenr caiip LGHseaL LfSsHLLILGABSH. LTSD GLOIDELITETH
SlenLoLIenLILl CuBMISH GO L &HTeuT&H60 LD SHHBHICTETS). 8 g
Caf L B55TSS0BHE 2 LS5  abse elHssd STAISSHES
&S5BS B, GLeLWTal  FLLT  UTHSMSUD  CaugelsHsHssHamSHud
BmasHBal.  OCaugalsbasd  @rhdbateorer  uUTHISTIY  Gevemmenuil
QummleTengl.  OQeugalsHHad  elewiewiBB 616GV LITHMEMUD — @MeNMBLOIQU
alsgiEemenud  GaTemiGeongl. GeaugealdHssd  “cphaeusd®  (Calyptra)
GTIILI(BLD  LITSHISTLILTET 2 _eDBUITed  GloUIl (BeTengl. (pHihs  OCeugaldhsHsid
Cougdgl alsHaisen GeualCuBBLILIhaemer. Gl LTH6T almd LT SHNIHE
2 ol OCFLFIB. FTHBHLOTET GHLHIEN6VH6TND alHHIH6ENT (PSS LISl
CaI0 L HSHHTAUTIOTS  QUeNTHMBSHI.  oTTHTGIOIWTNET  aUTDHDHF — SHOBF UL
BBl CailLasTauy Heneould, BT LUl alHHHdH SHTeUT HleneOu (D
ompslés sl STERILILGISTED FhHS LOTHBMBLD 266

Ly Geomflwr:
@l — enguwmliflim
aMeng - . .L1uyGemfGuisverd
GGwuD - . .uGerflGuid]
Gurlemd - . .LuyGeorfluum

. Ouy Georflum QUITHIUTSH D “ssuilm) LOTYD* (Cord moss) eren
SIMPSEELILGIBSH. Devau 2 uHlD WWWeu b  ugeld ST ILBSBSI.
SOowBerflwum  emamsCrmool flar  Qungleurad  STewilupl  FBSeTom@Lb.
LTEMBHeTe0  SILTHHWITES  UeTTH B  JmGaTer  HBLILIGSUTeID,
FJLOTEO  SieUTa6lT, MILOme o6l  Gumelis @)L miseleud 6ueNTHIBer.  Sene
ewr 2 _heursssdHsv (Pedogenesis) Guiigid o Hejslemser.

m SIeMLoLIL:

greuy o Leob GCalblLa&sHsTeuy Fhad FmheHEH. fBlw 1.3 g5 o wgb
CamewiL eteflwl @Aemev CuTEB SiewLILS6T, BHIOTHS ILICUTEHSTE  Hewi(h
Gumais W  HFFe0  FLPeO(mBUID  SimhHEIeTENH.  CHLOL L SHIHTeUTLD
AUMTHMGHHIL T 6w  GFed Geaufldeir cpsold  CUTmHBSHUjeTengl.  Geuflseiev
FTIT  GBISGFFMT STewiliLBoud BDHe FBLULUTGD. Een6e0d6lT  elerlul,
STOUBMB, (PLewL augemalll GUBBI, DISSB Feile] GUTSIB DIQLILIGSH DUILLD,
FnlTemOWITE  HlelenUWIULD OB T6emT(H6NT6T60T.
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APP® LD

HENNA

® _GiT6N6mLOLILY:
mww SFFa GBS OCeu BHCHTHBMBLD:

ool oFFar  GBIHG el B CarrBmsHHeL  UBSHGHTEL, Umewi, emLOW
o (Hemer LA L& P el STE0ILILI(H B 63T360T. Geuelliym LY OETE)
UBSCaHTeoT@H. @& USEISMISHIBMeNS CBTemIL  CF60HMTEL  HLEIH.
UBenilILGd UMIHISIOT QFeoHemend OB mewni(Beiendl. @6mb Ul DIFF e
HEWIQEVIGTEN  COFLFHET LIFHISMBHMSH OBTewi(Betonedl. (LPSHThH  HeWwIY6i
Geuefiliyps  Ggevsel  deuliy  HevbdH UL  HBHOSUD  H9HD
CgevseuemTUD OuBmieTener. FBw Sewev E(PEMEUBEHLD  SHT6uTLILIHES! G360
MWl 2 (HemeT @GS Oedellwl  SeuT  OBTewIL.  [HewiL  HIBLOBM
LGymGLmienaomm GFevseMTeLTaIH. Bemal BT BBID HTHIIGLIT(HL Hen6Nd
FL5H 256D 6Imeul.

@meowllsll GBIHS el BSHCHTBMLD:

mWlILGd  OFefleuter  edWWHIDMLL  GUBEB, LD  DI[HHEHH6NT60T6
CFWeLHTe0 LaiFHl. USHAUTL(H SMeVSHIHTET DIFHBL  LIGHIHSHISH6NS
CareniL  @IbhdHE@ OFevsenTed oieigl. ewwuwl HIWLed FBlw, BB H9H,
GBIHW  OFOH6NTEUTET  EeDIDH6T  HTMILILBGH GBI, Beval  HLHHHNHG)
2_5H6|SBS.

BSOS HLD:
L Berflwmalled 2 1 60 @eIOLIHESLD, LTEVeICUHBHID Bl (LPeNMBEH6IT60
B IOUHGHSID HeL OLIBISIBSHI.

® 160 BMICLmHBSLD:
Bg SPEITEID (PBH6TE0 HenL CLUBISBSI.

. (P60 Blemev LGTmLGLmellom  gHIewiLTHe0

. al$paH STausHler geI@MID @B UGHUTIBHS SIEWILTD  BHlenev
LGITLGLTeloTe &6 2 (HeuTSH6L.

. 4Gym_ GLrefomaler miel GFevsaillelhhd 2 (Haum@l OboTdael

. Gauflsefled Gamepid Fpigp Owr Gser (Bulbils)

LmeVleT IGOLI(H & SLD:

S Gerflwur @muned smeuy suendenwl (Monoecious) snibgdl. Suemt, GlLiew
Beriumebs 2 piliyseT @61  sTaursHHer  CeusiBGoum  Hlewenseriled
CpTeimdSleimBer. oW UTIMIIL  SubSHfiguiom@Gld. @emeu  bSHifiguid
Semeuled @(h OCBTHHTHSH CHTapisaiper. Qeneu GLNGHTewIWLD  eTemILBLD
fplileuens Semevsenmed (QLfiGsTewiw  Semevset - Perigonial leaves)
GLLILL (BeiTenel.  SubFHITQuInISEHSSmL G STerlILBlD  Lew  OFe0&H6mTe0me
SmpaeT el B BwseT  oeevgl  umgm. .emudled  etenr  (Paraphysis)
SIMLSHBLILIBHS6STB60T. BDemer LIGiMI& 6001 IS 606TTL QUIBMIETENSHTED
elT8sTéHmaulsd FhHUbDamer. Qe HITall Cuidsmad GHmBHS,
abHfgul SemenasEpds@l UTHISTILNSGSHS ShoHd alemswred (Capillary)
peoysh Copmsds OCFuwigid, WGy Hraushmds &JsHsF CFUISID, BHEBIHD
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APPES LD |

ot Ca0 BT  OeualBum o FHaysleimer.  aleum(h  SLbHSITQUI(LPLD
RIBHS GeualwemBuwiTed UTHISTHSUILUGSBEH. B OCUHBHTNTEHS SHIFewi
S,60T CFeLB MG (Androcytes) GLDHSIGTENS). ST CFe0H6I
B\(HBFUIeNIDSHM6TTEH O\ TemaTL BB (HLD TG HLOL (HH6eNTH
® (HOTBBLOmL &Hleiiment  Cuewt  @IOUmHES 2wl  STeHSCHmeniluimisein
GD. Bmeal CFTHHTH HTHHCHTMWSHmen 15g CHTAIMIF BT, HL6ewT
SHenenuladt  QQLILGHUTD — USBTaIL YL — YTEHHCHTemIWS — HleN6TH6T
CaraipiIdaBer. AmHF@Wbhal OLMGsagusd BemevassT (Perichaetial leaves)
STILLBS OBl QouBplenid el (H DewpH6T  HTewILILIBH SIBer. & bHene
algalmel  @aloeum(h  THSHCHTelWIpD  DiBeTB  OeuemiL i,  Hewil
SHIHBHILGHoW  OeTeni(Betener. GeuewiLT LGH U0 CleuewmiLiT  STe0eUTUl
OFe0®6T  WB@ID  (WPLeLemW  OUBDIeTENg.  SHUWHBIILUGHSH  HWDSHHIH
SHITELEUMTUL CFeLHM6NTSH BN EICRIRLE H(HOYBISHEVIHS mIT )3
SloUFWILDTHBG).

abFHfiguds  Hememuleeien HEHID CHOL (HHeT  wempphiler o gHalluj e
O THHCoTems  Hewenulaveien oTHHCHTINLSHBGHE HLSHPHLILBEOT360T.
aT1sSCsramiwgHer  Gougd myliemed (Chemotaxis) eremtewiBB  HHHLD
WBHIOL BHFHeT  DYTHHCHTNISHH DI  HIGDIDSHIOIBET.  HLEUTED 6
GO (L6l Bewembal SJLedLioigll (2n) SHIPLOML 2 (HeuTSBaSI.
B8 aHHBHHT] FhHHUuler (PHev OiFeveum@ld. Ged @& UGLIUMLHSI
MSSBSSTUTHMD 2 _([(HEUTHED BSI.

alGHHBHHTAUTD BievevGHl Oaug 6lHHBHIHET DEHLOLILY:

JowBerfwnele  (paHliThd aSHHISHITUTD  FldbdHeoTe DiMWLILMLWE. DS
utgd  (Foot), &im (Seta) Oeugelsgan (Capsule) eeim  cpeits)
uGSHsentasll  UNssNuinGaBgs. utedd  FABwgl, Sabdly  algalpenL W,
Caf LaHHTaUIHH0 LS haeTengl. BHewl, 6Cwelbhs, FLLT  BHeOFuD
oar” | LIGUHL Semenuld CaugalsHsasIBEG SLSHHBBSHI. Oaugaldhsmpasd Fmpliy
ursd (Apophysis), Sasr, meisgmen (Operculum) s LGS smens
CaTemiBeengl. @HeT &GauT OFe0F6T UFMIBNBHMHH BT (BeiTerme.
alemomB  SluGHwner  Fply uteHd  CeugeldHSEHmSHUd  FLLTenauu LD
BmasHBEH.  UBHCHTeVeneTen  Aenevd HlenendeT  eaill  UfTBBSHHBS
o gadlemer. FABLylUTSSHaeTen OFeudeT @efllFCaTdamauied FHLBHSHTED
JUwBarflwrelen alshasd o e, CabLe o Leudmsll LGHwena] ol HOLW
SIS

QeTOTe  $HBST  UGFH  CeunalhdssHdHer  mwlLGHUTSGSD. D
MLOWISH S eVI6ITeN HTEIOILD6LEVT L& enuiuLd DIMSHF GLDHSI6TeN
alHailiemuemwu|d GCeTeamiBeTengl. alshHilienUemLl Gba  6Glosdedlul, HewL
LTIRIDSIOT  QFevsenmed o  JLlid@emse (Trabeculae) sremiLGaBal.
B8 alHaimuuier GealsliFgamed OHTLRIS, GCoUYHHHHHE 2 L &GaIT 6UD]
pewi(Beitengl. alHHIlimuuIseTen alhbdh HTUICFOHET, GTIB6L LIGLILML [HSI
QBBWIUl  alsHHIEmens  HHI OBl CaugalbHsHHET  HILILIEGSHUTe0
Beigiener  (Opecculum), Guflerd@Lmd LW LGS E6T  STemILILIBES eTBeE.
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APP® LD

mlelglened  OeaugaldHsadhdHer cwplurea uGHWUTGD. B OCeugaldhHsHsbd
CougsHsLler  eulLomesr  SHlewrewwild  Gumenis  epuwitd  CeueNGUIBISBS.
CuiledCLMD @&ImI  Sevevd  Bmeaullengselled H9sHs ubseT  Cures
pLFamend OCaTemiBerengl. Gemeu b 2 Mlehdild HewD GCBTERIHTETHT6D
alSHaIHen GeualBum 2 56 |sl6iment.

FTHBLOMEOT  GLDHIENeVH6MNEV8 AISHHIB6T (PemeTdHEHl B0 GUTEIB, LIGenLOUITET,
HemeTHSH yGym_BLmesfLomeneusds &(THD|GITB6IT. B sl Gourfldemeru b
OsTemieieongl. USSUTL(H QT (BH6T LYFHW  STeUTIOTS  GUETTE60T360T.
JoGerfwnelet  eumpdmaF  &pmSluled eBenmoigul  CaLS LSS BTN
FhSHHULD, Bl emL Logul Al SHBHBHBHTOUTLD FhSHHULD ormILomnslé
STILLBOUSTED FhHFH TBBLD OBTesI(HeiTeNnGI.

OLAGLT." .enLILse6iT:
alengsanBp aumed@Ge Ueurdgraugmiser (Seedless Vascular Cryptogams):

(PSHET  (IpHeUTH 2 _eWIenD  HlevdFHTaufdh  OHTGUUTS  SSlwliLBU6
ELAGLT. .emulsenm@D. G SmeUSTEI  UTeVGHS  SHEHEHHTE  MF6ULD,
SUGemmwid QuUBB (pHEL  HTEUIRIGENTEISHTED  6UTENEH0H0ISHTEGLIL|ENL U
yeanssreugmset” (Vascular cryptogams) eten  SienipdbaliLibaleisen. el
rewser  (Club mosses), @degauredser (Horse tail), @m@ssreaumise
(Quill worts), B Quyenfiser (Water ferns), wyliGLuyenisst (Tree ferns)
Gumeiipensy AUIIMeM6eUF FTHHENE.

QLAGLT. .emul_ &6l ewF6ulD, ..LGCeMTWID LFHUl aUTerNGHevdH HabHemenll GUBM)
Ble0&FF G oa0HCaBLS SHOMLF FBLULTSS HHEUMDHHIS OCBTERIL  SHeUTJHIS6IT
aG. Aemar CuaICWTGFTUIS oamfluler 19Cameiwer STeLHL L HFHev (400
WleLeVWIeT  SLeNIbHEHHEG (Pe) LIGHWTSHS STl LT S HSHTEUTRISENT
QUEBLUTID  FIUSLD  HledBbhS, GH6NThHS  [BHH6TEN, HIOOTET LG HH6 60
aeNMTHamigul  Fml  OFsemT@D. Fev OLMGLT. .enul seflerr  alemdbaLILIL MIH6NT
QaTHSHBLILIL (HEITEIT6T.

OLAGLT." .enuL_serilen GLITHILILIGWHILIS6IT:

o FTa 2 L6 @rAW alsssd sHtay (2n) FHsHows sFIMHsH. Sl
o ewiemowimenr  Geu,  Hewih, Bewev a1  CoupuTG < DML [HSHI
ST LGS MBS

Goumpsi. Geuraelt STemILILIBE 6TNB6T.
s @murs  (Monopodial)  obevg  sailenl  HlenendHemevll
QuEBBIeTENG).

THIGT60N 6M6VH6T DIeLeVGEHI CLTemevdH6T O\HT6NT([H 666

AUTErVGH6VdH BBemmEeT LGITLGLTerdesd aumESmUF FhHenel. Fleveumnseo
mFLIGeITerOIe60 HTRILILIGHBE. TBSHHSHST B  LomTdFedlwm
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| APPES L0 |

HENNA

IO} SLSHHID (PSP FnDBIBH6IT 197 & BBHBH6NT G ID.
QFeurgdGlemeveurallsd emFeud@GLmuiset (Vessels) sremiLiGalsmset.

alHemsd HMhIGD U GuTaB UGHFH alHSHHD 6TaIILUBLD. alldhSHBmIH6NT
alsps  @mevsst  (Sprophyll)  eenmiiu@w. Apliy  Senevseried
Capreaipdeper.  Fev  FHTaurmBelled  alHHBUlMevEeT  CBHHBHBHLOTH
SIMLDHG GnlDL| VOV orOL_ O TemLIGV6ED 616013 S|eMLOLIENLI
® (HAUTHGH BT IBSHHISHT_(H: CFeuTOl6aT6060T, FHOTFIL L LD.

Bmer  @S55alsaISHamD — Homosporous (@G5 euenswiner eallggiser
d(HHHIHHTL_(b: m60&HBHTGLIMIQUILD) I6LLD] LOTBBION S SH63TENLD
Heterosporous B®m GUGHEBLLITEDT NS SHIH6I TBHHIHBHTL(b:
OFeuTellGleuT606VIT) ® (ThHEUTEHG)E 6TN360T. LOTBBION S 5 DS H6TenLD aleng
GHTATMIHVIDHE DJIDL HIV6VSHI (W&TCITIQUITSS HHBLILBSBSI.

alsspab o e aldhssbd (Eusporangiate) (uev Gammmiadsefedbba
alHPelb 2 (HeuTHe0) Sevevgdl  Owelalsssd  (Leptosporangiate)
(MgHzpad  Hold  Carmpmeluleddmbs 2 (HuTHe) 6l  E(Heumd
QUGTTFF WS FTTHSHICTETS).

alHaIHTUIOF  Gammped LflalBe (Meiosis) o LUl ®  @Bemogur  (G)
AlSHBHIHEM6T 2 (HeUTE P66l

AlGHHIF6T  (PMEMSHHI LIGFemOWITE!, Liev 6GFed Oememi, SHeldhdhl eumIpwD
FHmeit BTN, BHUW  eugel @BedBLOUl (N)  FTTLNeS  euTUQD  (LpesT
o L ewimas (prothallus) e (meurseaamme.

© Lo BaOUBSSD SHEWLTHM, uUle) Hemew Owm Baer (Resting
buds), Gansdprgset  (Root tubers), Gaumpl Qo (Baser
CaxmBmpIelsHHe0 Sl (WeBHeiled HenL CLBISBSI.

LUTEVEIOL(HSHID SHH(PL DL Benewie) 6INSMWEF FTThHHH. DbHBHITIQUILD,
SLTHHCHTemlWD (Lpeiie_L evddHed CHTBmIeISSLILIBGS GBS

SHHTQUD LevBHFUTDIDHMeTH GIBTEWIL.  F(HEWIL  DIGHIOLILIDL U [HB(HLD
oLt CaL Bemen 2 (HaUTHGH MBS

&beva allgal TG memilwiLd, (©leu6uoTL T 616313 L0
SllIGFH WU, HewliL. GBS  SHPSHBHILLUGSH WD  CBTewIBeT6NG.
GeuemiLT UGHUIed (LMW, SUPSHHI LGHUI60 HDSHHIHST0UTU
OF60BEHID HTEMILILIHE GITB6IT.

SHOYBISHVSHES BT DleUFWIOTEBH. HHOBISHVSHGSGL 6T 2 (Haum@GLd.
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APP® LD

HENNA

SHFHTQUID LOSmFUNDIDBHMETSH CBTEHIL  F(HEWIL  DIENLOLIL|DL U [HH(HLD
oLt CaLilBemen 2 (HaUTSGH MBS

&Hemeu algel TS Csmemiluld, Ol6uewTL T 616013 SDIHED
SlPLIGFH WU, HewiL, GBS  SHIPSHHILLUGSH WD  CBTewI BTG,
QeuewILT LGGHUTND (PLedLWD, SUPHBIT UGHUID  HIDSHHIHHTEO6UTU
CF60B@HLD  HTEILILI(HESGITMB6MT.

HHAYBISHVISHEG BT  SDleuFWIOTHBH.  SHAUBISVGGL 6T 2 (HeuTGLb.
SrlenLiogwl  (2n)  smELL  Gemedieoeor  LGLLIBEG  (Mitosis)
o LU (B smeaud CHTmmIalsS B

QLABLT. U sefled  LTedemenTalesento (Apogamy) & 6BV 6L6VIT
alsaIHseTeno (Apospory) sydluten smewtILIBEeTser.

QLAGLT. .enu_safleT suenasLILIT(®h:
QuinT  1954-60 OLAGLT. DU SEHHG @(H UMHSLIUTL DL (LPSTGIOTLHSITT.
@60 QLMNGLT. .ewu 6T mbaH Hewewill Lfleysentasls LIfdsliul (heltermer.

Simal 1. enagGeur. .ewul_LmlidLm
2. engGeomLmliFlLm
3. meUBTLIFILT
4. evolfeormiidLm
5 tegriidm.
BelaensIUTH 19 SHlenBHmenud, 48 G HOUBIGMETU|D 2 616l SHalu|eTend).

QLAGLT. .emuLsellesr QUTHMTSHTIL LILIGIISH6IT:

QLMAGLT." .emLIL_HeiT LIWLIGITSH 61T

bl SlQWITEBTUITTLAGD | Qau’ BiosoT  gupmiseioliy (cut flower
(@z1GeoTHs BeveotiGiLiyan) arrangements) O wed(LpenBaeTed
LWGTLBSIBEI.

LOTTEFOWT (SITHEHmI) o euieuTdll LWSTLGSHSUILBS BSI

SIBgmeveur o ulfl o gursl LWSTLGHSSILGHBSHI.

L9 flerd L160lderd - LDmerd BTLILILLD BHGUSBES

QLflerd el G Lm LoewTemled © _6iTen  euall 2 GeOTHmIgGH M6
(Heavy metals) pésb  OQguiw
LwWSUGSBE 2 ulfleufl FrHmHHLD
Bioremediation)

QLfligund Fmpsleotid Bmeud6elT  LUFMDF  HIBF  FTWLSHIH eI
H(HB BIMB60T.

FHelFIL LD SABleDd WSS IBBLISMGGHS — STOUTHH T
SHWIBHH6T LSTLBHHSHLILBH MBS

amFGeuml L 1D, eweuHBHTCUTIQUID OF | HIVRIBTIHHMBHTH QU6TTHS

| UTaGE0SH  HTaUIRIGEENGE  QBIGHHHTMDHGID  CeuBBlaIomTem  alenTdF o@D
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APP® LD

HENNA

ST 600TLOT60T60)6).

o LIbhgl euenhs GeuTdHOHTGHUIL
* FBAIOES HLHHGH HFHH6T BTILILIHHED
® 2 THMVSH HHLULSBGHD UYL 9Pl BT ILIHH6D
o auafll ufoTBmWd SHBLL OFWIEOLL. DenevSHHIMETHET HT6TLILIBH60

QuinT  1954-60 OLAGLT. .eOU SEHHG @(H UMHBLIUTL DL (LSTGILOTLOHSTT.
Bglev QLAGLT. .ewul 6T mbaHl SHlewewill Lfleysentall Lfésliul Helterme.

(AT 200 £ (Al (VW) 2
AUGSLIL] — MeVHBTLIFILT
aMeng — OFeoTedGlere0Bs060610
GBwuUD - OFeoTedGleTevBend]
Gurilemd - GFeuTagGledTELELT

OFeuTgGleTeVeLT  CUTHIOUTS “GrOemLIS LOTEND” 6160 DIMDSBLILIBHMBHI.  Eenol
FILOT6R, QeulILoemT 60, 0% OeUlILIDERIL 605 HTHH6M60 STerliLiBaHlemer. 6.
qpUerOLflerd, GF. GeoLNCL. .LTs060m SFluienal aIB6THLS SHTUJHIBEMTGWD. OF.
sgrdlwnent, 0F. SemyCarsmevery, GF. Gost. .Llsveomr GumeiBmeal OLITHEITS
sTeiluBL Fev FBpSlehisenT@id. Fev OFeomedGeeveon FBMlemIGS6T UL &
SHTeUMIGB6T60 (IpID SHTUT(PLD S(hHewi(halBHBH. FILUILUSD HDL HBHOL G Beno
eI B LsmL GUBISRBE. Deleund FBBlahiser LOETIPL  HTEUTHISEN
(Resurrection plants) eteirg onfuitiLiGaese.

Um SienLoLiL]:

aHBESHTAUTF (2n) FhaHdWF &F1MHe Heumy o L6 GeuT, Hewih, Henev
gl Goaupiumr®  SiwLbBHeTNH.  OFeordGemeveomr  LIeLGeum  elgLoment
alemflwedemLl  QuBmIeTengl.  MeobuLT  Q&mg  (OF.Syrdfwnem) UGS
pibdmear  (GF.cpuevlflen), mibibpeney (OF.  efidGrmued)  gmIGsmg
(QF.91606056T610), CHTBBISSHTILD (CF.@flsTearT) GLHLDLITeTT  FBnsleTmhiseT
LIGOGUTEI(B UMD  SHEUTTRIGENTS o 6iTeNel. Hewih, Eene0  DIMLbHI(HEHELD
(wpempuier  SgliumLuled OCFeuTGeeveT RHH EemeD  SIMLOLILENL U
(Homoeophyllum) wrim Gemev semwiienLut (Heterophyllum) etenr &
menentGLIfemidenTall LIM&baUILL (HeiT6g.

R5H Demev DEMLOLILML Wemal BIOMHS Hewiged HLPeVMLaN DImLbHSH 6T
BTl Bemevsmend OaTemiL  FBplemeamenud (OF. epuedLlfled, ©F.
eflaTeim), LTBE w60 DML Wma GLenLuwimel, BHIOThE SHenernden
OamewiL, EHeobuLT Hewiged CevSPCaupTG OETewi.  Gemevder (OF.
sigrdlwmennt. GF. GeoiNGLm. . 06060T) OLIBBIGTETE.
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APPES LD |

HENNA

GeuiT:

(WPWHeUBHlemev  CeuTdelT  @GmSW  HTeOD  eumpdhamiguienal.  6leniGeu  GeumnsiL
Gauteemens; CaxmBpialsdpgl.  SHawenser LIMup GLID Sie0evH  H6wIged
Spliu@dHuled  wFs  Gumeiiy  sTewILGL  UGHuTed  DeuGeuiTHern
Coraipidemer. Qe BFHCHTEMSEGL (Endogenous).

Gautggmmidl (Rhizophore):

uev Fmpllemhisefled HewiL, 2o (Hhewenm CUTEIB HleMeTHHOMM, EeMLSHETMBB
SIEMLOLIL|BH61T &HEHILQ 63T SlglILGFHulled & M6ITH6IT LIfluolL galev
Capreipideiper. GSemal  CauTHTRISIHT 61l  DIMPSHFHLILBSHEIBeT.  Senel
Cryme SHCHTHES eueniThd ETHHTE GouBpiLd GeuTHenend, &H(Ha6Ament.

b (CH

Cryme EHIITHS, G(HUSS HETHHEIML UL HIVVH! HIDULT LISHHHN6NSH6NT
Osmewt  Hewi®B STeTlILUGHBSH. HleolbuL T Hewi®  Gwed, &S  Ceumum®
OB TENRIL 66

B N6LSH6IT:

HI6wTeRNen6VEH6T  STDUMBMBID, 6lefll QeneWITHAID 2 666l (H MW [BFIDL
LB DenevsH6Ted STEILLGHBH. 2 L 60 BNevH@EhDd, alHHE EeN60HETHLD
fpull, geiey Gumems HApmpr (Ligle) ereminio. Brdesmensd QsmemiBeirerner.
BaHeT  SQlIGHUTD  DmIHCHTeT  algallpemL Ul Gedellwl  OlFeLSH 6160t
QaTELY sTeLGSBa. Bs5BE “demGarCGumgeuwid” (Glossopodium)  ererm)
QuwiT. @eucuewiollest Lewl  eTeleGeue  GEHTfwmealigenid @eleuenioliy] Bt
2 BlehdidHe0, GFIHHV, SHMIBSH OFTGLMU 2 VTHIIHHSH ULTHIBTHH60
B Lenllgelled CHTLTLMLWSHTHS SHSLILUGHBH. @R5HH  SemEOULIMLOLIL]
AUMBMWF FMTheH FBBlThISET HewiewL F &MY &Hlped DIGWLILT60 DIMLOHSH
0y auemad BMevdemenu|d, LTBHMI Bemev SiMWLMUF FMihHe Fmslemiseri e
CupBugduied Smeuflens HAbfewsvsamenuyd (Microphylls), &puLiEgguied
@ueuflens Guilenevasenenuyd (Megaphylls) Gasmewiheitermen.

9 _GIT6M6NLOLIL):

GeuiT:

Gouit GDBISES 0B GxTBm&HFH60 Geuawi(Baasment LUm&HCsmeneuL
CuBmIeTengl. LBHCHTeL CFe0H6T B FWMLHSH OCFOHENTED LTI  Lip3ewo
RUHOUMSWITET  Goevedlwl  FeuMHenL W  LMJmiensoTalermeorergl.  Ljpemniluller
o 6Ten(BhHE DNBHCHTEL 6l HBWILGBD. P(H(ene OeualGrTaHE maFeold
Oamewi LGymGLmerdiesd SmemrlILBHBSI.

Gaurggmmid (Rhizophore):

GouiT g mmidsulest Geueflliym LY CETE I BHS QF60H6NT6L &)L60T
UBSCaTeoTGH. BB HYHSH  HUYLSSlenTed  GLILL (BeTendl.  Limewl
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APP® LD

Geaueliliyp  evdlefymemsor  9IhdHGH, 2 LUB UTIhST DiHdHE 6160
Goupiut(®h SIMLHSHIENH  LBewiule o 6Ten(hdHE DABHEHTOTGWD.  QH(LPENEIT
CouelCprdh@ emgood  Gamewi  YGIm GLmerlesd  smewiliLGHmH.  OF.
sgrdlwremmalsd  emwwealend emFeowd, 6F. oI Crmalfligdled  Llewmeugel
MFEO(LPLD BT ILIHH WS

S :

SHWIQT 2 eiemenioll  LBSHGHTeL, Umewll, 6lleed HEHW  LGSHDHMensd
CaremiBerengd UnsHCHTeL SHshsd SHuyllpddlmensd GeualliLBsHaled OBTewiL
UTIRIDSIOT  CF60H6eMTeL  Sieidl. Lpenll OFed @enL Geueillsefen] Siemwbhs
LTI HRIeNSIOT  0F60dHenme0  Spenidl. 6F. QeoliGLm. .ls0eumalled  er0O&leTFmIenSLOT

Qgevmenmed e LBSHCsTevps8smed (Hypodermis) sremiiuGansi.

aliBursdled pewiL grlidgeomset (Trabeculae) e@miuGLd o1E58HT60
OFe0®6iT HTMILILBAIE OFeomedGeTevsvmale MU LBIUTGD. USHHSFFHalfe0
STeoUTMe UL DL &6lT  STeorlIBSleimert.  Lpenfiuller o eilenhaaleeimen
Ogevmem  ervleelemen  @UIBLOUTEH SIFHHWTE B FUWMLEUSTED  GrOMEVSF
am  &TBm Bl GeuelseT GCxHreinsl erdlesd 19IMLI&EG6e0mIG6T LWETLIHSHS
Baliug Curemp CamBpsHmsdd HHEABH. OeualChrodE@ mgeuld 6lememr
LGImLBLerbie6d  STeWILILBGHMEH.  UTEVGH6VSH  HNNMDH6T6T 616301650115 6m 851637
SlgliuemLuied GorBermerdiesd euewsd (OF. Sprdlwmem) OBBID  UTed6r0Ie60
almd (0F. OevalBaslLT) el CoumuBamBE. eHpemer (OF. SyTduwimenr)
Slvevdl  Bmupenet  (0F.efleTeT)  mFed  STETULGSHBEHI.  19THBHBHB6NT
STEOTLILI(H ) 65TN360T. Og. OlL_evTa, OF. eHLIerOL_flerd LS WIAIBASIED
mFeud@Tuiser (Vessels) smewriLBa simer.

B®enov:

@emeoulled Gopumg Gxmed WwBmID SWULBSHECHTEL STavILGHBSEH. LBHCHT60
CFevmeMed LGMIGEmIGSLD STEUIILGSBSHI. EHUBRISMNID  EeN60HHIN6THEN
SHTTLILI(H | 63T 60T. BemeoullenL GHFH & OFeveVlemL Glavera @rhL6iT galgul
LIMJTRIGNSLOT  OF0SHENT60 LGS  MOWSHHDL SBDM 2 MBUITED  GplolIIL L
AUTeVGeVd  smenpuleengl. BFHev . .UCammuwid  mFVHMBF  GH(DHIB
STl LGS BSI.

B MIOILI(HESHLD:

® |60 BeIOumHBBID:

SHEWILTHL, FpGOD  OT (HHel, HPmGHeT, @Uiablensy  CLOTL (HH6T
® (HAUTHED B (LPHBH6EM60 2 1L 60 B IOLIHGHHID HewL CUBIBBSI.

SHIGHILTH0, FIDIGLOLD

umeller’l GLIHEBHID:

uredelOumbsasSHer  Curg  albgiseT o BusHsh  CFuwliuBa et
QFeurgdGemeveuT  LOMBEINISSH eumsamws aTihsal (Heterosporus), Syemi(h
amd alHHHmeNT 2 (HUTHGHH MBS HIWIISHHIHT  BHlewIalsHHHH e (HbA
(Microporangium), Gumeilsaisst  (Megaspores) OUmaISHBHBHHVID
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APP' Ll]

(Megasporangium) Gsrampideamer. ealsssmiser OLBaISHE Eeneomer
BuId HewalhHd Bemevseier Gomenishdev GHmenaseimet.

AlHHE BMVB6T MW DIFMFF  GHHSH OBHESTS  &FLP60LPemBUTeD
SIMLOHSEI FnlDL|B6IT SIGV6VG GYOL_ QI TEmLIGED B EN6TT (Stobili)
© (HEUTEG) S GTB6MT. a1l &HBHBHIBEI SIDLOHBH(HEGLD (LPEMBUTED
FmnileotmisserhBlemt_Gul GoupumBaeit STE0TLILIH ) G5T360T.
OF60megGleaT6LEVTU I 6YD, Q. epLIerOL_flerd R AN FmnsleoThIFH 61760
QuHISHHBMmISH6IT GnLDLT6oT SlYlILGFHuiled SDIMLOHSI6ITEITET. Og.
syrflwremmalsd  gwnbllear  SIQliuTesHH0 @6 @ CumalsHssd L HGW
sTeoiliLBL.  O0F. Bear oHal. Curedwmaled @  USSD  (PIDEUSBID
QUHAISHHBHHIBEHD LOBILBLD  (LPIDAUSHID  HIHIOIHHBHIBEHID  DIEHLOHHIGTET6T.
Og. Fgndleded OF. oI Cmalfliged S ESlwieuBmBled  HiewIalsHHBMIGBEHLD,
LB SHHBRIBEHD HeNHHe FalDLN6L SHTeuTLILIHE5 evT360T.

AlHHBHH G aeMTEFS (lpemB 2 il alHHd UMBMWF FTThHHHl. alHHD
Coxmmmiel Lp@ment Gumsamenr (Periclinal) OQssbu@liuenLba  Geuefliyms
o ampHCaTBpalsmenud o L'us (weaelshd Cammpelsemenud SHHIBS.
(waialsHg CHmhmpel OFed WeniBh WeniBh UGLUDLbHH alhHTdds OFe0H6
o (HUTaBH. SeauBslelBha Hiewalhbd STUIOCFOH6T CHTaIBIF GBI LTS
BewemiBuTaE  (Anticlinal)  wBpd UB  SwelCUISSTET  LGLULML b
BiewielH5HHF 6N BIWaISHISTULICFD  Gemssd  LlemeyBBI  @BenBLOQU
Bl HFIBmend  SHHEBH. BCHCUTL OLBNSHHE SHTUIGFE  G6ITB6D
UGUUDLBSH BTG OCUmalssHidmend HhBamer. Hewalhbs  OBBID
QumalsHa (WBGW Siewr BBID Cuewt CHLOL L HHHTTHNSH GHBIHH MBS
Guaub Bmal alHHBHHMI6T BHBGWD GuTEHl (LPeTSEIBSI. HIwIalHHIH6IT
Bm smFUImDWMLU HEBHD et Cab Baemensd SHHAMSEH. CUmHalSHS
THHCHTMWSHMBSH  HHAMH. BEMHD et Cabl Biled  BHH
ATHHCHTMWSHMBSH  HHBBEH. BEMHD et Cabl Bl  BHS
THHCHTMNWSHMS DL HSMBH. L6 LoBBILD Quewt GOl (habeiT
BweHH  BHABIGHD HOLOUBHD 2 (HUTGD @I eMLIDIQUI  SB(H(LPL DL
AHHBHHTAUTHHA  (PHeL OFLUTGHD. @ UL  GMBeVeLe0T LIGULIBE
o Lul® smeutd s, e euenihbdl (WHihd aldHsHdHHTUTOTSBSI.

CFeuTegGleeveuTallell  ITDHMBFHIEBAUND  alHHBHBTUT, CHLOL L HHBHTeUT

FghapFHden  womsl il CHTaimleusHTed CgefleuTest  FhHH  OTBMBLD
ST LGS MBS

SIQUITEIOTL_LD:
fley — tegmidm
Al — QeuiBLmerd@umymehdwimiigm
Flewm — L16dd6s60610
GBI -

SlQWITERIL LD  QuUITGHieuTs  “omemawT  gmbseo  Guyewnil (Maiden hair fern)
oleoevg “BLe@ Ougenil (Walking fern) slen oienpssliLbGaBa. 2 06
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APP® LD

GaULIILDEIETL 6V LOBMILD 10&GleuLiL LDGUGTL_6VL L& P H61M60 uyelld
STenilILBS e, SlguiteniL b Gsliledsverd - Oeueiflerd, & QUELLLID ).
&STOLLLD, 9. OCoumsl LD SFluienal @bHwmaled OUTHeUTS STeorILBLD
Fov FpplemisenT@d. alibdadHSToUTDd Gou, L L HlevHHewIH, EeneVH6IT 61601
GoumILITLemL_[hSHI6NT6NG).

LB SIenLOLIL

L LBevdsai® (Rhizome):

L L Blevddenih  Heul L bdlemenggse0 (Dichotomous) GsmewriL, LsbevTem(h
AUMPHIngUl  HOTHDBIDL  LUGHWTGD. Slguimewi b  BaLiTledsverd  Gleueiflendley
B& ULBD St CHTIhD 9. STCLLLSHHe0 BIOTHHHeTemD 6EHTamIBHLD
STILLGSBEH. DB HMevHH Eeneoligll LIGSHSMTeID JFOLDGIL T  6sTelILBLD
wuiflen CuTEB LBSHCHTEIMHEMTEID eLpL LILIL (H6iTen).

GeuiT:
oL L BleushHemngel(hbd CoaummlL Geuamelr BHmemidsaimmsent.

Benev:

Beevse “Ligmewihaet” (Fronds) eemeyd oimpsslinibdamer. Semea FBG
gl lgemevBemend  GamewiBerener.  (@igdamlgensv  (Unipinnate) o
sMCLLLID, BSmgdanlgenev (Bipinnate) & Gaslileveverd - Geusiiflerd),
Bond  BewevseT FHCHTESSHmen  Sewwliied  Circinate vernation)
® gitemel.  [HewiL, &Ml BB, LemUeniiume &6ne0HSTIDL  STenllLbGHBSI.
SmaisHg  FpBamsefed BHILUMDE — HeUl Nl HHMENHHE0  (HenBUTeD
fbgr ol Gumsd  @emeudHIHTel  (pupeuGid  ugallujeiengl.  Benev
alefibysefed GuTa) @GTBAWSSTEO @GHWLILLL  al55sH0HTGLILS6T  (Sori)
STEOTLILI(H ) G3TN360T.

9 _GIT6MenLOLIL):

GeuiT:

Gouflesr o _sitentemioli]  LUpSHGHTe0, Lpewi, 6mOUl  6UTEGE) © (HeDeT 6160
Coupi' B s iLbABH.  Couflesr  Geuelliiyp  IbsE LUBSCHTEOTGHD. B
Qm OFevevmeunenr  GauTdamalsmend OoTemi(heTengl. 2 e6enbhdhG GSnIHW
ST RINBLOTEUTEY DTSl 616Ul 6rDIe6D MOUISHH60 EH(LPEMET MFEVSHMSHL]
CuBm B WmusshISeied . LGSl CUBMBI6TETS.

L Bevgseni® (Rhizome):

L LHevSHSHMIBG  GSBISSe.GSH GCHmBmsHeHer Syl gsleieanmed  @prul (b
BEHSG UBHCHTmevd OamamiBetengl. Feo LUBHCHTeL GFe0H6illed L6
O&F60BEMTELTEHT SHITH6iT STE0TLILI(H & 63TMB60T. Lm&HCamedl et SIPTSH
@rewnged(hpbdHl  cpeiBl  DIBHDHG VDHeTThensonT  GFeoFHenTeomer  LBSHGHTeL
OlpHCHTeL  HTWIILGHMEH.  UTIRIMSBIOTOTED  GUULL  SlgliLienL $H&
o 66Nl ®61ID LOLL_[Bl60&&H6mI19 60 B\(HLIGHD .. Germmu SIS
mgLGarmerdlegld  (PAHTHS L LHlevHHamNged  GFmellGemmerdiesd D606V
19B1pBuITerIeed ST ILIBSBS).
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APP® LD

B6en6VSHSBITLDL|:

BmedHTIDL GBISSGH0. (S CHTBBHIL SILTHS SluylgdHlenend CleTeamiL
RIBHS UBSCHTemevll GUBMIGTENH. BweHdh OCFHTLIHS er0SeTImIenSLOTaIT60
e LpSCHTeVHBHTEL 2 6Nl B SHTAUISHBES 2 BIHSHEELOMU
SHBBEH. UIHS  STEIHSIQUl  LTJRINSOTEITEOTET  DQLILINL &3 &iall6or
obwsH “GHeoy  eor  eugen® (Horse - shoe shaped) ebresd
STMILLGSBSEH. MFLHMBHF GHS ! . .LGCemmuid o elTeng).

8B fbptemsv (Pinnule)

One dBpleneoulsd Gwsd MWD SWIUBHEHTL STEIILGSHBH. B H6
OF60BH6IT LIRS 6001 &5 &0 H O Tem(heTerenT. SPULBSHBHTeVI60
BmeLHBHIMETHET  HTWILILGH GBI  Beweoulenl SHHdF  umellGFL,  UEhd
LUTIRINSIOT  6ledl  CoumIUmL 6L Wale0emev.  aITEONGVS  SHBOBDUWIF — GLDHS
ST RINBLIOTEOUTED LT HBEDMB 2 _6MM BT ILIGHBS).

B MIOILI(HEHLD:

SIQUITETL LD QHHHHIHBHETNID QBT SHl. aIHHIH6T cLpevld B IOILITHESHLD
BOL OLBISBEHI. aIHBHIB6T a1HHBHIH T 2 (HEUTHGIB6IT.

& SHBMBIBEIT Hyewi(® aHHBH CHTGLIemL ® (THEUTE(G)5 eTN360T.
AlHHBH0HTGLIL alefibLled SiemiopbleTengl. QELLIad @mE SAnpslensouier
alefiiby Wetpons  whael Feley GuTEB SemWlnU gBUBSHISBSH. D
Gumel Bem@FAwd (False indusium) etenr opslwtiLGEBa.

Amer alHHHH OHTGLILTmenT LUTHSTHHEBe alHHHHH6 UeNTFS  (Lpenm
OQwsdalsss aumasamws Fribssgl (Leptosporangiate).

AHHBHOBHTGLIL  61hH @H QRIDEISHEMOMAUUID  CBTERIITHBHTED — HELLIL]
AUMSOUWF FTTHHH. (WHTMHS aHHHID L0 OCFe0SH6MTeLTeT  HTIDLIeneTu LD
) ICETE)) O F60H6MT6LT6N Gamen VOGS beiT (LPL_ 6L Q6
CougalsHsaHmBUD  OFTemi(heTengl. Gealg alHHHD, HoHd  FumIsdh
OaTewIL.  Signieverd BMID Gosvedul gFieuenyd Gdmewi  “erd@Lmuibd” Sy&lul
UGS dmend OamemiBetendl. WHibhsH Ler aldHspsd Ceugdhd aldHHisemnern
CeuafGupmidlemper. alhHiHeT (PewendHdHl Liev Geapalsveor UGUIBGLUL B
(PeiT 2 Levsms o (haursGdleamser. (wer o Leob (Prothallus) siewwns
L&D HIBHSHIL &1 BHW augaled STewiILBLD. @& @HUTEL 2 L 6085HH66emLD
QumBmI, CaOL L& ST [HlenEVEMUL GNP HH B UHHTIQUIRISENT,
TS CHTemlUIMIB6NT YR LITEQIMILIL|S6IT GxmmmIeNs &L ILB a5 eT360T.
abFHToLSHHHSH — CeuelGumpid  LvsmFUImPST  CHTEWIL  [HSH(HLD
OeWiBsI0 H6iT  Bifled  HhHH — YTEHHCHTamIWLSHe0 o 6t (LpLenL6mUl
SIDLHBH  BHABIHD HOLOLUBISBSHI.  HHOYBISHEVIRTED 2 (HaUTGD  &(H
WremL (2n) elHssdHITaly FhHeHUlET  (PHeL GFMTGD.  BHLPL L
SHoUTH  auenTFFwenL b, Gued GoupuTL L b, UHW aldHSHHHITeUTLOTS
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APPES LD |

AUTSHBSHI. BIUTH DIQUITERIL SHFHT UTDEMSBF S&HIOBF OHeleuTer FbhHa
LOTBBHMHDH O\HTEIHENT6NG.

NILENGT GUNBHH6IT:

GVIe6D 6IGITLIGHI AUTELGHEVSH SHFiSbFHEMTe0Tel MUl 2 (henenenlds GBHGWD. B
mgeold, . .LGemmwib, Oufengsasler, GEeoevll &HiTH6eT, L5 SuBlweuBams
o GITeNL SH&HWIGI.

aoleeosdeT @  euemaliupd 1. yGymiGLmerdiesd  (Protostele) 2.
maLBarmeresd (siphonostele)

8360 EMF6VLD S YGenmmuigamed GLPLILIL 19 (HE&HGLD. BamLiGenmerdiesd
(Haplostele), ausigGamertiesd (Actinostele), 110ensGLTabesd (Plectostele),
seoll] LGymGLm eesd (Mixed Protostele) soyalwiensu LGym GLmerdiealest
AUMBHET DYGLD.

GamLiGemTerdiesd:

mWSHHe6eTen  enFeold . .LGMTWSHHTEL  GHOLILL IQHBGD.  THHHIHHTL (B:
CFeuTe3 Gl6aTe0EVIT

1519Cererdieed:
BLFHSHT auged emFeold . .LGMTUISHHTEL GO IQHBGWD.  TBHHIHHTL (B:
meudsGam Gumguibd OFTGTL L LD.

LNQ6n&@Lmerdie6L:
mgeo(pd  .Gemmwib HUBaeT  Gumeim iyl Il OIEWWHS(HEGLD.
dBSHHHHT_(H: mevdGsT GumQuId &lemmGeul L Lb.

&eoll LGy GLmerdiesv:
amgeold . LGCemmwisbFHed  omsThIBH  FHepl  sTewtUB.  6I(hSHHISHTL (B:
m6uHBHTOLIMQUID OFTanIeaLD

ngLIGemTerieeL:

@& engeold . .LGMTWSHHTED GHUILILIQHEGWD. emowiGHHe0 g STemrlitiBLb.
Qeuefliiym . .yGemmuwib@p  ewauGemerdiesd  (Ectophloic  Siphonostele),
Brpuss UCsmmubgl  emauGameviesd  (Amplhiploic  Siphonostele),
QaredGeanmeriesd  uyerdiesd  (Eustele), omaBLmetiesd  (Atactostele),

utedengseidberiesd  (Polycyclic  stele) epdwemen  engLGeimerdiesile
6UMSBHEITGHLD.

(A2 W€ L TN

Belauemad  elesd  Aemev  Bpemeuseilest  (Leaf traces) Gammmsdenent
QUTBISHS! PETWI DILEVHI LD B MIF6Ted EBenl Gleuela@EmL 6T HTemIILIBLD.
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APP® LD

1. Gevefliiym . .4Genmwid @& OFTelGamerdiesd 15 emLWSHHD DiMLObHSI,
MFVHMHTF CoYILY:sY] C.Gemmud STeLILI(HLD. IbSHHIBHTL(b:
SLETO(LPGIDTLIT.

2. ®musbs  CBemmwib G GFmellGeaimertiesd g ewLDUISHSHEVID,
mFOHHE  @muUppd  C.yGemmwd  SmeTLILIBLD. B SHHISBTL_(B:
SQuImeT_1b GG L L Lb.

1p&lgBuimerdiesd (Dictyostele):

BeIaIenEHervlesd LV  aUTerd@Gevd  Oem@lusents  Ufbg  smewriul G,
PeUQeUT(H  uTeG6evdH OFHTGLILD  Guoflerdiesrd  (Meristele)  si@mILGHBSI.
dBHBIGHT_(H: DlguiTewiL LD HmUILle0everd - Gleuediiflerd.

uj6roLeerd:

uperolesrd LIV  Q(HRISMIDbHS  aUTer0GHe0d  SBenmdentall  Lfbg Ubmas
GBS QH CUMETWIDTS  HMWHHHBGD. TBHHISHHT H: BmalmsHuleneod
STUT S b.

SILT&HGLTervlesv:

ovleed  UemayBml OgHefleumedll  @QHRISMbHS TGS  SBENBHEMTHLD,
SLILmL SHFaled FHAHPuyd  sTewILBL. aBSHHST(H:  RHalenSHulemevd
STUT DI b.

uTelengFserfl Berlesd

AUTENVGVSH HFSHH6T BIewih DleLevdH DSBS OCBULL  aUENETUIRIBETTSS
ST LB TBHHHSTH: GLfliguild

2l1bBerTerOOLITLD B 61T:
Fohbs alendd SHTaIBISEI:

mHCH60 M LapenL W oPflalued  FIThsH SBUMET  SHMHHMWSH  SHLpal
ovleauer  eolfeouiTd  etetLeuT 1993 b Spewi(p  eegrndld  umiTs” el
SHIULL HmSH 61HSHHTT. DSHIHMILILIL HFH60 SDUT 6leId 6l Y@ Ldler
QurmeT yFdsemen o L OUTHSHH maudhd DIPbHSH aumDd 2 ulfleamisenernl
LUTHISTLILINSHE  H6ul(HeiTer TN ?

SOUT 6Tl elevtent? eibFLll LIfley SHTeugd SubLienysdh SHHSBSHI?
SIOUT  6T@ILUG HTOUJRIGET  FIHGWL — HBebdsd  @h  UTHISTHESGHLWD
(Preservative) Oummenm@o. Ber HengeuenLwm LW  SIHbHBHICUTeT

o _uifeormisener LITGHISTLILITS ORIE L) 2 56 |HmG. GmLIGTL 196D
gohenlel. .ougm a3 2bGemmerdOUTD SHTeugld SbLmT 2 BLSHEH CFUISBSI.
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APPES LD |

Suum_iiflalled  alemssmens CamBpels@ @m Ufleysd  STeugomer
D GeTTer0OUITLDEH 61T Wlis)i) alfleuTs alauTaH s o 6it@enmLD.
AbGentTer0GUTDH6T (HBysd: GGt = FHWHSH, eLGUTOT = alnd) FHWHD
AlMSHHHTOUTHIHET G0, BDHHTeugmisen WCFmCsmuld eoamfuier egegrdldh
wppid  HNCLAwed STevHHe0 SIFH  Senaled LFald  SHTewTLILL L 6.
BOHIHTATHISET 2 60dHleT  Geoulil 6wl ev LB WS  GeULILILDEIIL 6V
LG FH 660 SHmewrl LI 6iTms6nT.

QUITEIL LIGwTILE6IT:

e QUUBLOUTELTEIENE!  LIG6DLD  LOTMT  LOJMRIGET  DI6VeVFHI LS TFOFIQH6NTS
o eiened. @b Fev euaiOamesenmas (Lianas) o _efener. IBSHHSSTL(B -
BLLLD
STy 2 L6 albHEsSsTeurs (2n) FhsHows snibss. & Geu,
Hewih, Dewev eled1 CoumTBBmI STeRIL LGS BSI.

Bl eueMTFHwemLbd el  CauTHoHTGIIL STIILGHBSEH.  MFH6rD
STOUTHHL ST LB  LeupGeauTaeT  HeolILGIDUTHHEHL 63T  e(HHhIGHUN
QUTLDSH NS GoBolsTeTHIBE. EMLIGIT6TD SHTUJ & G601 Gouitapelt
LehmFCauflmensns (Mycorrhizae) GamewiBeierer.

oy  Ged  STewILUGL — HOTHH S GHHemoUlnL W Hewi(h
SHenenHCHTH, HemenbBMOCeT (mFHE) BeMEVHSHPIDLIL 63T HTEILILIBLD.

Caredi. QT  SrTeugmiseileyd euylbL euenT&d Qamemi  dHewenaen (Dwarf

shoots), eupbLBB euenitFdl Gamewi  demenaseir  (Long shoots) eren
BHUNBH SHleneTTH6IT  BHITeuTLILI(HE 63Tl

Guevdld Coumim® OB DenevH6T  HTULILIBHOIBET. DeH6U  HEDLD
BEID  OFFHeD EMEVFHMNMTGID. HW EDeNEVH6IT  LIGHIDWITET, 66T
GaFiTdbemaUT60 FHUBLD QUJLDL| QUGTTF S QB TEmTL B em6TTH61TI60
CapTaipISaiper. Senel IB6THTeU]T LIGwIL|Henend 6O\BTe(heiT6rel.

MFLHHL 1TSS BHH6T  STewILILBH BT, BHLLD  oB@Id 6Ll JTaled
MFE0SHGIOTUIHET  BHIT6uTLILI(HE 63TB60T.

QuUTEHIITS BJeWILTD Hlewev  euenTFd  STeolILGSBSHI.  LMIHINSLOT
oFsb  Gatewi  wrGamengedds  (Manoxylic) - guewenujentw
OetemowiTer  SIFHSL  LUMTIRMSIOT  OuBp  SiHem  Gohevevll  &HiT
OaTewIL G  (wFHed) Slevevd  LECamengels (Pycnoxylic)  @misw
G@eveufl ST BTG DILTHHWTS 2 _6iTenened (NLITEN) &L eNL 6N
SBTemTLILI(H 5 6IT360T.
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APP® LD

HENNA

Bmeu  WIBHBI  AIHHIHSHEEOIOUEDL WIS,  SHLTED  aUDSH  HTOUTHISHEIT
(emLIGOTEYL) VRV ) LIme0 6U6MSD SHITAUJHRIBEN (emFH61D)
STemTLILI(H 5 6IT360T.

BleWaNSHHHID BEID OLHISHSHHD  (WPewpBu  HlewialsHHosullenso  LOBMID
CUmHaIHHBUTmevH6illed GHTeiIMISHITN360T.

SLEWT OBEID GLIEKT FnlbL|H6T HeldHHenGul o 6wl mehHLILH S eT36r.
STBBIST clpeold 0BT HEHF BFTdemnad HewL OLIBISBSI.

T 2 I H([HBHET SJHHF GWTUl  cpeold  IhSHHEF  GFevevlILL (B

(w&. .LBaMGaLI) HHOMIFHEL HOL OLIBIFBHI.
G»60H6IT
& (H6), 6001 ) G

Al SHH6NTH
(Endosperm)

LIGOE (ThIBl6m6v STt ILBSBEI. Wb
MBI St  eiepwgw ()
SHABISNGEG (PAILITSC o (HeuTSBS.

UTPHMBF GloBFAuled @RIFUW alHHEHIT] FHHIHUID, WHd GHBISU
Calfl Ladbamay FhapHub st Oxefeuter  FbhsHdh  LIHBHBLD
Bl BSI.

Flov MbBertTerOLITIDSH M6 CBTHHBLILIL (HEIT6ITSI.

BLbBemerdOLITIDH 66T  6UmBLILIT(H:

oro@urfrest  (1965) 3bGemerdGILITDHmeN  UGLILB6TI S 9 HIMHBHENTHA|LD
31 @BOUBIGTHOID UMSLILIH G UG
Semed 1. ewgdbaLridlLr 2. Gsmei. .QuyTiidm 3. prLrOglm.

l1bBeuTerOELITLDS 61T

agly — III
BLLmIfum

aginy — II
Gamenll.”.QuymLIFLIT

agly -1
MFHBLTLIFLT

SHIEDBH6IT

1. QLAGLTerdGLITGLO6LED
2. GueiteilemL L BL 60610
3. QuaTBLTenaFBsv60610
4. emFHHBL 60610

SIMBHEIT

1. smrenLBL 6verd
2. Bamentl.".GLIGT606r0
3. L1sHB8Fe60610

4. 9mIBsTBuieLerd

Bl
1.

BL_6ver0

(WSS auGULBeM6T LTSI ILIGHTLE6IT:

agly I- osFsasmidir

o ume GUTSIB Sl6LevGEHI GuTenl GUTEIB DIELOLILML U HTEUTHISHEIT.
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APP® LD

Quflw sjemayemL W FBSHE Fnl 196N6VHET 2616160l

oTGeTengFelld &L 6mL

BBHD 601 CHLOL H6T 2 6iTerent.

060 GUITEIB DIEMLOLILIEH6T  HTEILILIH6SH 606M6L.
eleMul eroL_GymiLileverodeit 2 _siTerment
dBSHBISHT_(H: MFH6rD, MLOWIT

agly II — GarelCuyTidT

L6V aUgeemL Ul o6l Benevdemend ORI o WIMhS LOJHISEIT
LaCamengelld euendd HL ML

galb Gumeis er0LGymileverddbelT o _6iT6rment.

BBHBD et Calfl e sTeamIlLBaFHe0eme0 (PmGsT  emuGeomum
IbSHBHIBHTL(H : 6mLIGITEND

augLy III - promidom:

UST SHTeUTmiFeT, OFIQHeT, 6UeTblsITgHerl

BemeuEH6iT  HeTal L algalld  IeLeVHI  FBIHTAIQAISHED © _6iTeNerl.  6l6rul,
THT DILEVGH QUL Ben6e0WI(BEHSBLD.

BBHID eTCHLOL H6iT HTEMILILIHEISH606M6V.

B ML FH6IM6D MFEVSHEGLOTUISHENT ST LI 6AT36oT.

ool Gymiilevervasel Wwehall 616 DISIuILILI(H &S evT360T.

Lelplbsemend Oomewil 60T GuUTes SiemioliL] ST ILBGHBS.
aBSHHHHT (B : BLLLD, 6L L [JT

BbCemmerdOUITDSEHEHGD BEPID  QLehFCWTerOLTDSEHHGLD e B @it
LILIG:
PSS LINIL|SH6IT:

o GouT, HeWIB, BeMevHMeNS OIBTEWIL [HeEG UMTUBISGSLILILL SHUT 2 L 60
SITEmTLILI(HSH6L.

B malamnsulenevs SHTaUTMHIH6IT60 ® 6iTeNg) GumeuBeu
lbGeurmerdOUITDH6MenID CHDLNWIGHMBHDH CBHT6mNIg(HGHSH60.

HEWIQED U606  SHITEmTLILIHEHED

e BULID SHTUTSHIH6L STeILILI(BHLD Bt IOLI(HBHS o mIlIL el
cpBSTuTmIEeTeT (Angiosperm) WeOTHMe @&HH(HHSH60.

SHIPLML SHHBHHTOUTHHGN (PHeOL CFeLmeVs HMBHH MBS

GroLBEMENT GG GHEMB  HTEMILILIHH6EV

B HTOUTS GH(WDLOEISHEHD AlnHHMET 2 6WIL T8 G H60
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o%@o‘[

9 I &H(HHH6Il

GFsvevlILIBSleiBet. (0&. .LIGeImEsLO)
® ULeWIe60 STl ILIBEHIBSI.

S6hFBITerdELITLDES GTH S EHLD
GoupUT@Heir:

2D BemTerdQLITLD & ETHEHGHLD

APP® LD

DB THHDH(EH D6V

B enL_BGuiujeiter

6)1. 616007

BLBemerdEUITLDSH 61T

S ehFCWITerd QLIS 61T

1.

QUTHITHF  MF6VDHGHPTUISHENT
STenilILBHeuglevensv  (HLGL 606rD
HRIGHEVTH)

QUTHIITHEF  MFEVDHGLPTUISH6NT
SHTE0TLILI(H 5 63TN360T.

CBenmg gHled &160600T
OF60H6IT  HTEUOTLILI(H6ZH 6066V

&1606001 0\ F 60 61T
SHT60TLILI[H D G5TN360T.

G60B6TT  HBHGHene

GH60H6IT
eLpL LI (hLl
LTSI B ILIHE T3 60T.

GHeLBHHIT60

CurgieuTs WaIHeHF Corhbens
STBleT ceolD HewL CUBISIBSI.

L FFBeT, STHBMm, BT,
LpenaUSE6T,  alleOmIGHET  cLPGULD
OB HSHF Gairdemas
HeoL GUBISBS

BT LS HHOYBIHEL E6VEn6V

BT MLS H(HOYBIHL 2 6wI(h

PBOBLHUI B(HoL IS5
STenll ILBHBBSI

(LPLDLDIQ UL & (F6Y, 6001 Ha
STenll ILBHBSI

sl CHmeIaId606m6V

&l CHTRIBIS MBS

LDGVITER6IT  SHTENILILI(H6MSH606m6V

LDGUITE6IT  STENTLILI(HES 6313601

BbCemmerdOUITbS 66 QUTHEMTSTY (PSS WISSHIeULD:

6)1. 616007

SITEUJTRISH6IT

S SHGLD
QuIT(HL_ 61T

LIWI6BTEH6IT

T FH6YV
&, OFaleoupl L m

Firdflemedero, | gn@asm

SIEFID BlenBHS
® _auieUTHL LIWLIGTLIBSIBSI.

emLIeTerD O TTIQUIT6OTT

UBISHS
alenHH6IT

©_60TEUTSLI
LIWIGHTLI(H &) 63T 60T

gLlerd  LImeLFTLOWIT

(G Hlenr)

HUTL_TUTeVFLD

[Bl6mELUITEOT
& 6UOTGIONTLY &> HI6WTL_LD
(Permenent
SWmflg 56060
Qum(menTa

slide)
OUITEHSHH60
(mounting
medium) LweTLIGSBSI.

60LIGOT6ID
emLl. JraerouGrmuilenu

Betaieomflery, | Giydlenr,

L_ITLIGOTGOL_60T

SHITGIT

Sl 19aVIID,
SWMM oS LD
© _56)FGIMB6MI.

(3M85)
aUMTeN O

5. SIy&HGaiflwi,

L_IT60T 65185 60T

Ul e»L Wiled(mbSl
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APPE® LD

HENNA

LNeuBeumaSlermL_erD, GuPBLILIBHLD L T6oNGOT 61T
emuIFwim Gxpmevglenmuied
LGB SHSLILIH B 6513601

L_Té6er06r0 UBpICHTUI  FHFmFHGLI
Lfadl.".Cumedwim LTS B!

G  OeQymiTigUITeDTT DLEVSHBIOT,  LPF&HSHGLOTUI
SIPB] Db
Grruisemend
GUILLBSHSBID  LO(HHSHTHLI
LWTLI(H S BSI.

GDLIGOTETD @eVlCWTOrFer | Cabhal, QUTTEN 1 B6IT,
graeroLIGrmuilenwl SIFGENLD SWmilg 56060
2_50|SBa)l

emLIGTErOITEerOLICTTUNenU, | LD &TnLD STH HLD SWmiés
enUFwIm  eroLdlggluimett 2 _50|FHBFH

Q&L gerd 1GwWITL T LOJ & BL_ 6L HH6) D6, LIL & &6IT,
SHE0TL_GUT6IT

DIgSHHL ML FH6T STl
LWSTLBHSHSILIBGS B

QFL_Jor0 SIL60TEwTIQHIT 616301 Gl6BoT ULl QUITE 60601 FHyeus
SWmfrdled LWSTLGS MBS

I, GUIF, | (IP(D STAUJLD | DIGVBIBT]H

Sy &G, SITEUTRIGEITTEGLD LDGUIT
SMUCLmuSfluum SI6VRIBTTHSH MG LD
LWSTL(H S BSI

QUG — NFHBLIILLT
FHm — mFHHEL 6061
GBwUD - »FHHCL I
Guiledtd - emFHerD

MFHNV  HTOUTHIBET 2 0FH  HIpdG HHaUl UGHHH6MeD OeULILILDEIIL 6V,
L0 SHGIeULILILDGITL 6L LGS H61M60 DIF B0 ugelueiTerer. MFH6TD
Qreueouwpl Lm, emg. QU GBLmO, ewg. didlemeded, em&. gmb. .11 GCuTEIBM6
QuTglIaTHSH STeooTLILI(HLD T H610 FIBTRISENT@GHLD. SHTeUT ® |60
AHHEBITO]  FhHHmWF  FTMhHHH. Weabd CgeuTs  auemTEHImIQuIgI.
LIGGMLOLOMBT  aUMBETHevd  HTeugonet  enFHed  CammmsHdled sl Lene
ISHMS PSBBBGSLD.

al$sa55Mau5D (Sporophyte):

alHHeHITUTD Cou, Hewilh, Bewev ot CoumILTL WL HEH STILILIGH MBS
grewt  CUTEIB  SHewigadt HIGIILGH UL FBE  eugeud L 19emeVH6T  &ilPeD
(POBUTED DIMHGEH! WGL LD BGUTed DIHLOHG 6660,
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APP® LD

HENNA

LBLILIGRIL|SH6IT:

GeuiT:

mFHled B meuemswiner  CeuTseT  sTewILILGH B,  Bemen  HLewiGeu,
uaupBeu,  (pHevplemev  GeuT  HlewevdHdl  Hleiiml  DewlGeugndma. Flev
ussaTl (h GColTisel Hmendhdd HMIHGHF FBBI GOeVTSH 6UTTH GBI Diena
Wewib  Wewi(hd  SeuledL  (pempuled  Hewenh Il  ueupld  Gumeiryy
s fweliugmed ueup Geutser (Coralloid roots) een  oPwLGSBSI.
MBLIRMT HWeVbHBIHS 2 SHD HeoLILGDUTH ST Djeiienm FHBBlend Ebhs
Gourmeriledr Lmewill LGS ulled smemTiLIHaeT3enr.

& 601(H:

HemendeBBIH — HTWIGUTHIB S ML  SHAlemowTen  HewiB.  HewevHD
S ML_HHIMD  OBTeWIL  DeWeOWlgll  LUGSHFB6T  HewlgenadldF  GDbH3
STeILILGBD. Hewngert SigliiGd CeauBmlL CLoT BHemerd HTRISILIGTET6.

B m6eVFH6IT:

MFHND B)(HAUMBUITET Dene0Hen6edh CBTemIHeTeNS).

1. s Bmevdsl Sieevg @aflFCaTsma @emevsst (Foliage Leaves)
2. Gegled Bemesvaei (Scale Leaves)

M BeN6VFH6IT:

Aemeu  Qufw ey W  FBGHE Tl l9meBeTGHID.  Hewnger o Fdluiled
LGLD Bured SiemLobHGIeiTener. @elbleuT(h dnllgemeoujd 80 (1pgHed 100  euemy
STbUBB Benent FABplenevsemensd GETIL &l FBplencoulen [T SnTenLOUITISH

Sevevgdl  (WPL&eT  Gumaipgl. @Fe0 @6y @rp  ewww  BIOY LB
CBTewI(HB@GID. LUHS  BIDLDBET  STLILBaAISHE0meD. DIQFH(HOT  DIenLOLIL]

(Circinate venation) srewliLGaGsTH &6Md EemevssT “TEWILT  alemTed
eLpL_LILIL (H6iT6TT60T.

QFFled Bemevaeir:

@eweu  LpUL BIBHBILeT  dniguwl, FPw, WpHCaTemt  aligaievTer, [HleneVHD
LTSHIBTHHe0 Usnlenwl CLomOsTaTslams Eene0seNT@Lb.

9 _GIT6M6NLOLIL]
Gouflett GUIHS Oeul’ (s BGzmHBMLD:

WPHevBHlemev Gaufladr o sitemenioli] LleiTeu(hld LGHHBHmend OBmewi(heiendl.
1. enidemibLom 2. ypewll 3. eaumev@eoll UG  Geufler  Geuerilliyms

SIbdaTear  ellllembom  @Fhdh@G UMHMSOT O0F6e0H6MTed OIH. BOIBG
® LUmorsd  Oevellwl  &euT OETemiL  LMTRINSIOT  6lF60H6MTe0D L6 Lmewol
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| AP 10|
STLILGIBSH. DIBHCHTe0 LBenlluller SmLdl DBHITE DIMHIHIGTENSHI. LI6D
SIbHG UMIRIMSBIOT 6F60H6MTeL e OLINMFHHIT TG0 HFHHM6NSF
GbS SbHBleTeng. Serd Goufled Smuenen emFeowid (Diarch). wdimbs
Geuflev mresig wewenr engeupd (Tetrarch) amemiiiGapg). Gouflsd @yewimib
Blemev eueniTFd HewL GLpISBEH. Uy GCeauTdEhd 2 6Temeloliled  GuleoLITe
GauTasenel @SFH(heFaipar. ealaid BB Upenl LGHUled Seriem GCumes
peolILGIDUTH BeM6T  Fnl LewlI] STenrlUBSHBEH.  LeupCaUTHelT  cLpediml  (LPemest
mgoold (Triarch) QasmeniLemey, OeuelGBTHESUI MFeD STEIILBGSBSI.

ST GBS O BH CHTBBLD:

BPevsdHH Bewevlligll  LUGHH6T  STwIlILBHeUSHTeL E6Nd  HeWIQeT  (GHBIHE
Cou' B CoammmsddHed alefiby QUMISBBIS  STEILUGHBEH.  H6wTlg6
o sitenemOlLNed  LUBSHBHTeL, Lmewil, euTerd@Ge0 o (hewem  6oledl  Ceumium(®
SIDLHBHIGTENE.  MFHONV  HeWigedl 2 _6lTeNedIolI]  SHalHHmevsd  HTeugs
HEWIQET 2 6ITENENLOLINL dSHHSI.

Hewngerr  Geuefliyp  SibdbaTer  UBSHCHTL HgHd Sl &6l  LILeuSHSHTe0
G LOUILIL_(HETEN ). ®emevuLg L& &6t SITETLILI(HEUSHTED [GIICEYE
CHTLIFAWBL o 6ilengl. Hewigal OCUIHLUGH MW SSTLOGHSHI6TEN  Limesl
Qevedwl  FeUT OHTEWIL UTIRIEMSIOT OCF60HETTEL  SLTH. QeuBpled HTF
SIFeide HiybLlujeTerner. Lmewfulled Lev WuLFGeusy STeLITUISHEHLD, L Teolledt
OFeLHEHD  DIGHLOHSHIGNETE.  E6lllD  HEWINYED  UTENVGHEVES — BMENBH6IT  6(Th
AUMGTLILOTS  SIMWHHGBULCHTH — SeuBPiBdlen, Cw oisap  Godsveur]
SR TH6IT  SHTenTl LB 560360,

ame@Gevd  BBemmaeT  @emlamenbdmer  (Conjoint), @EIBMLOHSHEM6!
(Collateral), #ppseneal. 2o 6@HTHHU MFD OEHTEWILMEL.  MF60HIH60
197 & B GHLD, S Bemuwig glev F6LELEML_& GSLPTUISHGTHLD, LGermmub
LTI mIenSIOTD  OdmewmiBeienerr.  Hlewewl  CFe0H6T  SHTEILILIBHEISHE0M6V
AUTeVGeVS SBenpuled o sifen Cawllwb GunFw &TeHaHmBCs GFwedUL &
glguwigl. Cuflmgdsdlel olevevd LBenluledlhhdl CHTRIMBEHInQUI  BF6wIL TLD
plemev  GBasLNwD  Hewlgest SFewiLMD  Hlewew euTFHHG 2 HeHmG.
LpeniliugHuisd oiFs oenaled Qemev @pemeussit (Leaf traces) o eitemer.
Coyig @emev  Bpemeuseit  (Girdling leaf traces) wBpId s&maF  Eewev
BpmauseT  FHTewlILBoIGH MFHeL  Hewigest  FpUiwieoun@d.  @FewiLmb
Blemev eueniT&FFullair cpeod LTedmgedld Hemew CaHTaBISBH.  GlLIEEGeTGIRg6s
BB HMTdH dluier CHTaImIUSHT cpeold LBSHCHTene LOTBBIWLMLOSH MBS
LTGeTenFeVls UMNBHBL ML BT ILIBB MBS

gl lgenedamblier (Rachis) gpise Geal (GdH Gamibmld

Gl lpMeOSSTIOLIT  GBISS0ILBSH CHTBBSHID FSH S 9dleT GDHS
Geuefiliyp  SIBds@GeTer  LUpHCHTemeoll  OummieiTener. @& o L LBLOTH
ovglelghiensoralemed il LBSHCHTeLRSHBHTEL  STemiliLGHBEH. Bl
@emevd &Ml CoBusld  Arewih DIBHGSENTID,  SWPULBLD L6V
9|([HdEHBENTEILD LTSI SlLILIDL GG LIMTJTRIGN SLOTE60TTED DTS
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| APPES L0 |

aUTeOGHeVE  BBBHET  FMedSD  @Bwar () augeled  DMWHI
ST LB IS Fal 196160 SITLDLI 6T SO FFMBUILNWeOUTGHLD PRIALIIG)
AUTENVGH6VSH SMOBULD @THIDH0 DIWOHSH — OSHIGTTHRIEHSBLOTANETITED 60
SMBeOB 2 MWW  OUBMIETET6T. TGS HMBENBH6IT  Q(HHISHEDLOHFHENE.
HmhHemel, 2 6MGHTHH U mFeOD OFHTERILM6l. HBOBHEHDHEG GeueliipLoTs
RIBHBTD T IBHCHTID, Fev HBHSHGHH6T0 SmbhsH OCuflenFshsleid
GbBleTeTe.  auTavGevd sBenmaaisy SylenLenge Hemev (Diploxylic)
srewILGEABEH mwwCerésd (Centripetal), enwwealevd@ (Centrifugal) erer
BOresih UMS MFEOPLD BT ILIHB MBS

dppfeneouiesr (Leaflet) opis@ OGeul Bdh GoHmbmid:

MG 856101601 Fmpslenso GBS0 (B CaHTBm&HFH60 GoBLBEHBHTeL,
SPUUBHCHTL 610 B LBSHCHTLBHGHH6T 2 _6i6Nel. Hloshd &SHeUT GBI
LBSCHTeL OFe0&6T GouallIBSHHD H9sHdH Sl lpHlemenTed @LUL (BeTengl.
SIODHSH BDMeVSHHIMeNHeT  SPLBSHEHTEN60  HTWILILIBHUSTEL — BeaBHHG
CaTLIFAWBB SIBSETE 2 6Tandl. LUBsHGaHTevgsH8zmme0  ervdlelymiendsiom
OgevmenTed g @& Brmall Cursdlmer HhHIHBEH. SemeoulenL SaHa
uted@s.  (Palisade parenchyma) wmpid uehs umgmensor (Spongy
parenchyma) estenr GoupiLiL (Beiengl. Seveu  gef&atomauied FHLIGS .
SUBSHCHTmEL  OB(HEHHIONS  @LIQUIGTEN  Lighd LITIHRINSIOT  IFHBF g6
AL Oeuelidenend  OFmewid  auallLfOITBBSHBE 2 _HdHBH.  Devevll
uridBE Seveniwnd  enowl  BIWLembHE Bewevule alefiby eueny alfihg

CgevauId HIBLEMBMB, BHWIL OFeLHeMTeL el Db STILILIGSBSH. Eeno
Il 196N 5B Frenal (Tranfusion tissue) o (BHoUTHGHIBHI. Bemal
BDMMIGHBHI LUSHBHUTLIQED HJsH SLHFH 2 _H6HeImer. ama0Gevd SHBenBuled
amgeold GoBLBEHBHTensy Grprédluln, . .LGemmwid SprLBHBHTmev GHTdhau|d
Simiobgletener. LG GLremgeuddHenat  LWSHHL OCETemi  BenL Hlenev
(Mesarch) sBoBssT  STEILILGAEBEL. QTGS  SHBOBOWSF  GHLDHS
P eMNIRINSLOT SHBenB 2 B ST ILBHBSI.

B MIOILI(HEHLD:
MFHEIL 2 L6V, LITeL BMICLHGBS (LpedBH6Ted mICUmHEBHD CFUISBSI.

® | 60 BeIOumHBHID:

Goumpil.  Oom_(HFHeir  Slevevdl FBIGWID  Gom (ot  CHTEIBIUSHET  CLPEVLD
® Lo @aoumEsD  BOLOUBIBBEH.  Hewnget QUGS UNO(HHS
Bmeausel  CpmaipiBleiper.  FpGOD QT (BEeT  (pmeTHSHI LSl
STUTSSDNNS  HHSBS-

LmeVleT IO SLD:

MFH  @HLITeL euewas (Dioecious) FHTeugon@d. SIBTeULH  SLEWT  LOBHBID
QuemT Sl B6elT  HONHBHOSH SHTauJhiseley CaraipiFaimer. @& Ereni(h
amawTel  albaHsmens CamBmels@l wiBB aldHHsd Hatend  GleTemiL
SHTEUTLOTEHLD.

SLEWT  FalDL|:
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ST gnlbL] (Staminate  cone) & 6UBTIQ 68T Hiesufed Hell Ha
o (HUTHSILGHBGE. amiblileT  liuGHuled Capraipid CamentGoTL (HHei
LPGULD SHEwTQe GU6NTHFS OISHTLTHS BHOLOLBIFBEH. D6 FaldL] HeWIQ6T &(h
LSBOTHS — SeTenlLBeudTer Hewih LeLTHE dlemendgeo  (Sympodial
growth) (pempuiled euenTeBg. SLewr nibl ST GCEBTEmILemel. OBHBBLOTS
SIMLOHHEN6, (LPL_6mL SI6L6VG) gnlbL QUIQEILD OB T6uTL_6M6),
B ML HSHAEMIOUL M6, LIV HlewalHHHUImevsHeT nlblles eniowl DIFHet L5
&LP60 (LPEOMBUTED OIENLOHSIGITETE.

b al5ss @emevdst (Microsporophyll):

Bmeal  GUFW  SluGHowud, DsamB  CweougdHmwud  CsTeni®h
S ML_HSHIMOUL 6T S enLwimenr  Sewev  Gumeri  STeRIILGSBS.  SIHB
GueoLgad  ugliuguineg  HEICHTSSHS  GHBIFS  FTEOWTET  (LPEn6ITEnUIH
OQamewighddBg. BFBE& S6ut. .mudled (Apophysis) sieim QUWIT. GmIEW
SPlILGFH bl  DIFFeL DmMIHHHEGD.  @eldeuTh  HiwalHHH
BemeoU|lD DIHET  SPLILBSHH60 LUITEBMISDITR  HIWIAISHEIE6T  aldHHHH
OHTGSLILHENMTS (Sori) Osmensi(BeiTerenT. &\1l5 3 BmIH6 65T QUeNTF S
o _cuimalHHE HwevemWF FTThHH. alSHISTUICFN GHAIBeL LIGUIBE
© LUl(h oBenBLQUl HIIAISHHBHMeNH HHAMH. @6UCUTTH HIeNIaNHHH(PLD
SIFHB  clenicnlbmBUIeVTET  BIHIAISHHIBET DIGV6VHI  DETHDHSH HICTHEN6NDH
OCamewmi(Beiene. ¢eUGUT(H MSHHHUPD UJLICLTEH 60 DimHSH euflsaier aul
CaugsHazl  mlewialsHHiemen GeauelCuUBBIS@BeT. HIeW aldHdl  (IDBIHHHIHT6N)
@elCeurapId  GeuelliBHHed  Bleshs  ebengar  (Exine), o L LpsHHe0
Qebellw  RetewL et (Intine) o emmsemTed  @GWILLL @@ GFed
SIODILDLUW, @ 2 L&H OC&memL 2 (HewledL Wmel  SenLILTEGLD.
Blewialsha Spemt CablLe FHTeugsHIHlamensd GBlSHBSI.

Cumalsss Bemevssi (Megasporophyll) :

mFHlel LHAIHHH BeNeVH6T FnlDLBm6TH CHTBBIAIILIHELM60. Een6rBH6IT
Quewt  HTeuysdh  Hewigell  HleNulled  CHHSBSOTHAID  &FIPeL  (pedBUllsvid
SlmwhleTener. Gemeusel 15 1pHed 30 GF.5 euedy Hend OEmewi(h
SLemLWTE o 6Tenel. @alteurm Oumalsbss Gemeowd &My Gureis
SLILGS, BemeuBurais GuBu@d e Gaumpiul L UGHBen6ed OB TEIL ).
alHHaUlemevulent LSBT 960  GH60D6T  DiedobHHleTener. ESenel  GLI6wT
CaflLas sraugsdmad GHSGL LmalSSHIHemen 6laTem(HeiTere.

@6Vl  DIEMLOLILJ:

sTaugll  QuEpbLIflalled emgdenilenl Ge0 Wl Ouflw G0 Su&b. ChiTEe0
(Orthotropous),  g@bB& GEVIMMBULD, GL_ ML WLITE STDLNH 60T LD
QuBEIETENET. HI9HH GHeVIdB GHeVleT e FBlw SHiwenedwdh Haly eJeneorl
GOUGH  (PRUDSUD  GDHSIETETSH.  GEIDB  PLUIILTS, GeleT SHBbs

LGS Geogimen  (Micropyle) e SIDWSSILGSBSH. GBI
OIbSGHBMeNS QBT . FOSUUBMBILGT  Gnlgul 2 _6lTeN(BSHE  LOBMID

Qeuefwpeg amrsBaraLevLm (Sarcotesta) eiadipid, He0CUTEB o BigwiTen
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B OIbEe evdlefGmeLedLm  (Sclerotesta) eepId  SPWLILGHBSI.
BueFeveverd (Nucellus) o Leam o 6TonBEEG OBHSHOTE ODENIHBHIGTETSI.
Bl 6606060 OeuallILBLOTES Hewl(h eUeTTh DV Gumed SmeIlILBLD. @ g6
CoBugd Hwsbhal @ G CUTEIB uGHmw o (HuTsbGHIHBEH. DHGa
&by oems (Polen chamber) eten oimpssliLGaBg. OLHSHHISTUIGFED
GO0 LGUUMLHEH BTG @eiedsolgul  QUmHaISHHISmend  SHHBMS.
BSeuBmIeT  SPULBSHH60 STewlILBLD OFweOULSHamgul @@  OLhHe]HSHenerd
saly g alsHieeT FmphdH  elbSHeamer. (PHHH  alenSHaHere0
Bl 6Fe0eved SH(HMIS Gosvedwl HTelm GUTEIB 2 _MBWITHS  HTETLILIHISHIL 63T
Quewr GCaflLed HTUTSHMSF  GHlbhSH  STOILUBHBSH.  aufleuedLhSH
QumalsHa  DlLevdH  SHLUML  BuybFsoeoFaieT  HTEILILGSBSH.  LOSTHSD
SIMBEGHH HC DiemIOhHFHeTEN SLTHHCHTemIW Dlewmuled 3-0(hHHH 6 UeD]
O THH CHTeNULIMIGBET  SHTeoT LB ITN360T.

EHIHSHEF CFTHanBWD &H(HeOBISHEVILD:

waIHHF CaFibend cpaiml CFe0FH6T OBTEwIL Hlewevuled (P 2 L 6vF OlFev
- Prothallial cell, Quflw @wprul Gaev - tabe cell, fw OgarGrigen GOF6d -
wihssF CaTdmas OumalsHHmend Haly gl alshdisel FmdHhal
alpFeipert. (WHTMHS alendHHeled BHuyblFedeverd &G&(HEIS GoeLEIW  HT6iT
GureiiB 2 _ewBWnTHsd STILILGAISIL 8T OLewT CHIB LB HTOUTHNHF GHloHSDI
ST ILGSBS. alfleusdL b CUBHISHH DI6V6VH S(HLML Bl 6lFe0e0F gnl6r
STOILILGIBSH. WEIHS DIMBHGHS &6  SmwhEeTen o THHCHmenilul

Siempuied 3-e0l(pHEH 6 euemy THHCHTeMNLIRIS6T &5T6u0TLILIHES 653601

WEIHSHF CaFTbamsaWD H(HeYBISHVILD:

w&HIHHEF CFThbend cpaiBpl CFe0FH6T BT Hlenevuled (ST 2 L 6vF OlFeD
- Guiw @Twl Qg6 - FAPw CxMeCrgel g6 WaIHHEF CFTbend STHN 6
eP6VLD  HEWL QUBIBBEI. 10ETHEHF CFToHmadHGUIT 0BT HHHHTETHET OBIHDH
slempuied shGDamsear. CmaGrge G0 @mby OFed (Stalk cell), o Led
OQge0 (Body cell) etenr @pemiLrasl Lfdpgl. Letemm o e OFed Lfbg Lev
smFUimpsenens Osmemi. @rewi® Ouflw HBHD DeHTICHLO HM6T LS
alhHamibsemens CoHTBmIalsHBH. SHayBIHD BHFFulear Gurghl @
O €T O TH B CHTemiluIhHIHe0 o _6lTern (LPL_6mL_UJL_ 60T B enelbg
Byl Lol sHULmLmW (2n) CamBuielsdBaH. SHeMIHF @BEMBLOQUI
SIDOUDL FI. WHIHHF BCFTHmauled(hbd SHABIHD (WUl 4 (PFHeO 6
IOTHRIB6T  DYBHMBHI. SHUWLML  Geimelleveom LGUIBE o LUl (hd SHaUTH
AUTHBSHI. GH60 SlMBHWTSH LOTBIFBH. alend FwBB SHalenHUlenc0dHen6rd
Carewi(Beiener. HmISD  aledd  (PweNHHe0  BOLOUBIFBH.  FHHS
LTBBHMmSH STL(BD aMpHmEF SHpBdl H6 CaEThHHSLILL (BeiTeng)

EMLIGIT6ID:
@] — GamelCuymidm

gloos — Gamel. .GLIGFe0er
GGWUD - mLGeTS]
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Gurfledrd - emLIGHTEM
GMLIGTEND  FnlDLIUIQAU(LPEDL_UI @ _WITIDT6  LOJIOTGID. Behed 2 60HleT  6ULSG)
HEGULILIDERTIL 60 LIGHSHHMID, HIeNeT DIGLMLIT LiGHHH6eIDd LIGenLomBTd
STHHMET 2 (HUTHGSHeper. CuUmbUTID &SL60 WL LSHHmHHEH DHD
o _wigomest (1200 (pHev 3000 WBLLT euemy) G miH6illed 6U6NTH GBI, MLIGH6ND
gréberou@rmuienul, emL, euTeVFHWmeT, emu, GEImTQUITEIT, 6L, @ergicomflerd
Gurmeiipeney Flev (LpSBSWIDTET  SMBNSlETRISETTELD.

LMLILIGRIL|SH6IT:

ST 2 L ValHHEHHTUTF FhHHmwF FTiheHal. D Ceaul, HewiB, EHemev
e Goumi (heltenigl. ewOWISHHeWIh FHwenhHd &H UB  SIeHLOLILenL Ul
SHemendemenll  GuBmIeTengl. @emel  GIBEHHRISMENH6T, (GBS NETHET 61631

SINWICILIBH S 6TBe0T.

BeuiT:

1,601 CeuTHOBHTEHLIL ST LGS BSI. Gouirg SITa 61 G
QUETTFFWIEmL [ (HLILIZ 606M6V. 6T6uT gmILD Gouflement GBS L 6honF
maB. .Lmbse Lehend Geuflaemsn (Mycorrhizae) o (pourd@dlemsen.

b (CH

BIOThS, 2 _(HEmeTWITEl,  SHleNeTHM6NUIMLI,  HL DL HHETMOWTET  Hewl(h
ueareniley  STERILILBABSH. @HUTEH Bmendzme0  (Monopodial) (pewpuied
B meuensWiTer BHlenendeT GHTeirmIdeimeot.
1. OpGmdmen (Long shoot) oiedevgl eupbLBB eueniT&FSujenLul dlener
2. @pmdmen (Dwarf shoot) oevevg eupiby GaTewi  euenTFgujent w
&lemer

. OBBHESmenseir:

Bemeu  FHewiged  LIgHTer  DIQoFSHHevleTendl.  @euBnlled  HleNGIom (BHasel
QUTIDLT6oTns] QUGTIT | GBT3 60T. I GBTHSII LIQLILIQUITE B eaumnsleor
AUNTEA GBS STUTHHBGHS gnld] CUTEIB  SiMOLIMLIGS  H(HEH SIBEI.
BsFmensefled CFHed Eemevsmel WL HOW STemTlILIBLD.

. G DIBIS N6 H6IT
Aeoupplled  mIel QT (BEeT  STemIlLBeudevene0.  6Tedl@au  eUFLDLIEDL W
auent&lemws L BHOL OamewiBetener. OFFHed Eenevsmeflenr GHmemntdde0
Cxpmeimid  DEFHmendHei  GFHeL  BMeVBEHD, HWW  BEN6VHEHLD
QumBmBIeiT6T6OI.

@6‘6)6\)&561'T :

Breni(h  eumBWITET BenevdelT  FrewiliLbHemer. 1. OQFHed EemevsmeT 2.
LIG6MLOWIT6T  B6m60&H6IT
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HENNA

1. QFded @emevaseit (Scale leaves):

@emeu  Oevedw  gFeue Gumeis, OILTHS ULy  BpapenLwl,  Fpiu
BTG, GRS e, GHEBHISmeT, STeIQeID SHTeNISHHIQUIena. Een6l
BT (HHewelT  LUTHISTHGID UeniendwsF OCFuIslemer. &GnImidamendeied
STeilLBL GFzled @eneudeT GFHerlleuTer oWl BIWDLIeN6TH OFHTENIY(HIBHGLD.
Bmal FH5 QFdevset (Cataphylls) slen siepsslLIbaEBen.

ugenownen eneuseil (Foliage leaves):

Bemeu GHmewl allgaI(penL_ W, UgGemIoWTer, 2adl GuTeB EeN6e0HeMTGHID. HEMLD
BOemevsdelT  GBImFmenseied LBHOL Careaipideamer. oamd GuTaB  Hemip
BMVBDIL G Fmlgll GBIESmenssT Aemevownshs B (Foliar spur) eren
SINWICILIH S GTB60T. FmnsleoThIgs 6Th HBHML oarluNensvderfl 6ot 6T6U0T 6001560
Coupbamal. eaim  (ewu, GumGert. .ls0e0m), @gewi® (ewL, gleLeuerdL flerd),
epedipl  (emu.  GegymiriguwimentT), BTG (ewu, Geuml il .Gumelwim), baH (6w,
THFEVIFT) 6160  6T600T6MNHENHUNGD HTERILILIHH MBS,

o _6IT6M6nLOLIL):
Gauflest @UIES® O BH CHTHBLD:

Gouflesr 2 _eftentemioli]  enidlembior, ymewll, 6Oleed B UGBS
BEIEnCRIRIE TSl evibLom QI HSHSeMTeL SIDLOHSD LT MRI6DEBLOT
CFLFHETELITRIH.  DIBHOIM  LBewll  LUMJRIeHSIOT  OFeodHenmeomerdl.  Flev
OFevmeilled  Ordlelr  @GOTUIHET — HTWILILGH GBI,  DBHBHTL — CF60DH6T
QT BHHL DIMHH(BLLSIL 681 CFevgeuflenr @uflenet GdTewi(® L mell6isenTen
o ' 0FnBisHaIHe0 OCFWILIILIL (HeTengl.

CQuilengsdlell L DibdHEG LTIHRIMSBIOT CF60H6EMTEOTISH. UTOOGS HESHDH6N
SILCLTESeL  SiMHHmeU.  E(HPenedT  mFeUD, OleuelCBTSSW  m&Fe0d
CarewiLemal. LGm BGLTengen (Ipenenidbeil  @yeni®  SImibentall  LIfbg Y
algaled SimLpHBHleTenel. @SeialTeni(h SIRISHEHHGD SenLuled OFdFler @ Lmul
(Resinduct) smewiuGdma..  Geufled  @yewiLmb  Blewev  eueniTF
WL OLIBISIBGI.

S GSPHS Oou B CaTBPLD:

HewIgest o eienedolifled  LBSHGHTEL  Lmewl, eUTeVGe0SHH & 6168  CLPGITM
LUGFH 6T o stenierl. LBSHCHTEL OB(HEBTE QIHHHL DIWIHS LITIHIENSLOT
GFevmenmevTe  GCeoualw(BeHETGW. BFHeT OeauallIBSHHL H9HH Sluyl 1986
STILILGSBSE. LUBSHCHTeHE o L LBTHS STanidhdnlgul LBsHEHTevgSHEHTe0
Fovo 9BdBG eOFeMIRmBIOT OFLH6MTEL LeigHl. Lmewll  Gloevedluwl  &ieul
OaTewIL. LIRS GCFe0&HeMTeVTaIH Lpenlulled OFdler @Wpmuls@rpl, L meolledr
priuiul L OFevseEnld  sTeniliuBSamer.  DIHHEHTmev  Lmetuled(HhSl
MNPl Buieondl. aumerd@Gevd Ha UGHemwll Oufengsalen G (DholeTengl.
Hemss @GPbS  RBEH  SVB U UTEDGS  SBMBEST Qb
QUEMGITLILOTES  DIMLO[HSHIGTT6TT60T.
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HENNA

AUTENVGH60H  SMEOMHET QB MEHHEME,  QHRIBHMIHIHME.  HBHHme,
o 6@pTeHE emgeold OFmTewiLemal. L1g5, Oo®Bevevll &IHTEHe6T SHTewTlILBE 36T,
OTUILTD [Hleney 6UeNTFS  DIHLUSHET  HTTCWIOTS  DLEWIH  CUDETUIRISHET
® (hHEUTE|6IIBeUT.

sadlufeneouiesi (Needle leaf) @pib@0al BGdh GCHTHBBLD

oadlulemeoulledt 2 _6iTeMenOLIL]  UMBETHIEVS — HTOUJEIGETET — HHEUMLOLIHLIS
STLHIBEH. BFHe0 UnHGaTen, GemevulenL HH&, TGS HESHH6T 6160
Goupi' L. uGSH®6eT  STeOIlILBUSZIL T, gBHHTY  (PpHCHTewt  augaievid
o oienigl. @IBSHBH0 SDWHSH LUBHCHTL HdHd Hudlel UL eSHSHT60
GLILLBeTengl. UBSGameled o eTemiiphs Semevddiemenser  (Sunken
stomata) sTwLLGHSBEL  UBSCHTM  SIBSHF  Fev DBHG
oG RIENSHLOT Olg60&B6MTELTEN LB &G M0 SHBHT6D ST ILBGHBSI.
BelubBse  BmevdgHimen  Sp  sewpsenmed  (Sub  stomtalcavity)
CaTLTFFwBp  sTeiiubGdBeH  BmeowlmLSHHla LUTelBsL  oB@ID  Liehs
LMJRIen&LoT el CoupumBmal.  Oededlw  FauTOBTNIL  BFCFe0H660
LGMmIGemNHD  STeolILGSBSEH. Fev  OFe0H6T  elemwieiB®, FBl  Sjeme enL_ul,
o GToYLILHmeT o WL THGauHTe0 eadullensouier eollFCFTdamal  LIFLIL
FafNssBg.  DameoullnL sFgaled Crfler GLTUISET  STeurlILIHa eT3eT.
QT BSHBT6VT 60T 915HHCHIT6L LmenfluleVmbba! AUTErO@G6VL1 U@GFHenwl
CopLphsHHIFBH. UL  DbEHGHeN0  SmwhyH  Cuflewssdler  HrFb
OB TemT(H6eITET S,

BuueHulsd e der Ossvset (Albuminous cells), wrssh OFsvsst erer
B mauenswiter Fmly 60F60H6T DIENIDHEHI6T6NeT. D006 OFe0H6T 2 mia|ll
QUL semerm BemevuienL & Haaled(mba . .LCMMWSHBEG HLSHAID. 19THB6H
Qzevmel  gmllgemewiey SHlaajLer (Transfusion tissue) Gsiba By
SLHHAID o2 FHaFaGmar. B aUTeVGevd  SBMBH6T  GOFlGIMTRIEHSLOT
HFHAUTEL LM aluLl (Hb STEOTLILI(H ) G3TMB60T. QUTEN(G 605 SBENBH6IT
Q6N MEMIHHEMEY, Q(HRIBENLOHHEME, HMHHEN6L.

B MIOILI(HEHLD:
oLy  TBBIISHISHSHETMD  UMSMUWF  FTTHSH. BB  CUBHISSI,
BlewialshdH el @rewih  euedsWTel  alHHsemen @Gy  HeuTyHHe0
® _(HeUTSHGHI @BIBS. SHTOUTRIGH6IT B(BUTV 6T SHEITEnLD (Monoecious)
OaTewiemal. &SLewl, LT dmibldeT CF HTaursHHer GeusiGaim Henensmerisd
GpTeiImIF 61360

SLEW1TnLDL|:

Bemel eUTLDLIMM QUeTTE & O\ TeuaTL Slemenuiled CBTHHTH
® (HeUTSHSLILIHE IBenT. RIALIING GnlDL|LD CFglev B emevu e
CxmensHedhha CHTAIBIFBH. bl MW DIFNFF GHLDbHSHI 61601600 HBM
HlewT alHHH BeNeVH6T &Fiped (LPemBUled DIEMLDHRHIGT6N6T. HlewalHHs Een6ev
aOUTEIBILD DIHeT SPLUGH U0 BTeni(h HIIANSHHIHIGM6N  HTHIG L6660,
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@alCeum  alSHHHWD  FBGENLUI  eTeNIIBB  HIWIalHHIHMET  DIeV6VI
&I HHHIHH6THMeNS OB mewi(heiionel.  HlawialsHHidem  opewt  CaIbl L &G

SHTOUTHIBM6NSH  (&HN3lb P HIment.
QLIEwTFnLDL:

Cagled @emevdeilett  CamemidHedlpbmn 1 (WHeO 4 GUeRT  FnlDLBH6IT
Ca1Ha1Hs5 CoHraipiFamer. @ Ouew b (WHTFHwenLwl  &iomT 3
DWI(BH6T YPFBGEH. mDLIT MW DIFNHFF GbHH OLHAIHHH Eene0H6NT
Gle0(emBUled  SlmbEleTener.  Qemel @ (heumswTer  OFHleosemend
Qamemi@Beiener. 1. gnb] GFdhed - bract Scale (euenomBa) 2. GeOSTHG
@gzdev - Ovuliferous (auenmomengl), 2. @GeodTwig Gaded - Ovuliferous
scale (euemomangl). @AIOAITIH @GeVHTHIEG OFHeid GCuoBUBSHH BFen(H
GHOVBMETH — SHTHISUeTenerr. GHeobeT Ouewt CablLasH  SHToUTHISM6NS
GBS CUHaISHHIHmET 6HTET([H6ITeT6.

WEIHSF CaFTebamswb, H(HeYBIHVILD:

emueareniev aNbheCaTdmae sTmplear cpeold (Anemophilous) pent QUBIFBSI.
BlIWIONSHSH  DI6V6VSHI  LBTHBHHBMENT BTG OFeuHeT OHmewiL  Hleneouled
CeuefCGwmBLLGHBEH. (2 weT 2 L6 OFedHeT, 1 OeaiGriigel CFed, 1
GTu1 GF60) WaIHHF GCFThensuler CUTH GEeogliemeTuledmhbaml OeuefGuiBLD
SHyeushHernmed STBBleL @B WEIHDHHBMENHET SaUTLILL(H L&HIHS OenBUleD
SRIGHemert. LletelT  GWTUl OFed eoa@BmHel [bHewiB 6UeTThHEH  LDBHJHHD
Glmev  CHTBBISBHBHI.  WLEHIHBHHSGWeVe0 o 6o Oma@rligel  GFev
NemoyBmis &ML GFeveunaa b 2 L 6vF GFeveursad UMNHBH. 2 L 60F 6Fev
Guoeub  UGLUMLBH B FwoBB  ew  GFLBmeTSH  HHIBH.
&IbHECsTEmE (P @ITamyBGl LIBGs shaBsd BopdBns. B
LW 2 I H(HHHMeNSH BTl LDBJHBHD GHLTUI  FHOFHINeTenU! 26 (Bnieul
et (plenLedl SIwLBBH. @ 6w 2 L &S(H (PLDLUL 6T  Denemnihdl
rienLiogwl  (2n)  sHULOLOW 2 WILTHSGHDBSH.  BHUP6TeT  DLewT
o ' amesel HampbaelBdaser. smaBB (WLl  Gameieoeor (Mitosis)
UGUUDLBSH — SHaUTd  auemTFFlwenL &pg.  QUIGHeUTs  LIGLS(HBeD6D
STILLGSBSH. UL  LOTBBRISEHSGL LUIB& &S FBGHSEHLET  Snlgul
alemapwrs  (Winged seed) iwmpidiBg. Hop6wed  aleng(pemnernd e
(Epigeal) menLOQupIdIBgI. ewuetenilen euTpdmed SHPBHAUld FHH LOIBBID
ST LGS MBS

@z mebauiliT FTeugmisementl UB® CHfba OsmeiiGeumd:

SODBTL 960  al(puld Tl L GHH6OL 2 6ol H(HoubHm]  HITLDSHSH60
"Bpdws seowgl ymst® (National Wood Fossil Park) eiemwpbgieiengi.
OmE gpdGmpw 20  10e0edlwe  DLeNI(HBEHHESGLD (P  UTDHEH  IYhHS
rssl oL seiear eFsmser (Petrified wood fossils) e eitener. o @ Guifleid
(Form genera) eteii3 QFm6d OFTeveIUlT TFFSBTOUTMHIBEDEESG CLWIT Gl LLI
LWSTLUGSSUILGSHBH. gJOlaeled GHTeOIUNT 6IFFRIS6T (LPIDS SHTEUIRISH6NTHD
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APPES LD |

SenLLuglevenev. UHeoTd IPHHCUTET SHTauTll UGHHH6T, 2 miliHeT FmFm)
SlewIhHeMTEBeu OUBLILGSBeT. ageurellds CHTeOUNT LRIST - anloTEFF60
LNpGaaid 1omewieom OHmeouliflll ymisr — wiHHwl Lp6sad, @Imesoammed
GOTBIH6T - MITHew, DflwemT yYhisT — SOWDBTH SHulemel HD HTL 1960
&Temidbdnlgul  Fev  (PdHHWGH OCOFHTeoulT e&FsFID  WGHS UGHHHEMTGSLD.
LIeORIMSSH SHTeU] UGLLSmeNEF &b &ev  OHTeoalT  er&Fgmisen &6
QaTHSHBUILL (HEITET6T.

Gupm. Tued eromenl (1891 — 1949)

Gupmdfwr  irued  eomell  @bHws OGFTevgreuraiwieder (Palaeobotany)
HHEND oT6oT ] SIBWILLIBSIT. SIS G Lfammfled JTE3LOAMTEV
eneuLILGHullsvieien OHTeLIUINT 61&FFH SHTeugmibenen BeuT alleuflsgHlenenTir.
et alaulsHs o mHUGUTamisaisd OLICL Tengevme eromel, HILILITeNGuIT
emervevTell  Gumeiipensy  SILMmIGLD.  “LiTued  evmel  OFHTeOSHTOUT  [HmleueTd”
(Birbal sahni Institute of Palaeobotany) sv&Genmaisd SienLobHIeTeNSI.

urdlse - GuedBGuTGUTyeLeLT, ML LOMT. .GUTEnSFLILITGT
NengGuim.”.enu &6l - BulenL L LT, QoML 19engL 19610, LOGTVENENL 610
QLAGLT. .emul’_ &6 - GHCaFmeallwim, enFeWIT, LITTSHeUTBISIWIT, &H6e0enLIOL L 61D

ibBaumer@UITIDH6T -  GIbBHeLBeuram, Gl IGLTarTUTeT,  @lsvedlwibBametiuw,
Qoo NBLTOIL_6voTL 60T

O 6HFCWTEOOUMDHET - STHBWTEIHEND, . .LITTEH60T

S6hF CuimerdOLITLDS 61T
pGenSH HTEUTHISEIT

AlMSHUDL U  HTOUTHIFHET6D  GHe0HMENF  GbSH  UTHISTILTET  GH60HLD
CamewiL  SHTeugmSenTaul  HEhFCUTeLOLITDSHEHLD  SILHIGWD. YaluleeTen
STaush  OHTGLLI0  GUHLLUTTAIMAIWLTED,  HevHFHe0  aUTPSHHGHHD
SHBAUMLILBMENTL  CUBBmeUSTHAID  BHSTeUTEH  GUOWD 2 616Nl
BHFHTUTSH CHTGUUTESH DJbLS STevd S CLadwed smeudhdled Cammns
(140 10606dwiel SLEWIBHHEHDHG (P6iT) 2 60H6malled GILIHLDLITETEMLOWITET HTaUTE
GLLIOTS  STLLUGHAB.  alHHEHITOUTRIGET  QEIF  HEIGNLOU|L GNILD,
CaLiL L &HHTeUImIS6T 0EHa|D @BHmIESIW Heneoulevd 2 6iTere.

S6hFCuITerdGUITLDS6IT:

cpBMenSH HTEUIHISHEIT:

QehFBwimerd Guinbsefenr FAprillwicbaeir:

® AUTONGHHG (mFeold LOBmID . .LGeNTWID) BTG eUETTFF LML HSHI6TenSH
* SIDUBEHHGL LFH60TH 060TH6IT CHTHmIes S 6ment.

® HL GFHVBHHHOTED GLPLILL (HeiTeN G
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EHIHHHCFTHEMBDHEG WFHJHH GWeL o Hal OCFUISBSH. EHBUITED
SHHOYBIHVSHES BT DleudWLdle0eneL.

BrieoLd smaypised  (Double fertilization) amewiiLGEBE.  &mHey, 6w
Fa wwyusbHsd (Triploid) o eengi.

O6hFCWITerOEILITLDS 61T S mallenHullensv LOBMILD DI RIEINEIE)
SHTAUTHEIGHET 6D @Tewi(h aUGLILBeTHL LNTdbSUILL (HeTeng).

Amalmzuime, gmalmzpullene Sreugmiseien FBLL LewILse:
Amalmzulleney HTeUTmIH6iT
4B SIENWLILETT LI6wIL|&561T

Bemeudelled  auemevLileiieied  HIDUMIOLLY 2 6iTengl.  alewgullsd  @gewi(h
alemsulemevsdel o eiteniedl.  (pHettenld  Geougmesr  (peweaiGouT  HlemevSHich
sTeoll L’ (B  opewil  CoupndBgl.  WEVTHET  BISISHIS  DIVVH  IHDHHIS
AUMBEMUIF FHHB. (PSS LPUemL_W (Tricolpate)  waybHBHSSHIH6T
STl LGS BSI.

9 GITeMeMLOLIL|FTIT LIGRILS6IT:

AUTENG60H HMENBH6IT HEWIQ6D UGNGTUID CUTETD SIWLDHSHIGTENSI
AUTENVGH6VH  HMBOBHENT  HWHSH  UMBHWSF  FMThHSHl.  (CsbLiwid
9 _6l6Nngl).

BJeHILTD Hlewev eUeTES SHTerrlILBES B

halensulme0d STeUIHIS6IT
UB Sl &Mbe LIewIL|SH6IT

Ben60H611 60 Blement IBLITHG, (B LDLIGHLOLIL | 2 _ 66Nl alengHerlev
RHalmHulensy o 6itengl. (WeenBalT HlenevshdHid HTERILILIHIHE0meV. FeO6U
GouT OHTGLI] o _6iTeNFl. (P6URIS LOGVTH6IT © _6iTeNHl.  BeNBaHG LU |EnL U
(Monocolpate) waibsssissn sreniliLBa B

D GITGNENLOLIL] FMThS LIGRIL|SHEIT:

®  FHEUIQ6D AUTENVGH6VS HBMBHET FFHMlH HTRILILIGSBSI.
® (Ul QUITENGH60H BHBenBEH6NT (CaHWLIWID SHTeTlILIBH6eISHe06m6)
® QUeUILTD [Hleney 6UeNTFF et ILI(heUSHe06m6V

S| BTEVLSH S 60 (p&ATELOmHUICILI L epBalens ST Beot
QUEMaSLILITL 19U Twiedls, (Angiosperm  Phylogeny  Group  (APG)
Classification) @melmzuileney  STeurmismen  BedBL  Lflewimod@(pws
OHTGUILTHS (Monophyletic) B(HHO60EN6V. ST IDLIS BTV 60
B malemgulemeoued UMBLILBSHSLILIL L SHTOUJHISHENT SLJLDLIBIT6V
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GwsGarmmeiseir  (Early Magnolids), 2 emienww Smalenguiemeo (Eudicots)
SHTAUTHIGHT 6D LIevGouml Hemendeifled FeHnld STenilILBGSBSI.

R R NI I I O O LI I N R R R R R I R R R R R R R R O N N LI I R R R R R R R R R R R R
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APP® LD

HENNA

11T afleomigluied

CaTesH — I
VG — 1
IR T3

® o FleeiTen IHHme 2 UIMIMEIBEHD gl LTeEF GFThEH  eUTLDS 6ImeoT.
BFHev 8.7  1Webedwet  @leVRIFDIBIBET WL WTMD  HTewrIl (B,
QUi @, UMSLILGSHBLILIL (B aNlesbBLILIL (H6TT6T60T. BleVAUTLD
o ulflemmiseiedo 86% (b &L6d eaumbaiemeuBpsled 91% (b Bettenid
&swiBLIgSHSH allensasliul B, UL IQuieoUBSHSILIL  CouewTigulelTendl 61eIml 6(h
6| Ozfalsbadlamg. walger BB o ulflamemer el GubulL
BleneouTled B HHSHTEVILD o a6 HBHMBHHTH S SHTUTHIHEN6ITULD,
al6LMmIGBMIUILD, aFnih8s aumpBeueutig o GITeNg|. alleugmul
CauemeusbHTHALD, GHTPMLDEFHTHM|LD LOBHILD 5 QUT(HEMTSHTYLI
LGS @EHSHBTHAD  DaNHeT  @le0mIGHMeN  LWSTLBSHISH BT 6TarCal
alevmigsenentl Ufbg OFmeTeugmid DieuBBial  HeolHBHETMODH6NT,  eUTHL LD,
BLSHMS (PBEH6T BB SeuBpler  uflewmog OSMTLiTSemen LB
oMibg  O@meTeugid  WsaD  DeuSWIDTETSTGID. o _uifleomigserfl 6ot
LIGOQIUNTSH BTN,  UMBLILITLIgE  CHeweru,  aUMSLILITLIQET  GUNSBH6,
QUM LILITL 19U 1601601 LIQ[Bl6m6eVSB6IT, UG (LPENMBEBEIT LOBMILD
GUMSLILITL19MB&) 9 HA|LD T HE0IRIGH6IT GurerieuBemM @b
allensGHmG).

o uifler o evdlelr UeLoUMBSH SN (Diversity in the Living
world):

LIs0Gaum QUGS LILIL L o _ufifleomhigselt AUTLDEUHMBHTH 6T6UGTEU0T M
QUTLDAIL_BIGH6m6IT Briyal AL CRIRIE! SIHLUILIEGSHUT6e0 o _6iTer
UelILTemBHeT  (PFHeo Oeulil BT o MBIH6T 6uedI, P  GHOBHSD
SLBUTIL (PFHO LDFHL O D], DIHS WLOUTHe] GCsTemL  GleuliL
LOGWIL60&  HBM(BHH6IT  (PFH6L GUMBENIL.  LITENEVEUGILD  GUDTUIETET  SDIGHEITHSBIL
UGFHHeNed SHTUIRISEHLD, OIVRIGHHBEHD  UTIDSHGGIBT.  B)611616MHUITET
Le0GoumIL’ L. GLDHleney  LoGWIL 6umIGeTled  OeuBmlerons  aumbeusBEasBL
FpnlemiseT LeLCaumLl L $H&H6U60LOLILBM6NTL  CLIMmIeT6TeT.

@Blemev  ewiLeud (Ecosystem) ereniiLBeugl Sreugd OBEBID  6N60EISHS6
Gumeiip o _uliTdaTremlSErSGL STH 2 LidHelT, S LGUILKIN6D, LD6wT, b
wppid  Gfweell  Gurep o ulgBp  sMyalseErdGh,  HevL Guiujeten
GamLmsmend  GPIUSTGHD (A.G. LraiernBe,1935). LevBaiml  euendLil L
FIB3 eoTmIS 61T Qb G L GLDHI6M6V LDGIITL_ 608360 aumpeuCs
ueouirgeteno  (Biodiversity) ereniLGamg.  UedIUNTHETEND  6T6TB
QFTEOMEL  (PHET  (WHeJed DB(PpSILGSHWeT eumeol LT Gyraenr (Walter
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(APP@ 11|

1ENNA

Rosen1985) ereiiiout  opaunt. @F0smed E.D.  alsvgei (E.D. Wilson)
6TGITLIGUTIT6D  GUEDTUIMISSBLILIL L G

o ul(meitenemausEps@Ld, 2 ulybpeneadseEns@Gh el Cuiujsien  GeaumpLITBH6I
(Difference between the living and Non living):

o ufit o eTememeuse  LLGM  QUMBILLL  SHeollllewilsenmed @ uliiff
SIBBeneUSH6MNeS(HH GoumIBaslev3eor. 0560616V 60T ® | 6U6MLDLIL,
® awieyl LD, &GeuTdld, eueNTdlend  TMMD, eUeTTFF, 2 ewiTe S EhdHG
aglitalemerl  Uiigeo, GLUGuWTFS,  Qeriumesd,  Sbey  BHHSID,
HBAUMOHeL BEID 2 L6 FopmeuliCuanised (Homeostasis) Gumeiimene
o uiflsefler (wpsdHlul  uewmildeTGD. 2 ulflemmiseaied SmeTILBLD  [HievsTewflul
LeRILBNeNS  dal &  SHWILNMIHEH DlouBens  LeuenilILBHHUISH6E0  6T6u0T6u0IHBM
SINIOTIWIGVTENTHET  OBMID  UMSLTLIQUIGOTENTHEHSE — FMul  LImIG6wI({b.
o ulflemsmen aumslILGSHHAD. DuBPBSmLCu 2 6iten  OHTLTLIen6
SMlwed SlauTHeMer iThHTUICN GUfigIDd o He Bl

cuenasLTL et BGxemeu (Need for classification):

e U BLmseled @UNUILL aumasuisid, euflenguileoid, CQUTHL HeT SIBHSHD
mauSHHULmSL  UTTeHHHUGUTD. 918 Gumed LLEUT(HET DImISTIQUTe0
weMlensll  GUTIHLHEHD, SDIDG FTHOLICUTHL SEHD,  OLITDENLDSETHLD,
&  OUTHLBEHD,  HETUMILMISEHD  LBBID  Fev  HHalsEHD
Sloeomtluiled HETEUTL 19 GVILD GBS EITL_19EVILD auflenFwns
SIbSSULLBeiTenengll LTTHHHUGUTD. Sy Sevensubleied  @GmILIL L
Qumrmemensd Bz  HISTCMHD, IBLMIWTOTTHEHD DHD CHIHenHF
CgevalL  Geuewiguimed@. SISUCUTHICB  HIvsmBeTL  DPlaluied
&L_(HhenJ 6T, &LHMN BB OTHEH BTG BHENHHGIT, L&) 60TRIB 61T LOBMILD
sugfemgdsel GUTEIB BHIeLH6T auflendsd SIS  DIBSHBLIULIQHESGLD.
a6y, SiemHl Bumev o uilflemisenen amaILUGSHS (WowTdHl elarCe,
SIHBGTW LS  auh(penBEemen 2 (HeuTdHd  DIHMeTF  FTHSHLILDTHGLD
QaFwev(penmBEul UM BLILIB SHFHIH60 LG LD. eTerllglen ST InIQ U
uewiLseMenr gl uled o ulflemismend  Gudsenmsll  LIMLUGH
QUM BLILIHSHSHIH6L LG LD. I RVEAE Slaluled &L (Hen H6NT,
GLHDHBEHHITR  HMSHDH6N, LGHemideT oBpIb swgfleangser GuTes
BT60HET auflengd SHIWTes DIBSHSLLLIQHEGD. heITe0, Densl  Gume
o uiflamismer  amsIUBSHS — wWowrg. oG, oBBE&Giw  ysw
AUP(PBHMET  © (HoUTHS DIHMTF FTHHWIOTHGD — GFwedpenpGul
AUMBLILBSHHIHL DLSGLD. 6l6MGHe0 HTIHanIgul  LIGWIL|H6M6T  DIQLILIEHL U160
o uilfleomsmensd  Gudsemmal  UALILUCEH  amSLILGHHHD  DLGSLD.
BeITBTel SIQLILIDL.  aIMEHMeNS GBlE@GHLD Splalwed Ogmed GLderom
(Taxa) owdevg euemslILT (s GTGLY eemiu@Gw. (Taxon - Singular).
Le0Gauml oL L miseiiled o eiten o ulflseier aumasemensd GUBILILIGWD GFTed
GL&envmeuT@D. IBhHHHHIT LTS Ql6URIGHVSHHHE0 D6nTeUe, LITVTL 19&H6iT
Gumeits  weLEFL o ulfleseT  LELBeum UL MmIBeTled  DIEMLDHS 666,
QTl6eLBIEH B 611l 63T LIGOOTL | B 6M6GIT SIQUILIHL_UITHD AL (0] DIMH S|
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| APRE LD |

o ulfla@pd U GLSHeTHHMTS  aUMSLILLIGSHSLILL (BeiTener.  EeleuTm
alleoumiGEMmeT  UMBLILGSSHID  Snfialwsd euemaliutiguwisd (Taxonomy)
GleIIUBID.  UMSIILTLIQUId  UIRBEHHE — aleVmIGH6MeT  UeTES]
BHMEVBHEHL 6T Jnlgul Geuefiym oB®IDd 2 LB Siewwlisend o ulflaerer
Gloalwed uUBBlw  HHeUe0HEHD CHemeuliBHeimer. eOlereled, eneuBul
AUMSUILTLQUINISEG DIQUILIDL WITS DD SIBeT.  61eiGel, LIGmILITSSLD,
Sl Wmend  &mewiev, GUWTNGHHL WLBBID eumSILTH CFUIHD DLBlulenel
UEmSLILML 19WIelell DIBlalluIed LIQHIeneH6TTS  SIDLOHSHIGTETE.

UEMGLILITL 196t figliienL. Chemeu:

OBERISW OHTLTLmL W Dehibemend HewllNlibgl Coumil®h&HIsH60.
FBpleomisepsslen, Cu o sten CoupiLTGaemen SISIbEH CET6TEHH60.
o ulflsefiler ufewimo euenTdFenwit LUfbg OFmeiensHev.
UeLBaupiul’ L. OHTGUUBEHSHmL G 2 6fem  CHTLTemU  allens @b
aumauied WILHOHTGHH OsmLTy wydms  (Phylogenetic tree)
® (HEUTEHEH6L.

e o ylflamsemenl LUBBS OFelleutes DBiHa OFBTeTEHSH60.

eI Iguied i@ 0smGLiumweiwsd (Taxonomy and Systematics):

o amaslumipuisd (Taxonomy) - (£Gy. Taxis - euflewsliLGHaIHe0, Nomos

FULID)  eleIUBeudl 2 eudHeVIeien  HToUTHIHET,  @l6UmIGH6T  OBMID
mlenTemiuifaemer B RIS BIHSI, QuwIfL®, e
AUMSLILGSHBINSBIL 61, 2 UIMNImISm6T (LPMBWTS aUfeFILBSHHIHEMB  6(H
oflalwed Lfleut@. Siseder enugToed 19 SewiGLTeL  (Augustin
Pyramus de Candole (1813) serefiLiouT euenssLILITLIQuled 61613  Ol&FTELM6V
(WFHET  (PHeVleL  HIBIPSUILBSBHTT.  UEHSLILITLIQUIGD  6TeTLZHI  [HeiS
QUGMTUIMIHSLILIL L $HHSHIUMBIBENGITULD, Al P (LPeDMBSHEMETULD LOBMILD
Cgwed(pemBEemenu|p OaTemiG o (HeUTSSLILLL  S(HHSH WD Lifleum@Lb.
oflevLmged  (Aristotle) “umgpbuflw  euewsLLT IQWIedeT  FHHend el
SlmpssILGABTT. &8rmeve edeiGarwerd (Carolus Linnaeaus) “mefen
UEMSLILITL 191606 SHHeNSH 6Tl ILIBEHIBIT.
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| APRE LD |

HENNA

BasosMLy 0FT@liuemwailue (Systematics) (F8y. System wemp /
Sequence - auflensILBSSHIH60)

* AUMBLIUTLIQUID LOBBILD BTHOBHTLTL COFHTGLILmDaNUIED LBl BT 6uTig 6
Crraspd @8y elsloTaimel. SISHTAISH aUmTUWBISSIULL  ailglserer
SliemLuled 2 ulflamsmer  UMSILGSHHIUSTSGHD.  BeTHCSHTLTL
OaT@Lumwalwedar (WhsHlwl Srgenl o ulfleammisemen DeNLWTETD el (h
alensal, QUL G, eafedsliudGsd, UTHISTHS SLeUTLILGSHHIOUSTGLD.
@aiuo el  Fpplemiseiear ufleiTo  euFeLTM,  GHLBIMEVOISHTLTL,
GBI  HIUMLILSBET  BmIb  FBPlamsendsd  DenL Cuiujeitern
QSTLTL86i SLAIGTOIBEBULD B5HFHMmBL BTSHOSBTLITL
OaT@Lumwaluied aufl LUl GFuwliLIbhS et

euemaL LT igeit euyeorml: (History of Clssification):

* OFHTLESBDH HTVHHE0 ANVEIGHHMET, BHAIWD LG ale0mIGaH6T BHID
SO  LUWHGD  aleom@GdeT  elerll  LIMSHSHTTH6T.  OFHTeTenLOUITET
aImBLIUTLIQuieledr  Lig  &il(f  leVBIGH6T,  6UIAeURIGH6N,  aTTeI6T.
UmBLLeT OBHILD SLeVaUTD alevmIGHeT 6lenl b LfleysenTs alevmiG el
fésiul Ler. OFT_sadh ST0HH6L aumPLID  BXID  LBSHCHTHMLD
Gumeit  SIgliuemL 1 UewTLB6elm LB euedSLIUTL I9B&GHS — HewIdhaIe0
1(BSHSIS OBTETETLILIL L 60T.

&Cymeverd  elleiiCGetierd  BaTeT  eUEMSBLILITL QU1  HHewdH  eTLILIBHBSIMITT.
aUemSLILMTL19uIed  eleilgl 2 ulflemiseaments QUG  auenSLILIBGSHBHIOUSTESLD.
BaBaTer HPBHIG Ughenevenul 2 ewil TeHuwls Seufler (psalwl Lmiseln]
GL.  SBOLMWa BFed Gumend (Domain) o eswb (Kingdom).
Ca1ed, ey, eafemg, Gowub, GCuflend wBpD dBpend s 6 (G
LIQB6m6VH6IT O _6IT6IT60T.

* (PP (IPGHeVleL SfflerdLmged (B.(p. 84 — 322) HeEIGHL Ul  [HITEOT6T
“afleomi@gaeflen eugeorm’ (History of Animals) eigmib Sevddseir mireded
alevmiGHBemen  aumBLILBHSHUeTenTT. SeuT o ulfleamismend, HTeUTmISe6T,
alleVmIGHH6T  6le0T B(H UNBHMTHAID @ LIGUWTFFullesr  SigliLienL uled
[BL_LILIGOT (HmTUTLDASH6IT), LIBLILIGOT (BTBEBICUTLDE &H6IT) b SI6160T
(BTreumbali®ei)  elei@Id  UemSLILBHSHT. @ATHHHDHer  SlglitienL ufled
somaom  (Enaima) (@rsspeLweney) BEId  Siemeror  (Anaima)
(BrHHBBeMEI) 6160 E(HEUMBHENMTHLI LI GHHTT.

SifleoLmgellell  euemSLILTL B (edBWierdhl  Fev auenJWLenBHGL UL (B
BHHHIHTL Lev  alevmGHeT SaurdH USLIUTLIBE6T DI HISH6606060.
ABSHHHHT LTS, FHeumendeier  HMeOULITL ewL wmergk  Bfled  LIpbal
alemmd  Burgdl OFeayeTdamen OCUBDIGTETH. LMD DM  QUETTHS
® (HOMBBL SWLHS Ll HevdHled eump mHiewguizeneoll GUBISBSI.
a16uB6l, SIMEUFBENTE0 BT LOBMID Hlevld LBl BT6wNgeVID UTLD (PIYSBS.
BFHmal eelTBl aUmSLILBGHH DISBEHTHT B Hewd HliTewrwid GaFuieug?
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APP® LD

B NOUWTFHenw  SUQLIIMLUWITHS — CBHTWIL  DeUTH  UNHSBLILITL 196D
UBHGD FHpet e @Crewmp  uewienll  DL(BD  BHHIS OFHmTewi (B
LBeneusbell, Glauemeumed WBHGILD UBSGL LUFFH6T DimardHmsud Gy
OapT@IHulsr S eumsLILBSHHT. LIBTS, OHHULSCHTY, mLp WBHID
Qumiguilesr Gumeipenel LBHGD HMOIMBB  LBeneUSHmTL]  Limenealuilennsde0
BaFTdbmallevensv. SLEITEVID SouTdHl  aUmSLIUTLTEIEH 2000  S1L6w1(HHEHH S
Guevld oIFTougkH CUT.&LLT. 1700 aud] LIPSHHSHH0 B(HHDHSHI-

SIfleroLmeelB&L LIB@ Sleugdl omewraugmet SHGwmigerdLed (&H.(p. 372 -
287) eiadiauT  OIflerOLM9edled eUeNSBLILTL IQUID SLUIR|HEN6TS  SHTeUTmIH6ie0
CHTLIHSHSHTO Ul  “HTougallwede Hhend 66l  HenPSSLILBGSBTT.
HewIL.  HTeLHHMBGLI LNedT 161D HIBBTENIQED 6UTDHS RIS BUIBens
olepT ggmer G (John Ray), &0 1627 — 1785) wuev (pdhdw
U1 BT 61(10& Oeuafuil LaT. SIFH6L aUenSLILTL 96T SDIQLILIDL.  SIGVG)
FBpilend el 2 MISHIUBSHIHUWSH DlUTH (PSHBHU LBISTGID. 1682 60 SeuiT
Qeuefuii L ‘GuBsmed enmmeinLmgd Gvreun” (Methodus Plantarum
Nova) egnib [Hmed 18,000 smeuy Eenmibemer 2 66N SBUNHHSTEVID
SIFev FBBlemiseT GPNHH HIeULHT WHH GHMBaUTHCe  EHHSH6.
OPHTLHBHHHT60  aUenSUTL IgulevTen el SHSHHHEG aTHITHL  LevCeumi L
LeRTLSmeT  UedSLIUTLI9BE QT  aihSHHd  OFmewiHmed  Seuiflesr
AUSILTEH FobHeomanHTHGo G(HHHH. LITEVTL 195611, D6TTeU6T, LIBenaISHeIT,
LS6STB6r, BHID LUFHDH6NT 6l SUIBeNGUINST DIDRHHI  DIDLOLILSHENEITULD
o oo sHW  @eatewm  Geueflull.  GeuewiBld etz  syymest  Gyullest
CrTHEBITGD. el HILMLF  FMlbhs  Hotel  eUenSLILITL QU606
SHHmHWD Haier BeHeHTLA L OHTGlemu Bmelweumomer  HETmeverd
aVeBered  (Carolus Linnaeus) (i 1707 — 1788) <oflaiuled
SIIgLILIENL_U 6060t eI (B (LPEDBEDULILLD B mOFTBeUW{H
(LPOBEDWIW|ID, @ (HUTHSeTT. DIHIGo eIl 6ueny &lov  LOTWILT(HEETHL 63T
LILWIGOTUTL_196D 2 6iT6TTGI.

SifleroLmged  (1pHe0  aiBatierd  euemy  eleflgled  @Nlwidbamigul @
LenienLIGuImT  ©l60e0&  Flev  LewTBemen L BOWLT  HeuanHFHlev  OFHmei(h
o _uiflemisemern QUMBLILIBHH G STelICLITE P60 o uiiflevrmisseredt
UewiLs6eT  @NISHS fley CUBAWSHeT ealmeralms SHiFHd |6 60T 60T
LIGWILIB6meT  aUenSLILBSHSHD  SHHIT.  LBLLILS6T, 2 6iTemenoliLuIe)
wBpib o ulflesefer smaluwsd, SpSlweuBBledmbas CUBLILILL  OSHTLTLSH6NT
BB  @BBmwsefear  Siglienl uiGCw  urFbuflu  euemaLILITL 1963
LIQBlene0  SIMBSIGTENEH.  BFHeV(HbHEH FBM  OTHBILLL  6T6xT1601HenD
SlgliuemLuileomet  auemsLILTG 1950 Hefled o (Houmengkl.  @Lb(penmuiled
o uWiflemisepsdsg - emLuleotenr  @Bmienw  wBpi  Ceummienserer
Sleenaull LeieMuluied ouglienLufed WHITG QFuig), LIpE o ulfsefer
cTewienlldHma  Slenaleorel  GHTLTSmend  Hewflell  clpeold  LIGLILITUIGY
Ceuim SiFemngliumLuiled o uifamiEeT aumaLILBGHSLILL L.  E&He6T
NetteorT o ulfleomisendd LB o eten  uflewrmo  oB®ID  1OFLNuIeD
OFHTLTYBmET  DIQUILIDL WTHS  0HTenilh 2 (HUTSHSILULL  6umSLILTH
wrys Osred 0smity (Phylogenetic) oisbevg dlenmgerdigd suenaLin(h
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(Cladistic classification) e@mILGSBE. S OUTHI PSHTEBHUITHMENLI
QuUBEIETTHT DGl ulled 2 (HeuTdhSUUL L LM6ewITD  eUeNSLILTL TGLD.
@6  cpeold UeLCoum  FBplemiseEnrdd  DenLCuiujeenr  mmIeNLD
GouBpiemiosen o emTeHId JLUsesTGd Gty wib (Phylogenetic
tree) 9 (HEUTSHSLILIL L F. Belalemnsuiled LIflewrmog OHTL T Hem6r
SHenm@LISHITD 6leTenID 1O  UMTUL SHHT  cLpevlD  aleNBIGeIemS  6lTeur6erOL
Qamssey (Ernst Haeckal) ondwpaiinpggeir.

R 1@ 2o sfen emaishd o ulflamseilear o L ejled SmemrliLpLD
CLPSHTENGHUIT LIGUOTL & (6THLD, BLieTL B 61 60(HHS SIELOLIL] LOBMILD
GouemevseMed gMUL L OTRUTHSH6MN6TT60 2 (HeumenT LFHUl LIHTLISHEHLD

OHTDED  DIHGUMYHE  6lgID UTdleflwd 2 wiT Geuliublensuemulsd SHTHIGLD
Hmper  QamewiLgl.  DNA  umedw@red  OprdHwmergd  pHeded  Bphs
ursleflwreledmbs LUNH0sGssILC LS. Bbs CBrdwragd DNA - psed
Qumsad moLOup o gaib PCR  (urelowGyed  gmiglsdalemer)O&Tidsd
BILLUSFH60 LWeTLGSSLILGHBSI.

o (Derived characters) &eiaumasiLmiged SHoHHed  GaTeeTiiLL L 6.
LMenIToSSHleT SMTFewioTsd CHTampil Lew LHul LewiL|seT, LFHuwl Hlenemnrsd
FBBlemiseT o (HuTeuSBHS STJeoionerdl. HenmCLISTTOGT  eleuT(h
uflewrmoll  LgBlemeould  @@h  SHlenerenul 2 (HaUTHHUWSH. DIHDemernuien
o ool alUMIGHET DMAHSHID LSHw  LewISemenll  GlLipIsle3er.
AUuemiysmen @b GUIUUILL B $IBEGHS &SCp o eTen  SHenenseriled
&6l BUIVTS.

Ty PSHTOSWIT  UswilBele0 @ mbEH CoupuBld @HH  DIEL6VSI
Qupiiu’ L yHw uewiysefler SuglienLulled o ulflemiasendd &L el
SIMSHHT60 BeIaleTFF OJID SlevevdHl HeMmGLISIMD 2 (HeuTS B

aUemSIIUTL1960T gl ulled 2 ulflembiseT @Tewi(h  SI06VHI  CLPGITH
o ouamisenTall fldsiulymbsper. Uiy OSigh BTG, &b, DBl
aapTals  SBOUTIRE gy o evsmisenmall  Lflésiul Betener.  R.H.
ol GLaast  (RH. Whittaker, 1969) embgiovs  Gasmiumligener
® (IH6UTHEIU|GITENITIT. B 560 O F606V6EMLDLIL], o GoIeL L (Lpen®B,
B IOUHGBS(PeHB, WBBID  1OJLY  afld CFHTLTSmeT  DlQLILIeHL WITHES
Qamemi®  Gumefigr  (Monera), vyGymigedorr (Protista), uehengse
(Fungi), demmen@L (Plantae) wmpid oeiwredwr (Animalia) eren
MhFH 2 60smIG6T LMbasliul Bl Guuifiul (Beitenel. 0b:&H 2 60HhISH6N 6
L60Gauml LewTLseMel QUL (B OHTGLUTE CETHHSLILL (BeiTeng.

auemaLILT (B (pewpuiler Hewi  LwewdHso DNA  wmpid  RNA
(PEVHIBIHENGNS  Fnl  SIHLWTEND Hewl(h DIGHeMliLienL ufled o ufliflser

UMSLILBGSSILGSSBN.  cpevdampl  Oampbsd  mLLD  (Molecular

205 | P a ge APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




| APPE Lo |

ENNA

techniques) wppib 2 ulGugdlw uGLuTwessT (Biochemical Assays)
aplwenel YA euemaswiter ‘cpeiml Cuhevs suenasliml B (wewp” (Three
Domain) o (heursss53B& Ul auGSaleNendi.

ewaiy BGurmevs auemalILT® (Three Domains of Life)

16S a@u eaisEndd LB 2 eTenm GeaumUTL 9T SQLILIHL WITHS
Carewi®  &mited  Geutullerd BEWID  Sleuggdl  Gpalerfler  (puBduwimed
wlGumevd  Camium@  (waGwTPwiLL L &. &&H6e0 o e il
(kingdom) Gumevsd o wiT euemSLILTL(B Beneownssd CFTeaLILIL BeiTengi.
Curgieuts @bwers LCITGasNGWT. Baemen umsHleflum wBpId  STdSwT
(Archaea) eep @& Uieysemsl Uflumg  aedwBISSHISBSI.
izl BLies  eeveor  wyGas G Gaemerud wGsflwr (Eukarya) ereis
GumendB@H6eT  OFBTewWI(H  OUHBBSI. QuTgauTall  UTHlefuimensal el
aireHWT  wBsflwmey el OhmmESw CHTLTI0 o 6engl. uTseflwmalet
OFevaafl 6o o olTer SImLILT(HHSHID urdteflum LOBMILD
W, BalGuimL_(Haserileor Feaileir 9 _6VT6ITeMLOLIL| LOBMILD rRNA
AUMBHMV(HHGID QTHBHWT CoumiiBaaIBa.

pn e o, G v i Eair
&1 Fel Ganguileh, (1977)

1
l J

oyt Blwrr et dshic varr el i B flanr
3o d e rebsu) en s (Rear L damrflir _[E;ﬂ&'ﬂihr;u'@iah':l
Qo & ew ) mar &6, LoD YLLeT Siechim Ly BTTLELY FOLT, Le
Faneuirhemnrsiefu, {inrslr Loghgyin Fiki AT T T
GladBenmesani Gum H(HLIBEI) il Wl i alT
eIl
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bl 2608 cuemsLIL(h)

o n LT

@TI-I!;“ Gmaflgm LETme s i EnEsdT i i il i Sl

=
=

U

LAt R yGmGafiCun’ W GafiGum’ iy, GadfiGuwin” iy, Bafi G’ 1y, GafiGam

LR ST B Semoly]  deoauppid £ o B e E_amh Bawmmo
dlamLwn g

#l&, £ niy woLiw

LT
BRETOLIL

foooa : LD 61 Lo pd o
0.1 enemioly) E‘-ﬂ;ﬁﬂ:: W:Tm“?u £l sdsam Lﬂ‘? m;'w .
By e By ppasesl DL Siemioy

penmaglL SOENCLWhON sl wdpid s g gru sengTL {1 g 0 T
(smm mibgengmd  midpdngb  e=lL pap e =i e
Buii (ip6Dp =L e

Cumevd — syrddwr (Domain Archaea):

e om Ogev o ulflsenmer LCITCaMCWTL BHeT EIIMEBLTL Q60 DL MHIGLD.
@emeu  6Ifoeney  UTUINILEGG), OCeubBHBMIS6T, SHI(HeULl  LITLILITENHIG6I
Gunelis  FTHBHOBB  GHLDHMevHeNeId UTIHD — HBEDIMHL WIHT6D  Eener
T&Her0LMGLOT. .emLeLed 61601  SIMWSHBLILGHIMBeT. el  HAHGD
Cpremauwimerr o _ewieald G eefl  WBHID  Spdbeniigelen  erfloemev
FTDUI(HHSI GUIHLD  EMEUBL JEQ6IT geoemLi(p wmmId Geupl Fev  GeugL
CQuTBLsmeT LWSLGSHHS SUTlSHd OCsTeTdamear. SeubmieT e
o ulfleer 1556CH6 eumemeu (CHHCeTe) o BuSs  GFuidlaser.
® LIL|&SH6TenLOW]6IT6IT GLDHlemeVU N0 QUT(LDLD &0 o _uifleamimbelt
GamBsur.".emLILHET eI D SHIFHS Geulib  oBE@ID  HILNeVSHHETENLOUTD
GUT(LPLD o _ufflemiser O&TGLom SI6rJIGL TemLIGLSH6IT 616016 LD
SIS B ILIHH 6STB60T.

Gummevd — umieflwim:

o Qmalwmdaid LCImCaTAGWTL (a6l eaumamws CaibHenel. Cgefeure
o Lamayb, asledBLraidsEnd SHomLwngl. GCrmBuorGsmbd el augel
DNA e sraiuddpgs. 70S  eemas  eopBunBsmibsamens  salrs
FalallenTe0 GylpUILIL L ALY 2 MILILSH6TT QEBIN) &ML WITG.
QUL BL T emerTeh a5 6T (Peptidoglycans) O\ITeuiTL QFs0a6UeMIL
QuBmieTener.  GLBLLTeTEIme  HansliLmeausenmaad (Decomposers),
fov  @eflFGaismaulen cpeod o ewie swrfiliuemeuwnseyd (Photo
synthesizers) & GpTUI o MILTHES mgLITEUTEHAID 2 6lTeTe.
Lweirs@d  LGrmemuBuimes unsleflunssend (Probiotic bacteria), swis
Lwub@h  Gpmuysd  utseflurssend  (Pathogenic bacteria) oigs
Slenaled  ugeld sTewiLBGHamer.  wFuwGaimurdlefNlumdseT el
aHeimmer o BUHFH CFUIWSIIQUW  Heoll UFMF  undlser Leluler
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OapTLSHEH smeowner  MCwmeoredld  HTELHH60 rberimemer 2 MBLSHS

CFUISSHET clpevld Liallewwids STBBHBB  EWelledkBbal STBBIETET  EPIbES
LIBBIWSHED (PSS LMISTHSIL6ITeT6T.

Cumevg — wlasflur (Eukarya):

o (QFeumeMled o _ewImDWITET 2 I S(Healuld Felallemmed @GWUILULL  GFe6
o eaEpmIIlsemenud GaTeniBeTeneney W CaMNCWTL B&eT ereiLBLD. G &6
o "asmalsd aflerdBLTel LISHSHIHIL 6T dmigul euflengwuns Semwhbsd DNA
&HEM6IT O\BTemTL &CymGuomBamid ST ILI[HES TR, Goguitb,
g G enmashds0 80S euema edyBUTCaTb&EHLD, LsmISmISLD  OBBID
ool GLramewi_flwmiseiledy 70S  suemad  engBUTBFTIDBEHID 2 6iTerenT.
BUBumevaler S eurpd o ulfleseT yGITLIgerOLT, LL6ehena®el, SHTeUTmIS6T
LBHID elevmIGH6eT el LIfldsliuL (helTermer.

apajsudd Gan i (h gpenn (The Three Domain System)
urbefun | sieGswn | | y b0ailun
unglouiy ghges Bareunl(y qpep (The traditional Five kingdom system)
Gumarflgn yBamgehoLn \yihas Seman afioneiim
An 2.asd Gsmiunc(h apeop (The Six kingdom system)
umésie fun S adwn uBgms s s BemanEL Sigfionefin

gips adstuni(y wpen (The Seven— kingdom system)

wurdefur B OO s yews el sefondun

1987 & GBaeuedwim - edifls (Cavalier - Smith) eeeT  oupievs
aumELILTL Igener  ¢Jupevd  euemaliumLms  (Seven kingdom System)
rmrlerTT. @eleuensuml iget Ul LGrmBsMGuimLm ommid  wGsMGuimLm
oo @gemi® FApl o evsmsemmaab (Super kingdoms), wBmid eup
© 6USHMIGBENTEHLD L& aLiu L 6. Beumnile0 upumblerflum LOBMILD
SITHPILITHLefuIT 6T60T By6u1(H LGymBaMGuimgd 9 6VBHMIGBGIHLD
LGymBLnBameur, @&GymberoLm (HIB(LeiTen) LLEhewFH6T, HTEUIMHISET LOBMILD
alleomiGden el MbH WCHACWT 1985 o ulflemiseEnd SILMHIGLD.
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auemaIUTL® LgBenevset (Taxonomic Hierarchy):

o ulflsefler  euemaslIUT IQUIeded 2 &, CFHTGHH, auGl, euflms,
&obwub, Guflend wwBpd FBPderd e gup QUL  UIRHMEVSHEIT
SIMLhIl6TeNe. QnHHHANT Hlewew! 2 60sD, Hewev, Lifley, sieweniliiifley,
HlmemH0s1&SH, vy eugly (Super class), slement eu@Lliy, mLiy
auflens (Super order) giemewr euflens, Fpiy GGLUD, (Super family)
glememt  GGWUD (Sub family) wBpd sewen Fppend (Sub species)
GTeuIll L6 @ Hlewev LIgHlenevs@enld GFTaa Uil (helTerme.

o _ufifiaEmdbHlenL Wimer &)6rdba60LlL:
W GHmIMU  OLITTHDMBUIL 63T DerbHeoliled FHUBSHID CuTSI
ool HSseemowientw aneiieil (Sterile Hinny) o weundmai.

LW BB Gt GHIHIuiL el eddevliled FHUBSHSHID CuTSHI
vl BHHeenwjemw CamGaumpis sHwens (Mule) o _mamdBa.

oLt FrsHme Ouemt LedwL et @erdhaeulilled FGUBSHID Gumg
6oL (S SeemiouienL L et (Liger) o (meurdBg.

oLt Ledlemwl  Ouewt FmisSHHIL a1 DendbHeolile0  FHUBSHHID Curg
16Vl BHHeiteniowjenlw enL srer (Tigon) o (heundBa.

dppflemnd (Species):

auemaLILT QuIedell  SIglildL. evE  FBplenom@d.  LBSCHTHBML
LIGOOTL| 85611160 6EOTMILIL L SLETTE0 B IGIL(HBHSBL LI630TL| 5611160
SANMLILGSSLILL L QelOL(hESS HpamL wl CaFuiseneT 2 6wl TEEGLD
o ulfleomisel  dppPlend  eaeiup. @FHd  Fev  alFlalevdEsend
sTenlIL(BPeipear. OBHRAW CFHTLTHmLW Flev  FbmlenmisendslenL Gul
Bedbseoli QFUILDGUTH 60l (HHIHemenoujenl Ll CFUIH6T © (HeuT6ImBe.

Guiend (Genus):

Rm Ourgd cpaTadwledmbs  Cahrasiu  CHEmEBISW  COHTLTLmL Ul
Aemiset  CGuflend  eteniupGdma.  CuilerdHed @6y e &b
srewILlLTe0 o GuorGemen s Guflemd  (Monotypic genus)
GRIILGBL.  aBSHHGHTL LTS, Sulemged eeiaitd  Guflend  (Genus
Ailurus) ey  umewim  (Ailurus fulgens) eeub @8y @
Fpplarsmad OCameaiperengl. SICHGUTEIB @ GuileaTdHled @eIBIGEHLD
GuoBul L Fppemiser sTeniliL®Geugd uTellenlLld Guflerd sremiLBLD 6r.&.
Lewenselt, .".Guelery eleiienid GuiflenggHled oILmidlujeiener. @FHled . .GILIederD
QLmwerv&HET, (i (Bliyemer), ..0uederd wITEMALLT (sueilieneT) LOBEBID
..Guederd FleveuervL ey (&ML (pligemest) GCumeis FBmlenmigseT 2 slTermen.
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\&ofl@eufleir eusmaLILML(h LigHlemeo

L&D
el dhe0s (seflwmeiiu)

051§
((PEls mrewllsan (PES Hredr S (PHOSEIYS OaTLmenLL eleotigae

aUEDS | auELL
UngTLig ST — B (g S £ Crmorusen £ smLiLie, LT STl

suflens
SempGiolLn - (penBannadiu Lnjevey AameinL SeimsdT oHID LHTD
ey anata GiETaimL 6D

&(BLOUD
GapmialGL - sl anLwnar (pab wHpb souamage] unjene .
mmag'un. lﬂ@uﬁm;mﬁﬁ
Gapnon - Aufiu apepamyer g B Heve
Oanmbefl ad

F >

. w |

I
GapnGuorCaiiiusen - Bim sndaenmsd

L &S 1011 Sy fnfeni

&@wub (Family):

o &G paled QeI BISH0\BTIN OHTLITLemL W Guifleomigs 6l
® oileNLMidlueitonedl. @S5G GHGWUD ey  GQuuwit.  Guflend BLID
Fppleomismer  QUILIGmBUTL Slewel  GHOBHSH  DeTe]  @RMBIHLD
CarewiLemel. 6.&M. . .0uelBL GOhbusHmeHF gnihd Cuflend . .Cusderd
(uemevizse)  B@ID Guilend GuipbdHyr (Fmsbd, Ued BEBID  FHABISHnD)
S FHULIEDE.

ooeme0 2017 60 SO HIL g6 GETenL SHmere0 gflulled, FFTE 610IB 9 UG
LOTEUT6UGHT [HEITEITIE0 GUTLDSInlgUl LIS 6uend 016060 Lewend  HewiL Wb SHTeul.

Oxper  @hgHwmaled  HBGuTgmy  SewiGLgdsll Ul (heTenm  FBpdleImiBei
@pHwraled Cuomg OHTLTFF wmeolGHUNd wIPLLL  UHu  ImdsH
SHUMET Q6iIml LB 2017 60 SMlaluied HIMEHTH6NTe0 SHemil Ml L Gl
®5 @efl(hlD SHSBEMIOUIL T FnlgUl 2MHT HIBSHIHIL DI, HewTeNeIFHMB  E6Hev
BFB  aumemSSHIL b  oBBID  gafluw  uem  cpdE@ Curey  SiewLoLIenLIUD
CaremiBeengl. 201460 GCuB@gd OFHTLTFF weweoulsd o ulflipbsd LIsLIT.
agldgweniwd yugk (Herpetologist) siauisefisr Blomenans &bs SHeumer
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| BrdlaaTouL grédaad Lud eent QUi Ll Geiteng).

aufleng (Order):

o Flov GUTHIUTET LIwILBHM6NSH CBTMIL @Il DleLeVEH DIGBE& Cmul L
Uew  @GUuniseier OFHT@LY eufleng eeiuBL. @Gy wrHflwmer ety
SV U  GBUBIGHET  @Bemenhd  auflengemus o ewiTHGH MBS
dBHBIGHTLTHS CaalBL @HupD, . .0uedBL &®BULD, HriTelGeurym
o auflengulled emeusBLILIL (H6TerTen.

sroughisefen  HAbpflend (Species Plantarum, 1753) wBpid SuiBensuier
peopenode  (Systema Naturae) (ussmeug ugiy  1758)  spslw
L& SHBMISH61T 60 60 a1 eutuLIen SIGUTHENT GBI 19(HHS @Ml Berlear
sigritemLuisd o ulflwed Quuifib (pewp (Biological Nomenclature) ereims
Qamevelelmbal @  Quwifid  qpens  (binomial) e GFTeD
® (HAUTHSLIULLG. e  OupbuTeoTer  HTeugld  wmmd 2 ulifler
AUmBHaNGT HMBHTeL 2 ulfluied CuuFenlIIBEG OHTL SalILjeTal SLESLD.

@l (class)

o OQuUTHIUTET LeWILE6T FleveuBenpd OomeniL. @eaBISH0oaTaiB ST TLEmL W
QeI  SlLevd  ISBG CoBulL  eaflwsseller  OHTGUCL  uGLiLy
aRUILBLD. IhSHBISBT LTS, OIS WeldHd GHIMEG, GImG GCuTaiBeme
LTI 19&6T  au@Liled o eiteriedr. [HIWI, Uewen Guiais  &miteonGeumym
aflengmwd FMbHeH alevmGHEHD EelalGUILe0 SILBIGLD.

ez1ed (Phylum)

* R5FH HAGHFHQI Uewiseler  SigliienLuled  Fev  aUGLULBET o Wi
LgBleveowimenr  OHTGHSH  eIdilHeT  HD  meubSLILBHImet.  eTHel,
GO mauTpalseT, — omTeuel,  LBeMeUS6T  BmID  umtemlilgseT  Gumes
AUGUUB6T  aumSLILTL Q60  DIhHS 2 WITLIQHIENeOWITET (LIS HT60N BN
aIb OHTGHdW 2 (HauTSHGH ST BelauGLILEBmensd Fibhsh 2 ulfsein
(PSHISHTeN.  (PHIGSLLBS GHWPe0 auged  [BHIWDL eul b Gumeiip  Gumgieumest
LIGUGTL |S561TI6D RSB (HLILISHT6D SIENETSHENSHU|LD Gairgral Bemeu
(PSS HTEI6TENeMR! 61D OHTGH U0 MeubHBLILIL (heTerTe.

o eab (Kingdom)

®  GT606UTH OaTE&HHuled ® giter all6VmIGH B ETHLD QemlenentdELILL (B
ATl6VBIEFHEVHLD 6TE0ILD QUGB ILITL_19 U161 65T o FaliLgmensouied
9 6lM6NL_SSLILIL (HeTeNS.
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Guwiw wenpssit (Nomenclature):

o Har (yemewiw), Befifest (Inimene), enbOuf (Emberi) weitenm (Manna),
Qareyeent (Donana), ujor@erm (Umano)
WM& ST 6T606VTEUEN &I GVILD b5 QFTBH6IT © FIBEHHGLI
UHWemauwtd  QHBHGD. im0 Qened  DewiHHID  CeuelbT (B
Orfseiled walHmeand GBEGD OFTBHET SLGW. SBOLTIPSH 260860
SBTUlFD QLomHl et o _6IT6IT60l. LY 606U (T alleLmIEHLD
apTuiTSHHIESGSD  CoBul L CUUWTHETED  DIHIDSSLILIL 6VTD.  SHIMTHDI
Cumpsmenujld @ welHel &SBBPIHES  wWuwITgl. e, o euHld
(PWUGID gBMISCETeTeNS  gnigul  SSlalwed  SglienL_uleomenr  GUWIBWD
(POBHMET 2 (HouTdhds Geusntigul GHeneu

Suwineneol LG uled sewipSlwiiul L yHw ST GUUBeDaISEG &b Wmeales
LUBeneuUIuIed 6UeLEVHT LTHSLT F6llD SI6Y SieuTHeler Hleneioutd GySHIm
geloeSem  (Zoothera salimalii) eeont GQuuwfiLiiul @Geitengl.  Sb&Hw
LphHetel  Geuemelaumesb@d, 6omlily OLeied FeSweSenw (Latidens
Salimalii) et QWAL (L (BeiTeng.

ABULL . alVRIGHEHSHGSGL, UMSUILUTLH GRS EHSHGL, DiBailulsd
wempuled QUG DIDWESHIIQUI  (WedB CQUWIRBLD (WedB 6T ILIBLD.
aBSHHETLLTS, 2 085 enaled GammGiom Galifluiererd ereienid GILIWIT
welgmerd  @GHSHBH.  @albeurm o ulfluler FABlyl LTS emeT
[HEITMBTHL yfibgl6smeitene]Ld QBHHISIWL QHTL T 6TT6M
FBplomasepssm, G 2 6o 2 _meydmen  oMbEH  GEmeiTeneyD
aumaliLTG  Guaursswd (Grouping) o sadBg. 2 ulflamseEnss
AL B 2 66 @HH LOBWID WTBILLL  UeNILG6eMeT DIQUiLenL uled  e(h
Cafbs dpPaidms afmsiuGdsiauded QUWRNBHHD (WPeHBHWL UG
auFHHBH. @ 2 ulflullear UBSCHTBMLD, WLIYUSHHBH6EOH6T, UL LD,
® auieyl L (LpemBH6T, HBHeUMILILH6T, WBmid ufleormmo  GuTes L6
LIenTLBemeT  Sleleuifdb@Gl QuWfBD (peiT HeuarsHHled OFmeiten Geuemi(BHLD.

QuUWABLD  (PBHEMETUID, UMSBLILBGHBHID (LPOBHEMETUID 2 (HEUTHEHFH60
(s o ulflwelsr (WpHHW  GuTBIILEeTed &IBTEGD. GUWTGH60
GSLG!  aUMSBLITL 19UINIE  (LPIg6evev. SielTed 2 ulifleriseuendemo Fibhdh
SHBAULHMET 2 (HAUTHGUSBEG B SeudwiotarsiGd. o ulflseriler
LBleneouled o 6item  SImISHH  UMSILUTLBSH CHTGHuller  sleve0T
UL mSeNed o 6Ten  emaidHgH 2 WifamiseEps@  uufhhed @6
WPHHW  uslwWTGD. Hev 2 605 alevmduled OUWRGHN FLLSHHlen
(International Code of Zoological Nomenclature - ICZN)
afsm HHedar  SigliumLuled  alevmGaeEhd@&L QUi Liu®Gsaleimeor.
Beiamauled Mlalwed GUWTHeT @aloeuTm o ulfldgd @6r @ GuwiT
aeIlmS 2 MIHILIBGHBHH GBI

212 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




APP® LD

HENNA

Bmosts QuwiGL wemp (Binomial Nomenclature):

o 60%b lenaileL Silaluled SIS GhTH6IT SIMTAUTTEVILD MBI
O&meTemiuL_ L el gl seiledr SlIlILIeNHL_UT60 o ulflweomeniaelt
o uilflemiseEps@l OuwlGalemerT. eealGeumm GUUWIHLD SHUIGSH Bemend
CaTemIL . (1pHe0 LGS Bullenl GuwedTud @T6wiLToudl UGS Fmnsleol
CuwedTwD GPSEBH. Beleutpre &b OaTBsenTed GUWTGWL  (Wenp
Omeagms  OuwfGhd (s  eleiLB. @)%  6eGaTuied  SleUTHENTEL
] NVNTICE:Y: NN ® UHID ORIED) o _ufiflwevmeniteenmmed
BOL(PMBLLGSSILLB auBSBH. (61.8T1) @bFHwsh ChfAwll LBeneuwITen
wuled - utGeur &HfedBLL L6, el@ipid AbFHuwd CxrFlw alevmister L6l
UTHSHTT ewL&iMerd eTeimId, SLODBTL 96T LOMHIGVL LIBenEUUITe OJHSLI LM
Fme0Basmumiery @&NgsT 61D GLIWIT GILIN3IE 66T

wEuWA@D @wens (Trinominal Nomenclature):

apdenied  (Huxley) wmmid edlféGevemi  (Stricklandt)  syaGuimir
Bpenpent  oPfwaslILbsHerr. LepGrrowsr (Trinomen)  ereimed
el OuwiTseT  eleiml  QUTHETUGSBE. DiHTeudl Guflers  GQuuwiT.
Fopileons GQuwIT BEXID SHiewewt FMpSleoil CUWIT eTerl elpeill  GUWITEHEIT
BmewisHH @ 2 ulflarbdHB@l GuufiGHed WICUWAGL (Wedm SLESLD.
M FBBlarsdeeien o milameeEpdslmLCu  1Wes SiFs  Slenaled
WTBIUTHSET  STenilul Lred  (pUEUWAGD  @wes UwWeTUGSHSUILGS BSI.
@wwrpuTGseier  SugliuemLulled FpPaisHler o L Guansd  SHieneut
Fpplend LMsslubGPBal. eleCer @ mOamm Guwifled, Hienent Fmnsersgler
CarBouwT wpedmuler BU HAwrasBal SHBUILIGSMBS.

BUOLWTHET  DIMOTHHID  FTUIR| 6I(PSHIHTeL  DFFISSLILL  Ceuewi(hLo.
mBWITEL TIPS LT  DlgdhBamgL.  Geuewi(pd. @FHlev  CuifleniGuuiflesr
(WPFHO  6l(pHSH  WLBL  Cuflw  smdev  aWpHHe0 Bmdbd  CouemiHLb.
fipdlend BB FHiewewtF  Fpplend yFweuBmlest  CQUWITHET  SLmISe0F
Fml IEENERQUERNENT T ML Geuemr(BHLD. 61.51, BbhaHlu
Al BEBTHSFHT  QuTwl  &TTeuerd  6roLIGleTeTELaiTerd  6rOLIGeMeT6IL 63TerD
(Corvus splendens splendens) Guflent Guuipd Hbpflens QLILIHLD
RAIBTE  AHEGWL uguimer  QuwfGL  (pomsg LT GLrmend 66y
QUWIT. 6r.&M: [HTEYT BTEYT (BHFHWw BT - Naja naja).

GuwiBeusbarer gL algdser (Rules of Nomenclature):

ofalwed Ouweny SIFFBL Gurgkl FTuleuTeT 61(RSHHIHM6NL LWSTLIBGHS
Gauemi(BLD. M BHHENTE0 6I(LDGHILD Gung &I OFmeLEmEVU|LD
B _Gouailall B DigHBsmgL. Gauemi(BLD.

Guflers GQuwifledr (LPp&HEeVWSHSH Gufw e1(1PSHSHTe0 6(pSHLILIL. Couami(BHLD.
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Fppleor GQuwiT HABw e11pSHSHTe0 e1pHLILIL. Couewi(BLD.
B OeuaiBaum o ulflseier plalued CQUWITHET RSIBTES EHBHBTH.

o ulflengglar oplalued Guwemy erpaId GCurg SiHmend S BHeI
alemiiswu opflalwed oiiepfler CUWmTCWT 9Ie06VHI DIUTHI  GFi(HESHLOTET
CQuwedTCWT SImaL uHe] CFUIH SamibLer CaidHm 6wsh GCeuemiBLd.
ol.&M. Fmsld - ..Guederv Buimelest, 1758 Sevevdl . .OLI0e® 0GWIT (B
— 1758.

FBlarsmepd S hs  DSlehfler Cuwemy SealaISHHBESG MeUdhEGLD
Gumgl FAmpslent GQuwIT 1,11 SledevdH ae 2 L&t (pigul Geuemi(BLd.

B SHSHHHTLLTS Hl6VGHBHIQUTED QUT(LDLD Fin-Cum L TE&6ML_6M6V6TD
(Cyrtodactyus) eeiB  Leved Sipewens sewiLBibgd Uil Silepymen
argy Sl eseuT GQuuwifled FHTLGLT LTdhenLmeverd UFHBIflenul  6l6orll
QUi Lg.

dfpflerd Gamun® (Concept of Species):

FBMSlend eIl  GUEMBLILITLIQET SIQLILIenL.  DIGVSTGLD. FMBsleord  6TeiiB
OQgmed gmmer Gy  el@UITEL o (HaUTSHSLILL LS. 1693 1D HLEwIg6L
Qeveilwimer SleumeL W HTeugmhisefer Gurgl eugeormr (Hisoria Generalis
Plantarum) (eLpeBT ] BTG HB6NT) 616313 HITeTl60 QuITg
ASTOSUALOBHS! 2_(meue, LBSCETBBSSIe0 PHSDIHSD
o _uifend@pGeu Fmnsleortd & 0L ST a6l U|6ITeNTT.
aGymevervelerGearterd SHeeient W SuiBensuis (wep (Systema naturae)
IEID [HITeVeD FMASlETD  6TaTLGI  GUMSLILITL Q6T  DIgLILIDL. DIV 6160
GBIULIL (BeTenTiT. LBSCHTBBSHH ILD 2 | BOFwedweleuid 5D
LIGOOTL | 6m6TT & Oamemi(, HHIB ETH (G 61T B IGILI(HHSHLD Cau1gl
e I0LHSHH Hmer OFTemiL  auPHCHTaEIBe0HMmeT 2 (HeuTdh@GH o ulifig
Ca16ed FBBlend el eumIWBISSLILL (HeTengl. 1859 60 &miTeverd LmiTalledr
“fpemisefenr Gampmp (Origin of species) esieiB  BHIeleL SuBens
Gxitalleir cpsuld FBplamisendEd el Cuiwmer Ufewimod OHTLTLHm6
oo aIUeITerTiT.

QUGTL QUITT  alevmld &ML d  Fmewev elalILBLD  DISlEHT  SIGWIEIT  ANEVMRISIULIGD
URST Ogaimenuie O0HaCLBGL UGHUTD OUTHIDSES6T UTTeN6USSTS
® (HUTHSLILLL G BFH gBHITY 1500 gsHsT uglienaled ealifleuenL HHleTengi.
®g GphsHwurelsr  WsUOufw  aleomsulsd  YRISTHHeMe0  QaiBTHs
HapHMH.  BUymisTaled 2553 eumswTer HTeuy, alevmiE, Fbemisein
LITSHISTEHSLILIBE 113601,
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oL (s Hevaldstar smalser (Tools for study of Taxonomy):

* FHTAUTRIBEHHSGHID alevmIGHHEHHGWD OlouaiGaummer ST Hdh HHAH6I
B(HBHEUMD.  SHTAUJ  UMSLUULUTLIYBGS — STEUJLLSEIRIEGT  6TerLILI(BLD
CamTGuflwpd, SHTougaluled CHTLLMISEHD SHANHMTHL  LILIGHTLIHET360T.
allevmig,Herilear QAUMHBLILTL 19M(S) S|(HBIBTL FUIBLID, AUHSHLILTL B
HBaCaTevHelT  aleVRISHUID  YRISTHSE6T  IOBBID  HL6D L RISTHEEI
Gumeiipeney  LweLGSlBer. Byl  semluenl, SUie  CFUISH6L,
SIEMLUWITEND  HTEDIHE, UMBLILBHSHIH6EV, LTHISTHH6D OBMID i 6I6wTL
uFHe QFUIH0 CUTEIBM6U UMBLILITL IQBHTET HHONS FnBIHETTGWD. Flov
WSS auensIUT (B ShHald Famisel uBns @miG ealeufldsiil (HeTengi.

umybufw euenaslum @ smelsenr (The classical taxonomical tools):
auemaILT B FHme|@srevss (Taxonomical Keys):

Bmeu 2 ulflamseEnsslen B o 6en BB  CoBmliensemeT UL (B
SITUIHS 2 (HUTHSLIULL D6 GD. albleuT® UMSIUTLH  Hlenevdh@d
QM Sl eumswTer HBeGsmed STeILLGSHBSHI.

SprsT_ fwsd (Museum):

USIUGBSHFH — weubslUL L  FHTeuy, aleomGdefler  OFm@iy 2 ulfluied
SIHRISTHAwsD aerlIuBl. @& SHawi(h 2 emJab, SBHID LWTLIGS MBS
wyuppitt Gurer (Extinct) b o ulmLer o siten afleomigseflen wmdflaser
apuwns  seuauiflemen Uyl SP¥iba COsTeTen @& 2 Ha|HaImS.

afloomidlwed YmsTsssT (Zoological parks):

weld  CoBuTTemeuujL e  gnlgul  UTHISTUUTET  aueiliLGHuled &M
all60MmIG BM6IT M6UGH I (HFHFH6V alleumIdluIen LBISBT 6T TGUTLILI(HLD.
alevmiGHelledl o w6 (PBEHMEMUD BLHMDSH  (LBHMEMUD  DIBIHSI
OsTeiTen Bemeal 2 56|35 6iImeol.

sL60 Lmhsthser (Marine parks)
BRIGI UTHISTLIUTET G660 HL60 T 2 ulflseT emeudhsLILL (HeiTermeor.

oIFFLIL L suemaslium B smelsst (Printed taxonomical tools)

SIMLWTeN I eDLH6IT, alleNdHIMIGHT, S abST I9H6T 1oBBID  elendhsd
GBILCLBH6T BT B6IaImBUTed DL MHIGLD.

(pevdbInmp  Senaleore euemaslUTL® Smalser (Molecular taxonomical
tools):
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ysw  Gembed  mILumsefler  eueniTEFSF,  umgbuflwl  euemsLILITL (Hd
&mHallulleVl(mbg CLPELETn 13 SI6Te60T60T aUemSHUTL (hd EIGRIEEORI
2 (HUTHd 2o FHalujelenel. DHSSH HEVVIWID LOBBID  HLOLIGSHSHETENLO
aFwmel  @Ib(penpHeflet  FBULDFRISEMTGID.  SHDHHWIL  (LPEDBEH6IT
QUEMSLILIMLI9u16060 LIWIeTUBSSLILIHS 613601,

@m o uwiulear 1g.eealeg. aled o 6fen  GmSHW wIyUdb  GBluiBsemen
meUHFHIS QT Selaulfland @UEIiUlL FABPaismad FTibhHEHT 6Bl
oplw  peerg. eafldesuie (DNA barcoding) Gsmfled miub
2 HFMH. @ I  GUWSHHe0 o 66 eI EHdH S enL Guiwimet
abpiem  CauBmpiemiodemern, 19.6760.6] alflend SO eP6VID  SHewTL plul
g.et60r.g)  deoll] oibsd (DNA hybridization) etemib Ggmifled mI-LID
2 FHoyFmGEH. I19.61601.ed. aled o aTen  FBLY  SIMWLILBMET  DIBIHS
UGS  clpeold, 2 ulfledwl iDL WIT6NMD  HTewl, 19.61601.6J. MBETeND
Qzmped mIiub (DNA Finger printing) o sedBgl. @5HIHMD6)] 19.6T601.6].
cpeudbammibeilent  aufleng  Siemwlled o silen  CouBBIMIOHENET  19.6T631.6]
THMBEMOT  LIGD  HIWILMIH6T  LbGHUBHET  cpevld sl SuIeILD.
@Ib(penBshG UMIWBISSIULL Sl miseller LGB  HestenLoderlent
uguumruiey (Restrictiction Fragment Length polymorphisms anglysis)
o)l QuWIT. emenm 23eMeICWIT l06vSHI edeilel LiGHemwGum LmedloGyerd
gmdel  almememw  (PCR) uwweu@sHgd, Oumssd et oipemenr
AUSUILT (Hd SHONWITS  LIUIGTLIHEHSHE0MLD.

fpfemisamend sMILBUD FTelwmkd smelset (Automated species
indentification tools):

BB Hewiedl FMiTbHSH SHHAIBMET 2 66N SHWSTESGHID HIene:

(Digital Automated Identification system - DAISY) srelwmd
9L 60 HEWIL MWD (LPEDMD.

(Automated Leathopper Identification system - ALIS) srefwsid
Bamevstal (Leathopper) sewiplujd QEm@LiL.

(Antomatic Bee Identification system - ABIS) srefwma Gsef (Bee)
SeILBld OHTGLIL.

(Species Identified Automaticatly - Spiders, wasp and bee wing
characters - SPIDA) - gmelwumsd  (wepuled  HAbpfenmiser
SeIL BB (FevpbHser, Genal LoBmID GHeo)

(Honey bee wing identification - Draw wing) Ggefsasefisr Fmasemer
MUHHIDH  BHEUIL NS H6L.
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yaw euenasLIUmipuisd &malsen (Neo taxonomical tools):

OF60L HIMTEIBILILHMET  CLPeVHIMI  SIMIDLILHENET  LOl6iTeoam)  [Hl6wTGeuurTa: )
A ULSF& cpeold HIMFHev.

BLSmSUIweIer SiglinenLuieoner smelssi (Ethology of taxonomical
tools):

o uilflseilelr BLSHMSL LewiLSeien SoliLienL uled SieuBensm USLILIBSHHIH60

G, 6.aM Lpmeuseier @6d, o ulbpmef o 10psed (Bioluminescence)
GuresiBem6.

Ifeiieiwed gmimbd eueaILTL B SH@halser (e - Taxonomic resources):

BevewILelled 2 _6iTemn QUIBENS  DIHRISTLFWSHSHTE0  6UIQeUeNLOSHSBLILIL L
INOTAXA eaeib Weieiuwed amibhs  cpsvdhdleo, Hmplermiseiier — emfel
gMiibd LLMEEHD elendsmaesd sriulBerenear.  (INOTAXA means
Integrated open Taxonomic Access).

O I I I R O I I O LI I N N R R R N N
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HENNA

VG - 2
a6V, 60&LD

Srigeluled  wew  10eLIWIET — HeWIHBTET  AlLURIBMIBIBET 2 6IT6IT6.
all60MmIG HeM6I UM BB SHSHTLO6D SlaBenBLILIMBY) SN SHICBT6TeUS)
SLILSHNSH JBLIBSHBHILD. BTTCHTBID SIS ol 6LMRIG|GUTRIG 61T
SIBLIIYSSILBHOBET.  SQUBDB DML WITENMRISTEIALD,  DleUBBISESL
QuufLeyd, oIBBGIL  wepwrear  @;UiL  Heevenw  (systematic
position) GCaIbOshHSH RSISSD  UDSLILITLIQUID  CHEMeUWITAISTSLD.
OpmRISW  OHTLIUmLW  uemisbefer  Sigliiem ulBBuw  alleumi@evsld
AUSILGSHHILGH GBS aleomi@Gder uyBsMBuim’, ULOOFD DleWLDLIL,
FThHEHIWIEID o ewieyl L  (pewp OFmewiL o ulflser  GuraiBeumBenys
alemGeudld  OBTewiBeToNdl. GBHIHTL 36 OHTGHHmend  Olbmemi
aleVmIGUBHH0 11 OBHTGHH6T (PHETMIDS OHTHHHET LSGLD. B FH60
gmsaTe  99% o ulfldeT  (WPSHIOBNIDLBBENEUBTGD.  LOBBEN6
(PSHIOHSVLDLEHL_ULIEHE. (PSS HTE06TLI QUBMBI(HSHSH6L SI6LLS]
CQUBTH(HHHIST  SIPLILDLUTD  (LPSHIGSHTEDIML Wemal  OBBILD (PSS
BTewiBmenel eleol & U Ufloysentas aleomi@ser Lifldalil (HeiTermer.

GUMSBLILITL_ 96T  DJIQLILIGHL SH6IT
(Basis of classification)

uew Gaed 2 ulfleeT oumamWF CFibhd leVmIGHH6T, DIEWIOLIL] LOBBID
Cgwed Hetewbulasr SueliLienL uled GouBILL IYHHSTID OFeO60BHEHDHMLDE,
slLedwl]  Heve, o L BGHWuler HeTenlo HeWILEIS6T — CLBMmIeTeTeno
SI606VFH]  HEWIL MIH6ITNELEVTENLD, (LPHIGHTENT OBMILD © MI'IL]  LO6ITL 60mISH6iT6or
Semwliwe  Gurei  Flev  QUTHIUTRT  SIQUILIHL.  LIGKHIL|SHEN6NTU LD
QuBBIeITET6MT.

SLL6MLOLIL] [Hlen60E6IT
(Levels of Organisation)

alemGeusSHMmBF BFJhsd alevmIGHIEMMIHHID LIGVGIFEOHETED  SLEITENE.
Guauib Seweu  LILVGMMI IMB OF6D B LMIOLILHENET 2 DL UIT.  LI6D
Cge0 2 ulfleseilen o L eled o 6o OFeLFH6T HONWTS BUImS EUIGOTH.
aeiBol, Slewal Lenldmenll USHIHEH OsTeTdlemer. LsGFsL o ulflserfen
Cgevme LeNSECaHBL HelldHHalwmsGout, Sievevd @GCTeUMBWITET OFE0SH6IT
RIPmenbhghl HFESH6T, © MILS6T LOBBID 2 Ml 6L 60mIG6TTSSeuT
® (HeUTE6IBeDT.

Qe oenafleomenr &L Lemwli (Cellular level of organisation):

SlglienL  Sjemallevmer &L LenolemL &L BLIEhGEH6T60  SHTewieomd.  &eaumnse0
CF60H6T  HonTeuTal Hleneoulled EeneRIHHIGTEOTHTED 2 UTIENLOUITET  HFidH6NT
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2 (HAUTHAN60MEL. DIFTaUH Slewed  GFed  lemallenmerr &L L DLOLIGNL
OeuelliuG &g eTmeor.

&L_BLIehHTBHe1eir GeueflwBaalen SHL_6DL_WLITEO eBsmeng | O 60611
sTamilLbGSamBer.  Semeu o ulfluler  oemey  WLBBID  UYIGHMD
PiTenulsHamer. 2 sTen(hddled OCaTwCamama.  Slebevd  HmFulenp
SPSHSIILIL DL CFeLH6IT STEOTLILIHE 63TB360T. GOUTHLD LOMBMILD
o auieyl LHHMSL LWL  gHeuTd  SLBUehdiselar 2 1 e0eufGul
Ogevalas  BOIM LSm® o Haurh@GHd Goumevenuis  OaTuIGaTeng L
OF60H6IT OCFUIS)6ITBEOT.

Fa geneleoren s Lenwli (Tissue level of organisation):

oo  alevm@defley, @By alzwrer Galmevdamend OFUIHSIB OCFe0LBH6IT
RUHRIBMMIHSHI  HFMal 6w THEGH @M. B OF60HEHL BT 26wl
CgevmelT  BHUILSTL  HaalaeTen OCFe0&H6T  @(HRISmMIbHH  BUIRISI
Qurglliuelismend OQFUIHSIBer. Selaumauieoner &Ll FIHHG
alevmi@denmer  HOLAWT OHTGHHUND STETULGHBHI.  SeIauTBIeT  Ha
® (HUTHHID, 2 L 60 SLLMWIY ULMITOSHET (PHEL  HleneOWITGLD.

(aslgr — G 60sH6NT).

o pi] seneileoren sl Lewwlly (Organ level of organisation):

GBUILL  uenllemws OFuleugdBaTd LeoCaumpitl L FHasseT eeinenenibhdl
® mpIISmeT o (HhoUThGHSl@mer. &HF — Senaleomer S Lenoleml il
(LpesT@eutnslul S)|6ITEUITE0T My &L L 6mLOLIL| (P61 (LPSH6VTSH
Sl L LIpdseied op@id LB o wit 0aTGHeaiad Geua il L gi.

o p] wewiLew Sjenalleoren sULenwlient (Organ system level of
organisation):

S L|(LDSHDB6T, 2 _(He6ll L|(LDSHH6IT, 6UMNTHNFUIL 661, SHamIbHTeVISH6T,
OedguiL_edl&delT, (P BxmelldsT  LOBBID  (PHG ~— BTewiser  Gumey
o ufiiplensouieieiien aleomiGadet aF Fmbhsd SHoenienLul S L enLoLienL
CeaueliliuBsHFHISamert. Belouensd alevmiGHeie0, BB DibdbDler UflewTiogd
CHTBBHHTEL 2 L BEL LMWL DHBF FoHeoTen  DGNLOLILEDL UISHTH
OB BObd eleonGdeled HFbHeT @UHRISDHSH 2 MILIHMETULD,
® mIl  LDGWIL GUMBIGMENUILD 2 (HUTHGDH OB,  PAIGIEUT(H LD 6V(LPLD
@6lQeur(h umICwr® OHTLIY CaTemih SHEFHmH. Eelaiensulled 2 ML
wewiLev  jenallevrer  SLLeWIY  CeueliuBHSUILGSGBH.  DHSHF
Fpliysseemo aumuihgh  BIOL  OB@ID 2 eIiToFeHeT 2 mIiL
LDGUGTL_ GV 61T 65T OFWICLHEM6IT (LP(LPEMLOWITES LS GFiThg)
QHBIF NI SH BB DHHEMD Fov  aleVhIGHH6M60  elelenowimerHTaGeum
Fleveumnslev DIHBF kY- 00 ® L WGHTHB6ur, allevmi@Beilein
SHBMLECHMLIS BT ILIGHBS).
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dBSHHSHT LTS, SHLewL Ll Lpddeiler Gafomer e eudHHle0 Gy
Geueliliypdaienern Lol (HLD SITemTlILIL (B 91518 QUTWITSH LD,
LD6VSHSHIMENTUITSHGLD OlFweOLIHeUSHTEL DIFH60T Ogfloment LDGBITL_6VLD
(WmWEUDBTE  CFfloTeT WL 6VD 6l ILBSBSHI. 2 (HEweNll LSBT
(PHEV  (PHIGHTEIH6T  6Ued] 6uUTUI OBWID  euSHHlemen elel  BHGeaum
SHmenseT  GFfoTer LWL 60HFH60  STEILILIGEUSTD @G I (LP(LEDLOUITET
Q& fomen ORI 60D 6T6TaYD DIMPSHBLILIBSBSI.

Sl CumaiCs @rHssF FBmTiL WawiLvdhdHed HmhHsH  OBMID
PQUIRINS 61T  E(HeUMBHET 2 6ileel. HBhHH eumsd  SBEBTLL
LOEWIL 60SHFH0 ETHSH [BTENMRISTFIMOLITED IS0 Ha el Oeuerluied
Brbs SreoriuBD. (61.567. HaIGHTEUH6N, LD 6UH6NT, (PL CHTeVlsHe6l
LOBMILD  GUT6VHTENNEH6IT).

el auemd  FMGMTLL LS He0 BIHHWD  LeLBauml D6 enL Ul
r5ss  Grisalar afbu  CessILGEns (Soal, dog, BIss
[BIGRIBTGITRISHET). QUM HENTFLI L|(Lp& 6T, &HE VBT 6001 BN LOBMILD
(WPSHIGHTnlH6MNe0 Eelalend SBEBTL L LWL 6VLD HTeRILILIBGHMBS).

FIG5E& WLBEID cpaubhsHS SLL LY
(Diploblastic and Triploblastic organisation)

smeuenTFAullesr Gurgl HaEdbseT LOBBID o WIIFHeT, DJewi(h DIV
el s@ewsoliew  (Embryonic germ layer) oiGs@semedmbal

Copraipidlaimer. CaHmBBL wBpID SHeuenTFHuler SigliienLuled FFHEHSG
LOMBMILD RO G @il6VMmIF) B 6T 61607 ®\76001(H 6UM B HONTHLI
Lféslul (Beffener. LBLUML  WBHBID DISLILML 61T B  DIBHdHGHBHM6NH
Oamewi  alloomiGHHelT  FIHDHG lOUmIGHET 6160  DIENLPEHBIILIHE GTN360T.
@gev LpliuenL uledmbal CoBuBsHCsTend SisliLmLuled(hbadl GLBaeuT
SIBHGID (Gastrodermis) GBI eTmset. LmLILenL LOMBMILD
SBLUMLEG BeLulled wiRuTG SeoLwnsd  WBeardefllwr  9IGHSG
ST ILBGHBSEI. (61.8M) LoD, Glgedel 16T, HL 60 FTIOH.

Fov  allevmIGHHB6T 6UeNTHMH LBLLmL, DISLLenL, BOLULDL 61607  CLPGITH]
BHHEW6L  DIBHGHBM6NEH OB Tewi(Beitener. @6lalend ale0mIGHHT  (LpalBHoH S
AN6UMIGHET 6T DIEWLPEHBL LB ITN360T.

ysliuenLulel(mba GCHmed, (P9, BILDLS6T, BB LBBID Led Gumeys
® mIlIBEHD.  DISUUMLUTIIHHESH GHL6L, HIewguiyed, &Hevedgeo GCuTeiB
o mIiysEpd. BHEHLUUMLUWI(HHH HWFH6T, 6TeVIDLH6T LOBHID @ FHUID
Gumeiis o _MILISEHD 2 (HEUTH GIBe0T.

QuepbumeLTET  PABHEG — OlUMIGHHET @ M| DN 6D  DIETEIEOTe
&L Lol leneid Gameni(heTenel. (61.8M) SHLeDL L(DHH6T (PHe0 (PSS
BT6RNH6IT GUMT].
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gw&dT Semwly wepset (Patterns of Symmetry):

RH DFHer aHOTHT (el LGHHeMe0 @Gy omgHflwmer 2 1 edledr
LUGFHBemenll  GUBMIeTEN SO  FIDFFT Sl el iLBLD. &G
alevmigseiler  smeuenyFdl  (wempuler  SeliienL ulGeoCw  SiMWLEH B
geflewowimest 2 Leoedolll] &L BUEHFH6MNeL  STWIILGSBSE.  FIOFSF]
SIMWLIL  Be0eVTHHTe0 BelallevmiGHFHell FIFFTBMN LGHLD. DHHMBU
alevmiGseiled BIIHSTOTRT © L euemolIGUT 6ugeuGom  SmewililLTgl  6leiGe,
BemeU QIPBISBM UQAISHH60 BT ILIBE HIB6T.

® L60 emoWHHer eupfutessd  GFevsuld ebHll  Lenmeyd  Beleyuifseriied
® Lemev B(h FWUGH TS LMbaTH (61.561. HLBLEHFH6T) E6lalend
FIEFFIBB  Heitewld  Geveu lsemend  GaFhse WpHTHS  euuiBpmIs
HTeVH6MID (FHEWHH6T) HTEIILIBHS BSHI.

FIFF] S  aleUmIGHET 2 L0 2 mILLBHmeT  @eneTuITHL
QumBmIeTeNel. SIHTaUFH 2 Levledl enowl FFleT  aublwTdsd  GFe0sID
SBUMDIHCHTH 2 Lewew G  FoUTHESMTHI  Lflé@n. oiFder
B musamniseled @By eumEBWTET 2 L emIlH6T STl UGB,  enLoul
oIFfler  ufwresdF  GFeosud  6heH UJECHTBL B FLOUGH HEner
QamhsITer oi% wrEFwEST (Radial symmetry) siemiuio.

TFFIDFFHMLU  alevmiGHeney  GeoLGHd  1IOBBID  SIYLILIG S BH6T
STeILILGBD.  QLeTTe0  (IPSHIGLILUMB, UIBBILLB LUGHSCenT  6ue0d  OBMID
BLg uUGHBCenm STewIlILLTH. Beleunsd 2 ulflseiler © mIIEHeT mLoul
SIFMFF  aBpPled el Lealgaled  HMWHHHEGD. BB FIBHS
alevmigHsefledr  (PpHHU  FIFFTHEMD UGHD. (1.8M) HL6L  FMOHS)
Gumeii  BHIGLMwieiideT wWBWILD Leuemd Siemmeuld (L BHTellEeT auGLIemLIF
FMHS cPpauBHEG SLLMWLILMLU alevhiGHH6Ne0 MbHTTF FIFFT HeenLD
srenILGaBg (Pentamerous radial symmetry).

Brewih  Sewewl FIDFST USBHIHM6NDH BT  aleOBIGHH6T — FITTF
FIDEFFT DI 2 DL Ulen6ed 6T6TLILI(HEeTN360T.

19Germ.".Curym  GumeliB  allevmsHaled TFFFFHLET BHUSD FIDFF(HLD
Smenbg ETEILILGSBSH. DM@ mmgF Fwsdh (Biradial symmetry)
erIGUWIT. o ulT eumasuled BIewih eums JFFsT semwmssr (Plane)
WL BOWL o eitenel. @&IMI [HelTouF SIFSH WLBWID FTUley DFF UTSHHEILD,
SmLIOL L IFF UTHHQID, Db leTener. (e1.&1. &l 6ClegevedlLber
LeerpGymilymebasiuim).

omwowl DIFFlar aufl OFeoed GxMH Slevevdl Hond o uliflenws & &Ll
vedwrsl Ufssred o Bopudss swsdgewly (Bilateral symmetry)
aeIL@. Gwbul L  FEFFT HewD OFBTwIL  @D6leuedolil  cpauBhdhE
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o uiflserled 2 6016 GxLaLb, BemnentCaHL e b M seiLLO(HHSI
SUNSHaD o HalF QFUISBSEH. WHIGUILBLD BB euuiBpIILBD, (L6,
6T (pemetidHeil, G &I, 6ULFH LISFBHIS6T HFU LGHHmend Olememr
alevmIGHeT Eh USBF FIFFHEOLWMILTS E(HEB BT, BSHHMBU
alevmiGdeflelt o ewiTFd 1LOBBID DT  DIEOLDLILH6T ORI  LPEn6IT
SIMWLILBET  allomiFer (el (PLILGHUND  GalbHIeTenHTed  Heoldh
semeowtsald (Cephalisation) penL QUBBIeTeTS.

o | (W (Coelom):

alevmiGseiley, SimWbHIHIeTeN 2 L BGHWWTEIEH  alevmiGHHemeT  aUenSLILITH
CFulugdled (PSHHWHSHIQID  OCUBBIETENH.  OLIHDUTEOTET  aI6VHIGH61T60
o | BT ® | B&HAUHBGLD LI (D) GLDVIGLD ®enL_uieL
SDIMLOHFHI6TENHI.  EH6HT &6UT UGS 1{C) SI(b&SeTTe0
HFHIULLGHTGD. o Ledast o L Bheoow  Quppgnes  aleomi@wen
® | B&OWBBem6 (Acoelomates)  er@ILIBLD. BFev o I Ba
BeVITHHTEL 2 L 6O FBMISH HLH HOTMUL T 2 6TEHBILIL] GHDGLWOWBB
(Perivisceral cavity), armemiliLBeausTed 2 6iEpUILILS6TET  SHHHBTLoTen
BUWSHHMSH SBEHHBHI. 61.BT SLOLLL(DSESH6T Fov  allevmiGaHenev,
2 L B (LP(LPENLOU LD 1C) GYOFIE) el gledlul giouilemewrL
CQuBMHBHaleLen60.  LOMTWTH, BB  DBEHITOIH  UBLUdLSSGHWD  BOH
SIBSHHTHIH  LUBLUDLSSGD DSLLDLSGD BhHalsd 2 6fen LGS uled
omEeEThGH Fm  emusel Cumeim  STeILBSGBEL.  E6I6IDSHUITET
o L BeW Gumed o L@ (Pseudocoel) sienaybd, oifed BlybLiueemen
groub  Gured o L BeW Hgeub  Pseudocoelmic fluid) erereybd
SIMPSEELILGIBSH. BDHHMBW 2 L BGWsmer  CQuBmieTen  eleumidHaei
Cumed o L@e elevngser (Pseudocoelomates) ereriip. (1.
® (HEWeMLl L|IpHH6T) HITDLF FLLSOTHD 2 6TEHBIILS6T SHHHAHTLOTHE
GFweouLeybd, oam L1 OuTHLSmeT 6lallgdTesd &SLEHSHUSBGW Gumed
® L BeY Hyaubd UweTLBHSBSI.

Bh SDGSFI6T o (HeuTedl 2 LBGW  (pUpeu b  SHyeud  HIFbLNS
STe LB BFHer FeauT QURCLTeflwd eaeiu@Bld BE DBGDHS 6ILNHSHIW
QFevsenTed oLighl. BB o ewienwwimer o LB (Eucoelom) eusib.
Osmall  OuBDeTeT  @lVRIGHET 2 ewiend 2 L BGW 2 6L Uene
(Eucoelomates Coelomates) e  SIDWSSILGHFBI. 2 L BESL
9 (HEUT@LD SH&816mLOU T 60T SIQLILINHL_UT60 amFBamdFBeum@LoL

(Schizocoelomae), wmmid eengCyrdGeonGul.  (Enterocoelomate) eten
B QUM BHEMTHLI LMl asLul (Heiermeor. BOBLUILIEDL LNemeyLIBeuSHTeL
® (HAUTHSIMB o L BGHWenwl o Ll aleom@Gser mFEFTFGeuTGLoL (habei
o6 SIMPSBLILIGHSIBET.  (61.BT.  UMTHSHMFLILY(LDHHT SIS TE0 BN
BuId  Geveui_60&6iT).  HCHBUTEIWI,  cevdHGL 06T  (LTOSHETQT60T)
BOULUmL  uUSelellhhah 2 HaumtGd o LB elen CrmdGsumd eleayd
SIHmaill  GumBmieTen  afloomiG el 66y GyTFGeomGoL (hHeiT  eTedIaLD
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SIMWWHSLILIGH G, (61.8M, (WLBHTedH6i, SIMIHTIH6T OBMILD (LPHIS
[HIT6O0N B 61T)

SEWILOTHSID BEIDd (paiGbTent (Segmentation and notochord):

o Flov alevmiGsefler o 60, 2 6M@Epd LB, euflewgwns @@ omgfluwimen
L6V UG H BTSN SBLILL19(HBEGLD Hes1enoGu &HGUITL_LDTEhBLD
(Metamerism) eleIL@L. SEsUILmiEeis0 doo 2 miiser LB
eI B  STewilLBLD  eleflul  HewiL  SIewOLIL]  eUMETHBHMFL!  L|(LDSHBH6160
STILLUGIBEH. BHO  BHHBHH  SwiLmdber @6y  wrgflwimer
SIMWLILT60 STeIlILBD.  enTe0 SFULTe L&FF CUTaB HeamidbdHTevlHerisd
@6IO6UT(H S (WD SiwLILTeIDd CFwedsid CoumGSH B

AleUmIGHET  HRIB6T &(H UTFFBTLHHOT GHTaUDH @  Heneouled
(WPSHIGBTMT]  OUBBI(HHBHTEO  DIIOTLRIGHHET  (LPHIGHTERT 2 6HL UIH6
(e_mpserueuben) eeILGL. Feov  alevmigseiean smeusnitFduler GUTE
BB SIBSHNBHBH 2 Geutenr HewiB CUTEE  SIeMLOLL  (PHIGLILBES S0
STWILILGEBH. BFH WaIGbTew (notochord) eeip  oiwPSHSLILIBLD.
(WWSHIGHBTmenl  GuBmieTen  Hevtewouler  Diglienl UGB  alevrig el
(PHISHTAIHL WD  eTeimID  (1.BM.  HeDEVBTewNH6T,  GUTEVHT6w0NH6NT,
OeiT&H6IT  (IPH60  LITETLI9&H6IT  6UeD]) (SIS HTEnIBBenal  (SHIN6NUL 6VlH6I
(LPSH6VL SIMHT6wIH6IT 66MI ) 6160 ILD @remi(h UM SHONTHL
LML ILIL (BeiTerT60r.

&L L aDIoLIL|

Bl ATV )

F0aFyamioiiy 2_L il Cares

— Gra semdsragy - G L sl

. iy sdmen
(B )
|

L plar..Quir
Ba /o piy /

i DG 0 =—] — £ Lhmifugpsa s—————— gl yppdad
T SR

——Gumdl mifipif . » menemi Ljap &t
£_ame_ilisna
G Bans |10 bl
T BRI nE
| 8 @neniowin e b Guodogl simal
L i o b apt Epasisd
B i s b smppreded
L Was prabsd
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aflovriges euemalin®: (Classification of Kingdom Animalia)

e 2 |60 &LLWIIG SlgliedLuled alevmiGeosmld, UMITGFTeUT  LOBBID
WGl LT@FTeUT 6le0T E)(HFHIeNewT 2 _60FHMIG6MTHLII LNfldbHLILL (HeiTermen.

1. umn@gmeur (Parazoa)
sLBUechd Cureis  allevm@GeT L6  GF60H6NTEL  SLEITEmE.  6T601a0ID
CFe0®6T  FHNMTFFWTH  DewewibIHleToNGl. 2 ecwienowmer  &HaGeum
o miBum, 2 _(HeauTHale06me6V.

. o LmBsmeur (Eumetazoa):
Uew OFevsemend OCETmIL  SelalevhiGHHeNed Hel@ 6UeTTFFIULmLbHS
FHasbpel o pIiunsCeur, o miin] wesieowTsGauT o (HeuTdlull(hHbHT6e0
simer WOl LrGgreur (Eumetazoa) ereniLiib.

SRR o uiflsel ST FFIDFF(HEML ULINE LOBBILD B\BLISHD
gFFmemLweneu (Bilateria) et &b  euemaLLTLB  Blensvsemens
OB IT6mT(H6TT6IT6IT.

Beneo 1 SFFwosFsmenLwened (Radiata):

e L0 OFe0 alevhGHeMe0 oo allevmIGHeT LBLLIDL LOBBID DIHLILIEHL 61607
Brewih  DIbHGHBmen I (Ho  CumBmleTene.  @Jewih  DIBHSHBEHHGLD
BenL_ Gl (Glen6060 Guirests WGaFmaleflwum  sTewiliLGHBH.  Deneu
DTEFFIDFFHEOLWSTEAD FIBHE HTeDOUDL WLISTHED  STewrL LB a5 eT360T.
(e1.8m HIGLfluieitas et HL60FTOHI), (016060 L560T) LOBMILD
19@eurm.".BuImTHeT (FLI] 6012260601%H61T).

Beneo : 2 @mudss FwFFmenLweneu (Bilateria):

OTFFIOFSF (HEML_ U all6VMmIGH BN Sy oMM LI6V0O\F60
a160mIGH BT HHILD ORICEIGET I o Ml Slenailevment
® | BaLLemOLInUWD, @HUDSD FIOFFT SHTeDIOU|L ID ST ILIBLD.

Bmusbs  FOFFMHmLW  aleVmIGH6T  aumul 2 (HeUTGD  Heireniouest
SlgliuemLuied  LGrm CLmerd@LmOlwm  o@mid  uyl 19CrmerdGLmAlwim  eTeor
B® Ufleysemmalt (Division) LiféaliLL (Beltere.

Wfley 1 yGym  GLmerd@Lmidlwim:
(FCy. yGym GLm — 1p&Hev, erOGLMOWID - eumul)
o smHHBCaTen  FHwenuwiled(BheH UTUI 2 (HauTGWD  LVGFeD  aleVkIG &6

LGImLGLmerd@BLmflwndasel  eleiupl. &&H 2 LMY 2 (HauTHGL
setemoulet gl uled o L Belwbpemes  (Acoelomata) Gumel
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o | e wemen  (Pseudocoelomata) wmBpd  enaFGagrdGsomGoLm
(Schizocoelomata) eteur cipeiimr guemewitt Lfleysenmats LfdbsliuL Beiener.

Wfley : 2 wurCmedCmdiwr (&HGr. wuwlimer - SIRILmD Hleneo
eroGLmblwib- eumu)

e  OFed  elevmiGdaiesd  HHECHToNH  HmeMuIdBHHEST  HIeLG
sHBCHTeN  FHWSHG  DIHBNBHGHT  euSHHImETUD,  H(HBHECHT6NS
glevetedwl (g SHMTHHV[HHSH UTUD 2 (HEUTEITED 61T 60MIGH6NT
lou L 19BymerdBL mLb&s 61T 6Tl ILI(BLD. B &lev o1aongBymaGeom@GLoL_Lm
(enterocoelomata) eeid @Gy HIwewliifley WLGL  STERILILGLD.
Beaumnslev PV G L 6060(HHS) o (HeUTH6IIM eTeonigBymdFeL 6TEITEILD
® GUIeNLOWITET © L BGHW STewi LGS BS.

walgpranmbpamed (Non Chordates - Invertebrata):
Cs1GHFH : gemenuyedaxei (Porifera):

(Bov. BurBymerd: guewer: ..GQuTCT: GummieTengl) (L.poros - pore; ferre-to
bear)

© L0 (PIPSHH HIMETHMNT 2 6oL Ul SeuBenmll CUTHIITHS HL[BLIGHSSH6NT
61601 SIMIPLILIT. B UL THHILD HITEUTLD al6LmIG, B 6T SGLD.
Qu(plbLTeLTEIENe  &SL 6D  [Hifled  euTDeue.  elellenild  Flev  Hedteotflev
QUTIDSEnlguUleol. 6eTal 6uemd LevblFsd o uliflsentenr Semen @flLSHHled eLlg
ampuemel.  QF60  SjenalevTel  SIMWLILEDL UWemel  6ialand  Seummle0
OFevmeil  HonTouTsGou  E)en6uoIHSHI6NTET60T. BeualeomiGHHellest 2 L 60
FFFITBBIS  STewilUBD.  BEITLL 1DEWIL60LOTET  STeLAITUI  LDGKIL 60D
Beaieuifsefer Fpi uewiuT@w. oueroguwim  (Ostia)  eemILGL  Glener
afuns  Oeuelliys BT 2 LelaeT HIMWbHSH eoUTaiehBFTFe0  slanild
oWd GPow e Ldpa. e omdmhal orev@eo  (Osculum)
aufuns  OQeuelCuBBLILGSBE. 2 ewieyl L b, SFBEBTLLLD, Seurgd LoBH3ID
sfle BHEBD < YFW  YmAIHHF  CFWLBEHSGHWD  @HHGIT LD
LwesTU(H S B CaTWCamengl (HH6iT DIVVGHI SRS mL  ClFe0BH6IT
geILBD Fply Heitend OFTewi.  HeFulenp 6CFe0H6T  eroLITeNehGF TS 60
BEID  STevauTUl LGHHelled uFald ST ILGHBH. STeOF WD  LOBBI(LP
Fedameir  (pLdenm@eom  ©leLeLGHI  eOLITEhFlemTBeom  DleLeVEHI  BTewI(HLD
SVHGHT el FLLIHD 2 L kG o BIHMeILTES 2 6Tengl. OlFev2 e
wBpitb  CasrGun@smuils (Holozoic) o eweyl L (pens  smewi LGS BSI.
e  omaisHid  Bmuted o ulflsem  (Hermaphrodites) sy
DIHTUH, pewl, Ouewt GerF OFevmeT @By o ulfledmba CaHTaTBID.
QTG lBse0 oevevd Gmwidluyed (Gemmule) o (HouTd@w  eweold
uredeomn  @elIOLIHSBHUPLD, BF  CF0BMET 2 (HOUTHGHHED  CLPGVLD
urederl  OUHSHPD, HOLOUBIFBSEH. LTINS (LP6VT,  DDLILT6MTer0(He0T
GumeliB  LeVeUMS  GUMTEUTHHMENSH  OBHTEWIL  LOMB(PHS  H(HEUGTTFS
BOL GUBISBS.
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ABSHBIHHT.B: mFbBTE  (avems. LT — Scypha), eduTaTESls0e0T  (HettefT
&L BLEHT), weroumereoeor (Geflued &SLBUEha). wliendleveoT  (aiererd
L, BHeML)

SL6L  SIQLIGFH  UevaumSLILL L. HLeveUTD  alevmiGdeler  EmHULILLOTS
® GTeNHTeL  DIGHN(HHH &HL6L FMhHdH LHW  W(hHHSHIS6T  HewiBHLIgSHHe0
uenilulled QuEpd eueniT&FS  dewiBeiTengl. UBmICHTUI, WGefwT GuTaIBeIiBmB
SBHGD 2 Ul  (WedamBIBeT SHHHH LUMNH0HESHSIUH  CeuBpslaToTs
Bargdenen GFWILILILIL (H6ITET6I.

e1&d : HELMAwr (Cnidaria):

(HCy. CHTOL — (WL &6 Slevevg Oam B OFevser) (G.Knode - needle or
sting cells)

o Fova Gyl (pdeir  (GUWULeI®6T) el  SlewpdSULL L  BELMwTshHel
SmAGHHID BT  eumh o ulflsenm@. @fiLddhled e liluim, el L mosd
HeiTed FengwmasGeur, Sl HBHIT, &L UWINwreGar  saumpd  Seme
OTFFIDF MW  aIVRIGHET UG, DLEITe0  HLBEFTOHSHUND oL (BLD
Bmusbs  FFFTOONY  STEOILILGHBH. EOFH o 60 HOLTmF
(Cnidocytes) sevevg  BIGLmIenmedl (Cnidoblasts) eigib  Qam (b

QFsvaemenuld 2 _enipLdaefled  GBLGLTHer0l. (nematocyst) ereriLBLD
AL NG OlF60&6m61TU LD OIT6T (HEITETHTED HIGLMwim 6T6oTL
QuwfiL L BelTengl. @l 19&50ETeTEHHe0, UTHISTIL, DenJLgsHHe0 Si&Hlul
ueniseEnd@ HOLTIeTer0(BHeT LWTUGDmer. FIHHEGHMmeNs  O\HTeunrL
Bemey  FHa  Slenalevner 2 L BHLLenlmUL  GUBB  (WHeL OFHTEGS
a6V BTG LD.

Csfigmped BmId  SFBEWT LD SFw S uemisemenujld  GFUIu,
AUIBBENBSHESLO (&) F606WTIQIT6HT (Coelenteron), ® 1 6ledr
LWL ILIEG & UT60 SDIMLOHFHI6TENSH). &3\, e IGUTerdGL D
(Hypostome) (ojsbs0g1) eumul  eianild  GupbgHiens  cpeold  GleuefiGuu
HBEIBSH. 2 _ewimall CUBIHD, Hhey BHHHD &Sl @Jen (B L6 HEHLD
ol auflGw B OupEeper. Gged  OGeuell GafidmHe0. CF6d o e
CaMdhmHe0d Fluienel STEOIILGHMBSH.  UeDeLL  L16T6060  DIGDLOLILITSL
ugelujeen, Wa eleflul  [BIDL  LDEWIL6VID o 6iengl. Leuemd  Gumeds
pOLflwrdsefled  sme0flud  &TTUGEI LTe0 et FLLSD 2 66N
B50s81&d alevmigast utedll (Polyp) wmmpw Gwesr (Medusa),
elelIL(BL B(HeUensd © L 6VeLOLILHEMETL  CLUMBMIGTENS. 2 L 6V6MLOLIL|S566NL
CuBmIeTeNgl. @FH60 LTEIL GLD60 algal DIGNLOLILL 6T HleneoWTd Il gg60
QLlp GUTIPLD SHETMWMLWIGI. (61.85T: MABLIT, il bFWT). G6L 6UIQeaID
CamewiL  GhaT, GLeaugaud GaTewi  GwhaT, pHHSH Hilud
HETENLOU[GDL_ LIS B\ FHe0 QUTLDEHM B LB & ulled QoL L meieeTl &lerd
(Metagenesis) ojsveug1 LTeO - LTeled SHemev(pens rmpld (Alternations
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fogenerations) STl LGS BSI. SIBTUG 1, umedleom
&H6N6V(LPENMENULIULLD, QGaT, uTedeTIOL(HEH S HEN6V(LPEDMBENUIULD
CeueliuBsHaIseamer. HGeu uTelll uTedeom  BIIOLHEBSHHT  LpeLD
Qudsremauu]ld, OWGFT UTed @eICUHBEHHHT  elpeold LTI IEDLIUD
® (HAUTHGSHEIMN. LODB(PHDH H(HeUGTTFS HL OUBIFBSH. GBNlenLDHm6N
® enL Wl LTNGTTEDI6VT 6IaIeILD 6UMTEUT LI(HeUD STenilL(BSBSI.

siBSHBIbET._BHem:  emugtedwn (Physalia) (Gursgisdwis  Gunialyeir),
oL wdwn (Adamsia) (sLed amopd)), Ouenerl(heor (Pennatula) (sLev
Guenm) Wwresr Mwr (Meandrina) (cpemerm LisuenLd)

Ez1ed : 198em. .Gumgr (Phylum: Ctenophora):

(FBy.198evrm:  Fliy; Gumymerd; GLIBMIETETENLD)

(G.Ktenos - comb; phoros - bearing)

e 950aTGHHMWF CaMbHe alevmGHMMHIHID ST 2 uliflsenT@Lb.
Har S|6TAT6VT6T ® 6D &L L_emLoLIenLL] QuBEI6TeN Bemal
OTFFIFFHMLW FIHDHEG ale0BIGHHB6T DLGLD.

gl @ger WGFTdSleflwr BHOLMwmaledlpba wImILIL (heTengl. ebleTelsd
Bsmaleflwmaled  IOBUTenF_ (HHEHD OOGTIHMF OFLHEHD 2 6lT6rT60I.
B NOuWTFAS@I uwetU®BD oG euflenguilsomer @GBIUTeNIPHEHL T Snlgul
Ceuefliyms FLYSHHSL ML QUBBIeTeNHTL, FUi eugeud Gsmbll Gegsved
Slevevgl  HLed eutgHiemd  (sea walnuts) eeim  SIMWPEBLILGHBSI.
o ulflsefledmbal ol o meut@d o ultyrefitged uewiy, e, .Curyaiest
iyt uemium@. Bl CLTHledl (BaeT  BebevTsH  [Hlemevuled,  Eemer
fAplys setemo  eumiibs eomerv@erom  (Lasso cells) Qsevser ois0e0s
QamGsumiienmerdt.  (Colloblasts) Ggevsemenit  QUBDieTeNer. — Seneu
Aengenwil  gssll LSS aipear. g o 61 OFfldhmHed sluime
HemL_ OILINIE T3 60T. B\(HLIT6D o ulflaenmet BeIaillevnigderilen LIT6V

e IOumEsD 1L GO  HOLOUBIFBSEH.  UBSSHABIHMVS  CHTLTHSI
LOMM(LPSH D &H(HOUGTITF HEOL OLIBIS MBS L Grmiigmésluimaled

o sfenensll Gumend il eomeur (cydippid) Lmeud smewIILGEBSI.
(er.m) LerpGrmilymebaslum

ABSHHIBHTL[BH6iT: LienCrmigraaslwm wBmid eGermLilenmentt

Ozted — ey OCapsiflaibed (rewr Lwdser) (Phylum:
Platyhelminthes - Flatworms):

(BCy. Wenmily: sl ewLwimer, OQamevllest: Lwpdaer) (G. Platy - broad or
flat; mpL 216 - worm)

(PSHIGSULB - auUWIBBILILBeUTE&5)60 SHL_6DL_LITEOT 2 | 6UemLDLIGHLIL
QUBBIETNHTED Bened FHL DL L|(LDSHSH6IT 6l ILBEHIOIBeT.  EeneuUULINTSHHID
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o mii Senaleome © | BHLMWLILL 6T Fnlgul gl_g';@gﬁu_lg;m, OIINET: ¥:3
&Loéf§@6m|_u_| wWal(hdH@ alemIGHeT GW. BULWDSH6T BMd HamaFuiled
BS(HD HETENLOUIEDL WIen6. GLIHLOLITEID, LG 2 6iTafll L al6umiG&6r60
oL (H6usT6001 BT QUTLDES| BT 3 60T. b oL (HeusTenotl 61160 ® giter
OBITEH S B @EThLD, o nflehFBEMHLD QU BmILIS6TTHE Q& WIeLLI(H & 65T 60T.
Belaumad o ulfldefled HEWILMIGHET  E60em6e0. SLeme0  Flev L (BID
Gumellwimenr 2 L B&60ILmiGeneTll GLBMI6TeTeT.

Fov L Bewtenil LwpdbseT alpbCsmbLlulear o L eled(mbah 2 emwieyl L LI
QummLsemenr ChIQwITe:d BGameougliier aupuns o Nlehdlds Comeislenme.
aeflenild &6060Te0 L Cumelip S ML LILIDSH6T  (pUpemWBB  GFmiomet
LOEWIL 0HMSHSH  OBTewI(BeiTenel. SHebHHHIPD, 2aBHEVLIL]  (HIGUTHLD
FBlysseiieno  auTuihdH, Hlhey HHBF OCFe0denmen &LT  OFeLSH6MT6EV
(Flame cells) mpoLOupdeamper. Swmured o ulflsemmer  Seoumised
o L&mHaYMmHeL  boLOupi@mg.  Wyfguib,  edGurn@rmdlerdl,  figu,
QaTsCaflwmr  Gumeis L6  eUTTOUTSHMeNS  OBTEWIL.  DMB(LPSH  GUETTFS]
STl ILGIBSH. SouBplell  MDSMSBF  SIPBFUID  LIVSTH  [HleMELULD,
(Polyembryony) wWenGerfwr  Gumenp  eflevkigseiieo @il L L6d
LIGRTLLD  &ITeuotLILI(H a5 631360l

aBSHHHT _(B&6T:  leelwm  (BrLmyL), . .CudflGumeor (56065760  L|LD),
FervBCLrGamom (BIHSLI L|(1D)

CFTHH eVeBeeHaD (2_(Hmenlipdss) (Phylum : Aschelminthes
- Round worms):

(BCy. oervderd G OCapsofesed - Lwdser) (G.Askes - Cavity;
helminths - worms)

OBWLGLTLT &} (P& SIMWHSIULL @HOHTGHSH  Ypddei
SBOUTEHI  LENOHEOIGTIHD 6160  DIMPSSLILIBGHGIBeT. SIS H61T 631
® L6v G (hd CxmBm&HFl6v, QUL L DIIIA)) SITEOILILILL SHIT6L
® (HEWeMLIL|(DSHHET 610l  DIWPSBLILGSH@Ber.  @elaend  L|(LDESH6T
HONHCHT  SleLevd I BT, [Hlevd  FHTaUTEIS6T  BMID  ellevmiGHerie0
oLl (hewreriwTsCoum  aUTDSnlgUlenel.  @(HUSS  FIFFHLW  palBHdHEG
o ulfleenmenr Gemel 2 M| WOEWIL6D SieMaleVTl 2 L ML L DL IeHLILD
Gumeld o Lp@Wewub OaTewiLemel.  Swllgdlel  aeuBl e
oM(B(HAD HETMIOUDL U HIQEITLOTET, LTHISTUILTET OBTe0mee  F6ilaTerTe0
@emeu epL UL (helTerierr. euBmlelt © L 6060 SH6miL mIB6ITIe06M6V.  (LP(LDENLOUITEOT
auenTFFwenL b OFfliomen WL 60GHH6, BTG UeMTFFWNLHSH eumul,
soFuleimeorer  OFHTewienl.  OBMID  eVAITUT  SHFHUImE 2 6IT6IT6T.
sfaBasd Oeen. ayliisenmed (Rennet glands) ment GLBISBSI.

Bemeu UTe0 o ulflser. eaiGau Suewr GUewT L(p&HHEHHSHmLCul  LImed
CoupimL B Hettemo 2 _ewi(h. CuUTHTHEF  Fev  Guewt L  SLewr
Lpemeual & D@l HewlLHTHdH STuLILBD. DISSHBHABIHD BHevL LD
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BULpsHerled QLI(HLDLIT6VT60TEm 6L (LUl FnlgULIGN6. (61.55T.
Slevamfled).  dev  Yupdselled HTulel (wwlewl  eueniT&ddl  pHevL GUDID
(Ovoviviparous) (er.am. o Faffwm). GCBIQUITET  SI6060FH  LOMBLPS
UeTFS  STenilILBHSBSI.

dBSBHIBTL(HSH6IT:

Slervamiled bl flaruited (Ascaris lumbricoides) o pements Ljwpdse),
ot Gymiwerd  Geumfigeorfled  (Enterobius vermicularis) (esrdlLyup)
o Fafflwr umerdlymig (Wuchereria bancrofti) (wrenendsmsd — Ly1p)

LT &HBe0Terd@LTLOT 19 BuimgBedreD (Ancylostoma  deuodenale)
(QaBTHSIILYLD)

Q3TeeH : S@@edLT (ueel HMF ... SRILBISMENLMDLL LS H6IT
(Phylum : Annelida - Segmented worm):

(B6ev. SIFTE@TEVEND -  auemeTWId B &Gy,  egBuimerd - aUg6aILD)
(Lannulus - a #mGL, and G.edios-form)

LUMeITDSSH60  HEWILBIBEHEDL U  (IpHED  leVRIGH6T  aUeel  HMFLI
LpsseT G Bemen  BiflGor,  PHleus G,  H@ldbEHI  eumpd
&HEBTEMLOU |GML_ULIGIT. 6T6uT GmILD &l60 L (HeusTenilUITSHa|LD QUMLDES|GOT360T.
SIMIHBHID  QHUSS  FFFHOLUW  (palbHG — alevmGHHeT  LGLD.
mFBarFGeomiile uME 2 L BGWUILET 2 MmN  LEWIL6D  SIENEIEVT6T
® | BHLLMIDLIMLIS OBHT6HIL N6

2 LB QU BT  FlLLaoMEEF  GFweoul (h AL LUCUWTFFSEL
LIS (B SIBEI. BeIaImD o _uiflserier (e ® 60Ul L6V
SewILmibenTall UMbaliul (helangl. DisBEasHBU 2 L edle 2 L LBIPD SHewiL
AL FHougTeo U  sewiLmisentasll  Lfldasiul (hetener.  @bblabCeu
SEWILBIBENMTHHBID Slevevgl ol LrGwfad (Metamerism) slenliLB. &g et
o | BHeufled o 6iTem Q'L LOBBID HeTeuFHHmFseT @L LU CUUTFFHGL
vweuBSeper.  Biled  Gumeii  Bireumy  elevmiGadeaieco  umyCGumQuIT
IILIBLD LSS DenewBILILSH6T BhHIUSBGLU LWGTLIHSH 66T, LOGWILI(LD,
SiLemL BuTaIB U HMFLIL|(LPSHH6MED emBL 96T  6TaIeMID  GLIT(HETTeVT60T
WL 6T oBppd o mehdlder  @Ll  QuwiTFASGU  uwesLBHS a6
andlGor@Benmlielr, @BmID GGGy enflesr Gumelis  Fours  HiBLOBMeNS
CamemiL cppul aumd BIHHF SBEBTLL oI 6VD STewlILGHBEHI. HILDL
LOEWIL 0SHFH60  iflemert  BIIDL OFed  SHlFeiideT STewIlILbGH SIBer.  Eeno
auuIBBILIL® @ emL BLDL| QUL SHSBIL 60T WY [BJLDL|E56TTT6V
B emenidBLILL (HeiTermer.  ewil|lp Gumeimensy  @@mumed o ufiflsenTseyb
pied BmID Sewr  CuraiBemer SHelliumed o ulfleenTdad o siTerer.
LITEO(LpedB B eTIGILIhESLD STeT ILBHBSI.
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HENNA

smouenTFs  ChruTarsTaBaur 606G L Gym@am..Gunit  Gumeiis
GUMTEUTSHH@OHL G FnlgUl LDEMB(LPSLOTRIHTHEUT STl ILIBH MBS,

dBSHBIHSTL_([BHSB6IT:

eomblICGLm it genwr (Lampito mauritii) (wewryep) mwiferd (Neries)
andpGarfiwr (Hirudinaria) (o1 emL).

CFTed : samsstedser (Phylum : Arthropoda):

(BCy. ST1HCrmed : semi GumLed - &mevmen) (G.arthros - jointed;
podes - feet):

alevmIGHeuBHFHer Ui CHTGHH SanISSTEIHT HYGW. BHed 2 — 10
OleLEJWIGT eTemTemNbemd OdBmewiL LFFH6T elepild OQuilul lene] 2 _eTengl.
Bemel  HEWILMISEHL T  dnlgll  BHUSBF  FIDFFMHOLW,  paUBHHG
allevmigdei  ouGD. Gueid GeieuiflaeT o mif] eI 60  SleMalevTe
® | Bl LenIoLIenLiuLD, g BamFBeormid QUMD ® | B@GLlemuiub
O BT6EmIL_6M6l. Benel & 6|5 3 (GTHL_ 601 nlQUl ©)606001U|BILIL|&H6N6ITLI
CuBBlhéDeper. Seoumpler SeuBmler cweold G LCUWITES, o ewieyl L LD
LBBID 2 euTaupigHed Sdluleneal HenL CLBISEmer. 2 |60 UTHSTUIBELWD
piplousd HBEHSBWD, LUBFFLLESHHOMD © L 60 Ll (Beteng. G&
SluauiBurgl BL LD B& SeueuiGurgdl  BLOumID  CHTevrflsaHe0
Bapalar  dpeold USIEsl  uBGdmbgs.  @bPabe  Csmeufssen
(Moulting) sevevg eidemLdled (Ecdysis) etemiu@. o Led SHemev, LOTL
BmID auuilml 66 cpeiiyl UGHHenTsll LMdbslul Betengl. 2 L B&LHuled
anfGorfed  el@IEMID  FHyeud  STWILLUGHMH.  GUTF 2 WINILEHNTHE
CF6yeli®ell, LHHBEF Fa6THer, LHHD HIHTUITEOHET DIL6VH CLPFSGHLP6V
(Trachea) o dlwemen Beloums alevmiGaeisy sTaniliLBaamern GLogib
Bmed  FHBHH amd BIHSH @LLIGHILVHMSH OBTewI[BH6ITene. o 6l
® mpIISHNTS o ewIThL FlH6ll, Hewidel, GCUTSIBeNe  SHTemTILIH S eTN360T.
BFe0 HewiseT elelul  HewIHNMTECUT  SlVEVFHI Gnl (hdb  BHewiHenTHCeuT
STEOTLILI(H ) G5TN360T.

® Le0 gwpmev 2o miumer Bl CLTFledl hdEpd © ewi(B. Lo6OLTRIUIeH
GLO6VB6T, LIFDF SIUILINS6T LOBBID STHFe0 SFTLLISH6T cpeOld SN HSHSLID
BOLOUBISBH. CUTHTS Bevar Helliumed o ulfleeam@ld. GLIHHLUTEID
DIBEB(HEYBIFHEL WL OLIBISIBGI. (WL emL_ul(BLd &HEHTENLOU [6ML_ULI
®eiauiflseaied CHIQUWITET LOBBID LMB(PHS HHeUTFS ST ILIBGIMBS.
BFH6 aUTDHMB FLOMBFUled LeLeUTTEUTHSE6T Hlenevenuld OIGHTLTHSHI 66T
o omBmpd (Metamorphosis) penL GUBIEBSI.
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HENNA

dBSHBHIHSTL_([BHSBH6IT:

e dweved (Limulus) ops mewiG — eurpd YengLigeud) LmevlbEeorierd
(Palamnaeus) (Bzein) wGu@yed (Eupagurus) (simel mewi(G) GeoLlerdwom
(BBewenow) (Qeusitad  15a1), gied  (Apis) Bzl  SeTLIederd
(Anopheles) (Q=rg), wervast (Musca) (el (b )

CrmuisaL SFHsen (Vectors) oemmiiederd, Slupeodbed, gigerd (QEmgidase)

o QUImHEMTHTY (WPHBWSHSHID auTuihdh UFFHHeT ¢Lled (Bzert), umbLligben
LLGUYEFS) eumupd LewdLigaud -  eVl(peverd, eomsFUT (DIFdE& LFS),
BoommeroLm (Gleul_Hale)

FoobHIULB  Brevteigdl. O6H GHBISHNe] OFTewIL o6.'.end il b3l
LHEG o miHuneaig. OueidFled Siene] Osmewi  Sewpwimengd Gumuim 747
allTahmd BDWHSH BHBISSHHImeug 66l  GBIULILLIUL (HelTengl.  LDellgHennTe0
o meaumdall UL e o piHurer Gaseiteor (Kevlar) eeianitd umediomss
FLT0T aUeVenD OBTeRIL &l SFlevubaHIl LILLTGLD.

OFT&HSH : Gwedgi edxeit (Mollusca):

(Bv. Gomeverdaded - Gleveui edHeiT) (Lmolluscs - soft bodied)

e Bz aloumGuSSHGT  @rewiLmeugk  Guilw  uGHwnG. BGHlev
o eitenLmidlujeiten o ulfidelled oo BRI (BTN SILVFH HL 6D [BiT)
BB 60 HeuSHHeIDd uTIPD  HeSTewIoUenLUleT. 2 Ml LDGWIL 6V
Slenalevner o L BHLLenlemLs OCaTeniLamel. QBB gl (BLelsHemensd
ol I3 oimedhdl OLoedeull 60&HEHD E(HUSS FIOFS(HenL W6l Een6l
® | BGUYWLT dnlgwl cpalbdhG o ulfleeT L@, HEWILMISEMBB 2 L 60
HN6L,  HEMFWTeLTI  UTHWD, 2 6lepmIilsh OCOHTGLLY 6l  cpeIm
UGFHSemTall  LIMNSSIUL BTG 2 160 (PIQAUSBHID  STe0FUIGHH 6TELT6
&1 60T 6L 1960160 eLpLLILIL (h6iTer . 9 GiITEHMILILS TGS WwTeg)
Gwetenowimenr  Gzmed  CuTeIB  OEWOLILTEL  cpL UL (BelTengl.  DHBS
Gueinged  et@Im  GQUWIT. 2 eMepmiy  OHTGUUIBGD GG
(Pallium) @enL L. BevLQeuefl Gueingsd BewLQeuef (Mantle cavity)
aelLBL. BFe0  eewiewIBB @B algel, SFUTFSHMBGSL UWSTLGH DB
gefigwr (Ctenidia) eremiuBl GFeaysaeT STERILILIBGSGTBEN.  (LOWLEMLOWIT6T
Oafiomenr 106WIL 60D STEWILILIGSBSE. euTuilled SIFb CUTIB  MBL 19 EUTTEOT 6N
GB5EG aflmsuisd Semwbs UBsmens Ostewi grieor (Radula) etemid
Sl  STlILGHBH. I L ghmLw  Gosded elseied  FTHevm
SHTEILILI[H6 S 606M60.
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o FHmoeoulledl (PSTLSHHHL 2 ewlThl FHeil, Hewidhell BBID SLer. LNETIQuILD
(Osphradium) sdw o et o miiyser STewILGSSTBaT. Sl
@bGmLW  Oedeul_eddeflevid  auuiBmIs sTeddelled BT  HTHMBHDH

SHWILNleUHMBG SLer.".L1G IguILD LWL (BSIBEI. &0 6] b&HHLD,
Op. .LfguisFler  cpeold  BLOUBISBH.  HCLTUED,  OQFTwm  wBp3ID

sewteutl et (squids) Gumeiy  FHemevdsTelHeT BT DTS
GevaIslseMalld HpHHeums DJHH L L LWL 60D STeorlILBHBSI.

e Qamplel AIHHHH0 HTOTHMSHH OBTeiL  affiGomengweler eTarlILpLD
gours BB STeuILGSBE. (WLewLwlBL eaumasmwsF Caibs Seme
geafliumed o ulflsemm@. Geuedeg™ eumreur  (Veliger) mlensowjeir  gnlgul
B(PSHS — HHUMTEFS  STewILGHBH.  OeuedT  eUITEUT  6TGITLIG)
L Gym@asr@un (Trochophore) somireumeder TEILLL  BleneOWTGLD.

aBSHEET_Bser: ewueomr  (Pila) (sl  pHewsd),  eUTOLD6LEIL 63Terd
(Lamellidens) (o gasern), mslLir (Pinctada) (uwpssidiing), Garnluwir
(Sepia) (sewreumul ar), eomed@am  ((Loligo) (ed@uil), ei&GLmTLerD
(Octopus) (Guul 15eir)

LIOGUEmTENT  GwlDl] 6ugel BHwsd — Gasmererd mT@omfwerd (Conus mar-

moreus) (marbled cone snail) B&amib| eugey BSHmBWTaISH GoueGUIBMILD
SIUTWSTIOTRT  BF&H,  UMTeweu  Camenmmenpuyld  HewF  OBHID  6uedliLy
FAUTFHSHOL  PFHUAMBDB © _WILTHS  LJeuiHmsd gBUBSHID. BFHene
GTLIL(BSHHHIIgUl GIHTUOLITHET SHlenL_ UITSI.

P : asICIMOLTGWLLT (W Czxmelser) (Phylum Echinodermata):
(BCy. e1bHCemed : (LseT  GLAGWTed Bxmed) (G. Echinos - spiny;
dermos - skin)

o AmauaSHHID FLevaumd o ulflasenm@d. (WHT alevniGHHeT DTFFIOFFT
&HEOTENLOENUILL|LD 6LITITEUTE 6T ®pLUSD FIOFST SHEOTEMLOENUIULILD
O@mewi(hoeienet. © M| LDGWIL 6V DIGTAeVTET © | Bl L eMIOLILT6n6T 2 6Dl Ul
BeialeonGseT, bhH DAGSFHHHH CHTAMSIL  HTELFUISHHITD 6ot
(WL BEHLET  Snlgul DBFFLLBID  OBTemiBeiendmed (P CHmellsmel  eT6ur
SIMLDSHBLILIHS ST

GIDD FHTELH6IT DIeLELGHI GUTIQUIT eTEILILIBLD HTEVOBHEHL 6T FnlQUl  [BHTEHLD60
LDGWTL6VLD  DI6L6VGEHI LIDLBeuHT6L eIl 60D BFHeFHTGHH Ul 106 (PSS
UeRIUTGWD. @& L UCuwirsd, o ewiemalll UindHdHd SLGHHEO LOBBID
FOUTFLD S FHWBBIBEGL LWL (B S B auUIBmIL LmB&HFH 6L
AUTUINUG WD  (PHIGLIUBSHHD  DevSHHleenenwiujld  Glememieiren
(WpemwwiTer OFfoTer L6 60&HMSHSH CldTemi(Beiener. [BILDL| LOGTIL 6U(LPLD
® GuITeY  LOGWIL6V(LD,  (LPIDeWDWITS  eueNTFFWwenL walleDenev.  Heoldh
&PHHD LEWILVD SHeOLWITSH. SHWID LBBID BDISHHS  (GLO0H6THB
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HBhHauend @SS  @LL  ewiLevld  STuILILGHMBH.  SHEONLILITED
o ulfleenmer  Reumpsled  uTederl  QUEIHSBUPD  UBS  BH(HOYBISHEVID
BoLOUBISHEmer. Semey  B(HUSD  FWFFHOLW  HAHH  HHSHID
GUTTEUTSHH@HL G FnlgUl LDEMMB(LPSHDH H(HEUTEFFenUId CHTERIL 6mal.

oo WL Cxpmellmailed @] O 60 LWL 6T Fnlgul SHEITIMILIL]  SHIGIQUIL]
seatem (Autotomy) sreniiLGSBE. (2.0 BLFSHT L6

dIBSHIHBTL(HE6IT:

ool fluwierd  (Asterias) (BLgSHHy Weim (&) &L6O [BLFHHIWD) eldblenmerd
(Echinus) (sLed @) syengBLmesr (Antedon) (sL6d oi6060) &EHG&GWMWIT
(Cucumaria) (sLe6d Geuentenfl), @. .1 Tuygr (Ophiura) (2_ewLujb BL FSHHTID)
(Brittle star)

CFTed : Capllam@LLLT (Sengpranissr) (Phylum: Hemichordata):

(#Cy.0amLl: oemy &1T6L: Brew) (G.hemi-half; Chorde - string)

® SIM] [HTENNH6T (TN HIeNewIdH OCHTGHSHUITET (LSHIGBTIHET (HIVVH
(PFHEV  (PSHIGHTenlH6T) eiaieid Liflalel S meusBUILILIQIHHIHET. DLETT6D
BUBurgl 1l CHTeVBEHHE OHHGHBOTOT @H HENHOBHTGHWTH, CHTGHS
(PSS OBIDLBBEnIUTED  MeUSBLILIL L 6iTeniedl. @IS  @6VHIGH6N
(PSHISHTaI6TENemal  BMBILD  (PHIGHTewBBened Bl SmLilfleyserled
LI6OTL|S6m6NUD  GLImmIeiT6T6T.

®5H0FHTGHH UL Oeitemiowimesr Ly Gureais 2 L eoenolienlid  ©aTeuT
AN6URIFIDEIHET  (FHENBEUTET  6TewTenlHensuUlled 2 6TeNer. &L60 [Hifled eUT(IHLD
alemeraump o ulfldenmen &ewed GUTHITS BHTHGL LD DIGOVH  DISHTT6H
LD 61}l SIMWPSSLILGHSIBeT. 2 enwienouimel © L B&HWenuwd Olemer
cpalBdh@G 2 ulflsenTear @elalel 6leVmIEGHH6T 2 MBI LD6WIL 6D  I6Tee0Ten
® | BaLLMWILD @(HUSS FIOFFTOWLLYD 2 DL WTaITGD. 2 (hHener
agaITal @AH6T o L6 apaim  GuUmbLIfasemen 2 L wemel. Sienel:
weipeveruienieien LGrmGumenierd, @GLenLwimer ULl (8) HSHH UGHS
(Collar) wBpid pewi o 60 UG (Trunk) syfuiemeursid.

QU(BLDLITELTET  DIEMIBTRNH6T GBIUlm oal' L (pemenw! GombsTeTeer.
aeflw 1oBBID FHWhHH eumsd SHBEBTIL WLV (8) (PHGSLILD
BHUISHHIL_ 60T FnlgULl 60ITeh(G) 60T 6TETENILD FBplenLsH@& L0 QUMD
STILLGSBSEH. OpTewienLulled FHWH@GHD 6 enewt GFe e Llereydei
epeuld  GeumgFld  peoLumEma. yGrmGumeniled  LGHuled  SmeTLILIBLD
omedmpll  LGrmGundlerd &Il (&) Senmoheverd  clpevld  BHLPeBHBHBHID
BOL OLBISIBEI. o6l [BIDL LWL VHBHIL BT Fnlgll  Eenel  HETLILT6D
o uifleseT SuGWL. euBpsled LTeL BIOLIHSBHPLD  GleueldsHey(HHeID
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STl ILGHBEH. Doupplear  eumpdsmas appd  LriGerflwur  (Tornaria)
GUMTEUTAL 6T FwnlgUl LDMB(PHS SH(HeUETTFF WS OHTEIL HTGLD.

aBSHBIBHT._BHe:  LeGBamalenaed  (Balanoglossus), sréGasrdlentaerd

(Sachoglossus), ewL_GBanGLygr 19Gsmeur  (Ptychodera flava) s iger
GHFML  HLILIGHH6ile0 STemiIBD bHHUI DIENTHT6RNH6T).

Pz1ad : WwaGbTamLwmea (Phylum: Chordata):

(BCy. &mBL: Gamer (o) &&Fd) (G.Chorde - string):

eiigell, GmHeuTpalsell, oaTeuet, LMBLLLT OB®ID LTEITL19&H6T  Gumeims
BTG SBWLIULL  @16VRIGSHM6NUD, 6VUTaTeV06VL  (SLDLNWITSF6r)  LOBMID
UGBl (hHelm (S1Fguwier) GuTeB @Temey SIBIWNILLL  @160MkIGEH6TU|LD
Oamewi.  Ouflw  C&HTGH  (WPHSHTEDIML WM G,  DDTHDI
(PSHISHTEIML U aleVmIGHHEHD HOIH UTDSHMS SHBAUND GHTUDH 6(H
Blemeouled cPSIBI SIQUILIHL L1 LIewTLSemeT GLmS(HEBELD.

. BIDY QILSHFHBGHS SOTEHAD 2 ewielLTensHsHE GCoeomTdalld Hewil  $Hewi(b

Guneis (WHIGBTevemT CUBBI(HSGLD B OHTETEDIOWITRT DISHFFL L SHLOTGLD.
eomblIBy  oBmIb  eumaiTerdOeVL.  GuUTEB  @llevmIGEeTled @&  UTLDBTEIT
(PUUGID  STewIILBLD.  WHIT  (WwHosIDIHelled g uGHwrsGeur
SI6L6VG) (p(pemLoWITEGeuT WPHI0BHIDLSH OHTLITSH orm®
CeuiiGEBaEI.

. (PSHISHTEmIBE Boeor e LD, (PSS ® | BEHUHDSE SIPTHA|LD

SIMLOHSBIGTET  [BILDL QUL DTS (GHLPevaIgaISHID © eiTeflBmIb, yeuld
Broiub, sreriuGaBas. & 2 LBOFWeOLITHHMNT  (HhIdenemnTsEL
LWSTUBRSBSI. @ Wi (PSHIGHTenlH6eMe0 BILDL UL SHEHD (L6T(LPene LHSH
cpeenUTEa D Uaiu@Gd Hemihaul oTsad  wrslueTendl.  (PpHIe&SeIDLS
OHTLITEL Hewi(HeUL D LTHISTHSLILL (H6IT6n.

. DIMAHSH UMS (LPHIGHTENIDL U 6VHIGHHMID, UTDHMBF  FHipBFullesr

gt @ Bmeouled OCFremenL Gaeyer Lleneyse (Phyaryngeal gill
slits ~ (or) cleft) smewn LGS @B  (PHIGHTENDL L al6VEIGHSH6I
SIMHHID SHeuenTFFullesr CuTgh OCHTemiLenL SGalTHelled euflengwiTss
LRI ST ILI(BLD. BITeUTLD allevmiGHerilen, B6l161NSH
CFayeieneyseT DJHSH HIHIBTHTHIGEDHL T Fnlgul EeWLPaIg6! OFa|6THNTS
Lomp3), GOUTFHHMBS ©_56)56B6. [6l6VGUTLD (PHISBIT6v0 61T 601
smeuenTFAullerr Gumg GgwedLLTEF GFeyeTileneyser Gxpmeil LgLILIQUITS
oemB&eimer.  GoBHEWIL.  LILBEDHL ST  Gnlgul  (PSHIGHTEDIML LI
SIMAHSHILD [QIINE: FLOFSTEMLOLIL, ® LB LOBMILD
eLPI(BHHGBMNUEML U alleVRIGHET UG, 2 ML  LD6WIL 6D  DI6TEINEOT6
® L BaHLLMWOIY 2 LUl  @6elevkiGHeled  euSHHlemend@Gll  Ller
SImWhIHeTen  euTeldewenll  GUBmleTenedl.  eUmeileGeL.  Haly BB
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(PHISGBTNH6MND BHUSHIL G Snlgll CLPQUI UNS BTHSH @L L LI'DGUO'TI_@LD
STILILBHS BS).

glmewis 0HTGFH: wCmemmGLLLr (aumed [mErewisen) (o) puenGsLLT
(e_empuyedzeir) (Subphylum: Urochordata or Tunicata)

(B8y. wGym-eured, Bev.&mT@LT — wmmewr) (G.Oura - A tail; L. Chold - cord)

Auiflaled o 6iten  aleVRIGHHET DMATHHID HL6J60 QUTDAIT.  E6en6ll
QuTgieuTss HL60 LiFasgped (Squirts) eer  SiemwpsslILIGSeTBe.
QumLUTID  @FLHHD @ligaumIpld  Hetenowjedl wet.  Feo o ulflsei
WL BL &L60 Bfled WSHHBH DIEL6VHI BHFH GUTIHLD HETENLOU DL LLIGIT.

@emen Sl uIflwrasBeur  oevevg S GWIflwmeBeur  aumpdhaniguiemel.
seULmseBB 2 Lemev lujels (Tunic) oeveus OLevl (Test) eraitanid
® B plguleengl.  (pSHIT  allevmGHHeT  ewu  GuUTEIB  DIEWLDLILL 63T
ST LB OIBar. 2 | BGYW SHeoLwngl. eimed OCFHTawienL muldF  smns
guflwb  STemiILBGH GBSl  LTTUTSHS6T6  6UTed LB  (LPSHIGHTENT
QUBBIETENSHT6V, wpCrmamiT@LLLm (6umeD [BIT6u0N & 61T) 6160 m
SIMPSELILGI BT HBhHSH umd DJHSH @LL LWL 60D, (LH(LPENLOUITET
Q&MY wewiLevld, Gpevalgeal uUIBBILILB HWD HSHUIAIBEOBULD Eeno
Osmemieiener. OFalelT L6 Hei cLPeOD SHeUTH HBHOTB6.  (LPEHISHHTEN6U0TL
GumeiiGm  (WPHIGLUB  GO6VaIged  BIDLGUL (P  eVTTeUTSS6ie0 1oL (HLD
o efengl. AT 2 uilfisefed @beds (WaIGLIUB BHIbY Gged Hyer (Single
dorsal ganglion) stewmiLGAB. OLBLLTEITEMmen  EHLTEL 2 ulfael
LS.  (WPBIGHBTNH6MT  LIGHILBEDL T  HeldHH BhHSHID  HeMeOLILNTL enL
GUTTAUTEYL 65T &migUl LOMB(PHDH HHeuenTFd sTewILGHBEH. LG
ouenft o _pomBpd  (Retrogressive metamorphosis) ersianitd  prit
LienienLIWLD @eneu GUBMmI6TeT6T.

IBSHBIbET._BHeT  oiFgur  (Ascidia), smeour  (Salpa) GLmedGuimevid
(Doliolum)

WPSISBTEIDL LInE (WPSIS BT BBENE
(PSIGBTeNT_2_6wi(h (PBISBTENT _H606M6V
WaIeUB o emefBB @Bemp BIDY | T Seewt eauiBDILB BIWY 6D
oL LD o ey o 6wi(h
OHTemTemL QFayel 166 H6iT | GFa 6T L16NMe HeiT E)606060
STeOTLILI[HE G3TNB36MT.
Sz, UWIBBINLBSSe0 | QHWID SO0,  BBHEHTL DB
STILIL(BHS BSI. WGBS HGsvm L& HaUTL 19GeuT
SDIMLOHSHIGT6NG.
LDEVSHFHIMNEGL!  LNT DIEDLDHSH  6UTEL | DISHHEMHUW AUT6D  EDLEN6V
srewiubhaBal. (Post anal tail)
2 W6y GO B UL SHBGHE | 2 wieybGPed  BIY UL SIS
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HENNA

| SC smewIILELD. | GevTdd  BrewIILIGLD

glemewt  OFTHH : OF. .uBorasTTCLLLT (Bmevprewissr) (Subbhylum:
Cephalochordata):

(Bev. QauBer : smev &Cy; &mi@Li Brewr) (L. Cephalo- “head’; G. chord
- cord)

SO GmBeUTel HL60 Hiled euTapd Semeu, euenem euTD o ullfleenm@Lb.
Wetsemerl Gumais Sl o L evenwlienull  GuBpieTen o L BE&LlujenL ul
AleUMIGHEMTGID.  (IPHIGHTW, (IPGUB  GLpevallgal  BILDLEIL D  oBmID
OpTewienL.  OgFeyelr  Leneyser  CuTeiBeuBenm  6UTDBHTET  (LP(LDEDLOULD
Osmemi(heitenenl. @eney, @HWIOBB, (PQU  BJHSH  @LL LD 6VLD
(Ol TEmTL 6m6L.

LGym GLrOm. .Lifipuim  cpevld  Hfe HHBID HOL OUBISBH.  LewT  GlLIewsT
o ulfleser HelldHalwmaienal LBHSHHABIHD BHOLOUBHMBH.  HaloHdl
BhHSID 6OTTEUTEL 65T Fnlol! LOMDB(PSHSH H(HEUGTTFF SHTewI ILIHSBSI.

dBSHHISHTL_([BHEH6IT: LNgmraissGuimerd@Lmiom (DL NWITSHF 61D SI606VF
oot Guimblsul’)

glewew QHTGHFH : (PHIesIbLemLWemeu (Vertebrata):
(Bev. GeumgLigerd: (pHICBeIDL)(L.Vertebrus - back bone)

(PSHICBIDLIHET 6IaTLSHI @ WIT (HIGHBHTEnNH6T 6TMID DIMPSBLILIGH MBS
Bemeu HHeUeTEFS Hlemevuled DU HOD (Lp&HIGHHTenewIll  OLIBBIGTET6T.  (LPSIT
alevm@defled @& GHHHODHID] DleV6VH  eTIDLTVTET  (LPHIOHEILDL
QFHTL_JT6D orBBG QFUILINILIBSBES. SIHET6V SIS
(WPHIOBIDLIBEHID  (IPHIGHTAVIDL UGN — YGID. UMD  DIEDGITHS]
(PSS BTENIDL UIMUBGDHD  (PHIOBIDLIH6T — Hevev.  (LPHIGBEILDLIB6T
SIbBLILSB6IT DI6LVLG BT6LSHEIT Gumenis ©)6m 60T MILIL| S 6M6TTL
CuBBI(HhEDepert. CFHe0FH6IT, BBGHH6N. o GITDD, FnThSMIG6N, HBMIBET
Gumeiis  UTgHISTIY  UBFFLLEGTeL  GHTed L LI (BeiTengl.  Seve
BIOTUITeLH6T, auTuldh OCFHTewienL s, GHTeL WBMID OCFaETHT  eLPELDL
gondsdlamer. Syeni(, cpeiBm  LOBBID BTG  DIDBSHEHLT  Fnlgul
SHmFwmeorel euWiBpIIyB SHWID STILGHBSH.  SHey BHHHUPLD o6
&6Vl QUEMIGUTHLD FBIHTHHIS6M6T cLP6VLD HemL GILINIE 6T360T.

1606001 & 0\HIT(G) & WIT60T (PSHICBEVIDL|EHL_ULIeHE, SHTEOL_ 6D I
(Gnathostomata) iB@Id  FHToOLWBBMe  LBBID  HTEOL WIBBED6
(Agnatha) eier @@ Lfleysemmall fssiul (Betengl. SrenLwibp  Lfealer
3 ® _6iTer all6LmIG BH6T, L5631 6m6ITL ] Gumeit bifl6D QUT(LDLD
SHEHIENLOU[6DL_ULIGHE. £ em6uTULBILIL|SB6NT SIBMEN6Y. WHT  Hlenevuled
(WPSHIGSHTeRT STl iLBEBH. STeoLwjenLwl  Lfleweus GCsibged o ulflser
SHTOLH6IT, SenewiiTel  eneulBILILSH6T  SsluiaBenBll  CumimieTene.
BF60 (PHIGHTENT (LPUPMLWITEET DleLeVH LIGSHWTHCT (PHIOHEVILDLIS
OaTLITs WwIBK6G OFWIWILILL BeTengl. SHTenL WMBBeneuule & Ul L euruiler
(wF5CenmerGLTG0LLT)  elamid @6 euGUUD — SHTEHL UL ULIM6aISH6NT60
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(Gnathostomata), iSeiser  (Pisces)  wBmib  ®ETeE  BTEIH6N
(Tetrapodes) eaten & Gwed UGLIUBEPD  SILFHISU|6ToTET. BTG
STeUH6IT  [HTHI60 6UTLDEUGT, 2aTTeueT, LIBLILGT LOBMILD LTE)NL I9H6T  61enID
BTG  aUGLUBmeTd  OsTewi(helTenel.  Snigul  DHhHUSBEG  Denesr
SIBLIYSemeNS OBMTewIL, BT 6UTD LGB CUMHBHET DINTHIHID LOGITH6NT
(Pisces) eaigmid  Gwed  u@LLIed  SOILEGL. S6wed  euGLiILev,
@mS0sIny  aisem  (Chondrichthyes) wmmib  eteubyy  esise
(Osteichthyes) sisiignitd B UGSLILEET 2 _6iT6ML B |66,

agly : e’ euruien (Class: Cyclostomata):
(@Cy. engdGenmerd: eulL b, ed@LMBwL LT — eumul) (G. Cyklos - circle,
stomata - mouth):

BelaGLIemLF gib& DM HS) all60MmIGH B ETHLD OSHTEITEMLOULITEDT,
ST HNBB  Oeulid THBID alevmIGHH6T LS. DeuBmled Fev o ulfser
Weniselal  GCeOLBHBHE0 L L awIenluITed  6UTDSHInIQUImE. 2 L6  Hewl(h
@6LeWIMEA D  allevhld GCUTSIBILD STIILGHBS. FOUTFHHMBOHT NHIA
WHev 15 Bemewt GFeyel Llenesel STewILILGHMBeT. ITUI 6L L LDTH6LD
STOLSNBBID 2 Blehdild  SHTMLWLID  STeILILBGHBSI. 600
BHUSBHIL T Fnlgul  cPQUl  BJHSH  @LL  LWILEOD ST ILIBHSBSI.
B BILILSH6T  SenLWTHl. @eleuend @levmiGHere0 & HEHOHILDLIGT 6o
wewiewL. @G, (WPHOBMIDLS OCHTL(HLL. 2 sTenerr. &LeVleL O HG(LP
AUMPHInQUISTS SHUIID ICLIHGSHHHBHTE HesieiT CHTHS ealevmTF
Gum@ b SHEOTEMLD (WOwenspSIpT6T migration) OB TETL 6Mal.
BeIumBEHHBG et Fevo BT H6MGBw  DmhaielBld.  Djeumnsles
WL seNelhbal  Geueleumd oIbGuwrdl.  eomeur, (Ammocoete) euenit
2 BIOTBBSHHBSL el 5w SLaIbGHSH H(HLOLLD.

dBSHHHHT_(HHeiT: QUL CGymeniogment (6ombliCy) wBmID WEFe (amTHLi6TH61)

el : &HeHesIbL Weasst (Class : Chondrichthyes):

(HCy.  ama Gyred  GHHOID : @sHevd: eiwer) (G. Chondros -

cartilage; chthys - fish)

® FL60 oaumd IeidenTenl ReuBpledl OIBF FLLBMIB6T (& (HHOGIDLN6T6D
SLGTENE. GUMLDBT6IT (LP(LREMLOU|LD (P SIS BITEnET OlebIT6u01(H6ITEN 60T
LUBLIUL 0SSN BHE o (hauterr  Llenmaemui®h  Gaglevse  GumiTdhaiii L
seiore CHmTed STewILGHMBH. SIS LBBID LB SDenoLIled FFSTHBMm
SHEBTEMLOU[GML_ULI Qa1 19TTOFTHSH60 (Heterocercal) UT6LBIBLIL
ST ILGSBS.  uUIBBINLBSHH L  STorl LB  eUTUIEDI6T, TBILITL DL [HSH
LNemomui(® O\F 60 6EMTELTET LB &6 LNerBeormas ) QUMGNTH G
STILLGS GBI, MBBe0 WSS HTOLImeNH  CFTewiL.  Dene,
Oamepienientl  alleVmIGHeT LGHID. Denalgel  CFa|ETH6NTEL  FHOITFLD
BOLOUBISBEH. Selalevm@GHsendd OCFael (g  HOLWTH.  FJeDD
BswsHHmerub, WCFTOR. .Lfld eaumas FB BHIedmsd o mLw HhebhdHd
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LOGWTL 0SHMSWLD OBTeiLemel. Wfwimeneld S| IGLThHenTe OleuemGuimpd
Sl Belaend 0eTH6T, 2 L60 HIusHdHer omBaeol DL THIHuller
guoplemevenwil LgTofiliugsBeTesd b BI5sHHHe0 wyflwmmensd Cailldbss
SQUImel. BMamaISBHID  GLlguiaibamigul, 2o 160 Oeulib TWID
alevmIGHeT SLGLD. Sewl, Ouewt o ulfleeT HelldhHelwimerenal.

dIBSHIHBTL(HE6IT:
o o0Bamel@uimLmenr  (Scoliodon) (spm, Lengamen (Trygon) (Qsmi(hd
Fmesmas), Llengervigerd (Pristis) (@ybuiLser)

augly : eruby Werssim (Class: Osteichthyes):

(B8y. syevigwierr: et BdHerd - 1eir) (G. Osteon bone, ichthys - fish)

BeiTeulT LOBMILD HL6L [Hifled euTupd eaiideT @eleu@GLIle0 DI miglujeTerment.
SHT  algal 2 L Meoujld  6TeIDLIETTe0  LSSLILLL  DIBFFL L GHMSHUILD
o enLwensl. @eeulflesefear GCaxmew, Caemuil, mFHMTUIG DIVEVS
leamuIh 6Umd OFHe0HeNTeL L LILL (BeiTengl. SHUSBBIGMID 2 6lTer
Q&6  cpI&HeNTeD LU L [BTeld Senewl  Sevlpalgel  GClFeaeiTsel
FaUTdlHaL  LIWGHTLI(HE 61360,

9 60016)|&h(GHLDEVIL_ 60T ©)em6u0TS&BLILIL L DI6LVLG BememIhBLILIL TS
STBRILIMLSET  STRILILBGH ST,  SUIenLIS6T, STHBBIT  LMTBBSHSHBED
(Blemguized  eiideiT),  HHBwd  Leidbeiled  FHemeud — HetlenLOMUIS
CaBTHHSMD  LIUI6OTLI(H S 63TMB60T.

aWliBpIiuBSHHe0  SMIHSH  FIDBEHMETDS  CETemiL BFHulHH e
SCorailwreneud  sflat  Gurmentd  OeueflCumbmid  WBGsTOE. .Lifld
FpprssHHmenud USHCHT.B 2 6wl 2 Ml LO6WIL 60HHMIUD Eeno
QummieTener. et Gt 2 ulfl&eT HeldHHeENWTEIEna. LBSHE(HeMBISH60
BOLGUpID Bsuauiflser (L enLulBeueteur@Lb.

dBSHIHBITL_(HEB6IT:

o a&GBsndiLed  (Exocoetes) (upsgb  aimer)  anfiiGUTGsibLied
(Hippocampus) (sLBadey), GeoiGwr (Labeo) (Gyrg) sleor (catla)
(sL_60), 61885 6vTl 61D (Echeneis)  (2_pjlehd LiS60T), 1@y NevevLd
(Pterophyllum) (Gzeueng L6

gl : @mempalser (Class: Amphibia):

(BCy. ol - @yewid emuGwmerd: o ulT) (G. Ambhi - both; bios - life):

G meaumpailder, BT OBBID Hevld SHW B  euTHL RIS6TID  6UTIPSHEIgU
aleVmIGHmeNS OBTEHIL.  (IpH60 BIeE &Ted, (PHIOHIDLIBEMTGWD. 2 L 60
OeuliLid 1OTHID SH6ITENLD  GISBITEITL N6
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o QalaleovhiGHHelel 9 LeLUGH HMeL  OBMID 2 L60 el @DTewi(®
LUGFHBemend OeTewiL &l GU(HDLTEID Fiflenewl HTe0HM6NE OB T6amI(H6ITeT6I.
Bemeu Tl Geoim,  ©leLeLFHI  UTeLBEBT  BTEWILLGBD. BB HEHETULD
gruldsenenuyd Oasmewi  FywTer  CxHmed, GFTFOFTIUILTEGeuT, I60G
aIPPLILTEGUT  STeTILI(BLD.  EeNIDHEMENTUIENLUI  HEITHMGTULD,  19LDLIT6SH
FaUUTeD L6l STHIGMeNUD  OFmewilenel.  CHmed, GFeell DGV
BIOIUITeL  aPwmaF  SeuTFld  BoLOUBISBEH. HoJuized  aupbluiTss
Gaumgb  BOLOUBIFBH. BDHWSHH6L  (PSIM  DIHBEHET 2666
wilwremeud sfley Oumments OCeuelCuBpId Seveu WBGFTOIH. .Lifld e
FBIBISSHMSHH OB TEIL N6

oo,  Guewt o ulfldeT HeldHHelwTs o 6leneal. LUBdH  S(HBISH60
BOLOLUBISBSH. DaIaleVhGHEeT  DIMTSHHID  (PLedLUI S  Fnlguienel.
BB  HHeueTFd  sremiliLBanBg. &efT o pssbd (Hibernation)
Bpib  CamewL. o mésb  (Aestivation) spflw Apls  SHeiTenLDSEHLD
o_eni(h.

aBSHSST.Baer LuBur (Bufo) (Bzeny), gremm (Rana) (Heuewer), emaumseor
(Hyla) (IDy SHHeIEMETT), FGULDITGOTL [T (Salamandra) (FGULDTGITLT),
BaH0w. led - sTevsenBB Smeutpaiss (Ichthyophis)

a@L: Griugedwr eereuer) (Class: Reptilia):
(Bov. GIUBY Sedevg GpU_b - eareuedr) (L. Repere or reptum - to creep
or crawl)

e QuEpUTeLITEIME!  HOIUND  AUTPSImgUIene. @HST 2 L 60 2 60ThHS
o miHwmenr  Gxpmeomed  epL UL (BeiTengl.  CHmelledt  LBLILIL 605 (HHS
o (meutenl OFFHevsend, W FuTFH HBBBEHD 2 6TeNe. (LGB
DIMBHMETDH  OCBTMIL SHUID STENILLGSHOIBH.  6TONID  (LPSHN60H6NT60
BT  (PIREDLDWITERT  HIDBHM6NTSH  OBTWIL.  BHUID STl ILIBHS B
Beiugly GCaibs alevm@seTr o L6 Geulub wwmmib  SibelCuim (Haei
SGW.  GuepbuTeTer  oaiTouel  alleVmIGHH6T  @BHMLUI  (LPL DL SN
Bedeamer  (Cleidoic egg). asmeuentédulesr  Gumg — Sjbeflwimer
(Amnion), seveLmuied (Allantois), Gsmfwmesr (Chorion) wmid
smeyemiaylient:  (Yolksac) Gumeis  a&m@lp uLevmssT  (Embryonic
membranes) e andapar. wWid oufldmdbs  sifle  QUTHeTTS
(Uricotelic) GeuefGumpmid Ol LrGp. 1M  fAppressmall  GLBBIeTeTeT.
oLewl, Ouewt 2 ulfl®eT SHalHSHalWTame. 2 I S[HRHHED HenL GLmID
©61a160mIGH6T DIMITHHID (WL DL UWIBLD FHeTeNLOU DL ULIHE.

B DHSHIBHITL_(HFH6IT:
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o FGeumall (Chelone) (Bymemwo), GLeog@LT (Testudo) (Blev syemib),
QLA T&HemL 60610 (Hemidactylus) (afl_(BL6ev6d), QB LEeIULIT 6T
(Chameleon) u&Gsmbgl), GaBem Led (Calotes) (gewmmen) Lyn@sm
(Draco) wmsawb usel) @GrmaGsmigeverd  (Crocodilus) (waemev),
BEFSLILTDLS6T, BTEYT (Brasid), umisterd (Bangarus) (sewremmmy  alifluier)
ewautigm (Viper - aefiflwier

gLy : upliuer (Class : Aves):
(Bov. geiterd: Lpeneu (L.Avis - bird)

o LUpmeusellent s (poHHWIoTer LN SBGHHB6T WBBID DIH6T  LBSHGLD
SHmer Cumapeneuwm@. Op@HLY Camyl, Hal wBpId GCumiEuier Gumres
UBSES  Bueond  UBmeudeT  SHalJ  LOBBENEUSETe0  (LEITEIRISTE0SHENT
OBHMBHENTEH  OTRIUTH  DIDLHSI6T6NT. BHLSHID, @@L YD, bHHHALD,
LDIJ & 85| 66T HEM6TTL Bl L9 &H6LD JMMeUTmHI LT 65T6UTRIG T 60 61T
SHBaUemoLIenUll  GuBmieTener. euTedel Siguiled o aitelm  6lewTGleTTUI  HTLILT
oleoevgl Lfler  (Preen) sapilenws ey o _evihs Coreled GCeauOmpbs
SILILN B 6THLO606M6V.

LBLIUL 060 hBbHE CaTamsll LUBFFLLSSHH0 BBEGH6, 0FHe0H6T, HT60
hEHIG6T LOBBID  Dlevdlel Ged STEIILBD  HlgedT © OB LBlUIen6l
© 6iTeMe. (IP(PAUGID  GTeIDLITSHSLD  OFUIWLILLL  STHRBMBHEHL 6T  Fnlgul
(Pneumatic bone) (mIom 198 6TeVIDL]) B6WIL.  6TQUIDLIB6T  DISFFL L HLOTH
o sienen. LBHBHe0 Hewadenmenr OLsGLmyTederd Guwegm (Pectoralis major)
Bpib  CuaGLTITederd  ewwenT (Pectoralis minor) sudwener Heild
auenT&dl  Oummleener. Uehs CUTEIB OBSIIPLD HTENIOU|EHL U  HIHTUTT60
GOUTF  LDGWIL6VLOTEF  GFWOLBHBEH. FAUTFSHHBSHSH HIENEIUITS 266N
STBEIL MUSEHL T HIHFUITeOH6T OFHTLTL CBTeani(heTener. HUID BTG
DIMBM6NH OBTEWILFHI. Een6l QeulILibLommT Al6LMBIEH B 6T G LD.
aueuamaCuTHed @BmId  GuBGBIT ugmofiiy  GureipueniseT Gl B
sTenl LB apear. Saummled FpBralienu Sl wngl

eamil YCLTansl W CLranul enLBsyerd)

Tl ICLmansul]  pludelulesr  wewdHeThHeMNed  STewrliuBld  UTHLD
LIBENEUUITEHLD. SLeUETLIL(HSHSLILIL (HeTer BFSLILBMUSH6ITD 85166
(LPSHEVTAUSHTGLD. GammGomu gL md 6ot 6160T60ILD [BJLDL | bhFFTIG
Auupemeuuier  GxHmed  OBBID  ABGHHere0  HTILILIBS BT  EHHFF TS
BuuBmeaimwld HTHCMTHGE WIHHIIGUTHE0 wBEID BHTeded GHIHISI
GUTRIB FnFF o ewlTeneuU|lD MBLI[H G TN360.

@emeu @ uted o ulfleeT oG Guwedb uTed GCouBmieno (&I) LML
FHH Sl  FBLUUTE  DIMWHSHIGTENSH.  Lewl  Limeneudberlled  iflenewor
AlhHERISEHD CUewT UBmauSaTa BL g LSSHH60 @BenB  DIWIL &H(LPLD
STILILGSBSH. U6VH LSS DIGWILSD MM  eUeNTFHUIL 60T  SHTewILILIBLD.
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(apre 0]
LBeneUs6T SimeishSid (WLenLulBuensy L. @bl  SLDLpL enL &eiT
QHTOLFHH60 UMBMUWEF FThHH. 2 L SHHAUBIHED HeDL CLIBISBSI.

IBSHSST(BHaer: srTeued (Corvus) (smsb), Gsmeowbur (Columba)
(Umpm), FAlrrdgeor (Psittacula) (ugems dlaf), wGaur (Pavo) (wuled),
glgGenment_ oo  (Aptenodytes) (Gumiguier), mBGumigresr (Neopron),
gmeoBamumied  @emgam  (Chalcophaps indiaca) (ogssit  ypr -
SUODBTH LOTHIVL  LBene

augly : uteumigsein (Class : Mammalia)
(B60.6wGw : ured &guul) L.M.amma - Breast)

@Aemeu UGB UL L aumPL MiSeled euTIpLD SHeiTenld Gl TemTL 6.
® L60 Wuemowjb Gumomisenmed  cpL ULl (helTendl. @&  UTedmL 1gHeriledn
HANHSHIMID  HGD.  Fev UMM I9H6T  UBHHL  BmId  bHifled
AUTDAUSBHTRT  HHeUMLILBmeT !  GuBmieTener. LT  &JUILISHMe6NL
CuBBlBSHH  BHOSTGHFH o uilflseaiear  We(psSwwTar  SeTolerm(h
SHeoFFmUILD LIGWTLIM@GLD. BLUUSBS LD, QL ALD, ST AUBHBS LD,
umenBaHTewiL oy, BhHHOD, WLBBID UBSSD gBm  HBHEUMLOLIL|HEN6TSH
OameniL Filenenid &HTeLH6T 2 6iTenear. GHTellsd alliTenel eUTFmET LOBHID
aewiGerl  &gUl  GureliB  UeveUMBF  SJUILISmeTu D  CumBMIeiTeET.
Q&TIbLB6T, (PL&6IT, CFHLH6T, LOBBID SnilhEBMIH6IT, HBMIBET, G 6NLDLBH6NT
LOBMILD  ETEUIDLITeVTENT  LIBLILIL 605 SHBBSH6T  Gumes, LBFFL L BhISGHem6TU|LD
QuMBmIeIT6T6MI.

sa8asmmen.  (Thecodont), GemyGymimen.  (Heterotont) wompibd
oL UiGummen.  (Diphyodont) euews  uBsel  smewiliL(basTBe.
UpOsalwLed  (Pinnae) smewiiuGHems. HTaISmBHMmeTS — CHTEwIL
B HUSHHBUID, 6l  FerOLlld  euemeneneuwd  &MBGMITL L DKWL 60560
CarewiLemal.  (WHTHH BIHHF  FaullugnidbseT el algeudhdHed
Smupupd  GWha  sSTewilUBL.  1oBB elevmiGamen  all, 9IHD
mlewtemsluyld  Hmesr  Gamewi  Quflwr  epewerugd,  wyflwmemeud  Seyll
Qummentad  QeuefGuimmid  (WABGWTCLeIs) Gl LrOk. .1fld  aensd
FBIBIHUPD OBTILmel. BelaIGUILT0 DIMTHHID 2 L 60 Oeulilibd LoTmm
a6VmIGHBEMTG)LD. E),60T, (OlL16uoT o ufflsel 601 & FHENULITEITEN6L.
® I H([HO(HFH6L HeoL OLBISBSI.

B HSHIHHTL_(HEH6IT:

wpLeoLulpw  uterlgser : oifellGsriimed  (Ornithorhynchus)
(Wemmguied), @Llg FeIlb umeumligsem  : GuwaGymuerd  (Macropus)
(M), Cmued (Pteropus) (upsgw mf) Owsstést (Macaca)
(GThG), Gaeled (Canis) (mmur), ..Gueied (Felis) (yewer), er6flLierd
(Elephas)  (wmewem)  méGeuerd  (Equus)  (@PHewy),  GLsbiiererd
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HEANNA

(Delphinus) (Lmebiien), wedenmiugym (Balaenoptera) (mevggifidleolb)
urenigSyn  ewL&fed (Panthera tigris)(ysd), umbsTedGuwr (Panther leo)
(frsb), CamrGur Gziiiwererd (Homo sapiens) (weflger) LeSermingym

PR R R AN NN NN NN NN E NN NN NN NN NN NN NN NN
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