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e ol GComamlF &HworT 4.6 WeLelWe SLeWIGEMTHBSH. Slial  LDMEVSHET,
goGeuel®mer, uslwmmiseT GuraiBeeusmend  OCsmewiy o ulflamsamens
SRS @ Caremms alamGaHBaH. @BFHe0 o sen o ulfleset @He0 o eien
o ulflesen o ultéGsmend (Biosphere) eemib dHbseoren @  Sienoliled
sTewiliL(bhSemer. o ulTaCarensdled  srevlilBaHlem o ulflemisenssleant Gul
6w  albenHWTel HHDaSEHD, LSHTHEHD Henmhbalerenear. @0 gFevaumenns
BLDIDTED  HMeWT  (IPIQSHIMBHI.  LOBBene  Slewaudbele GCFweOLTL 96T  allen6rmealTd
SIMRUHMLUI  HEUDSHMSUD FTHHSBI.  GHTWSTHS  060T @il eerflenwl
BT9F FTUIUGHID, SHWIL ealeaiHHeo LandelliydFuler WeMHD Heieniou b,
STy Semeoullerr HLLL BiTHHel o (hHewiGLmBougkib, aiererd (enL Guimefuim)
STOUTHH  HewiewlHoeled LUFFHB6T UL  Sleved  LNgSHSULBaUSID,
sewteutl  (Squid) eieid  sLeOauT  eflevmie L eamewr o ulflsefllL mba
SUNSHHF @F6L6LeMLOUN6m6aT ® 101paUGILD allhenSHuUimeot EIhRIEQI%: 1G]
dBSHIHHHT_(HHeNTHS Fupeord. DeuBpBledpbs Lal @B GCsmel o ulybn
B0  SIMWLILBM6NULD, 2 ull(HelTenm  SIMILILSMETUD 2 6o _SHW  Qh
SIHFWEHCHTENMTE 2 6ilengl aeid afdma. DNA usp melr Hibddaiemi m?
Bg o ulfleamsefler 2 ulmrsd S BUUBSHID QH CLPVSHIBTHAD, SHTTLIGHT
(©), owamiyeger (H), euseiegen (O) enprgeger (N), ureduged (P) Gumeis
o ulgmm CuImLSemenujld OFBmewiBeiongl. onHCGou o ulmelTen  OUTHL HEMHLD,
o ulgBm CuIBLSEHD ETCBTELTEI} OBBHHSLT enewibhdh SHTeolILIBeS
pog o uiliTdECsmenter yalmwld SHolF FpliuemLwdF CFuisBal.

o Gummad Surs F&  SpUleuTenTaEpld 2011-60 GuBOsTeni sy ymuIsFFules
Wwigaurs, Lalulled gmsHamp 8.7 wWlevedwer FBMlemiseT auTPhHEH  IHEUSTHES
sISBL U Betengl. o ulfl o sl elaiugl  Hewamulfleer, SHTeuTmIH6T,
alevmiGH &6, LaNHTHeT CUTEIBAIBMB 2 6oL SHWSTGD. EeneudHen HeldF
Fpliyss CpeleuTer L6ew LiewLHenend 6loTeani(BheiTerel.

o uiflemiseler GUITHIL LIGRTL|H6IT:

o Gummad Surs F&  SpUleuTenTeEpld 2011-60 GumOsTeni  SyImuIFFules
WauTdH, Laluled egmHamp 8.7 Wevellwies FBMImiESeT UTDhHSH  IHUSTHD
SSHIL LU (heitenigl. o ullfl o sl eaiugk  HewiaUlf&eT,  SHTeUTHIGET,
aleVmIGH6T, LelHTHer GCUTAIBABMMB o 6o _SHWSTGHWD. Semausel HelF
Fpliyss OpefeuTer L6ew LiewLHenend 6loTeamsi(heiTerel.

o uiflemiseler QUITHIL LIGRTILIH6IT:
o uifemiseien Uewil®bel HG OBTBaHBLILIL (H6iT6rTen.
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2 |1 sor rues 617601
GlumgIOu sy &6

aeut FihHe0 o_midhgiemia &\ fiayfd b

uLLb 11: e ulfleorriuseafl e Glum EliLetor LS eT

eUeMT&FA:

auenT&dd  omedHg o ulflamselled BOLOUBSSQUW @T B  FTIHS
(Intrinsic)  uewiuTEWL.  BpPsweils  CuISCFSNE  cTewTENGMBULD,
CQuTmewtDUILD  DIFHBMNSHIBeI. @  OFed, UL  Gged o ulflemigsel
SImATHHIBD  OFeLLINH6D clpeold  eueTFFWenL SledImert. SHTeugmibelledr eueniTdFd]
QUILDLIMMILD, GUTDBTET  (LPIDAUSILD  BHewL OUBIBBSI. alevmiGmeled b GBIULILL
HT0HHME WL GOL  eugbyewLul  euenTFS B UBISBH.  SmHUlanibd
o ulflemiseilenn o Lejed &STWD gBUBLD FOUIGHH6D LIIDSHMLbHSH HaFbHmerns
gfloguiw  euenT&dl  peLOumIBBa . o ulgmm  Gumplsefler  eueniTES
QeueflwMbH BTG (extrinsic). CIBSHBHISHT LIS  LDMEVB6T,  HBLTDDBSHEI,
LOEIBG BB  SpdlweuBplesr  UpLuFinied  FApFp  HIB6THeT  QBHTLTHSI
LIQhSIOU(HEUSHTEV UeNTES gBLBSBSI.

o ulmelten  GFevas@EprdGeimentall yHw yGrmiCumienmsd oiIFs  Slenalsd
GairdbalLBeusmTed  auenTédd  gBubPpE. e o ulflemiseaisd  euenTFd
o eGemihd OFweondmg. @ Ogev o ulfleenmen vuThlefwmiseT  LOBBID
SIfumalled OQFed UL BoLOUBIUSTEL euenTFF  gBUBCHTH Lol BL6IS
o ulflennd OaTmaud DHSNSHEBH. BEIG ueTFAUD SeTIOLIHES(LPLD
LgeroLTLD @ 6iTenSalul CFWeOLITHH6NTS  al6ThIE) ) eim3eot.

Caed SiemLOLILY:

QFevseflar  @uoliuemufed 2 ulfleomiss Gamamwu &M [/  CFTevI &(H
o ufflsen (Prokaryote), OQuuujasm o ulflser (Eukaryote) oo @yewi®
almesaTell  LIfdsiul (HeTemer.  OpTeoel &m o ulfleeT @  OFed

DINLOLIL|EDL_UIEN6). SeuBmlei FalallenTe0 GO L o I &,
Lol GLmamemngfluimiseir, erewGLTLIoNTE  6uemev, GHmMeLend o milI®H6eT GUTEIs
FalallenTe0 GpUILIL L LI6V 1G0T IMIL L& @THLD SHTEILILI(H6 S 606M6V.

(1hSHHSHT_(H: UTHleflwmseT, BHeollugEid uTdser. Guuiulsm o ulflseT e
QFe0 (oubuT) SevevH L  OFe0  (2a1@LnB@smeniiuIb)  SIENLOLILIEHL UIGHE.
BoaBmIeT [bHeIG UMIWMBISSIULL 2 L &Haybd, Felalemed @GUUULL  6Fe0
HI6TTEIMILIL|BEHLD  SHTewTILILIHE 63860
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B TIOILI(HESHLD:

Bg uredeomr e ICUHEBHID. LITIIIOLIHGHHID 6Teol @Tewi(H aIeNSBLILIBLD.

o uTedevm BMIOLIHESSHHT (LPevlD F6v SHleLELSHI UL  UewiHeilled  OUBECBTeny
R5HHIFHDHIH H6IT QI ANMCE sl SILETED LUTedeTIOUHEHSLD,
pigal lgemeniey  (Recombination) eumuieonrs  GaupinGsemend  Fhed Herflev
Oamemi(h QUHBHBG. o _ufflemmiserilen umedleom B IGILIHEBLOTCG
OamelipwmiseT  (QLeouUTedledsverd)  Oom HalBHe0 (ewaml Gym, merOL), &
L7616 131560 (LIT&bleMfUIBIGEIT, SLLBLIT) HIGHIL_TH6L (er0emLIGTTENSHTT),
LGym_GLmeslom  (Lomerd&eiT),  WehmeuTdsd  (enGerflum)  sysluieumnsest  eLpsuld
BOLOUBISBH. Couemevdssnyd Coeibser wBpId CamGam  HpenHHerTe0
(Mules) wevl B seenouien sryenions @emIOLHEHSD Henl OLBIe s e0emev.

SITERTLGVILD FHI6VMIGHGIHLD:

o o ulflemiseT SIMOISHHID DBl SGHBBILIUBSHMSH HIG L 6wiJoHdnlgUIe.
@mLiwev, Gougrlufuiev, o uiiflwed gMiThH SHITEWIL VB EHDH G S SSHbHS
SHIVEIF6THM6T  GeualliLBSHiSleamer.  aleomGHeT  euBBlear 2 6wiTe]
® mIIYSH6T cpeVlD  FBBIILBHMS HelG 2 6wiihdH OBTETH BBl D &Heneot
o eniteypleney (Consciousness) erenasGumid.

o FTamEeT Giw eflewwl GCBTHS  auemeneuzkid, OHTULIBHanmS  HTeuy
Ben60H6I OHTLL6YL 60T CLPI9SH OB TEITAISBILD, SHTAUJHIH6T60 SITeuTLILI(HLD
SHITEWIL_60HETHHCHMM SHI6VRIB 605 61hE(S) 1(bHBHIBHHTL (HSHMTGLD. [GBIIE:
FlevmIEeH6T 2 _mishglentie| (Irritability) erer oiempdsliLIGS amper.

gBleneliCuamised (Homeostasis):

o FBBIFGLNSCaEBL o ulflamseT SHEBmT QUERIGUBSHHS  CdTeTeuSHIL 66T
FImen 2 L6 Hlewevedwu|d UTHISTHHIS OFTeldlaimer. @g FLoplamevliCLamISHed
TG SIMPEBLILGEBS. BbBleney o_ulfenmbigbeln GLDBem608BeiLI
SIBHMEVMU HleweOLILIBHH S QBTWIH UTD 2 H6BHMBS.

euenifleng TBBD (Metabolism):

e o ulmeiten GFe0d6aMed HWLOUBIFIGB Siweishd Couglalemarsemenujd CaiTeHg
QL BOTHSHITS  alenTdlend ITHBBLD  6IaidHGBID. D& @OJewi(h  UMBHETTHL
Ufdsliul Berengl.  omeu  euenmom@pd  (Anabolism), dewsey  oTBEBLD
(Catabolism) &ouab. Boen  GrevigBad AL Cuuwmer  CeoupiLTBSer
OBTHSHSIILIL (HeiTerT60T.

o Amaudsmensd Haly Buibsld, 2 ewieyl LD, FeuTdHHe0, Sey BHoHsD GCuTEs
L60 Ourgleumenr UewILB@EbD o ulflemiseaient Gui Smewrl LI aimeot.

o o ulflemisefer Sl (Wpenpullet LIHlmeuEeT, DiemIbsHeMed(HhadH 6HTL IS
o ulTECamangHHe0  (PYaUdLHBEH.  @allaum(h  LIgBlemeould  HelHH(HHGLD
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Gurgl Simed UMD HGHSHWDBBSHTH BB, OTBTHL  LIGVHIeN60H6IT  6(THHISH6N6EITULD
Gurgl SImeU AUTDS  HSHHIUIGTENTEN6UWITESGITMB6IT.

QUETLOTHBBLD BEID HenSeoTBn alenearsensdem Cuiwimer CeupLTBas6ir

GUGTTIT  LOTHBBLD Ffenze| LOTHBBLD

LGym GLmilenme S emILIL | FlewHeyl LD alleneraeit

ol 6n 60T H 6T

FpiF sl eLPeLSHEBIFH6IT | Guflwielpeodanm Fml Fml
Bemenibdl  Ouflw  cpeudInml | (LPe0HIHENTES 2L SHHLILBHMBSI.
2 Wi MTHSLILBSHBS

Gouglwi ammev | GFulsasii’ L Gugdw  SBmeL
o (HUTHSLILL (h Qoualall_Li @

CruilsalLBHBSH LWSTLIBHSHSUILGSBSI.

I HSHIHBML_(H : SIOGeIT | TBSHHIHHTL(B: GlaUEtEIRD)
@@6‘)[5'536"1 .@Eﬁﬁ)@l UISLW | epeodenm Brmaabd, CO, susab
2_BUSHSHITH6 Flen 56 BISH6L.

o uifemiseier Sienwliy wWwenpullel LIghlensoselT LOBHILD @UOMISLOLIL:

®_ufirs Gsremin
|

et | SiDPene: e sl

2 ufiflens SHogumo

t

1

Heof o_uiflenb 1] soil 2_uifiemi

t

T NI T T T

1
B IR SeTT
1
0 I 5
W@L—"—W‘ Salplodisst

f

AP [ERST L

E—

4 FEDl ST T 0

o wimsnen GFsusen

o_uiyfipsna

o Gagmaler ® | euSHHlement (BamialenL LG enl) CraMsHal, SIHENE0T
BlewiGeritdh&Hlulled o mmi Crrdseaybd. Seuaumm GCrra@d Curgd  FHTeugsddle
CFweLBH 6T ¥} OgpeMeuTsd SHITETEVMLD. SILGUTZ CF6060 gnI6IT
g CLTeTeSHFH 6  BUISHHMSH STEOI(PRSBSHT? QD  66lled,  SleUeuTml
OFevalamlel  BOLOUDID  e»F CLTIlenmg @Auwdsd mF CLmienns  bHHiTey
Slevevgl masGenmdlerd (Cyclosis) ey SienpssLILIBEBS.

aneuyeroadeit (Viruses):
o Omausel S THeNed WsdHsBemwWmTer  Crruismer  gBUBSHSHHIIQUISID,
‘o uiflufwedesr  yglt®  (Biological puzzle) 6@ = SIDWEBDHmMIQULIS

MRUT OB GIT(GHLD.
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o Aeudger CmPHuledmba OuUBLLLL “emeugerd” eIl CFTeLIHE ‘BFSH 6leiml
QumT(HeT.  emeuFerLFEeT  LSHIewIewIW,  COFe0IBGH6TCT  euUTUPLD  [Hle6VLDTBT
L (HewTenl &6 SLGLD. Sened LJH 2 emBWmed GUULL 2 &([hH DibleuHmaLl
(Nucleic acid) QuBpisiener. SuiBemaswrer Semwolilsdo DNA  opbeos RNA
2 Lam SbevdHmEH Benausel GUBMI6TeTe.

[ J
maugerosementl  uBpdw  uglier  fley  “eweuged  Buwed®  (Virology)  eretimi
SIMIPSHBLILIGH WS

9I0fdbs  alehehieiwmer &euT 1935 Sub
SLemtge0 CrTBB yewasuleneod Fmmnsled(hbal
MGUTEVHEMGNTL  LIgSLILBSSHlenT. @euT 1946
b et Ceouglulwed LflalBasmer GrrLsd
uflemng  DrJ.H. mritglgrigier  Cafibgl
OuBmT.

emeUTerd BUIedlel MLOELBDBEEI:

1796 — GuINWIbenLD&E, 6T GUITL. Cl2g6sTedIT HHUId (Vaccination)
SIBHLIY SHBTT.

1886 - SIL 6L Guowiit LenBUTen60 GzLo60 Gl EM6UT6n0l6oT
OBHTBEBIGHSHETENLOML, Gz 1060 LUTHSHS B mEVF FTBENMBL
LWSTLBHSHS a6 a6

1892 - QO euTeiterdasl  eaUTerHeT  LTdleflwmigsemer ol FnSluig o6
BebLISHSHTIT.

1898 - MW. GQuuigdims yemasulemeouled o 6Tem  OHTBBIHEL  SHMy6mienul

‘OIS aumwipbs 2 ulmeter  FHyeud”  (Contagium
vivum fluidum) ereiimI SIWWSHSTT.

1915 - F.W. L eumir - ursleflwmiseted GMAUT YD OHTBNIHEN60
SHEWIL BIHSTT.

1917 - 19“ Gamiflevell — “umdterflul..umey” 610D O Fmevem6VLI
LIWIGITLI(B &3 6TITT.

1984 - b rerdenT  woppid  @ymuil. GsBom — HIV-emw  (wedils

Gpmul eHTILFFHS GHMBEHGLD meuUTerd) H6ul(BLIGSHSH60NT.
SeMOYLD 6UIge(LPLD:

®  MAUTNVHGT OB [HIGTewNUI HIBH6THETTGLD.
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algalld, &Temwe] UYL UTED  MEUTEVHET CUTHIITHS — HIDSHHEWIL.  CLPSIIHI
(PSHFU UNBH6NMTHD  BTEILILIBE HIBEI.

SOFHIT aUgauld - THHHHHT(H : DigGelm emeugerd, OAMBTLILID M6eUT6erD
(e agalld - TBHHIHITB: B jenweiFT meauged, TMV.

FoHHeoTl  DI6L6VH BUIOLIBM augalld 61(hSHHISSTL(BH: UTHleflul. .ured, eurdendenuwm
6MGUT6ID

eneUTerOBEGI  LIGWTL|EB6IT:
® _uflmeitenm LI6TL|SH6IT:

® La@m SIbevd, LIHD OCBmemtigmhdHeHeL.

HleTOTBBID DienL_UD  SHmedt

o uflmeiten GOFeLIHG6NT L BOW CLHBHLOML WD FHp6st
o uilflemiseied GhTenul o 6wl TehEGWD SHmeol.

9 BIHSHICWIT6 2 _6IT6en6.

GBI L @byuliT&aTTy OCoTeniLemel

YVVVYVYY

o WiyMBp LIewIL&®6IT:

> LIQHBIB6NTHS  (LPIQU|LD

> alenTdleng LOTBMBLD STt LB 606060

> @uuifsg OaiefGul GFwELGBID SHBaTBBen6l.

> FIRiFmFuITen QFWLeOLITHH6T 6IHIAID HTEnTILIB6IS60m6V.

> BBy OaleMlLGHSHID CBTaHseiar BT ST iLIBede0em60.

EMEUTEIOGB6IIGN 6UMBLILIT(H:

o mauTeBEHHETar  LevCap  auamaliuT(haeT  GeuafleaubsBurdend 1971 Syb
S)600TI9 6D GLall” umeLIgGLomit Geueuil L aUmMBLILIT(H BmIGs
Carhéasiiul Betengl. Beleimaliut® RNA  QuhESwenud $H6TenD  OFLGDI
QarmawsHar (Genome) BuiBamassaemn (@flenp) (sS) oisdevg  Filenip
(ds)), wgugmsset RNA oeveos DNA, semeodlp omBpsSmare Gbrdenul
(Reverse Transcriptase - RT) uweiupsgiseo, @fleny RNA  Geuefiiium e wib
Sleevdl  OeuallLTLemLWITg — SLPHlUl  UILSmeT  SIQLILIDL UWITH  DaUSHS
O _(HOUTSHBLILLLS. Obs UOSILTIQN  EUJeE6ET 61D  GUGLILSENTES
m6UBLILIBSHSLILL (HTT6ITET.

emeugervsefen LOJLEMIOFHTmEWILD (Viral genome):

o Orewi(h eUMBWTAT 2 L &1 Sfleomseisy emaufervde DNA opevevgs RNA
aiems WL BOL  CETENYHBGID.  MUTVHN60 BTS2 L &
SlflevmiseT  Hewi e  CumeGmm, eulLwrsCeur  @HSGL.  GUTHUTH
o Lam olbevd @B evsTeEd STELILGHMBH. UMD  HTUISHBHLOEMEV
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(Wound tumour) emeugerdsefieud, @eL@pLIGIFT  eeuTerOsefigid 2 L' &b
olfleod  FApFm  FlewipsenTes  sTewIILBL. DNA  weud  Osmewi(Beiten
maugevdet ‘e deniemeugavset  (Deoxyviruses) eenimpitb, RNA  eweud
Qs memT(BelT6r MEUTErOBH6IT “MGUmeMeUTErOBH6iT (Riboviruses) QEIs]
SIMPSHBLILBHH BT,  OQLBIDLTEOTT — alevmiE, UTHleflul  ewaugervdeT DNA
ameaugerodenm@Gd. (HIV  afevdid  emeugerons einiler  RNA  eneud
CaTewi(heengl) HTauy emaugerddel  GuTgiars RNA  eweud Osmemi(heterer.
(&meVl." .LlenmeuT BpHioed emaugervadel DNA eweull QuBpieenere I & ILO60RIH6IT
flemp  Slevevgd FflemPWITEd SieTemal. 2 L&H(h SiblevhiseieT igliLienL ufled
MAUTEVHET  BTeE — aueddenmsll  Lfldsliul Betener.  oemed  SSDNA
amauervde  (UTTGeuT  emeugerdsdeir), AsSDNA  eweugerdselr  (LimdlefuL . LTRH6T),
ssRNA  eveaugeroset  (TMV)  wBpid dsRNA  eveugervser  (smussipamey
MG ETD.

eneugervdseein LeLGsuml 6@ LILE6iT

UGLIL IBbSHHIHHTL_(B
oy 1 dsDNA Qsmewi  eneugerddseit SIQGeIT  emeUTerLS6IT
Gy 2 GeueiILILemLujID ssDNA QamewiL | LMTGeum eneugerda6iT
MRUTYOBHGIT

Gy 3 dsRNA GsmewiL eneUFeraeit MGWIT  emeugervseit

iy 4 GeuerfllILm_e»L ujib ssRNA QaremiL | GLTST eneuTeards6iT
MRUTYOHGIT

S 5 GeuefiILTL DL WITS ssRNA QamewrL | TTLGLT eneugerdsei
606U 6YDH 61T

Ly 6 Geuerflilium_emL_ujib ssSRNA-RT: GarewriL | CTLCIm eneugerdse

MAUTOVHET  TDHMBF  alpBdluled DNA
QLT CLIHBHID DIeWL_LIGN6.

Gy 7 dsDNA-RT: OBHTEuwTL MEUTETOB6T, | CIQMBLITL 6orT

AUTIDHMBF ailpmluiled RNA-a|L_6it eUT SO 6T
QU(HGHHID SIGNL_LIGHA.

HYenasuilener Bxoed emeugerd (TMYV):

Hemaulemew Bzoed emeugerd, 1892 ouib Sewriged 190 Ml eumesierdd]  6I6TLIAITT6D
Crpmums  ymasulmend STauTsHHeI(HbE:S SewiLBwlill’ L gl. B 0FQliGues
(Aphids), Qe (psseil (Locust), Guieis sLSHsel  eufwins  GoTLBNS
STarmsaielhbhs LB STUIRISEHSSGL  LUJSHBH. (PSS (PHEOTHSD
SIS Yool &amlgwl  Gpmuller (pasFw omleBwns Bl
LFHFLIGFTNHMUIS FmmevrTd. gD @MU $HHS 10EHF6T OBWID LISFMLOHIB
Bmpoey  Leialideil  Qemevderiled  sTemilLBSeimer. DHGa  BHoed  Grmulles
INGBWTGLD. 2 (HhEGHMbHDH, - HHCHTEHS) LRbHS  DeMbd  EeneVEH6l
GxTeimIeuBHTe0 HTUTHHET 6UeNTFS GHSIM 1DBGHD UTHHSILBS MBS
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SIEMLOLIL:

o eienie) HIWICemITHSemwIl LWeLBGSHS  ComOsTewi. Suie] Lm&sulemnev
Caped emeugervdem (TMV) Gasmed augeusnioli] GQUBDieTenens 2 BIHCFUISBS.
SmeedbalmL Ul Bbs  meaugedier  Seney 280 x 150 um  eens
ST BIWLILIL (helTengl. BB  clpevdbdnml eledl. 38 X 100 LmeOL et  QyGLD
alflwmesr  eTeILBLD  Meugerd HiF6T @TewiB  (PHHWL  UGHSHICUT(HL SHerTeot
Cxplfl.  eI&IB  UJeH 2 _emmedWU]Dd, eLWSHH0 2 LEH[H  IHevSHmBHULD
CaremwiBeTengl. UJsd 2 B gmsHaTp 2130 semwiied @55 CsliGamdwitaer
oIl  SIMWPSSLILBD LTHH SN  DeVGDHENTE0 IHl. Eenal  m6uFerles
mowGHHeo sraiLLGHas @flwp RNA emeusd @Gbal Dienobd) hea ee.
am ww TMV giser o (meumeugmarer wriluled Hdpealsd (Wpapeughidb RNA
aled o atengl. TMV  emaugeriiest  RNA 6500 Bluyde@uiment L Henernd
OBTewI(HeITETG.

ursleflu. .urgy (Bacteriophage):

o urslefllumsmend SHTHH DIPNHGID  MAUTEOH6T  UTSHleflulL .UTMSH6T  6leis
SmPSEELILGSeper.  par  Cwyguwmer  Qum@melT  Umdleflwl 2 ewrenllael
(PG . UTlesT = 2 ewigmlieudl) o6, SBT, LIOWIS6T, STUISBISHET, LITeD
GumeiipeuBsled . .LITH6T DISHBH6eNaT60 BHTeTLILI(HE 63IBeoT.

T4 unseflw. .uTader SienLoLiLy:

o T4 urghser SemeollJlenl  eugeud GarewiLenel. Semeu  Hewev  (head)
swsaIUL L (Collar) eumsd (tail), owpssr (6 (basal plate), eumed HriTae
(tail fibres) eyFweBenps OxTamiBerener. SIBEGCHTET  aUgeUDd GBTEIIL
HMOLUGHSH 2000 @5 LISHSHIHINM  DVGHENTL  DLeHl.  [HeWIL  &Je6ll
aAgaSHMHH OCFTemiL  euTelall WG o 6aflBBEH. BFH  HED6OU L 63
SWSHBIIIL ML cpeold  BemetSBLILL (BeTengl.  aumedledt (PG aHlulled
PSS B6  DMMHHETH.  DSHB OBl 6UTEL  BTEHMETULD, YW
pLensememujd  (Spikes)  GuBEIeToNF.  BHBHMBW,  BATHET  QLBBBF
gipopFuiler  Gumg euyuifl ursleflu  GFe0edsr OFed SGeUHLET . .LUTMESH6I
R 19H0HTeTeN 2 FHaydSimer.  HmeolluGHuled S0 um  enajemruwl  Filenp
DNA cpevdsgmm Bmissons  Sienl oLl BeTengl. . .Ureder  Honhms el
iper DNA peodgmpiest memd 1000 1OLMHIG DIFHBLOMEGLD.

QUHBSB(LPOB DIEL6VGHI . .LITEH6MET UTDHMBF &HIPBH:

o Qyewih OouciBouml umSWITET  QUTDHMBEF  FIPBHIH6T  P6VID . .LUTSH6I
QumpsswmLSamBear. (o) damzpey (Lytic) owdeog aiflwapsien  (Virulent)
apnd (1) 2 passBloev (Lysogenic) seveval afflwioms (Avirulent) sipmd.

Fenge| GpB:
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e Agled UHFTHS Gpmeiimid emeugervdeil  CFeLIHGNMCem  CUHBHLOML HSI
eyl  ursleflw  OQF6d Oeaugdad  alflwrneaiser  GeueNGUBBLILIGS GIBeT.
aiflwipeten . .uTd6T QLRGBS HDHHWIL  LIgHlenevH6iiled HevL CLIBISBSI.

Gl b OameTenmed (Adsorption):

o walev ..utgy (T4) sissimen (smeugervamer) @UUIRE Gasdeder (Fr.Camenev)
GUBLST @ OaTLTImer gBUbBSSHE OsTeldHaBer.  SeialyeugBELd
AenL B ..uTeder BITE6T @h  Llewenilienl gBUGSHFIBI. @& Lmhlerul
Gasouginied @MU L  gBOUsemeL  CLPEVLDTS — HIFBLDHMHI.  QUTEUHTTEH61T 60T
eIBUITUTEN FTHSHMTL_BH6IT ..Lmeh s erlent gBUBeTTHSF CFweoLI(H P 16t
UTSeNWSSHIL & . .UT®E6T  gBuBSSHID @FHCaML HEDaB6T  DIMETSHIHID
o eenLsdwg ugiigrssd (Landing) eremiu@h. euredpriseEps@ LTsefl
CFeLBEHHGHD v Cuiwmer OHTLTY o Mg OCFUIWLILLL 66T 6UT60 [HTTSH6I
alemehg CQUTHHYH DI9SHSHL B WLBDID (PL HerMermed UTHhleflul GFsvdeailer g

BrelE QUTHSSILGSBSH. SbHEpaTas GsdHHe0 (Pinning) semiLGaBg.

eaiBmeydHev (Penetration):

e QuUImIE (WpmB BB  CETHmw  UweUBSHSH  @yulfl  QFedgieuT
SMIHBULL([H 2 (B(HRH0 B CUBISBH. @pbbsbalar CuUTH Leneordaliul L
UGSHUled emeugerilest  GBTHWwTer  emevGaFTmger UWAILBGSHSL  Lmdblefluidhaer
CgevaeuT  FmHEHIILGIBSH.  GHSHHHL HEaysGL  LIBE  eumeb2_emym
gmriGasTed (ATP aiBmensoll LWETLGHSHS) . UTY  FHHEHID  GHL DL WTHaD
STILLGSBEH. BHMINULBHEH 9SS 1960 DIOWILILGS alfleuenL SHmgH. &6
afwrs  Cumedear  DNA  apeodamp  semeoliuGHuledmhba  Umdleflul
CFe0IBHEG6T 2 6TafLBB WSSOI  aPuTs  UeTTFmSIOTBBLD BB
CFovalantly  QFISFHILIGHBH. Beleuty  utdleflumealaier DNA  gisei
HHTNFDFUTSF  QFISHILGoILH  2nHOHTBBEL  (6yFUIOeTHHL_aIemp6) 616
SIMPSEFILGIBSI.  2aBhHaledsGl  LUBE@  @buuiliT  OFeensd — OeuefGul
sTewiILUGL . utedenr  Geupm g 2 B “Oeaupid  aw®@*  (Ghost) ereiim
SIMPSBLILIBGB B!

o Bubd QFuwiLGHed (Synthesis):

o Appemeoulled umsleflu  GGImGTGamilensr FemdpeuenL wWF CFUIISHIL 6T LTS
o BusHwd DNA @riylium Hed HoLup@EBg. . .urtedear 2 1 &
slfleod, @yulfl o uilfimemansssHems (Biosynthetic machinery) sengi
& Brium’iged Osmeni®h aumBBE. @bl uiflulesr DNA Ggwedipln) Gauiwtun’ (6,
Uesten™  SHewiBseTs o el dalul hEpal.  BbBeeouisd oty  DNA
urslefwreledr LUJs o pusSHow  HbHaH Bpisd, urdheflu  GFededler
QUATTEMSIOTBBE  OFUIGLSHET  (peOlD . .LITEY  HIH6TH6NT LJH 2 BUSHSHenuls
SNWBSBS).

9BxpawLwWHH ..Uty DNA saepd CLmoHHL0MmL & eimse.
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EFTGID WHiTFfud (Assembly and Maturation):

Surey DNA-ssepd  Ugs 2 _omsend  @byulT  GFsvelanem  $HeilldapeiGul
® (HeUTSHBLILIHE 6STmenT. L evT60TiT Bemel CFHTEGHdHHLILL (B (LP(LYEDLOWIT 60T
MEUTENVHETS  LOTBBLILGS Bl . .LUTRseleal uGHHen eaiml Caibaml (W
MeUTED  HiEeTHeNMTS TPID  BapFfulemer (pHiTFdwen g0 (Maturation)
aeBGmTD OHTBMWISHL HHWHSH 20 MO msEHHSG LUpE &wri 300 ygHw
SUTE&E6T OFHTESSILBE SIBE.

QeuefiGwmipd (Release):

CaTLbha Caui .".urtmseflen elamienidamd HNHBMAILSHTEO @UUIfF CFed &euT
CaugsH g, . .uT@seT GeuemGuIBBLILIHS ImeT.

o B&s Bewev Fipmd (Lysogenic cycle):

Beiauensd  FpBAuled  Cumgy DNA  sser  guyulfl  DNA - o e
RUHRISMeILINL  gBLUBSHHE OBmeTeauHen clpeold  @LulT  GFevede 2 I &
Sflevd QUHGBWeLUID 8% FowsHHev . .uTey DNA-ab GCLI[HESIOML S BSHI.
ORGSH HHTAFMHFWITET MAUTEND HIBETHNT 2 (HeUTHBLILIHEUHEVN6V.

Jurgder  pewi.  DNA  @evip  @uiT  QFe0edanlell  HIMIHHOL 0T DIl
Il Leaugauons I 1Bl igmene] el @byulT OFeveler &GymGLmGamGLom(h
Bemewihgh  OameidBEH.  Beueutm  gLulfl  QFevelsr  (&HCmGLomGam(LpL 6vT
pmdmenmbaslul L .uted DNA eweu ..urgy pei@enmg (Prophage) eteiimi
SIMIPSHHIEBTID.  .".UTEY  LOJLEMIHH6T  (PeVID © (HeUThBLILL L  @QTewi(h  BHPII
LUTSmISeT . .ume)  (1peiiGentmy  oFUemISE6Me GFweouTl enl & HbHSHHIa[BHS a6
@saimed  UHw  Cummser  @byulT  GFebedaieT o (HeauTHed  HmLLIBSBEI.
Smpuldaid urdleflul 660 UGLIUML WSHImIQUl @6lbeuT(h GhrHIHevd UTHlerul
&CImGLoTBampLer  Uenewibgieien  ..uTey  (peiiGalmy DSBS  CFTHS
CumsawmLdpgl. UV sdliaiFaser woppid  CaudhluGurml ael — HToh@EgHe0
Bmb&HBurg  utey DNA temaysd o ulGsF Fomzpe]  apidulGaBul
QUHSHBLOML FBG.

alflwrer  (Virion) eeiug  OsTBBISSEEMD  aumllhs, @LUUIT  CFeesHE
GeualGuw GUHGBSLEML U (PIQUITSH, @(H (L(LEMLOUITET 6DEUTEND HISH6NTEGLD.

elgrui@seit (Viroids):

algmiibsewer T.O GQLuwient, 1971 oub ouewih SewiBLIQSSTT. @eval LTH
o epwmms, el Leangauorer gflewp RNA ssemmgd. @ser &6u @Gommbs
(peVHInM et edwidh  OBTewiL &l Bewar RNA  Flged  e1dbCeromsil 196,
® (HEmeTSBIPRIHD  HHliTaugey  SpmGEChTUI  Bures  FHTeugGrruisemern
© WL &GS GIMB6MT.
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amaUTed @HFH DLILE6T Dlevevdl almaruihassr (Virusoids):

almamuiGsenen  J.W. pmewiebed 1oB@Id Souggh F&  Uieutenisend 1981
D ewiB B phHent. @emed FPw el Leaugar RNA  ssement GUBH
algnuihsemem RSP mHHITID  weugerienr  Qufin RNA  apevdgnmisei
IOUTIREID GHTLT e CsTewmi(Beiermet.

Uiflwneieer (Prions):

flwneisenen eoLmetend B. LepdFeorm 1982 suib opemip SewiBLIgSHSHTT. Senel

CeTBMmID &HGITEMLOUL|GML LI LT SSHHIBGTHEMTEGLD. LDGOTI 601 LOBMILD LI6V
alleomiGHerflels MUl BILDLDGHIL 60HMHL LTHBHGHID UeLBeauml  CHTuIs e G
SNTEWIOTE ©_6TeNal. TBHHISHT_B: Sepuilerd.”.Cued - Cmaaslt Gprur (CJD),

wrgseier Uss Comut (Mad cow disease) elaip GQUTHIUTS SienIPSHSILIBLD

Gumemeuet  eroLmEhFLMTD  eTeriOF. .LGemug  (BSE), eyBsefier  erodymid

(Scrapie) GpmTUI SLEULIMEUBETTGLD.

gmuit@uwerr oBmId Gomflerd aGWITT 1963 LD SLEWHIQEL HEVLILIGLD LITHHmend

SHTHBHHIQUl  DAUTEVHMET  (IPH6IT  (IPHeVUTHS  HWILBIHDH  DIDEUBHENETF

FWGeIT. . UTRH6NT  6lIBl  DIMWSHHNT. (6IBHHISHT B : LPPI — i .uwm,

Nen&GLmeofion  wmmid ..umdliguid) @6%» GCumeim 1962-60 Gammellmierd  6IevTLIGUT
oueniis  smenTaiseiled  meflwg  @piiy  Gprut  (die back disease)
® MILTHBHIIQUl  MEUTVHM6N  (PHeVle0  HWILMHSTT.  LLehenFHemers
FHTHBHIQUI  MAUTEVHET DS EHTEMUTOVHET — DIGLVHI  MLDHGHIT. . LITRSH 6T
T DIEWLPEBLILI(HESOT360T.

S evTHeMeT DFHLpH6M60 HTeibdnlgul Hewil alfleeT SiwaHHID FHiedl
6T elfld  emeuFerLHeNTeL o 6w THBEHI. Deweu LT aIfIGL  GHUOWwWHMSHF
FTHSHE06).

Cus&CoumalfiCL  GuwHmsbF griheH meuFervdHeT elemisFfHWTHI  LFH S
Camevelsenmall LWaLGSHSILGHEBer. . CLmients LmelloamL Gymendlerd
SHTenIGeuT  maUTerdH6iT, 6TewIL GomUTSHe mauTervHeT GuTeimenel SHMeTolds
& 0smeeddamsll LWaTUGSSLILGS MBS

sreuy Gpmuiselt allevmi@ Grruisme LOGUTN SHENIHS gMBLBLD
Grmuiseit
1. | yowasuiemev BmLoe0 | 1. | HTELHEML SH61T6V 1. | gafl
Gpmul Gapmioml Cpmul
2. | smedl. .demeuT  Gmpioed | 2. | Geumd BTUISSIQ 2. | Gl enL L 1gerd 1o
Grmull
3. | sy Gxwed Gpmul | 3. | GFHengssere 3. | UBmIGmTul
CLPEm6ITS &H60T1(HeUL
SipBd Gmmul
4. | 2 (HeneN s phig 6 4. | gmiterd (S1P)Faily
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BemevFs(meir Gumul GUTFSH GmBUT(H)
5. | eumemipuilest 5. | etuier (Qupriu’ L
o FHdH0aTHam Corul Grmul THMINFFHS)
GB Gpmul)
6. | ulumelullesr 6. | Geupll BTUISSIY
BemeoFs(meir Gpmul
7. | QeueiienL_ufledl  [HFLDL 7. | Qurenienish@ aimid)
GeualliTdped Gmmul
8. | OmeveViest SHIRIGTT 8. | BenmibLeiTenemeuTSHLD
Gl
9. | Geueitemfluiesr  GgLo60 9. | dld@eiGerum
Grmu
10. | séaTaiuler G060 10. | Quilusbento
Grmul
11. | Fleireanbemnto
12. | HLLLD6LD

® 9 MILMTESHHIQU  MAUTEOHMET  (1IpHeJ60  HEWILBIBBMT.  LLEheDFHeN6N
SHTHHHIQUl  MEUTEIVH6T  ‘MDHEHTMEUTVHET DIeV6VSHI  MDSHESHT. .LUTDH6I
Tl  DIEMLPEBLILI(HESOT360T.

EN6UTEIVSH6NTeL gUBLIBL Grruiser:

® MAUTOVH6T - HTAJRIBETNNID,  alevmiGHHeMevld,  ealdToHeisid  ChTUISM6T
IBLGSHIF GBI eweugerd Grruiseaier LILiguled OBTHHSLILIL (H6TeNg.

o ulfl o sudleT euensBLILITGH:

o WhmeW UTLLIUGHUTD Ll eepid Gsmelt o ull(peiten  wBmpid o ulybs
QUTmHLBH6MTEL SLedH 61l DIPHSHIGTCENTID.  HIOFH DIBIBTL  UTLDHENHUTNED
[BLOGHLOF GBI LI6V QUIT(HL_SHeme6rd BTt GuLD. [HRIG6IT (M
wemeINTCHFHHBGHEF aBmIeoT OFAMBUILSTES SBUMET OCFUIH  LM(HEISET.
BREIG6T  bmeVHelledl  DIPG, WeOTHeMeT FIHGHD LD  6Uend  [HIBEIGHET,
LUpeneuseier @eflenowimet @I GuraimeuBens JHHHS BTy HeHHNTaHe6.
STESInIgU!  GLIHLOUTEOTET ST Fledmen bHhIG6T @ellULLD 6hdHHd OBTewI(h
CFe0anSTHeT. Bhe DMILINSHE(HHSH BhIGS6T SHewll CUTHLsmend GBI
(Wigu|om? BRIG6T Hewil ST dHemenll Ll uiedl (Bl ude| GauieiTaenT? BHhiGei
el QUT(HL HemeT QUOBIGUGBSHHINTTHET? LDEVTHEMETUID, LODEVHMETUD Gy
a1l eauliliTeat? o wibhs wIb, BbHH FHp Gy Guramemer Gy
GWSHFH60 meudbsd BuieIoT Dlevevdl GeueiGouml LTMaled eneuliiTaenT? BHhISe6I
Aeoumens GeusiGouml Lflalled meudbSH(HLILIET DISHBEST SHMTewID eTedieo? a1
auemalILT®h  Fev  uemiyseier  SlgliuenLuled  Ufibg 0 QsmeTeusB@SLD,
RUUIBSBEGD LWSTLGSSLILGHEBEH. BbHH SHWUTLSHH 2 ulifler 2 06
AUMSLILITL 1966 DIBIHHICBTETCUTLD.

e Belaeudled o2 eitlemn 2 Wilflemismen  aUMSLILIBGSHHIMNSBHTSHLI L160Geum

alemswTer  (pwBdlsepd  Gumosteteniul Ler.  “STeaugalwede  HhHend Wimeor
SHGwm. .gmedLed  FHTeumibenenl LB  Siewwliyl  Uswilsefler  jglitienLuied
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OJBIGET,  UHTFOFgHeT,  FpiOggseT ol  euenSLIUGSHHeT.  GLogyid
SIMeOLTL 1960  allevmiSlamismen QIHs BBHIHar gl uled, Heuly BB
Brs5z o ulflset (Enaima), Aeiypmpobs @Qrss o ulfisst (Anaima) erer
& OumbLfeysentall LIflgHTT.

o 1  elaliGaiwied o ulfler 2 usHmSH ~— SleuBmlel  LIMBUILIGHTL|S6NT 60T
SIQLILMLUTED  HTEUIHISET, @lVmIGHET 610  BH  GUSHTHl  LMHSHTT.
aeflenild Daufledt euensILTH WGHS LiaienemL e DML HHH. BSBEHS STT6wILD
Baim o ulfleamsefled OFHTevsvI &M 2 ulflder, GUILL &m o ulflser sl
@rewip Lfleysemenuyd @eaipriad CaisHa @61 Gueale &H1) aumSLILBSHITT.
®6s Gumed &TTYLL (pedBEOWF FTThHS LGheDF EThSemensd SBIMTL 6m |
(POBOWISH CBTERIL HTaU] RIS EHL T QRETIBTHE CFTHEHI UmBLILIHSH S GTTT.
&sTeolIBUTEFe0 Baier  GFHTHOEIL LIS — ShHalseller  euenTFFHETTenIoTs
auemaLIUTL LmenTder  GeuealGaumpl  Lfleysenmer  GFsvelled, o 6lTemeniolILNLI6D,
shalwed, cpevdbdmpl 2 ulflued, @entiflewmmow (Phylogeny) Gureiis  Goguid
LI6V LIG00TL|&6M6ITL LWSTLIB S Lelufed o _eiter o_ulflemisemner
AUBLILBSHH U eiTenenT.  616iiBol, UMBIUTH  STeLHHBCHMBUILT LHul  LfewITioLd
QuUBBI MIHBBS.

euenSLILIT 19T BFHemen:

SpdhHamiL. Cpresmnisamen Henme| GFuiLl eumnsLILTH Dieud DTS BSI.
® QuTgleuTen ULewIL|HeiMenT SigliLienl uled 2 ulfemiEamensd GSTL TLUGSHHLD.
o Fpiiweoysefier Sugliiemuled o uilfeimisamen auemILenB CFUIISHBEGLD

e LVGBaup o ulfleids Gupdseisd o efen o ulfleamseer GHTLTeOUL  LIBAS
SiBlLIGLD.

QUMSLILITL B (LPeNBLHGIT:

Byewi® Quqpd | eweaiim Gupd Lfley | Breiig OupLfey | sgbas Qu@mb Lifey
Lifley
STevellTCeTwIerd | 6TTGleTerHL BamliBsvewi. (1956) | R.H. el LT&0sT
(1735) CansB8sed (1866) (1969)
1. MNemmenrGL 1. yGymiigerdLm 1. Gomefym 1. Gumeofym
2. 9lenGoedwim 2. enmmewtGL 2. yGgmigeroL_m 2. yGgmigerdoLm
3. 9el@oedluim 3. enmeusrGL 3. L6homTFHeit
4. 9eNCwaedlwiT 4. NermmeuntGL
5. 9leolGoedwim

e o UlflamseEprdd QoL Buueren  ufleumod  OHTLTImeT  SISlUSBELD
2_5a|BBI.

o ulfl o sudler suensLILIT(H:
e 9 uilfl 2 sudleil aumaLILTL ML QUL {H CETBHBLILIL (BeiTengl.
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wbe Oumblfey eusmaslLT®H:

R.H. allLmé0sT e@ib oOWwibs eamalIUTIguied aleOBT 1969 &b
o6 mbaH OumbLIfley  eumsluTlgener  (PeTOWTHHSTT. o ulflemen
SlauBBial g6 DML, 2 L 60 LI, 2 eyl L (B, SeIIOL(HESLD,
@eriuflewimog Gusd  OHTLY  FweuBmier  SigliueLuled  Gomeiy,
LGymLigerdLm, L}, (6hFen 6T, LNenmmeoorGL, Slefl@Loslulm o160l MH3|
QuepbLIMeysenmsll LM .

HenBE6IT:

Obhs aumsIUTH Fdbsevmer OCFed WO, 2 L 6VMIDLIL — SLSluIebS 6o
SIQLILML Ul6d SIENLOHBHSI.

o eyl L (Lpedmuie Siglitienl uled @eIaendUIUTEH DIeNLDHSHIGT6NSH
UehengFHeT HTeumidbeledmbam LfHHs Holwns eneudbslILL (HeiTerer.

o _ufifleomhiss e alent Gul STEILILIBLD B et iLiflevorTio & SHOHTLTLIement
B SHHHHT_(HSH B

SMBHGIT:

BT, amylL  wep o ulfleomser, OFed &S&eumenLw, F6 FHeurBm
o uiflenmise Gomealipm, LGTTL 1I9erOLT 6lemid GQUEHLDLIMNN6D  meubHSBLILIL (HeiTerTeT.
B &HeIMT60 [ORIRIEWIC] Qu(HLDLIT6) & @THLD LI6VGUEM&BLILIL L LieootLl 6m 60Tl 1
(Heterogenous) Gupigslesiser.

MEUTENVH6T @HSH UmBLILTL 1960 C&TEHELILIL alle0m6V.

&m0  Geumerd 1IOBMID DleUIH  FH  QUIUTENTHEHD  1990-9ud 6wy
o _uiflenmiseried CLPITI (P&l o _ufiTiLjeomisener (domain)
SN(WsILBSHIHIT. Deweu  LTHleflum, oTHHCw, wlsflwm  ereLmeaISH6TTEILD.
Beiauemaliun® rRNA préeiCument . OsTTauflengulsveien Gaumiun@®, 6Fed
goualed 2o eten  Qamupliyseder ool CurepeuBpielr  SiglitienL uled
® sitengl. HToed Bdeumelwim - edifldh, 1998 sub oewih 2 ulfl 2 aHHBS
HpHHIUL L sm Guepblifle) suemsliumyemer GeuefullLmi. @&ed OGomelym
e GQu(pLIflewey  SiTHSUTHIfNWmISET, WUTHlefWmIS6T 6Ieiml @6 MLl
UfMgant. siewmienioulsd HAGymeyd g5 uieureniasepd 2015 sub e 6D
Quepbifley suemasliLT 9emen OeueMuil LerT. @& SHTwerd GHeuTellulT-eroLdl g g6t
am QumbLIfley euemasiUT Iger OFweowpems Frihs  alifleutear  GHTGLILTGLD.
BObhs QUGB ILITL_196OTLIIY o ufiflael S EIC) WO I6LIHLIDLITl6|BermTaLl
LIMéasiul Beimemenr. (LGIMGasMGwimLr, w@asMGwim Lr) yGrmBasMBGwimlLr @yewih
Quepd Ufeysemaad DISToUH STHSUTHeTWT WwBBID WuTsleflwm  seTaL,
WBasMBwim Lmemeu  Gym_ CLnB@ameur,  @GymbleroLm, Lehengdeit, LlemmenrGL
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6TEDILD

REANT

QuU(HLDLIM 6
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OuI(HLD

Bgled

LSHISMISSHH60 LFmFUID W oB@Id o Osmew  uUTHSEHD, Eeneuu|L 6
OBHBHLOTET CHTLTL ML UI LIev alend HBoBB 2 ulfleend emeudbBUILL (HelTerme.
LwmL1b&elT, vl urndlset, &SMUGLTGreim &6, oaemidl o0 GUTEIBM6
@bl GuEbLfalar S L1 GuBpIeTeTe.

ROLmLIMNey suenasILTLIgaT eLUILI{H:
LIGRTL|&6iT Gomeufiym UGymiigeroLm | L 6hemF et LlenmewtGL S| Goadluir
G606 6T OFHTeLaVI’ & | GLouiujl & QouIul” &(m QUi s@m | Goulul &
HETEMLD M o uiflse | @ _ulflser o ufifleer o ufifleer o uffser
Prokaryotic | Eukaryotic | Eukaryotic | Eukaryotic | Eukaryotic
9 |60 &Q(h O&60 | (h G&6L | (h QF60, | Ha  SleLEVLS Hasbset [/
SIemLOLIL] o uffleommis | o _ulflemiset | L6O CFed | 2 mILSSeT | o - /
61T o Wilflembise | QBT emeu gy
o mII
LDGUOTL_6VMRIBGIT
OPTEwTL_6m6
QF60 &auT Qged G | @ Flov | GFe0 GOUT | QUTHIOITH QFevg6uT
o _ewi(h o uifemisel | 2_ewi(h OFe0 FUT | BeLEN6L
(GungGLm 60 OFed &au | (GFeLeIBeoT | 2 6wi(h
FHMETHBTT, | @ _6uwi(H. o 9eLeVGI | (GFe0eVIGeLTE
WOWCaTOLL | (OF60eB6TF | NBL 196TTED 60  LE0TSHI)
MLL GONTED | M6D  SUEISHI) | DLeoIGHI)
DD ) glev
o uifemisber
60 OF60 &aui
ST ILI(Heug)
60606V
o GGl L SHBSMITL SHBFMITLY ST L SHBEFMITLY T L
(Lpems ML (PemM | ML (PemD | (LPemM DML (LPEDDB | (MM
(afl&Faniy, | (eM&Famiy, (U (Beustenilad | (@ell&FamitLy) (aN(pmignL L
Gougl&amiry) | Lipamiryy) 6T, o _ulflemigei
iyl L B3 316001 600118 )
o6l L (MM 6iT)
(6L (vt euol
6T,
& (131316001 63011
&61T)
ALOOuWrFd | @LOCuWTEF | @LUCUWITEFS | ALOOUWTFS | QUEBHDUTEID | GLIHLDUITEILD
SIeML_UJLD & FHmeur | SHmeor SHmest AL UOuWTFS | L OOUWTFS
Slmeir o MLUWEME |2 MLWMa | DIBmenel SHme Slmeir
DI6L6L) DI6L6VL) SIBBeneY 2 ML WD
SIBBE6Y SIBBM6Y
dBSHHGHT.B | SYTHS SHeyBFTemLIL | FerdL_&H6iT, url e, BL_BLIEHESHENT,
o uilflemider | umdieflum, BT, srenmeget, | UengGuim.”.em | (paIGdsIDL,
wpursteflwim, | ewLGeormillent, | @& UL &aiT, SIBBEN6L.
FwBeutm.".ums | 0123608601 _H6TT | Li6henT H6lT QLAGLm. .emL
eflw, e, L_&eiT,
HI9CITe | L 6EhenF H6lT, DG TerOOILI | (LPHIOFHEILDL
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LD g e, | @uium, MLD&6IT, 2 ML WIM6Y
améBsmiilen | Llenmerd@Lomig Sl 6hFBuimerd
TeYOLDIT WD QuITb& 6T

19 TLIGCeITGF

Lo,

(W) gy (123 [V

oy semev  etelidl L BarmilenmOed  Geol (hpenmer  ibGermigeniiuid  L1Gyail,

Gameflweorderd Lmofleterded  Gumeis  wFsH uTHAUGUTe allemmed  gBUGBLD

bloom) afensmeum@Lp.
&L Beomgll LEGHUN60 LIGLeLTUTTHBMTHHTEN LOGTIH6T OFHHI DIQUISH  HITTERILOTETHI.

Belalenene] 1982

D DYeWI(B

CUGenmfiLmellesr  Guom@

(Algal

* QUL OBHESIOTE OHTLTYMLU L0 6umd HBms 2 ulfleemnd
meUSSLILL (BeTemenr.  LWMlLLb&eT, uwpuyl  urdser,  SMUGLTGmerT seT,
paremipdL o0 CuTaBenar @bHI LD Lflalear S L 1b GuBpleTeTeT.

urslefWImIseir:

uTSlefwImiseT HewILITEMT jevevgl e1glifigent?

e B aipsaled sulewgd sSUTHSGL (WPOBOW  HHRIBET  H6U6 SHHHIGWILT?
fpiglel 2 opdhsult  umeded swbsl s CEISIBGL LUBe Sulims
LTBISBSH. SDOTBBSSHBE SMyewild eleier? et HUlT LefldbaiBgs? SboTBBLD
ooT&HBLTBLFeDeverD  euTdlged et Hullifled  smewrliLBLld  UTSlefluighsmed
gBLGaBH. SHulfled o siten eoTdhlgsd Siblevd LaMlLSHSHAINOMWISH  SH(HBBSI.
ML..LUTUIH STUFFNISE SenTdHuleraiTaent? @& FreoBomGersisor  enL. L
aeib uTdhlefwbsHTed gmuBD  Crrwm@. eaBeal  OHTEONI H(H — CFHTEuTL
utdleflud DiHer  Hettewld, S GFweddeT  SiglitienLuled,  (wemmGul
BUILSITHALD, eiHflmsald SHSLILGSBSI.

grum’ Gsmd (1843 — 1910)

grum.  afleinild  Gamiwer GCard  OigTwel HILeWLE &MIHS  LDHHSHIMHLD,
BlewTamuifuiuied eUELIBH(HID SLAUTT. BeUT SIS TEL  LiTdleuiuNuled e
CaxmBmIEITed  SHSLUUGHDBTT. Seut GCsmomfl  Gpmul, @meoym, STFCHTUI
GunaipemeausEheHBTe  CHTUISSTTNBMmeTS S BLIRSSTT. CHTHBBIHEL 6IeILD
&hHHMS alendbHw Ueielm GCarhemen SigliLienl uled HiepLlsHHish ST IQ6ITT
Barader BT UTBH6T). ®auhHbEG 1905 b  wWG  WHHH6eID [/
aumpalwied LflelBarer CrTOLsD LMl supmISLILLL H

ursleflwulwiede enLD60BBE®6IT:

1829 | C.G. eaamyeniQuis umdlefluid 618  GFTeLemeD  (LPH6T
(156060  LILIGHTLIH B GITT.

1884 | FpSlerdiguiest Slgmb  eTeiTLoUT &SlFmD  FTWGLOBBILD  (LPeDMEnU
SIB(WPSLILB S S I

1923 |GLal. H. GQuted “Oured ewasBuiliger” wpsHed LSHLienL
GeueMu i L.
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1928 |Ugifles  &fl. .08 ursleflwsser wwIuam WTBBHMSHDH
SHeIL MIHHITT.
1952 | Gxgmereum GeoL LTS LlenmerOlol ewL_& 6w MIbSHTT

unsleflwumiser Gsmeopil & (Prokaryotic) 2 ulfl eumsmws amibs @m OFe
SIOWILmLW,  SmaHH DL mseled  ugelujeTen  HlewTemuiiflseTm@Lb.
ursleflwmisemerl uBpsl omlwb Wfley “urdleflu uied” el  SIBWLILGSBSI.
LFF  alehETalWTel el 6l ..UTel  eSeuaiiamns 1676 oub  Lewih
ursleflwmidemer  (pHet  (1PpHeled  HlewiGeuimdhaslulled  HewiB,  DIHEHE
“oiefsvdlyeerd” (Animalcules) ereiipl SIWWPSHHTT.

umdlefwnigemeT CUITSHIILI6wIL|E6IT:

o Qe OFHTeLVIL B 2 UlflGenm@GD. 2 &([h Falab, Feualemmed @il L
OF60 HIHIEIMILILBHEHLD SHTe0TLILIB6IFH 606M6V.

o Ul QUIMmeT o L&k @55 mwii] (Nucleoid) oievesl WFLERISHTHIS
(Genophore) sievevg CamBpiaiBlensy o I'asm (Incipient Nucleus) eieipi
SIPWOLGS B

® (QFevgaUT LTEIFTHMIL S, LTHBIBETTED LS.

®  (Q(HDLITETENOWITET  LITHefULImISTe0 LFmFUILD SHTeRILILIHIH606m6v. 61601660
Seney  FMTYLL  (POBOUWTF  FTTHHmaUWITS 2 6iTenel.  (61(hHHISBHTL(b:
allmMBwm  &meu@y) Hev  euedwTer  UTHleflwmidefled uThleflu  UFmFW
BBE6T STeLLIBeST Sjenel HBFTTLY o’ L (peppent (Antotrophic)
GuopsTedlepert (IhSHHISST. B: GHGITGLTARUWID).

GLeL BB Gejlienu UeuidseT OlamedBsmursLit enuGeomfl  slgnild  &lmb
a&HT uTHlefwhHFHTe0 GgBLBSBSI.

Gudleveverd gifldFwisiidlery etamild  LITdlefuighHedmba GupBliuGd Bt maa,
uufirsefed U&Fd erFHiiysHseenomul DiFHafss o sadpa (Bt uulirser)

o urkleflwmisear  &m  LNeTemiHe0 (Binary fission), osaldhgisel
(Endospores) o meunged Gumeis  (pevpsefiled o Lev  SeiOLHBSLD
CFu186vTme0T.

o ursleflwnselled UTEIICLHGBSHID Eenenia], OFUSHIOTBMBLD, LOBBILD  LOFLIGD
oL HHev GuTeis  (penpHelled HOLOUMBBI  LBIFL QN6 HSLDHSE
CoupuT(heeT DML BGIMeT. UTHleMULMISTNT  6lgalDd OBBID  HenFUlenLD

Sl (penpuled Coumiul B STewIl LGS MBS

ursleflul CF6eLENIET [HIGRTERTGNLOLIL]:

o umdlefiwl GFed P UGHdmend Goreni@siengl. (i) Geuefwems (Capsule)

Slevevgl BemensECasTBselHherd (i1) GFevgeuT (iii) enal GLmilenmeib.
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Ceueiemm HleLeVGI HlenensBasTBH6VSH6r0:

Feoo  uTHlefWmISeT aUPAIDLILITET  SHTenD OCHTeRIL  LITeUFTHmIL H6T  DI6LVS)
UTIEULIML L. 9I6L6VHI ETewNgeneTUD GCIBTENIL LI 60SHHTE0 GLOLILIL (H6iT60T.

CFe0aauCITH H OCHHIHIOTS DdWhHS HmendCsTBHdHelemevren 9IHdHE)
Geueujemm 61601 SIMPSHBILIBGHBS). B emeSH6IT umdlefluimigener
o suTHeIeNphHID, o ulT  eadToumL sefledmbgd  (antibiotic) ursiETHHIS
CaTeTUHBG 2 FH6 8 60TN360T.

OF6LGGIT:

undleflwmseler  GFedeauT  Wsad  Hobseomer  HMWLLMLWE.  Senel
QULBL TEemendamer olevevdl LBGaTOLLIML L Semmed oteighl. (N- S1FenL6v
GenBasmervenioest, N — SiFlenLed Wugmdd leod, 4 Sevevdl 5 HIOGerT
Slflevmismend  OaTewi OuiemLl  OHTLITEL  peoighl).  UTdlefluimiger e
Qzevoaeufley  Gumflegr (Porin) umelOuUlewLL S6iT  OGHS — STemILIGS STB60T.
Bemal HMILOUTHL &6 UFaldF GFevaudBE 2 SHailfdlemen.

LI6mTerdLOmF 616)]:

Lemmeroongele] eLIGUTLTSHSHSHTeD DLeidhl. @& Fplul  cLpeudbamBIHeT, SIUe &6l
o | 0F606UmBULD, GaueflGuipieuemHULD & BUUGSHHISBSI. FHUTHSHH60
BapFFAulled auenTdlensd OUMbHoler SHINCaBBeHHe0 (DISTUH FHFUTSHIHLD6
FRIFISHOHTLL) LmE Oumitd OBETHSBEHD, @elFCFTdmaulsd  FHLBLD
CBTHBEHD LlemTerdIoTFaialed SIenLObHSI6T6IT6.

nFL_GLmienTaLD:

g CLmienmald I THHWTRIH. USGFH @olaLSHIHID HTenOUnL UG EFH60
ABLTBambsEpD @5y OFed o sen dsll  QuiBLaepd  (inclusions)
sTenlIL(pPeipear. mF CLrienmmasdled o L Gurplsents FHlenendCareger, LTed
- - ewamlgréeiyuCrl SHisesel. HHBH SHiBeNs6, eauefllio GUpssT (gas
vesicles) GureiBene el ILIBE eTBe.

unslefwmiseier &&GrmBomGamib:

ursleflw  &GImGmGamd  aul Laugel. GSmIcbHIoTs  SF(hHewi  @ICU]  LPeLSHdnD
G, Bxh OCwuu sm o ulfluled o eteng Gumev Feualermed  @GWUILIL B
sTewIlIL(heugdevensv. @ogliued QuTmeT 2 La®m @s5% el (Nucleoid)
oleoevgl  oguemisThidl  (Genophore) 6B SImWSELILGABH.  BHEMBB
Bemeouied . Gamemevulesr DINA 1 mm  men(penl WHTe  EHHSHTEID,
SllaulflarsHBGsH - CoHmauwmear  DmaIHI OJLIWED  SHBHEUELSHENETULD
®_ GG S BUGTT6TG. DNA andlero@L et LT SHSHSHIL 60T Bememihg)
srenililBeaudlevemev. el GGImBTGaFmD  9lsbevgl  aul Laugaisveter  DNA
PV InNIET  Q(H(LPeMe LilemTeroom Felalell @(h UGHUWL6T el louilbliugl eiGu]
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ArlyliumL gellett  Curgdl  &m  GCIGnGasmbsenall  fleugsBE o ol
yi&Spal el BLOUILIGHBS.

LlemmerodL_:

o urshleflwmseied  HTewidbamigul  FlenDHETT6OTET, QUL 6llged,  &UILDTSH
QUHGHBMLUD Heitenld BT FmBHL GHCITCLTGambase LlemmerddLl &eit
oT6vT ] SIMLPSHSBLILIBH S IB60T. Bemeu QUG SHSHEITEMLD o uflitermiGLIm(heiT

TAHMIYSHSHmID,  ueiie_GeuTHmIBmeNs HTRIGD SO  SLPUIeUBIBETeor
yUeISEMeNL  Gummeener. UTHlefwigHer  FCITGLTGHmMOsd  STewIlILLTS
unslefGundler (Bacteriocin) woBmib pFsSsmenDd LlenTedlIl S6lT 2 BLSH)
Ceuidlemer. Wemmerdl &6l 1 —  &d@mbaH 500 &HGeom  Siguienemntsbel
(Kilobase)  esuemguievresr  oleneyseiled  GoupBdier.  LTdlefluimbiseied
sreouBd  Gorss DNA  aled  Wemmevilit set  0.5%  waed 5.0%  sueny
9 6T61T60T. LT &b Lo Tl 61T 60T QaFsvmerflew STeuTlILI(HLD LTemmerOLOIL & 611l 60T
aewienfidmad  CaupuBamgl.  Uenmedlll 61 SleumBmlest  QFweOLIT(BaH61T 60T
SIQLILMLUTED  SpdHBeLaITm  aUnBLIUBSSUILL BelTeniarr.  F  (auendseitenio)
asmyenf, R (agiiyghseienn) Hemmeviil &6, Col (Bsmeldlesr) Llenmerddl e,
Ri (Gaflemerss @mewi(hd)  enmedldl &eit, Ti  (Blpevevenuld — HTewi(BLD)
LNenmmerOLOL &6iT  6163TLIGHAUT(G)LD.

LSBFTCFTLDH6IT:

emmeroiongele] GUIULILL  Fev @)L MmiseNed GODH6T, Fml  GHLPe0H6iT,  GLDedT
SIbsGIei  Bumei  augamiHeled OGFe0elled o GHTHS  Fov  OYLILBHM6NT
Capmimpielsdlamper. @emeal eaIBTad SHIewi(h LoGLILEHMm6T gBUBSHS HemluglienL
oIFFMbaF  CFuig FandlHHdsSGSD, Qm  NamapssbSn 2 Hal
QF U186t 60T,

umeVIBaFmMDEB6T BleL6vGHI LITeNTGUTEFTIDES6IT:

fGuTBambae UIsFCaTdma HMLOUBID mWLWHISMTGD. @@ 605606060
fGumBamb  erewiemilbend 10,000  apgied 15,000  euemy  CoumiLBESm&.
FGUTGambse 70S euendedul FTTHHH. BeneudeT BTewi(h HIENET HIEVGHM6NL
Quipisitener. (50S wmmid 30S) geusd RNA (mRNA) Sewipufest 15z Lisv
MBuT@smbseT et Gaiba  smewiiupeugd  UTINGUTIGFTIDEET — ©leL6VS)
LTe)@FTID&E6IT 6T ILIHLD.

smguien (Flagelum):

BLUOUWTFS gemLuyd dev uTdhleflwmseaiar GgFevgaumel(Bha CHTaimidenms
Goup' L. men(penLwl  elewteriBm  Gosvedlul  wulflentp  GuTeB  SIWMLOLIL|SHEIT
smFuiempser oI SmpdslILbGHamer. el 20 - 30um el Lpd, 15 um
BeN(plD 2 emLWewal. QUL &m OCFvdeisd smFulempser 9 + 2 66im
SIMWLILTD  OIEIDHS — [HIGWT6NTEMPHETTHED  DLETEN6L.  SLEITeL  LITdlefluimigee0
@aloeurm  sengulemwpuid @8y  @h  miewiewlempwited L BHGWD LIS
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sFUImHeT G LIOUWTFHSHE o Heodamar. SHmFUlenIpH6T6 616016015 D
LBDID  SemwalLSHFHler  SgliienLuled UG eumBWITET LTSRS
®_6ITGI60N.

sFWempser B LOUWITEFSHEG 2 56| 6meol.

~Ubflew (Fimbriae) oebeog mewt Hevbysen (Pili):

&Symb a1 urdleflwmisefer (6IhSHHIHSTL(B): elenngByrumdlefluwid) OFevgeuresr
Guopupshdled  wuliflenp Gumeis  BLFeeT  sSTevILGH GBI,  E6w6eu  [HI6woT
FIbH6T  SlevevGl . LNMDAGW  eTeILBD. Sjevevgdl . .LNDTGW  ereILIBLD.Eem6l
0.2 waed 20um perdemzuid 0.025um ol L Hmpulld 2 ol uler. EuleOLITeT
Bl FbLBenend  Haly  uThleflwmseaisr QamewialBEg o FHal  OFulujbd
FABlLeuenaswimer LTelwed HiewFsbLsend (Sex pili) sremliLiGalsisen.

gymb FTwCLBEpILDd (Wens:

1884 oub ey OLeTonTes BILeWLE &MThS LO(HSHHIeUTTr SHInslerdlpulest &IFmLD
aTeTleUT  Umdleflwmigemen GaupuBHEHID FTWELBBILD (WOBEDUI  (LPH6T  (LPSH6eVI6L
o (HeuTdSleT. @& @b CaupubsHaid FTwGLBEBID (PeBWTEGLD. SLb(penmuied
ursleflwmsener  &Sgmbd  GrT (Fgmbd  FTwGLBGWD), &gmbd  aHT  (Sgmd
FTWLCLBHTH) 6160 QT6WIH CUMBHONTH  AUHBLILIH I

sgmb  CpT UTHleMWmISeT Lgs 2MHT FTUSHMHH SOSGHT SHbHEneUHHIH
CaTewi(p SILTeaSHTHBSHH0 CHTEIBISGIBT. ST 6IHT euend LITSHlefImIS6IT
L& omHT  FTWHmS  gBUSHe0eme0. LleiennT ST .LJTONaT  FTulS S enelLl
Lweu®SHd  wrBm FTwomp  GFwiud  Qumupgk  HlewrGentmaalulsd
STamIbGuUTghl Feauli] HpsHHe0 CoHramiaidemer.

agmb GpiT, HPmbd eHT uTsefumseEnsd DoLBw o eten CoumLm®:

al. LIGWTL| &b 61T &gmbd G umsleflwimiser Sgmd i ursleflwimisert
61601
1. Og6d Gieu 0015 pm - 0.02 pm|0.0075 pm - 0.012 pm
DI & QTBHBTD FH9HBIS | Dl6T6YL 60T OLp6veVILI Li6v
STeootL ILIBLD DIHBHEGH6NTL HLGF.
2. OFev gaufledr | GULNQGL Talemerabmest UGUTUTSD,  UTEIFTHHMTL
2 BIFHHHMLD STILILBUSTEL  OFed  FoUT | HeveeUWITEL ETHTe0  BlFed
SaD 2 BIFWITers gair  Gpéipeys  (Elastic)
SHAWIS  OBTEWIL F).
3. Glgcosiuiflest QUL GL & en 6T a6 80%, (3 -1 2% QUG
Bougl et LT ST SHmIL_ 6 20%, g@@m&{f@&’@ﬁ_s _
OLsamuid SILOl6VLD '—'”@5]5”55@?'—56“3
S FWeuBemBL  CLBBIeTETSI OILIBLITL|T HEI6TT60 UG
(O 35 (TR SiLlevld
ST IL(B6H 606M6V
4. Geuefliyps Felie STenTL LB 606m6V STenT LGS MBS
5. Quifitiienmero @l | sTentlILBeISH606mev STenT LGS MBS
Geuerl
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6. QuesiFledented FH® Slenalled | GmmhHS SleTailed
LUTHHGHLD HT6nLD UTHSSULGS B UTSHSsLILGSHBSH
7. oarl’ g BHeneausmel e dobseomer oL (B | WS ererflu o L (Lpens
2 ML WG 2 ML WG
8. HenFUTNemLpUT 65T Byeni(h  GUEMETWIMIGENTED LG | BTEIEH  GUMGITUIRIGBETTED L6
SHEENLD susdret o gy (basal | SI9SBTET 2 BINL CBHTEHIL G
bodyrings) Qsmewig.
9. GamapLiy BYID | GoBHS Slenaled SHTeOILBLD | DIHB Dlemalled STewrlILIBHLD
LIBGUTLIT & 6T
sieney (Lipoprotein)
10. sIrIBLIT — | smemriLI{Bheug)s06m600 STeIlILBSH MBS
UT60\ T b B amIJ L 61T
(Lipo-
polysaccharides)

B 6 BLTEFTIDSH6IT 6TEHIMTEL 616016017

SlbGaurervenLifleveod  CdaGLTCL Slald  aeid  uTdleflwdSHaer 40
o 50 GCusemewLl  (FesOs) gumeiimer Goibg  Frhdlelsents
SHTEOTLILIH ) G5TN360T. Benal B er@LT@F T 61T 6TGOTLILI(H &) 63TN360T.
ursleflwmiseT @bs CuwdharGLTGambsmens UWRILGSHS 2611 L FFHSH
0 &HHDH LIQLOMIBHE6T 61611360 & 6usTL 1585613601

o Ourgieutsd &Sgmb  GpT  umdleflwmseaiar GFs0  &eaufled GUUUILL  Slemey
OLsamuis  oufeod  (Teichoic acid) w@pw  OLswgrels  oufeobd
(Teichuronic acid) sTWIILGH GBI DISHBIL T FBHOTS LTI FTSHBHEMTL
LPELHIBIHEHID  STeIILI(BSleperr. HITD eIFHT uThleflwmseaiesr GFsd gL
SITEILILI(BLD QU9 BL_THlemerTeh ST 6oT SIbhHHBG GleuemGu eLPEIT M
UGSHUEUTHLB6lT  sTemiliLpdemer. 1. «UGuTUGITHD 2. Oeuel&aele 3.
LIGUTUTEIETEBMIL.  LPeLSHInmIH6NT STl ILBSlemert. GFsvdieuflesr Geumi L
SIMWLIL, WBEID DISHET FBIOLT(HL ST Smd FTWGLBGSLD (pedBuUle (Wigaled
Goupium enL & ST (HusHBEG (WHIHWS STyeniondlemer &Sgmbd  CpT, 61T
ursleflwmsensd Senl Guiuleien GeumiLmhdeT CBTHHSLILL (HoTeTSI.

urslefwkisefe sumpaiwed CFWIGOHEIT:
GoUTH SHFH60

ursleflumiseied @Tenih aumBWTel FaMdHHe0 HHDaH6T STRILILIGSMBI.
1. &sTBW FFeuTd 5560 2. SIBDINIT FaUTdSHH6e0

sMBE sandghzed (Aerobic respiration):
o Qelaumd  UTHlefNWUmISEHHSG  OmIs  e0sLJTar  gBLliwmsd dbenilege
CramauliubFBH. e STBBIEIT  (DLHINET  B60e0TH)  GHLDHIMEVH6ITE0

AUGTTAUS VM6V, THSHHISHTL (B : 0L OFLICL THTHEH6M

BemeoompT &R GHeundlser (Obligate aerobes);
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°* FauTF BaDFF5HG &L_LTWILD &),H6nle 6T UWSTUBSH S & OaITeiTEHLD
uTslefwmiseT  Hleweolommm  &MB®  Feuntdlder  eleol SPGB eTB60T.
dHHHHHT_(H: MSEGITHTHSH6M.

smppiew sandlsse0 (Anaerobic Respiration):

o BOalImd uméblerfluImhigs 61Tl 6ot QUETTFF S G LD, UeTTFFleng LOTBBRSHSH MBS LD
i Himer  ChremalliLBeaudlevemev. SLeITe0  CBTHHHL  alenerdailed  eLP6VLD
BBVl CUBIF BB TBHHIHSTL(B: SHleNTerOLMiguiLd.

Bleneoompid smppiewm e _uiflser (Facultative anaerobes):

o Heland  UThleflwmiser  oiberimemer  @migH  eleodlgTeT  gmLlwmaLl
LWSTUBSHS DLdbenimCaimm  (WwemulBeor, STBMIEITIOE HL OUBID GCBTH &HH60
allenerulledr cpeoomasGeur  ouBBeneoll CUBMI  eueniTdleipent. F.Camemev  GuTeB
HeMeODTMILD SHTBBIWITF  FauTdHel SigeuuiBpled gBUBLD FipoHsL 19HeiT GUTED
CHTBHIHVIGBEG 2 6eMMGD UGHHeiled Hhd, W alodjeursd  SmiE
SHML_SHHIQUl  YHIMET (PUpUmSUID  UWSTLGSSWILTET  STIBIE0TT
alenTHlensd OTBBSHAHMBE 1oT3l, SHTMBSIGLEVT GHlDHleNeVENUI 2 (HUTHEGHBHI DIhIG
STBEIOTT  FeuTF  UTHeMNWmS6T aIeNTaISBEG BB GGHHmeVeNUl 2 (HeuTohd
Cpmul o _ewiLTdBal. aBSHHHHTL(H F.Camenen, FTe0BLOTOlIeL60T FMmeTmhisber.

GaxLiBer. N6 uLTSLefwmiseNT:
Bemau CO,; emalll LWSLGSHS oeuen(bd UTHlefWBIEeT LS. TBHHIHHTL (B:
Ga1bemLIBGe0TUITELIT.

o6nL" L_(Lpens:

oar” | (enpuile Siglitienl uled uTdlefumiseT @Tewnih aUmBLILIBLD. SIMEUUITEME:
1. sBaiy e’ (pes urslefuwnsst (Autotrophic bacteria)

2. amiigllL wewp undleflwmser (Heterotrophic bacteria).

smamiy oL (pemp urslefwniset (Autotrophic bacteria)

e dlov utsleflwmsel SHHBEHEGHSH CoHmeuwtar o aveneud ST HwTihHHs
Cameidleperr. oo  HWETTY ol L. (PdB  UTHefWBISeT  66Iml
SIMIPSHBLILGH GBI,  Belluend LTHleflumiEeT SpsHbenil  HlenewiLiifle)sents
QUMSBLILIBHSHSLILIH S 13601,

M eemea’ L ursefwmrises (Photoautotrophic bacteria):

o Belaumad UTHlefwmSeT @Giw el SBBemey HHTTOTES OHTEHIH 2 6mienel
2 BUSHSH OQFUIS GBI Bened SLPHBEWILITH UMSLILGSHSHLILIH S 3601

usb &hHHd UTdefumkiss (Green Sulphur Bacteria):

o Beiaumauied manlymer  Feo. .mub  (HS) emamiymen QarBpTsenmas
(donor) QswetuBaBgH. e umsleflwalfiger (bacterioviridin) erenitd BB
STeILLBL. IhSHHIHSHTL(B: &HCenmGymiuiLb.
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Benehflou] sbds utsleflumss (Purple Sulphur Bacteria):

o Qelauensd  uUTdhleflwmiseieo  HOWTFeL..CuUL.  waml JmeT  CBTHHTHNMTHF
QweoLBGdBg. BFle0 umslefluigCsmmGyr. .isd  (bacteriochlorophyll) ergnitd
Bpl sreorliuGL. Gosvid uFmFw BHpLsenensd OsTenL  GCenmECrmEamibas ErhHLD
STeIlIL(bhS eImBert. 61(hSHHISHT(B: GGITGLaWID

asfio gef&amny eam'L urdefwrser (Photoorganotrophic bacteria):

o Aifleweud gmhed urdleflwmseT &M OUbeVld SILVEVH  DLEOVHABTENEL
mABL M1 OBTHBTHeMTEL  UWALBGSHBHIS BT,  IhHHISST(H:  EemehdleuliL]
&bHHD Fmr urshleflwmser - GrrGLmerbenLIfsv60LD.

Goud) smamiy urdleflwrissr (Chemoautotrophic bacteria):

e Qolaumad LThlelumseisd eelF8sTdend BHIBLOH6T Ee0euTHITL Eewar 66l
BBV LWETLUBRSHSHH OFmeien  SUIeOTH. DSBGSL USH6OTH Eenel  SHeoilD
oloevgdl &Ml GuILsallelBha — H0HGHH ~ CHemeuwimer — BBensvLI
CQupBlamer. Reneu GOsVID SHLDSHHEWILUTHI 6UMSBLILIHSHSHLILIBHE6AIMB60T.

sl CeaugdlFanmy e L ursefwniser (Chemolithortrophic bacteria):

o Qampled  Hfoll  QUTBHLFH6T  DIHNINCHBMBD  DIDLHSHI — LBBEN6L

Geuellin®G &gl etmer.
I(bSHHISHHTL (b:
&bHHS LTblefuimIsel - HBWMBUFeveverd HBWIT &L 6iT6rD
G\BIDL|  LITblefuImIge6i - .. OuirGrmBGudledeverd
..OuTGyT oy sdL_6tTerd
maBL e UTdlefluimise - ewaml CyreadBenm@LomentTerd

Bl IMITSES UTdhlefwmiseT - enbl Crm@amGomenmerd, emmbL CrmumssL it

sfio Couglganiy em'L ursleflwumser (Chemoorganotrophic bacteria):

e Qolaumauled &Mwd gl BUOLTHL ST EINCaBBLd SIMLbHS LBBEN6D
CouelliuBHHIS e, THHHIHHTL(B.

1. 155861 uTslefumsst - OLodeHGaITSTS56m

2. 95 I9ES Hblev uTdhlefwbiseT oFGLmumaLiT

3. eUTdhlgdh Sibley LITHlefwmideT - 6uTdhBLTBLIFe0606mD

gmiglL (wenp ursleflwmiset (Heterotrophic bacteria).

°* Benol MO EIERLIERI (em&Bsmumslefuiib) B 131600163011 B 6NTHE LD
(Budlsbeverd  eMDEBTUIL61D), @HEIGUIflemTasad (symbiotic) (Qevamd eums
vwirseier GeuT (W&aseisd sSTewtlLBL mFGaTLIwID) euTLDE 66T

ursleflwniseaie SemnIoLmaébaLD:

o ursleflwmselled uTelleom @eIOUmSHD G  LlemaynisHe0, OBTeliguInhigel
CarmBBIalsHHe0. DBaIGHH © (HeuTHed GurTes (PeBSHeTed Bl CUBIBBS!.
QuTgIUTd Mg UTSeflwmmsepd &  anepised  aufluled  LImedleom
BTIOLIHGHHID O\F U185 60T
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B Jeneypiped (Binary fission):

o FTHBOTO  Gbbleneouled  umdleflw  GFed Qe CFul  OFevHeNTHLI
NemoymIsmBal. 2 L& @5FH CummeT (1pHevled LleneyBml, GaFsvgieufler &enLulled
b OmISsd CaHraimieusen el DgeniB OFeosenTsll Liflsleer.

oIBalsaIB6T (Endospores):

o uTHlfWmSET FTHIOBB GV  EalHIHIGmeNdH  CHTHmIe & eimer.
Budlevevard  OoaTgflwib, Gudlsbeverd erGILIMSHeD, &Slemmerdlgfliguid  GILL L meof
Gumetiy  ursleflwnselled BalsHHeT  CHTAIBIS@BL. v  H9HD
FaUHEnL W  @UIabHleney  alSHHIFEMTGD. FTHBIOTHN  GloBlmeoullsd  Bene
(PMETHEH LTS NUIMISNTS 2 (HeUT6IBe.

LT IQLI(HEHSLD:

o uTdhleflwmseled  uTelelll  OuBSsSHer  Gurgk  (pewdpwimer  CaLbl sel
2 (HauTHev, Galf sefllal Sevewiey FUl  HIBD6YB6T  HenL GILILI6UD606M6V.
Souiaid utsefursefsy wyuan woigL yoeane (Gene recombination)
SIDHHEWIL (Pl (LPemBEH6ME0 HenL CLIBISIBSI.

SIEMEULLITELEIT:
1. @meniey (Conjugation)
2. wyuew wippd (Transformation)
3. wyuewl eapaLHHeo (Transduction)
Semewiey

e 1946 b Wi  Hl.  OQeoLTuiTh,  eleuT®h  B. LML @GuimT
ursleflwmisefled Bl QUEBID Eenenie] (LPedMUTeT OFWIEOUITL ML (LPHET (LP&H6eVIeL
alendbdert. Qb wWIuaml WLIBB (WeBulled, GETHHBT ClFed HIewr FaibL|geresr
epeoloTd  gmLl  OFevevIl 6T  BeneTSHIBHI.  HIewT  FleIDLIFH6T  [HetlE  QUGTITHS
Bmewiadh  Gmend CamBmaldsdpgl. (aenomet  &HMyeni) o ewluwl  C&ETHBT
OFevelelr  Llemmeroil. @7 lilenL Fpgl.  @gligliumer  enmerOlll.  Senipuied
@6iml LGB gBll OFeBE G wipEng. U b OenpdaE
Bewemwiwimenr BOBTH F+ evpenw gLl GFed o BusHd QFuig CsTerdpgl.

LOJLIGRDI  LOMBM3LD:

o @ urdslefwiHHemba  wLBOBTHm  urseflwiHHnBed DNA L iorBsid
Ceuiwiu@eug! WJUey TBBD  TaIUBSHBEH. b B Lyl fds  Sifl. .05
gl umsleflw  eueLIBT 19LIGenTaTHEHed HOWTeICW 6B  UTHleflwdbmaLl
LWSTUBSHS  OJUaml  LTBBHmS  alendbdlernT. @bsH urdheflubd  @yewih
gamBelled o eilengl. aiflwbd o efen uTdleflw  JHD  euenT 261 HGHFH6L
Oaiewiowimen  smevelenwl (S euemsd) BHTBmIaISSMSEH.  LBOBTH  FHD
CamyOamyliurer smevellenwl (& ouedd) CHMBmIalSHH aIflwoBBHTE 2 6fTengl.
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S- auma uTHleflul GFeOHmeT FHEWIGL ellule 2 | ab@GeT OFISHUIRIL 66T DI

OphaellLg. R — eams utdlefllu OFosemen  FewiOelulesr 2 1L 6y
bW Cursh g BBoHsalsdens. GeUlILSHTe0 GETeoLILLL S — alensd
ursleflwmisemenuyd o ulmeten R —  euemad  undbleflubisemenujld  Hevbdl

FenieLeduller 2 L edlenlein GFasHHWCUTH SO 6l @mhHEHIell L& o ulmeiten
R — auews @liGmrasrdsed LThlefwmiser aiflwipeien S — alend GCFe0m6eTH
mpdlueiener. SiHTeugh  OauliugHermed Gsmeoeolil L S — euensds  UTdleful
GFevmefen WYl GQummeT, efflwmms R — eaums Ggevsener, aiflwpsien S —
aumsd OFeoseanms LMMBBIAILLE. SelamB @Heaumed UTHlefushSler  LieoienL
CauOpmp o ulfladgHear DNA-weu Sipaien OFaisHd LOTBBIeNS  LOFLIEI
LTBBL 6Taim SISWILGSBS.

LOJLIGD] 261(BHL5HFH60:

o Qibupemmenuwl 1952 b SLewiB FWILT OBBID OeVLTUTS SHEUHLD  (LPFHeoT

WwHeiled  gmeo@omGereoeor L. . MOuyyd umdledlwmaled  SHewiLpSlHSHerT.
Bbpeppuiled uTdlefur .umgy cpsoomd DNA @ womBpd QFuiwiiuGasal.

UG 2MBILHH0 SIenip euensLILIBLD:

> Qurgleumer iU eaBaLsHHev (Generalised transduction)
> Aplyemiibs Sievevd eUeNTLMBISSLILLL L a@BsLsHeo (Specialised
transduction or Restricted transduction.

QUITHIUTET LOJLIGHI 26 (HEBL GFH60:

o @Aiwenpuied urdhleflul DNA-aler 6phsd @B UGSHUD . .uTg  euflunsd

&L SHSILBSHBS.

fpliyeuruihd FLED 2Bl 5360

o ursleflul DNA-elet @@®m @iii'c ugd wl @G urdeful..umsy anfluinsd

SLSHSHILG FBLyaumuihs LI 2aBESL SHHe0 616 DIMPSSUILBHBSHI.

LUTSleuwIRISeMe QUTHEMTSTY (PHBWSHBHIAILD:

O weOLTHE6IT | urésteflwi | LW 6T
1. 1oesiTeUeILD
SIDGLDTET WLITEUTE BLD Budlsbeverd g@omgerd | HTeuyLd, allevmig, GureBene
Gudlebeverd eMSHHTUIL 610 | BBHS LNedrLy, LOLIED
2_I_60&616Vl(hHbEHID Fleb 6060t

LT STBIS6M6TT SIDGLOTET LITEUTH|LD
ey oubGwmeiw 2 L 5EsenTaa|d

LOMB33185 63T 60T.
B JEQ60IT & BHLD emBL GrrumsL it SIDGLTeT L 2 _IL&hEHener
mbLJGFTGLOT6DITErD mBL L, (20)); Tl TR 3

LOMB33185) 63T 60T.
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GIBL_JE6M60T 1. &jerol GLmumaLiT 1. euefloewIL6v emBLIeme Sl
Blem6eOLILIBSHSHIH6E0 2. &lenmervL gfliguild GOBL_JEQ60TTE  LOM3N3185 63TN360T.
3. enyGamuib 2. owpLIRe  SILmSUW gl (Bl
QuimpL_sHemer S &HendleGaBmLD
CFuI®l MBLTMEITS LOTBBIS 636,
3. GoBampsiw CFwevaserlsd
LIT& Lol ImIG6lT FBLBIST6O
LOGUOTEUGTILD  DIFH BT HHFBS.
2. o ulir ergiriGum(meit
eroL_QrLIBGLemLp e 6ot 1. eor&HBLTCUFeverd | FMIBTsH @Lpmul Q&L fTumeot
6UITEBI961D GBTuiselT, 6TEVILDL|(THeb & Gpmu,
2. oom&BLIBUO6E | cpenensaeiay LTSI (Meningitis)
BV BIGomeiuwim BHTUIFF0
GusIBaIBemB G ILIBHSH SIS GBS,
SfGwimenLoesr ool QriBGLmemLpelerd L GRINGE ©E)(HLDGL, & 6u0T
SyfIGumGudlwieserd FOUBSILL L CHTBBISH6EL
IR EE LO(HHSTHLI
LWL BB
&CenmmGymenLod]L 1 65T oL QrLiGLTemLodlerd emL_LLmui® STUIFFMELD
GleueiaiGev GILGBSHS LWSTUGEBSI
GuA_ g et Gudlebeverd Guwa GBTUIHSE (Syphilis)
M6V SHENLITTLA 61D HHSTSHL LWGTLGSBS)
umevlLil &endlest Gudleveverd uLmeIILAI&erom dovo eaumas umsleflw  GrTuIsmenT
GBS SIS BB
3. GamPbaFTeansv
1. eumdblgsh SHO6OLD 1. euTSHBLTGUS 606 | LITeVleL 2 GiTel 6VTEBGLMerd
6VTEbL9 610 gibsmImul  THpdH  DINeVTS
2 6uT&HGLTCLIFI606V6ND | LOTHM3IS 6IT 60T
[IEEET
2. GleuewrGleurul 1. TG TBLIF0L6V6ED | LITemsv O\euewTOIGuITU,
6UITEIQ 61D LIT6D6VENL&BL 19, ST LOBMILD
2. ewjsGamemmeroL s | GuITaTTL LT  LomB3I8) 63136
FI_BynGeuryid
3. UTeUTenL &L 19 1. 6uTHBLTELIF 60606
FIGLmLIe06V6M
2. 6om&HGLTGLIF 60606
6UMEI961D
4. gullT 6o BLTGLIF606V6MD
6UMEI9610
5. Gumasmit eum&BLTGLIF606V6MD
L60CaIfl b Herd
6. alafleT (lys | SFLCLILTELT SIFLdL | Qeusdeolindedmba! (Molasses)
Siblevid) QUBLLLL  aTHFHD  DLEOBHABTENEV
OBETHHH0 alleverna eufl allefasiT
(o1F 195 SILOlVLD) SWiba
256D BHI.
7. SLELVHABITV, | SlenmerdL 1gfliguild SIMMIIT  FouTgF LTSl migel
SIFI_GLmevt SIFALCLmiuyl 1960lé LD GleusveLLILITE 60 (HHSI OIBTHSHH60
LUyl 6mL6D  SLELBHMBT60 el SIF_GLmewr, SLEVBHABT6V
5HMSH6D HLELVHAMBITEV sUTlHs o 56 BB
8. BITTHM6NLI | SlemmerdLl 1gfliguild BTTSH(HLD STaurmIgS6Mel(HbS
LN &H05bHSHSH60 OLiTaguid [BITTEEM6IL] LM sBSSLILIBLD

Qsweis@ mIT sz (Retting)
6TeiIml LI,

9. aneul L LO6STEH6IT

FerolpMFFwm Gsmenev

welgaiar  GLBUGHuUled o ullf
AUMDHEH DIHB  DI6Ne] 66Ul L LolewT

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




(APP€ L]

CEN
CHENNAI

K, GDGUL_ L LO\GHT B Fal_(BLI
QuTHEmeT 2 MBLIGHH CFUISH 66T
SlemmeroL_lgMiguid FrbBMILI QummerilemHaI
AL CL MWL 1960 LD QBTHSH60 cpeold  emeul LideT Bo
QUGS B
10. Gzuiemev  1OBBID | WDECITCHTHHEN OBTHSHHO  cpsuld  Lensulemev,
LemsUTemnev Bapemtigmeierd, Budlevsverd | BGxhullemev uSLILBGSSLIUL (B
HBILDTGLOBBIFHEL Qsrgifluwib [HMILDGTOT(LPLD FEMEUULD
GubuBSH S ILGSBSI
UTSeMWIRISENT6D STOUIHISEHSHG 2 TG GBruisern
au.etenr | @uoLjuliflesr Quuiit Grpmuilesr GLwiT Gpmuis ey 6wl
1. @B UT&lefwIgHSHTe0 gmuGL | smhGHTGLTeITerD cengCa
Qeuriy Gmmul
2. SLLILTN6IT S0leuli Gpmul giralelwm  o1emwGeomGeumym
3. GaiyL_ Q6T SI(LPBH6L aitallefiwm Gayl GLnGeurym
4. aullFemg (FLgerd) | eTeuliFemns SHLG Gpru1 | amhCasTGLTeITery FL
(Citrus Canker)
5. LSS Gaxmemt @emevlijeitell GComul FbGHTGLoTevTTErd
LoTeLGUTENIBULITLD
6. 2 _(ThHemeTeh&PHIE, oueMeTW S|pH6L GBmul SemmalurasLiT WL FGHereaitdlend
1606001 Fmpdletid,
CFLNCL el 610
7. 2 _(ThHemeTeh&HPHIE, LepLlijewr Gpu1 (Scab) oL QrriBLmeniflerd er0BaLN610

ursleflwmisenTsd alleVBIGHEHHESH 2 MILTGLD Grruissit

au.eTemT | gLbLjudliflest Gpmulledr Gt Gpruis sy e
OWwIuir
1. CFBLITBSE6T | DHHTTHN (SiemLLiLmer) | Gudlsbeverd SibSHTTHerd
2. HT6VHENL FH6IT e Olare0Bs0mdlerd LmOgeveor  oIGUITTL 610
3. HT6VHENL FH6IT SHTeVHEML &61l6dr emL&GamuTslefluib
GTQIDL|(HHS Crmul GuTemarlerd
4. HT6UHEML_H6IT H(HHIGSTe0 GHmul &lemTerdl_1gMliguild  FreiTe

ursleflwmiseT gBuBsHaid o ulfiliuied uBCFTHdS FBBIHS
QamBupied (Urinary Tract Infection - UTI) gBuL& smyemiorspai.
‘grer0BLeiwn”  etemid ursleflwgsmed PHB (umed-emami grdend  1luj19Gy1)
s miewremiuiflgnt Gpa (Microbial plastic) QuBLLGEABEH. B o uifl
aufl Fewgeauemujb (Bio degradable) setenioCsmemi gi.

GG

LTSl fLImIE6NTe0 MSTHEHGHE 2 miLTGWw Cohruiser:

au.etemt | Gumuiler G L) ol
1. HITEOT altMBuim  &meo@y
2. emL.".UTuI(H Fmeo@omGlemeveor emL. L1
3. GTQILDL(H&a Gl ampdHGHTUTSefluILD
19U LIT@EHGermreflerd
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4. OxTCrTul mw&Gsmurslefluid GeoliGy

5. B Guomedilwim BT HTHHe0  BIBLome Gl

6. Gertss (Omeitemen Gpmul) elffleflum  Guerdigerd

7. lugsflur (OgremenL SemLliumer) | srirefiumdslefluid 1gligfGw

8. QUL Lererd (@ eusdiy Gomul) SlenmmerdL gfigund Gt e

9. o ewiey [b(6hFTEH60 (Food | &lenmerdligfiguid Guim” (Bedlesrid
poisioning)

10. Gws Gpmui (Syphilis) loAiGLITafor GLieliLLb

ii. fAply eumuipbs WL 2amBBL SHH60:
o urslew @Bu -afer g GBIUILL uGg LG urheflwm . .uTe) uPuTss
&L SHHUIUGBISI FBLauTulhs WJLUa 2mBELHH60 616 DIePHBLILIBSBSI.

urslefwmiseaie QUIHENTSIY (PHESUIGHSI6ULD:

o LTSHlefNWmS6T [Hetend, SHmo OCFweoser Uldamer. Semeuseller Heirenld
LWsbGLD 0FuIe0H6T OBTHSHBLILIL (HeiTeren.

fisdunsdleflumiser (Archaebacteria):

° Bmal LILDGmLOUIT 63T OHT6LIL &(TH o uiflsenm@Lb. )3 &(HEMLDOULIT6OT
GloBlmevseTTaw  Geulil  eaBpIBeT, SHS 2 LSS, Gophs pH
Guimests G LDIH 6M6VE61T 60 QUTDLIGNG. @UI(HLDLITEYILD Gouglwi SHBSFTL
o' | (enpenWlF  FTihHemed. BH0HT@LY o ulflamsaiear  OFsoFeialsd
sleflggmer, @GCam. .LCymewLed RFHTH6T STewIliLbBouFH SFFABLUTGLD. ObS
fpliyss GCaugw Simwli], g o2 mpuied STlILGSTD 6CF6d Feuamyd
HTeHGD o ulTeaHTIOUTHeT. SemyshsdF GFUILDOUTHL Saled(hbah CF0HEHHES
THTILSSHAMIOMWSH HHBBSI-

dBSHHHHT_(H: CogHCamurdefluid, anrGeomumdlefluib, GgTEwmIenmerdwo.

@&BLMGrenmerd gL eTemid ogLiwied IBBSSBEG o LulL Wuulfl (superbug)
maBl GyranTuaisemen FendHeynd GFUILD SHB6T UTUIHSHEn6).

“LJerhL_19 60T GTEUTLID) Qg &HGeor.” LNe06v61D, QoG & Ge0mgrmLIEID 61631
ursleflwgHedmpba CUBLILGL @@ OF6d LFHLOTEGLD.

SHTaUTmIGeTe0  Hleolapens  CGrpmul  9IECymundleflud  GUIGUFweserd  6T6iIm
uTsleflwmeured gBUBHBH.  HLOM6VHM6N  HTEWIL FOFUIUD EHIT 2 6TenTiThH
ST WJLwed  COFHTHeOHI LSS0 al(HbUSSHHS LJLUEmenal IhHHIF CFe06v
2_56SBS.

O&Toe DIHGUTL 19610 6B CeulILBTL L (WewL Wi, ST IHT euensd umdlefluib
o BusHF Oauwuyd Lrs uredGuw@red (Taq Polymerase) sieip (péslw  Qprd)

veoLgwitéss  QamLtaleneulsy (PCR - Polymerase Chain Reaction)
LWSTUGSHSUILBGS BSI.
Qg GHBemmLimeslefuiLd o ufifleuerd (biogas) ® BUSHHF QFuIw)

LWSTUGSHSUILGSBSE.  anTGeomurdsleflwd  Wesdh sEemowTer  Gedsd, DIHD
o lbseiemwouisyd eurepd umdlefwd, Sa P sCITlesr o BusH  Gauiwill
LWISTLIBHSHSUILBSBSI.
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FWGBaTTUT S MWIMISEIT 6T6lleu6NTeYy 6UWLISHTETEn6U ?
eroL_ Gl GLmemevL 6T 2_entenioenul Oleueriis 0\ emiiTaseinBent.

FWGemuTSlefWmISeT  9evevdl  HeoluGbUTHHeT  STeoflwid — HrTLG6TL (HL 65T
Lewewihdl CHTAIMILD &nl Lemioliserflen LlgalB@ el Gymol GLmenevl &6l  6laiIml
Quwit. yelulwed &mev Slenenauulel(Bbd Semeuser 2.7 Lle0e0lulies &y60T(HSH6I
LILDGDLOWITEOT6m 6 61601 SINWINILIBH S 6TB60T. O&HTeveIUTIT TEFFSHPH60
gwGemmunsleMmigeT Wemaswms 2 6o UHaled(BHheH e 66T 6053 60
Sl YSHF M DleTenel 2 _UITHHeT 6TaLns DMLY BBESI.

gwBemurdleflwmiser (Cyanobacteria):

gwGemmursleMwmigeT LIgueoons  HeolIL&GwbUTE  Slevevgk  FuwBeIt. .eoudl 66
SNwiLGSamer.  alFCsTdensuled FHUBLD  OFHTeoe &1 2 ullflsenmen
Bemeuse Ufleormioll uHCauBdefeiug WsL LT o ulflaeT eT6armib, Liev
Alemd  aUMDaIL MIGH6aTe0  6UTLD6I6VEVET  eTadialD  OHTHMEH.  GLIHLDUTEOTTENE
[HEOTGOTT [Hl6M6VSH6IT 60 QULDES| BT 3 60T. oo HL_6Vl6L QUL &5 GOT3 60T
(19emy&HBaTEL eroLAwID, GLTomsrTiuT). 19emFsCHTOILerdlfluid 6B TuID  6TaTenID
gwGemmursleflwd sLealel FalypBeHHBG — (CFRSLED)  STTRIOTSBSHI.
BTeOLTh, Sjeiienm FBpemiseT emgdenilen LialenGaufleuid, BiteuTd GlLiyemiuimest
9IBFmevmailguiLD, QHBIGUN QUMD NS U160 FGUL®, B EQ65T
BemeolIL(bGSHHIFSBer.  HallGursmigt, BTaOLTS, emF CLmeior  Curaipeney
meLBOBIBeMNeT 2 LeudHed urd o mpnfernisentas (el o ulflsents)
QUL GOT360T.

amw&Crrdlerviged  ghCemar, oleiem  emmerd - 215GHCeu  GumeiBeney
prweTsfulener (Water bloom) gBUBSHSHIISIL 6T, BEFSHL GUTIHL HENETULD
CeouefGwmpl  mwireumd o ulflemisementl UTH oS emBer. CLEHLDLITEOTeIEma 66l
LDGWTL 6USHFH60 ©_6iTeN DB JeneT HeeOlILBHSHID Hmer GuBmIeTengdTe0 o uilT
o JRISEMaL  UWALGSSLILGSemer.  (IBSHHISSTH:  [BTeOLTH,  DierLieon)
eeLHdeTalled LUIHld SDIHSOBUUSTO Dienar  @BedBF OF60 LJHonsLl
LWSTLGSSUILGH MBS

fmriilwieoL|seir:

Obhssd CFTGUmUF FTTHe o mIlamser CHTeo & 2 ulflenTaeab, BHEHD
B IOUHBS SIMLILH6T DIBMID  HTENILILIHE 6360

GHBBTHHND @H 0F60 2 Leuemliiled, HefGumsmisT gnl Lenwliisid,
BTEOLTH Eenlp aUQaIeID ST ILIBBBS.

dov  dppleomiseisd  auwdE BaTey Qussd  (Gliding movement)
STILILGSBSEI.  (Sperileve@Lmiluim)

LUGrmLBLmienmas el ewwowil LG OCFeai Gymientaid sleeyd, eleMbLll LG
auewremspmEdsen  (Chromatophore) Osmewi  &GymGuwmientad  eremeyld
GeoumIL_(Heitengl.
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olTGsTdma mmpwsemmer C — eusBasrgweiear, C — eusBsmerntdifler
GuTeiiBenel OIS Bgmerombasle, L0 & BFTeromHBSHTLIe0eIL 65T B emenihS|
STEILILI(HE5 63TMB60T.

Gzl o _eweunsd FwBet. .evuUdl HIFID SHTILILIGS MBS

Fovo  Fpplemiseaiess  Senaled OQufw HBBB OCFeLH6T 2 L eudHHleT  Hie
DIV BenL LG Hlufled STEILILI(H S 65T Bema CamL 19GymdlerdBH®ei
(Heterocysts) L& LD. B616UMLOLIL|BH6NT GMBL_TEQ6m60 BeveolILLBHS
®_ 56)FGIMB6I.

Bemeu Fm 2 L0 RDelomEHDd eufl W BEL GeICumSHD OFUISH EIBeoT.
o Bds paEITalsSsHIBen (Akinetes) (sidHs 0Fed SoumMLW HDP 2 L6v
Ogevzamedlpbd GCaHmaipid euiaybleney  GFed) ammTGuorCaraiser (e
2 LeudFH&r o UGHH Ulbgosam g6 uGlumLFpg), Llenemighe,
9IH1HSHIH6N, GuTeiauBenBd BHTBmINT D 6HImeoT.

@ Gsreoilam (Prokaryote) o uifl simeussry
GLoev ® _GUGUTHLI LIULIGOOTLD CuoBosTedBgl,
(DILBeMBsLligm  LOTEILTEIT  6TeDID  [HeLLILIGLDLITE]
SlmeussTiguiet o Gymomiseflen GLos0 alemTaIBSI)

Auifle o ulflamseflee L evsHmebs Gbbde WHWFGagy LIL 60D HTewIlILBHaS
FpUylueniun@LD.  DSsTIemihHleamed  BQemeausmel  0&Ger. .ewudl  eleTed
SIBWILILIBH S 63 60T

uTederl GLIHGBSID HTemIILIBHEISHE0M6V.

mw&Crrdlevigerd  gHCeritam, el Lenmerd- 215GHGa  Gumeiipeneu
prwevTFfulener  (Water bloom) gBUBSSIUSIL 6T,  BFALIGLTHL HENETULD
CeuefGumpll  Bireumd o ulflemigenens  LUTHSSHemerr.  GUIHLDLITEOTETENE6
aUeIDeHIL 60HHe0 2 66 MBLINMT  HeneOILBSHHID FHmerT  OLBBIGTETHTEL
o ult o grsemTall  UWETUGSSILUGH GBI  (IBHBISHTLB:  [HBTErOL T,
Sjerienm)  erenLIheIIMaled LJSHD DHSOBLUSTEL Diever  @medBsF  OlFed
LUISLOTaL UWeTUBSHSLILGHBS.

FuwBerrumdsiefuimbic e et 2 L6 SIeMLOLIL, B I6ILIHHD (LPEDBH6IT
OaTHaHBLILIL (HoTengI.

ew&EBsmienmerowr (Mycoplasma):

mw&ECasTilenmador  olevevg  Gomeveldul seit  Wasdlw (0.1 - 0.5pm)
LIe0aIeNES © (Heu(lpenLul &Sgmbd  e1&HT  HlewtamlulfisenT@ld. Eeneusenet  (LPSHest
WHeN60 HEHBTIHD, FH SLUIeUTeTTHEHD 1898-gub SiewiB  Gumealer LepEym
BOwmelwmeumed UTHSSILULL  HTEUHNLS6MeT  HIwJuized  FHyeudhaHledl([hHbal
&6 emLOLILI(H G & 6oTTT.
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Bmausefled  OFe0FeUT  STewlILBouFHevemev. aleNT 2l HHHeo  ‘CumisHs
wplewl” Gumeitp &Ml Fwefdbsleimer. Guenld o ewieniowlmen  UTdlerfluwimiger et
DNA-meu @uuip Gurgl, @ophd Geuameret, Il CLrenger GLBMIeTeTeT.
BAemer  allevm@, STauEIG6TND ChTemw! gBUGSHHFSBI. HHHMNHSHTEUTSHSHIE0
Cameipid “Fnflwr Qemev” (Little Leaf), Govanld euens sraugmisefisd smewrliLiBD
"L lud  Gprut”  (Witches Broom), Qevaumissdlsd “@emevs0srss  Grmul”
(Phyllody), shaedded “aimel Gpmut” (Spike) Gumeiis  GCrmuisemerntl
LeLGouml  SHTeUTEIGaTN60 o ewiLThGHemer.  LenGrmmGwmeliwm  Goruilene
DS BHTLNeMTerOLDT 6MLDESHTUIL 610 616013 mlewTemmiu ilif] IBUBHHF MBS
ampSHBHMLIemTeroTalled SIenIDLIL] OBTHSHSBLILIL (H6IT6NG.

51Camenod aid (Actinomycetes):

HYCATEOIFL H6IT  DleVevdH  HHlCamurdleflwmseT, ewdFellwd  Cureis
auenfriFflenuill QUBBIETENHTEO Beneussl “SHT Lehenase* (Ray &r6uen) ere
SIMPSHSLILGH GBI, Qe HTHBBINIT  DI6VEVGH! HIENGVDTWID HTMHBHIEHIT  FUTF
SIFmDGBIT mlewtamiuiifsenm@Lb. BemaISH6N BILOTHSH LD 60 UISHMHSH
Crmpmeailiugdeoensv.  Aeupnler  DNA  afled  SBHoOTEHdS  (&H6UMEIET,
gL CLTenF 6ot AN RIEI ) - OB T6w0T(H6ITETT60T. 61(hSHSHIHBTL(b:
oL OIGLmemLndlerd

JUgmerdlwm - aeid @pBIGUITl  opdlCarmurdlefiuid - GeuT (W FFidemen
o (HUTHS!, Olevgnld DILEVTSH  HTEUTRIGENTET — DjeVaTeD  LOBEMID  CHaenyeotT
SHTOUTHIGHT60  MBLINMM  HeweLlILIGHHIBH. Bevar L  CFe0BHEHEML I
AlSHHBHIBM6N 2 (HUTHGDlemer. HHlCaTenodl e GuTallerd HTe0HeML H61T6oT
auml  uGHuled  euenibgl  spewevd STl Gemenw  (Lumpy  Jaw)

IBUGSH SIS BSI.

oL OB Temodlerd  ewTewiled  UTIPD  eWDFIWISHMSH 2 (HOUTSHGID @
SHCamuTdeflubd  GWb. Qweu  WWmWPEHGLULIET  eKIUTFmET gL
SMIOTEBH.  BHB&  ‘HQCwmedlenr”  elamid  eTaflHed  SLaluimdgnigul
&L BUOUT[HeT  SMJewiom@ld. Fevo  wddw o ult  edHimieurmL semeo
ool OLIGL memLp& 6o, &Benmyyib.”.CLIeN B T60L, QLL_gTend dberil6ir GueliBene
AUBuMesHHel(BhHa CUBLILGHBSI.

L} 6henTF H6iT:

ByewiLmd 2 euall Gum@pd Gueidedgnib

1928 sub o Ouelidlelent HewiBLIQSSLILLL G  D(HSHBHIO 2 608560 @
SBOFWEL HspauT@. GyewiLmbd o el Gumm eugeorBm Hsweler Gurgl
Gurmt  eifisefler o ulewgsd  STUUTBBIISBSTHL  GuelFlellenet  LDEhF6IT
BHBUOLITQUITSL LWTUGSHSUILL L HTH QUTEUTB M GMILIL6Ten). BObhsH
alwiyss o ullt  eadmioummeneT SeibURSSSBETE BeU(bHHE 1945-ib
o elifeterol.  Gumfled  1o@md &1 Gammeomim.  eumedl LT .. GenmGy
HCwmmLer GpThusd LM euPmISLILLL Gl
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yehemsulwel&r enLo60SBMBE6IT:
1729 P.A. eow&dled alghg euenimiiy Cargpenen GFuIgm.
1767 umewi_menm L ehengFse Hreugmidbeiso GHTul gBUBSHHID 6TaTLIMS BleBLISHSHTT.

1873 C.H. udemmadleld 1alsiTseilsd LehenFHel g@eleuTenoenul  BLIGSHSHID
TN  HleHLIHSHTT.

1904 A.F. uvenméeted Lehensseier wimp o Levssaemwent (Heterothallism)
ST MIHSHITT.

1952  unengBasniGeumad  Gymliugpld  Senewihdh LTI  @5HSHHHEENLOMUL
(Parasexuality) sewripibger.

o "yehews  (Fungus) eiais QFmed evddHen Gomfl eufleubs OCFTeOTGL. BFHBE
‘renmel”  eleiiml QUT(HET.  LEhemFHeT MG  Ujeld  STeniliLbhE 636,
QUi sm OsmewiL  uFmFwoBm, UsBgtiylL o uliflsamm@n. Sael
OF60d 9IGLLFH LIV  OFEUHENTED  DLETEN6N.  LLEhemFHeT UMM LIglILImeg)
“Yebemsulwed” (Mycology) eter oMwLGESBg. (FCJ&HD - mwdHed =
arenmert, GeorB@smerd = wgri]) P.A. ewFded  aeueT L ehenFuluiensvd
CrmBpialssaurrad  &mSULGHDBTT. THT H.R.  yeveul, mer  GeulierOL i,
ABTHe0CeTTSH,  elllatervOeutts, B.B.  (pewngr, K.C. Guwghsr, C.V.
alipoemier,  T.S.  gordlaiest oGt Hev UsDOUBB  Lehengululed
6UGLEIBTEHGIT  DLGUMTEHEIT.

QUITSHICILIGRTLE61T:

®  QuBLbLITeLTE L hengFHerlell o L 6uld Hlenendhd @enlp BUTSIB M. ..LIT&HEH6T60
DL,  CTEWINIMM  HAB. .LITHH6T Benenibdl MOFIUISHMS 2 (HeUTHE S 6AImeol.
uehemaseflen  Gaevgieulled emalipe  elgid  LmelFTSBmIL senTeod  (N-
SIFILMLD  GEnHCHMTervemelesT  LieOLI) BmID  Lehewd  GFs0aiBeumervmed
aeG).  SBUUFFaUT STewlILbBousHel SlglitienL uled enFellmiber &6y
QUGB ULITHL LTl I (H6iTer6nt. SPBMEY  LEhenFHeled  emauB. .LITEHEN
SBLIUFSUTHBBID, 6T60IeNIBHm 2 L &(hbbenend 6leTeani(HLD

E.J. uleor (1874 — 1943)

AphHWL YehenFulweds Hhowd et Lismfled o eten 4am eI} Gl 560
@inifluwed Gouenmewionio ITUIFS HiBlouaisHme bHipeleamT. %56 LIBE
L&HIFHeve0lsE wiBpBlUl (G SbHw Geuentewieno ouyruiFd enwuwid (IARI) ey
Quwifled oMwiLGSBEH. @euT 1918 b ewih BHHW STeuy CHTUISMETS
CHTGHII “Uehend wLBLID STeuy CoTUISeT el  Ouwfed USHHBHenD
Geueui L.

o sremiliLBeugd Ueve Lsm ewFelwd (Coeocytic) eeim  SPwiLGSBSI.
dBSHBISBTL(b: 9levL|Br, GobumL_ 6L [h& QUGLILLI L}, 6hen T Heifle0
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AU, "I 61T 65T OF60®EHHH emL Bl SBULSF ST ST ILBS BS).
dBHBISST(B: . .LNGafluid.

o MDFIWSHIH6L  HTWIHIngUl AL, .LUTHH6T  OBHIHOGHCWLT  DI6L6VSI
OpmIaOTHCouT  Llmenibdl  Leheng  Haddemen 2 (HauTHGHBEH. Bl
LNGTSLBINSIOT  6THM  DIWIPSBLILBHBHI. Lo BIenBIOT DTewwi®  aUenSLILIBLD.
Slouew  LGrmamiensior, Gumelwimest  UTIHINSIOT  GLD.  LGFTFRImBLOTAI60
AU, .LITEH &6 OBmHESLIGESILLD, &ICBTOL Tty B emeuot IGLITSH ST 60T
SIMIDLILIGVID 2 61T6T60T.

o Gumeiwmenr  UTIRIMBIOTOND  MAMB. .LUTHH6T  OBHBHOTE  DewaUBCHT(H
L Ble SHealdhHeremenu! GIUOHSHID STeTL LI eTm3eoT.

o wuwsal o miientw (Holocarpic) yehensuied wprp o Leowd SemiOLmes
SIMLILTS  OTRIEBSH. Speme0 2 eamienossel o mii] (Eucarpic) euensuie
2 LS Flev LGHHH6T WLBL SeIOLHSEHH60 FOULB WLBB  LIGHDH ST
SO 2 L6 HemeoulBeoBu o eiemer. LehendFsel LTedeom, UTeeIIOUHEHD
(pemBHeTe0  DIOLIHGBHD — CFUIdlemer.  Lehewguler  UTelleoT  [Hlewev
uredevBlemsv  (Anamorph) eerpid, umelenBlensy Lmeupenev  (Teleomorph)
TRIMILD DIMPSHBILBHSIBT. EHBIMEVHET STRILILGLD LLeheFH6T (LpL) 2 L 60
(Holomorph) sieigid gnmpevrib.

QuUTEHIUTHLI L EhenTFHeMer LTI GCUHBHHHED cLPeTHl LIQHene0H6T 2 6Termenl.
1. @yewih OFevseilenr enal GLmlemme Gemeniey (Plasmogamy)
2. 2 Lam Bmeane (Karyogamy)
3. @emed U@L (Mciosis) eulfl @eTemBLORUIATISHSHIH6T 2 6WIL TH60
Uebewauled medL QUMD B&ICLHEBS (LPBHEHHHTER OBTBHBLILIL (HETH.

JehenFHerled HenL OuBID SMIOL(HSHS (LPENBEHSIT:
umevleor SMIGILI(HEHLD:

Burigalsaiser (Zoospores): @emau Humi@ ealbsHanseisd (Zoosporangia)
s Ril:¥: ANWICITY HENFUT6mLOU|6ML_ULI DIMLOLIL|SBENTGLD. (1bSHHIHHML(b:
&L f(HDH6IT)

Carafigunisst (Conisia): Osmefigwid sThiId@elaT 1565 2 (HaT@GD albsHiser,
(1BhSHHHHT_(BH: LerOGILITESe0L6V6ID)

ungul  elggmer (Oidia) / o L eweldaisst (Thallsoporew) / sgmiaildbgisein
(Arthrospores): eam. .utésset  UenayBpidh CFHTEpId  aldaisen  opUigul
AlGHHIH6T 6101 DIMPSBLILBGH BT, (6IGSHHIHHTL(h: erflensg.”.LT)

Hemeymizev (Fission): o 1 ev&F GFed Ueneybm @yewi(h CFuiOFerdmend SHHAMS.
(1bSHHHT_(BH: wFCanaThaBrmenodlerd - merdL)
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EQm_@al@ze (Budding): QumGpmT OFebelmba ABiw Qrl (b CuTEs euenTed)
Caxmamsl  oemey UMHHIFOFSID  HldHdH — aumpdHaimer.  (IbHHSIT (B
FrHHEITenodlerd - FeroL)

HenmOL 6l giws6it (chlamydospores): B9 5B GHEU(HENL_LI PUIR|BEm6V
alHHBNMTGD. (IBSHHSHST.G : . LNuyCGaMuib)

LT STIQLI(HEHSLD:
o Qubad Gablselar @emewey: (Planogametic copulation) ®ma®D
SHaiemowjemL W Calbl sl  DemewialB@ Quwds Cabl Hellar  Senemnie)]
oleIml QUWIT. @ cLpedIml eUEnSLILIHLD.

o 9530s8. @mene (Isogamy) — uUs oeowiy, CFwelweled @Hd
Ga16L Herflett Bememiaum@Ld. (1BHHIHHTL(B: Fleitenasl fluib)

o sowps GCaSl Gomewe (Aanisogamy) - UB - SOl SI606VS
CFwelweded  Geumi L GaIfl Horlalt  B)en6enTOUTEHLD. (1(hHHIHHTL(b:
D160B6evTEmLDF 61D)

o wiewL smaypdeo (Oogamy) — uys Sewiiieod, GFwedwelevid
Geumui’ L &\ (€215 M 11l B\ 6ETRIT(GLD. B HHISHHTL_ (B
GomGeormLNemmLmflerd.

o GaiflLas0smLmy (Gametangial contact): ureleniCUBSSSHe BT
bSfiguid, eaBsreniwib e B CHTLIY gBUBH6V. (IBHBHISHTL (B
9I60L|BH)

o GaiflLme Bmene (Gametangial copulation): GsuflLsmiser ESemenibgl

2 BHEHH SHUPLML (Zygospore) o (heurHed. (IBSHIHSTB:  LOULHET,
ey GamLIeN)

o oOOUTBLagw Bmewiey (Spermatisation): @weBulsd @m® o L&
OamewiL  Udalwelds /[  HeOsTaliguild gL e, LTS 6ThdE s
SLSSHILGHBH (TBHHSST._B: UsFlenwm, BuyGrmerdGumym)

o 2 | OF6D Benemie (Somatogamy): Byewi® DA, .LITSHSH6T 60T
2 | o00Fe0sa e Benenie (IhHHHHTL(H : DIFHMTlHerd)

YehmFHea auenBLILITH:

* AUMB 2L (P, LeLeVIl &M OFmewi  ewwdFedluid  Gureimener  Eeumnslest
LIGRILBEMTGLD. 6I(hHHISSTL(BH: DievLCsT

o LG (wBFodemen GOBOBTEIL 6T WFLUSFTT  eUHSLILTHH6M60  LL6heDFH6I
..ooUSCHTmFL 610,  SLeEHTmIDFL 610, LFIBuITenodL 60,  SLEEHTEMLDFL 61D,
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CHENNAI

LFGWITenIDSL 610, LB TemIDFL a0,  LIFIQGWITENIDSL 610, 19Ul 19@TTemLDFL 610
o6l [BIeilG euGLIysenTall  LMdbsliul (helenel. SeuBmiel . .enusbCasTenodL erd
G0  omemipdl e, &L figBGumemndl ov0, mFCHTEMIDFL 610 L 6henTF H6iT
SILmIGD Guwd GelauGlil Lehomgsenel LlaisndlusTealb, uUTdseilellmba
CarmaMwsTHD HHSLILGHBSH.

HTeiteroL_meingest  J.  21660sCFTCGUTeved o@D  FiTeverd W. 10iberd  &ya@uurt
1979 oub sewigsd 'Introductory Mycology" eieims  Bredled  Liyehenaserie
alemaslUT ewL.  Geueflull Lew. @&Hled  YehewgsmeT  cpsdiml  Lfleydenmsll
LML (HeiTerTeor. Slenae 9l1DBeotTemDSH BT LIT, LomerOI BBTemIDaHBHTLLIT,
greyCastemwsCaTi LT uGb. DeuBmiel 8 Seweniliifleyser, 11 su@LlIyseT,
1 augey UGLIL LBMID 3 6UgaldH HIENENT 6UGLILIG6T 2 666l

( GumbSlfley — sow& G )

¥ ¥ |
' ™ ™ ™
ey — ey - Gl ey -
b Gomm s &S &ML ey Gsmremn & Ssm” 1L m awnao Ssremo & Ssm” 1w
g smoo il ey -1 g omooor ] flay -1 i oo iShflay -1
gyt A0 2 B e i i Beomoneig BesremnddBam” 1q.som em aBm emand Bmm” 1g sorm
emandiBam” 1 e augny — st flig Buinemof | do iy — e Baaremin i _sio
sy — i MG remnwnd_so ey — m@:lq—l.q_mummmnh_m' i
digy{Buman a fig Gusr i’ do
g smoo il ey - 2 i - g smaoer(flfley - 2
{5l e Bnmig Bwin SlemeiuBiama Gun-Bun@momof cio <o, e B memandy Bmm”_1q.sorm
k8 e seowody B asm” g et ool flay - 2 gy - enBanenwfi do
e —
uBym” Br_romesblBuinemod s g OB et EasremunddBam” 1o s g omener Sifley - 3
gy — A mem i o .
eanie) - moeremin Fiaio udflg Buimemin &8 am” 1 sor
e i) — g B st sin
g omaoer Gifley - 4
gy 1 g Bmemin diB i 1q com
e - gy Brremwd s
S N AN iy

Quepbiifley — enwd G

o1
glevenoilfle — w Wl
2

o Qe @ CF6L HILELHI LIED OFD DML W (DDFEIUILD), ML 16TV 60l

OF60 Gouenysh OBTEWIL LFMFUIOMB, FTMMIwTeNT DI6L60H! 6L (h6wTI601 BETTGLD.
ooemeuld  Guomeb(bmemend  Haly  oBmeer o MlehFiHe0 26 L (LPeDMEnUID
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CHENNAI

Osmemi(eiener. LTedeOT LOBBID UTEVIIOLIMHES  (penBHelled @ ICUHSHHLD
BevL LI et

Uifley — I QbGemenodGasmiLim:

o AlEIGHE0 ol L (pedB STLILGHBH. BOdGHWmeus IFTibhsd  LehmadHeien
CFevgaUT STl ILBoUFHe0mev. TBHHIHHTLB: 19519GuiTerdlesiiuiLd

Uifley — II omeroigBasmentods@amiL:

o  HMFUIMIDHEN6ETTD O\BITEmTL C&F6LSH 61T (€3N / BuwisbGalsHal)
STIlLGS GBI, 2 BNEhdHe0  alend 261l L (IpeHMB, LIV &S  OlSmeurL
emdedlwib Cureipeney SeuBmlesr LGRILSBTESLD. IhSHIHISST(B: DleLLGHT

Uifley III eomerby GsmenodbBsmiL:

e o 0OFed wLBBID UL OGFL EOWLILEMLW L GhenFHenernd  OlBmenr(HeTermel.
SOUUFFHUT OCFTewL  ewdeduwild Sl iLbGaBg. T HalBHe0, HI6wIL TH6V.
N5 H6]5HHIH6I (Sporangiospores)  Qamefigwmiser  cpeold  LmTeleVT
B IOUHGBSID HEOL OLIBISIBSHI. SHWPLMLUTID GH6IBed UGLIL HeoL CUBISBSI.
dBHHHHHT_(h: OLeng T

®  HENIMIDEBTVHHD  (PeLHInm  HILUSHeT  Siglienl_uled  1OHCFTemDFL 610,
oaenodl o0 CuTaiBener  mIeUMSLIUTH  CFwWiLL G,  GGrmbedLmale &SHF
@FiTdbaLILIL_(H6iT6erT6MI.

o oamndl o0, MIFCHTMFL 610, LeBaTmFL a0  GUFIQGWITEDILFL 610  LOBMID
algal Gy 1wl Grremindlled syFluieuBpilest  FApliyliuewniyset  HGID
OBTHSHSIILIL (H6iTer60T.

D6 GHLDEL_6YV:

o Lev2 s emndFelwid STeniliuGEdBE. OFeoseaufled @emnaHamer, 6FeosnBGseomerd
o giteniedl. QUIBIGalhd eaubwnsll  umedleom  @elICUHGBSHD  HewL CUBISBSI.
Bunigalssiser FToL @55 @ sosFuiompawwd (Whiplash), @mimr
HHOLTHS @b smgulenpenwid (tinsel) OuBpieTener. (WL L &(HoYBIH6D
(Wemmuled umellerl CQUHSHID BHEOL CLIBISBEHI. (TBHHHHTH : DlevLBHT)

MFCBTemLOFL_610:

e GQu(pbuTeLTe FIBBIIMIGET LOL () 600T60NH6NTS DTN 2 66l SIS HT6UT],
allevmidlen 2 L e0daflal 15 euTDSleimert. e U (Hewiewl 6UMBMUWIF FTTHHEN6L.
(o (p Fohselled euTIPLD 6TewIL LD, .LIGHTT).

o GQpmly e eueIHamiguiensl (LBuLdsT, mIGaFTLeD), gFTauHSHe0 eUTLDLIENG
(Coprophilous fungi) eGsssaT (h: UGTGLTVed BbsdH CFHTGLIMmUF
G HEMEUSBENTGLD.

o MFIWID HeweHFH LIev2 L & Hlenevenwill GuBmI6eTengI.
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LITedl60rT B I0LIHBHLD a5 HB G660 (Sporangia) ANHBIBM6TSH
CarmBmIeNiILSET cpevld HenL CUBISBSI.

urederIOumbsSHer  Burgl GO LRGN Benihdl Hodhd FeU(HeDL U
o BaasHHIPLmL  (Zygospore) CarBuialsbdamper. Seneu [HewiL ST6OD @Uiey
Bemeoulled HbHFH GHSMeL UGBS LIBG alHHismend GHTmmiadhdeiment.

e0OCHTEMLOFL_610:

Se0BETMFL 60 FerdL H6iT, TGS LYFaumsst (Powdery mildew),
Sewreniligehengasen  (Cup fungi), Gumyedsst GurapBeneusBemeNd  GlBTEwIL
O&HTGULTGLD.

QupbuTeOTe  FIBBlTRISET HlevshIHe0 euTDUMEILITE SBULI@ID Fl6v  [HeiTeotT
LBEID SL60HTeID aUTDE6T36MT.

mwFelwd  HewendhdHl, BTG  auamTFFwemL b H  eeful  HHUYFSHaUDTLI
QuEBBIeTENGI.

QUIRHLDUIT6LT GG B 031606T6301 61T &H 6| LD &l60 oL (5 6U5T 6001 BT 6L LD
SPWILGPHaBer (IhHBHISST.(H : WTOUTHS LLFMIEIS6T - 6lfleng. .L1)

umedeomr @emIOLhSED LeTapihed, Owm Gelbsed, oplguelsHaisst (Oidia),
OQamefigwmse, denmmiLealsgiset (Chlamy dospores) aufl BenL QLBISBS!.

Brewih 5D 2 L H([HHH6eT @Deneniaudher alfl LTeleIOUmEBHD HenL GLBISBSI.

anFl_ GLmilenmes B eneTen6ls OBHTLTHSI o I & Ben6u016)] o | Geor
BOLOUBIeugemev. LFHeors  Grlenl o LamBlensoulGoBu  (Dikaryotic)
HEWIL SHMEVLD emEYB. .LITEH6IT  HTemTlILIHE 631360

e0BE 2 (heuTdsF  Aply  ewam..undset  (Ascogenous hyphae)
GapeiimIg 6T 60T

SEOVHE 2 (HaUTHS emauB. .LTddeMe [Hel LIepord  eueenbhdl OCeToHd
Guraiz  oemwlilemLul GFsvedemerrd CamBBIalsaBH. BFBEGHS CaTHH  OFed
(Crozier cell) steiy Quwit. HIST SigomwGgsvedsy (Penultimate cell) o eiten
Breni® 2 L ShdHaeT @amts Sameanbal @y el wigu s, (Diploid nucleus)
2 (HUTSHBH. BHHF CFed @6ND SHEVHEVTH 2 (HUTHBSI.

SrlemLul 2 L& GOIML UGLUMLSHSGSGL LIBEG BTl @BedmLogUl
o I &heEameNs HhAma. emeu Gueid Genmedevsor (Mitosis) ugULIBGL
et 6I.(B o L H(HHHmendh SHHAMH. Gemal HhSmenhd 6l peroCsT
AlSHBHBMeNSH  H(HF IBE0T.
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HVBHTANSHHIFH6T HLe0He0 6D L CUTSIB  DIHLOLILTNEDIGT BT ILIHEISHTEL
Bbss Gl IYehmaseT ‘el Lehenaset (Sac fungi) etenmt QuUTEieuTs
SIMLPSHSHLILIBH S 631601

SLEVBHEVHEMET  LOVL(h  DQUB. .LITEH6T GHbaH De0Casraeiumli (Ascocarp)
® (HUTHMG).

BTG euensWTel LeroCaTdealuBLLSB6T © siTenel. Sleval  FHlellerdGLTHFwb
(papewwmed — (Wpuigl), uisdwb (Ghoer eaugeud  LeLIEGWITEL  TaEnIlD
glemenujLern), LGuTHFAWD (CaTlemu  eugauld HMhs ums), EGHOLTHAWID
(QuTU1 Hell © L 6VID) SYGLD.

LdipGuiTenLodL_6rd:

BFev eamgev amenmmenr (Puff ball), seuenenr @mpéms Lehens (Toad stool),
uBemeudn® ehews (Bird's nest fungus), s iusens  yehens (Bracket
fungus), aimEMBBS Gsmbyl  Uehewaser  (Stink  horns). s wB@iIbD
syl (Smut) yehewaset SUUifeneusd gibsHeme.

Bl  LehenFHel  FTmmlewtenisenTdCour, ¢l (HewrenlldenmsGour, Hlevddeo
QUITLD &5 GBTN3 60T.

BOIG — aueMTFAmLbd, WHDHeNH — Hlewenssbly  (Dolipore septum)
FOUMHEDLU  DEFeUID STl UGS BSH.  CLPTBl  QUENSWITET  DLDFESUIRIG6IT
© GiTeNed DM (LPHEVHIeNeL ((H 2 L &(h Hlenev), @T6RILTID Hlewev (ST 6wl
© I'&(H [Hlemev), CLOGTIBTD Hlewev 6leTml DISIWILILGSBS.

ArlenL. 2 & [Hoevemuld HHEmaHHd mereusB@l Wigl] el
(Clamp connection) GamBuielsalLBSBSI.

uTedeom  @eMIOUHBHID OBTeliguimiser, Suuigul  al&HHIH6T, Tl HalhHev
) HewL OLIBISBSI.

LTIIIOUHSSLD HOL OLBIFBH. UIDID UTQIBILILEET  BHT6uTLILIH6H606H6L.
® LevOFed Bemenia) levevdl VOLITCadWw Senewte] Ul gl GLmilenms
BDemewie)] HEOLOLBISMBHI. 2 U & enewia] HTOSHOMLHHI Hewil @JL enL
® s Heweouled emam. .LUTdhHelT o eilenel. UFQubsHed o L&m Senenia)
HOLOLUMILD o L @guiTedsd GIBe0 LIGLILIML$H60 BHevL GUBIFBSI.

®eleuTm o (HUTGLD BT udligul algaHseT uFusbder GCeueliimpgge0
Fmpismby (Sterigma) eigid Siewwliier 1BE  STERIILGS GO,  (&6WILTHBLY
(Club)  eugeu  @e@eur  udguwipd  BIEE  LFCuTalSHHismenL
QumBmIeTenedl. @emeu LIATLIGOOTET “&Hlel  LLEehenFHei elediml  SISIWILILIBHES 6T360T.
selymity ufpwsaiypi] (Basidiocarp) sieneyd oimpssiLGEBS.
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IQUIL IRCITEMLDFL 6D SI6L6VSHI (PIDEDLDLIGILIBT LY 6heNTF SH6IT:

* Aelaumd LLehamgHerled UTEIIOUHSHLD STenrILBaUSHe0m60. 61eiGal  Renel
(LP(LREMLOOILIBITL L, 6h6m T &6 6T60T6YLD SIMIPEBLILIBH B GITBET. 616001600133
FBBleTMIG6N  LD6Ten 6L FTHBBINHIENISEMTAILD L0 SHTeuf WLBHID  allevmiEHerled
QU (HewTenlBenTEHa D  auTpdleiper.  OaTelgwmiser,  SemmdL  alsHaHider,
QT GalhHe0, puIgwalSSHIHeT Curampameasmensd CHTBBIAISSHI LITeleVT
B IOUmHEBSD CFUIHlemert. OBTalQUImIBET FBLIL DIENLOLILSHETT6T  LN1&6TIguILD,
Qarsaissaiypii] (Acervulus), algamisse®G (Sporodochium), Qsmefigul
@ samen  (Synnema) Gumeip  siemwliysefled  CammmialsasliLiBGaleise.
Bliyehmsseied  UTelememGwTdsssaenn  Giwpd  (Parasexual Cycle)
BOLOUBISBEH. B wiuem FTMheH Caupurheenend CeTamIHeU(HSBSI.

QUITHENTHTILI  LIUIGSTE6IT:

® LGhewFHeT FMalGhHS, M LID HdBhHH O _ewieUTel  HTEMTEIHEN6NTH
HHBSB.  GLOLUSMNTF FSHHHH SHTHIICUT(HLSewen  BIFIOBS  CFUIS)
LDGWTEUOT6HT QUG HHATMDMU  DIHBMNHD L EhenTFH6IT 2 _Ha Hlmer. LTeOFTTHS
OHTHBFTMVH6T  QHOFD  LLEhMFWITER  FerOL DL FTIHSBHIGNET6T.  LEhenTF H6lT
wrssL L smendF Cazmliubsaabastlh wiBwle BEFSUICUTHL HmenF STLILIS6T
(peUlD 2 eWIICUT(HL SenelT  HEFFTHGHIIIMBEI. L, EheDFH6I  [HeTenD,  HeDLD
CFwevmem &6 aleuTdHBLILIL (HeiToNng.

HETeMLD SH([HLD CFUIELSEIT

o _6wi6Y
®  (l6LeITIgEUTEMD a1GLmL_610, DIHMTBH6r emLerOEUIMTer, auTeLBauf GuIsveOT
aumeLBeudBu GuTeTBemn el oar|’ | LOGIILEDLUISHT6D © GUICUTHLI

LweTUGSSUILGSH eTper. Ferol el enaul LfeT B-enwiujd emGuorgduibd opeaiul
emaul L L0leT Bio-emuwiuld FHmalestsent.

LO(HSHSGI6ULD:

* Lehewgsmel uUTHleflwmiseie euemTFdemwd HHBGHWD Devevd DINSGWD o ullT
aHTIOUTHL Bew6m o MuUSHSH OCFLIFSIBeT. LehedgFHeT o BusHFH  Gguiub
o uflirergimiGLImmL SHerlle0 GLIeoT Flevlear (Quedll dledluwid QBTG L L1D),
OaFuBsumerdBuimiaiideir  (oI&MGLTRNWD  SHevgB@amedennd, &HewgdGum  LsLaT6I
(QuelFedwid SlengGamueveud) Gureipenel SILMIGWD. SenTalOglierd LiTiyfwm
® BUSHSH O GTeETl eLHEOTUIH  (TTHTLLMIDGT) B 5HHDHGLTUTeneF
F(HHBIS MAUSGID HHSTHL LWSTLGSSILGSBSI.

QHTPBEFTEN60
& Sblev 2 [BLGHIH)

e sfib flevmsemnen eauemisfHulled o BLGHFH OCFLlusBE OHTHBEFTmLSH6TL
LEhengFseT UWeaUBSHSUILGSamer. FlMd  oiflevd, GHendCatand Siblevbd
SUMNES  QLervoLITdlebevey MBMT 6B Lehengwd, @I L Casreid Siblevbd
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Sl SLENOILITEIe0EVEM QLflwierv, Gareglsh SILO60LD Sl s
LENVOLITRI6060610 eeICF L ehenauld LWeTLIHSHSLILIBGS 636t

Sibwemen WBEID WFeugHHed (Bakery and Brewing):

gHa1Cremndlory  GaFflaldBuw et FerOL  OBTHSHHED (PO  FTHHMTENU
SLEOHAMBTEVTE OB ® $H0|HBH. DIBLOMETUIED @umuu@m QUIT(HL_S6TTTent
Qpmli, wer, Gymed  Gumeipensy  FHwimfds  FeOL  LWETLIGHSHDHIS GBI
Queldedwid  gré@alGunim en,  Gueidledlwd  GaswbuT enL.  SiFHlulemel
LTeOTenL &L 19 2 BUSHSH OFuleudled 2 LGWTHILGSHSLILIGHES 6TB60T.

OpTHseiler 2 BuUSHS:

SLe0OLITe0eve0  oeJGF  BmID  QLeLOLTlebeverd BT  GuTeiBemel
9len1G6v610, UGgm19Buuerv, 60m&GL 610 Guresis OBTH HEm6TT
S SHaULwLIeTUGSHSLILIBH S 6513 60T. LITGOTeNL &L 19 SHWITM 536060 LIT6V
2 mBHNSG CoHemeuwimernr “Gyerer " WuydbsT FBpleamsmen LWALIBGSHSIL
QUEBLILGH SIBSHI.

BeuerTawTenLD:

ehenFCauflaemen  (Mycorrhizae) o @moutd@ myGsmaGLmeaiiwm, . .Lmever,
o0&l lIGrmoLimom  GuUTeB  LeheaFHeT, SHUTIHISET BT, HNOLIGUT(HL Hene6r
® Bflehd 2 H6|FlaIser.

LuyGeurfluum Gudlwimenr, QoL L memy&luib SlenearGamLNefum GumesiBeneu
Gouenmemiento  LUITHMETH  FHTHGLD  YFHeemen  SINES 2 FH6e|dHleIme.
AIEUOTeLEOT . HUMGMT 6B LehewdF o MuHSH GFuiud 9libFededle erems
STy  aeT&FS  FITSHBIOUTHET  SHTOUTRIBEHDHE  UeNTFS — 2asHaluITsLl
LSTLUBHSSLILGHBSI.

W allenerne)Heir:

ojoTeil LT C.Gueoruilerd, someil LT Qeuenm,  GumellLerd  FLTeerd
GuraiBene DIHB HFFHSHAEMOUIMLUI  HTONTAIHMTGD. Sevou  GUTHIITS
“‘Heuene @mdbmad Lehenase  (Toad stools) eres GLwIMed @ipflwiLBa s

yehemgsenmed gmLBL Grmuiseir

Grmuilesr Guwi Gpmuis sy e

srauy Crumuisel

OBeLeJ&I &H(HBH6L CrHTul LorHeaCuUTTCs FHewgdGu

S(HIDLIe GFeIalpHe0 Cnmul OaTell BLmgenysHasId . .LTeLBaL L LD

Lpedterdlest  ibSHTSHCemerd Grmull Qamed_GLm 196MJ ebBLD
606W11Q (LP & FHULITEITLD

GmFOUGT  GOhuSH FTeugmiseilen | DleLBCHT CHewigL T
Oeuewigi(h Grmul
15 Bemevda(me Gmmul LmUifleonT  1QLIMTLDGETEND

Gamglemiouient sim Comul ubsFenwm sSymdefled - @Al gems
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LoeNSTH6Me0 gMBUBL Crmuiseir

GFmmILIL jeust GTL1OLT@LomemUIL L et LNenmaGsmaid
B emtiglguimdlerd BmemigL_ M S6LLI & 601N

B alig BuimuIBL memLoBasmdlerd BamaligBuimuiigerd SO 196D
SLEOLITMIe0E60TF ord SLEOLITMIe0e06 . LU OIGHL L 61D

*  9leLLTgeveverD, mIGamUeD, WwdsT, GCueldedwb Guraipamey o el
QuTmLB6T OB BHUCUTOUSBGHS HTTRIOTH GBI,  DIVOILITES60606D  Ll6MTeUEND
L 6he0TF 2 60MhHS o _enial1oILIM(HLSHeifleD UBICHTemWIS SHIT6uI(HLD
“‘oiientLrsden  (Aflatoxin)  pFALICUTHDET 2 _eWILTEHGB M. LML (heved,

SEBITLTSFer A GuTasiBenal  LYehewFHeT 2 ML Q&uiuyb
BFFLIOLIT(HLSHEMTGLD.

OLTGwmemuLB6iT  elaileney  CaHTedled  CEHTUISOSTBBIH  gBUBHHHEmIQU
LL6henF H6NTGLD. b SHHIBHHTL (b: 196mF@sHIT." .amLIL L M6, 19 60Tl LT,
am&Brmero@UITTD, 611G TGLOTEmLIL_ L T6oT.

® (HEmeTHBHIPRIS UL CLTIBHTIT — BTG 65TerD 61608 L EhenFUITeL
guulL  sTwHss  Geuly Gpmui (Late blight of potato) asmyewioms
SIWTeOTHAHIeL 1843 — 1845 b SLewNged GMULL  OLIHLOLIEHFHHOITEL (T
LIS GID GuoBul L éHeT 2 ulfliphsHerT. gymemomGeti BT L ol B
GeualGwpslenT. 2I8x5CUTEL OBHELVIL GamsvEICHTEOEUNTIWLID emICF eTaEID
UehewdF gmBubHHw Geuliy GCouTul eumsTendHHed 1942 — 1943 b SLewi(h

Flov

gBuUlL Gu@ UehssHBE (Bengal famine) @m smyemion@Ld.

ey Camuery:

agly — mgBsmemndl e Geom — WwssGreverd G@Hwud -  wdbsGren
Guilend - enyBamuerd enyBamued @ sFTBmlewient (Saprophyte) webewawm@Lb.
R OImilg, Gmeded, GHTeL, SIS STUISMIHET, LIDHIHEMNED UETTHInIQUISI.
mJGaFTUeD GUTHIUTS “CITLiI9sh SHeNTell 6Tl DIMPSBUILIGHBHI. mFEFTLIGTD
aELTGsumedlLT smuisfseiey &dle] wBBID Gwer oipsesd Gprenw (Leak and
soft rot) GarBpIel S BS.

® | 60 SMIOLILJ:

emLDFEIUILD SHemeHs GBISHGFHMTMBM, LIGLGVIL & (THEH M6 Ol memr_
MAB. .LITHHENT60  eiFH.  auemTGHenhdHlenr  Cuomurlnied  SlewL Lol L IoTeHd
UEMISEmIQUl  mauB. .LUTeH6T  “‘@Ban. .Ut (Stolon) eer  SiempsaLILIBS G
auBLTevelelhbeH  CoTaBHamigw  Hemensds  enpamuiBset  (Rhizoids)
AT HeMHHe0 oabpmal BF BBID Seihsmer o Blehd  61hHHIHIS0BT6T6N
2 FHe deer. mIFTUIbGsEnsE HIME aldhsassmmdss (Sporangiophores)
GeoCpTedl  auenTdHlaiBer. OFed &GouT maLigel, e CLmamer S &HleuBmTeD
OOIFH. 0Fe0 FoumIdH OHTLTHSH LIMTeLLOTF6I]|  DIMHBHIGTNHI.  HIH6I
HemD OemeiL LGImGLIenTFHH60 LGOI H(HEH6T STemilL(Bdleiper. GlFed
HlewtaImILILBenTenr  eniol CLnasmentl Mwimiset,  MGUTGsmIb®6T,  eTewtGL TS
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alemeL  SiFlulened  STewilUBHleiper.  GFe0 2 6o dsll  CQUTIHL SHerTeot
FemensCamegent, erentOemiul Heuemevsst (Oil droplets) smewriLBa smnser.

B TIOILI(HESHLD:

amJBamuery, umellevT, LTAI@IIOUHSS (PeBHeME0 BIICLHBHD CFUISBSI.

umedleoT SMIOLIHH®LD:

FTHBLOTEOT  GlDHleneVH6M60, mFIwSHH el HheH Coulleer CHTaipid L HHBES
agymes  CueBrTeEd  alsHasHHThdSH6N  CHTBBIOISHILBGHGIDBT. m OFeL
SIMWLILEDL U SHeneTHeNBB LIV H(HHHmend BTl a1 SHHSHHTHISH S 61 60T
mlelulled emu CUTSIB alHHHID STEILILGHMBH. @ICUT[H alHHHSH SHTHISULD
RH  ANHHBHNHD  OBTewiBeengl.  alHHBHI 0L (H  MWLILGHS)
s1eiGsveor  (Columella) eeor  SIWWSSILGHBSH.  BHTEIOLOOEOTENEUSF
GLDhBIeTeT LGHUIedmbaH alsHaiweT CaHraipidaimer. albHsd FiauT Oelgd@Lb
FOWSHFH0  STIOWeveT  FensHaumLbd  alHHFeT  GeueTGuUBBLILIGS GIBE.
HGHS  TTHNSIled  alsHiHel  allwpbd  Slwal (TSI YISl
mFelwHmns CHTmmIa s 6imeot.

LT IQLI(HEHSLD:

GO L smiseri6i B enemnio] ELPGULD LTed eI IOL(HSHELD HEWL OLIBISBGI.
QuplbumeuTer  FABplemiaet mBE 2 L eudsereno (Heterothallic) o enLwieneu.
ey pGamued  QFsseutedey @655 o Levdseaemw  (Homothallic)
o LW uUTedemIOLmHSEBHHL URIGOUBID eam. .uTdder LUBSHGHTHBBEHH 60
GoumILIL 1 (HLILIF60M6V. SLEITED GFwedlen Beuailyenr(BLd GeumiLi (b
TS amer.  Selampresd  OgFweled Gaump' L  QrewiG 2 L 60RIS6N
(mam.".utdHen) UTeIIICUhHEBSHHe0 FHUGBLD BHISHWLFS LTBB 2 L 605HSH6TenLD
(Heterothallism) erentiu@. enwdelwkisst @yewih IHOTSHiT uenswimer (+)
SI606VF)] ) GaL0L L smisemer CxpTBmIaTd sl a6 (LPSH6V LIQUITEF
SHPLLSHBMES  (Zygophore) elen  SmdslLGL — HABUL  euenswITeT
MEB.".LITE BT LD GVl ULIMIGH6IT CxpmBmia S amer. ®yevi(h
SHIPL L GHHThH el  Heolsebd UGSHHS Cab LS  1paiGearTigHener
(Progametangia) GsmBpielsdemer. Goeid GCaSliLs  (peanGeamigsere
mieolwler oBHCs HhLILFFeuT Gzmes, Hielulled Siemwhsd CHb L&D BBID
govOueigtt (Suspensor) Gged o (HeuTdBgl. GCaHLSLLSHISET EmenralmnsHd
QzmLiba sl Curiemms  Qemewiey (Plasmogamy) o Llas®m Senewiey
(Karyogamy) penLOUpIdBg. o L shbseisr Smeanalammsd @)L enL Loigul
® BHHH BHUPLML (Zygospore) 2 haumdBgl. eHOrsiT 76 o L smbser (+
BEID  -) ewewr G < QEIMTE  DewewihdH  Liev S enLLoigul
o L asmbasmensd Cammmelsdleamer. LT o mbad SHUPLMOL  Dlenaled
QuilaTsl DIHMAF GHEH 6IHMIFRT 6B  HoHH  H(HEDLOWITET,  SHJ6N6w0T
Gumeii  Oeuerl o edBUD, GMLET eIl Gl 2 6iTEHENBEMUILLD
® (HAUTHGHMBH. 2 BEHS SHUPLMOL @UIe] STHABSLU LUIBG ISHalel
STILLGBLD o L HHBHeT GaOIBeL 0iFe0 UGLL DL SIBT.  S(H(LPL DL
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(LPEDENTSH S A5 HBHHTHIS H6NT, ® BHHSH S(HPL_ ML alSHSHHID
(Zygosporangium) o_(peundleipen. 2 BHsHd SHIPLmL  albHsd (+) BEBID
(-) oter BUeWIL eumBWTT eISHIBMEN  CLBBICTONSL.  HSHBHEUNTH6MSHH 60
AlHHIH6T ANIHSAL G, (PMTSHHIT LHul mLFILSHMmS 2 (HeUThEHE IBe.
amJCamueniel aTDSEMBFHIBS OBT(HSHBLILIL (H6TeNSI.
Si&ElsEer:

Gl — udligBGuimentodt erd

gleos — HMTGH6061

GGwuD - EThCsHen

Gufleotd - oyHTHH6EM

o gEMleed WIS MLF6T, 2 J5HalUIE0H6N, WLHITHS GLenLB6T, GUIFF0
BlevmideiT CUTEIB Liev G MmIHeilled HTewIhanigul e LD (GH6wTenilll L ehenFUITGLD.
By ehengulesr seflupililseT 1l GO HauidEhsHGl Leolilbasleaimer. oiemilger
TeeucTFeD, SiBmTided GLyeommiled Gumeip  FBplemigeT  eumfL misberled
QUMGTWIMIGBETTHS STl ILIGBH Bl SHCa DemaudeTl “BHeuensd 6UMETUIRIGET
(Fairy rings) eienn  oiempsLBdeper. Sismilaed GasbOuerdl fed  GLITieumer
“wend smemten (Field mushroom) sygb.

® | 60 SGHLOLILY:

® 9 | UL FMETHDH, MAB. .LITHH6NTED DUMH. DIFHB 6165016001 6N GVT60T
maB. .LTeH6eT CFhal mFelHmSB 2 (HeUTEG) BT

® (PFHVL HW6eV, @JEWILTD Hlewev, CLOSIBTLD Hlewev MDFEIIUID 6160  CLPGIIMI UMD
mDFIWIMmIBET — STWILILGSOBer.  UFQUSISHIBET  (LPeW6eNHBHl  (LPSH6VHIEN6V
mFelwid  CaHBmpielaaiLbGang. Bbhd mwsiud  SHHULFGT  OCsTam(,
@bemB  igul  HeweoulgleTen @ o L &meved CuBm @ o L ShHedeilwid
(Monokaryotic mycelium) eienr  SiwpsaliLGSBSH. Byewih aHegHT s (+
LBBID -) (WPHO Hlewev eMFeIWID BenenibdH EJ6wLTD [Hlened 6mLOFedLIMIS6IT
Demewibhdh  AEWILTD  Hlewew  FIWID LG BILL 2 L&
omwFlwsbams (Dikaryotic) o mans@dngd. SIlel o U&®m  mwdediulbd
sueTihgl, Hlyenih

umevleor SeMIGILI(HEHLD

o 9FMlsen LImedleom B IOIL(HIHSHHIH) 60 Gurrg SlenmiL el &b emern
® (HAUTHGSH OB,  FTHBLOMOT  GHleweoulled  HeMTOL alSHHIH6T  (HeeTHI,
mLFIWIDTS  GUETTHBSI.

umellen’l GILIHEHLD:

o utdail OQuUEpSsSHeT cpeold  DeIGLHSHD  CFUISTeID — DIFHMTBemlen
LUTIBILILE6T  STewilIL(Boudlevensv.  GLIHDUTEImIOWITET  FIBMIemi&SeT  LomBm
® Levg SHaewn OaTemiLenel. S pU@IDd SiEThHed  ewuedBuirged @5
® Le0HIHAMD 2 LW . B aHoIHT 75 emodFelwmseT etCBToLmTeim
BmemIaUSHeT (peOld (2 L6 Benewie)) @ILedL 2 L& OHTeni  SJerL b
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Bewev emdedwid. CaHmpmielsslLGHBE. uFguisHHaIen 2 L &M Eemenihdl
GELRY ueUUIBGLUL (G BITEITE MBENMLOIQ UL WE ORI E
CompielssliLGdamer. Ufwalssiser Hp  @mbler  (Sterigma) 1S
Capreipidleiperr.  LOuller  UdFhdH — STewidbdmigul  Ceu(hhdbdHeT AL enL
® L HHIPHMeNSH  OFBTWIL M. .LUTHSHNMTeOTE  (PIQFHBM6NT 2 (HeUTSHS),
udliguiseiwmIriL]  euenTFSIuIemL &6t

udywaseaiuginy (Basidiocarp):

* BalG euMTFF WL b uFguisaiUBIL] Gl 6augalsd STelILGHBH. &I
smby  (Stipe) ewusdwerd, mewisl Gser  (Gills) eter ey LGS B6TTHL
fGHeSwiuGaSsa. &b BHSHIF, FOSLUUBBILST 2 (Hwel  allgaied
STMIHIngUl  SlemlLm@G. smbler  CuoBu@a  ewueilwerd  eleilILBLD. @&
OCouemienld  SlevevGHI HIfD HBHH6L 2 L LBHH60 IlBUTEP60  GHBIHHTH
SIMWhHSH HIWIHL BHH6T DleV60H  BOOILDELLVTHHET — HTWILILIBH GBI,  Senal
perHHe0  Coumpu (b STewIlLBD.  HIWISHL QST @i UHBHIS6TEID
MABLOEIUWILD  6TIB  UETIDTRT  DIBHEG STILILGHBEH. ST WIS
o o6 Bml BemnL_GleuerfluL_eor SIMLDHSH GMEUB. .LITEFH6TT6L DTS
CeuellIyBLILG S OBHESLTS DIMWHS MAB. .LTHH6NTeL BIFULLILL19HULGCHTH
Gumellwime LIMIMINSLOT HFMAUUID 26T TGS BSHI.

o HMISL(H i@ uGHsentasll  Lfsslu (Betengl. & evamibelwib
SIbEGHBEHSS LB STewILBAB HIeWIFSL 96T emwwliLGd Lymor (Trama)
aeLBLD.  HlemewT  maBiaiuid  DIbbGHF6T  OBHESOTS  EenL Geueulens
SIMWHSH HHEHDHEMD eIl  BeouBmleT  amibeluild  euemome  DIHSHBTGLD.
BFe GemiLibdly eugey (Club shaped) udlgumser sremiliLBa e
LIFIQUIBIS 6ThE e ulenL BGui BT HInIQULI LD6VL_ (B MENB. " LITEH6IT
umgm. .eoudled  eleiml  DIWSSLILGSOIBeT.  @alleum®  udligui(pld  BTEIE,
ufgwelsHaismens STadulsTeoner. QeubpieT @yewid  eldaiser  ChT  (+)
JHOTED BB SreviB T (-) Jewisad @, udiguelshgiser
FpISTIDLSH6IT (Sterigmata) e@ub  SemLoLILie L GapeimIg et 6.
LW HSHIH6NT (LPMeTHSH RMBOB 2 L &S OCHTewL (LPHeLHIeNeD MLFedluIdHma
® (HEUTE(G) S eiT360T.

o QeluTprs SEMMEaiar ampdmsd SEBFuled Wesd GBISHW  EJL el Logul
BlMeOU|D, @MEMMBLOIQUI  [HleneLU|D OBMID HewiL. @F el 2 L'&(H  [Hleneoujld
ST LGS MBS

wehewaBaufimer (Mycorrhizae):

Us yehengGeufigeir 315 eheng Geuflseir Us 1% LLehengFBeufismeit
LhEhenF BT  LDFEIWID | MHEUB." .LITESHET Gouflert | Beluensdmws  Cabs
Gourflen e GBI | CeuemiimL ymeni | L,ehenFCeufisel

SIL THFHwment CFe0z M6 oaBHOEF | ©_enmenUIL Gumestml
o enpullened O eyl o Lu@aluled | Geuenysd GHLHSILD
CaxrmBBIalsS B B | eueniTaleiment. Wil OF60BHeme6I
GLoevienm (LWL B) | MLDFESUIS S 60T Fjlw | eaBmeiujb
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61601 SPWOILGSBSI. | UGS Gourfledr | memILILI(HE GITM36MT.
EMEUD..LIT GeuelliugHlufed
auemevLlleiieneudelT  OlF6L | HTEOILLGHBH.  Deveu
BenL_Glaueriluiled G  eu  (vesicle),
a1 B(rhels LBSGHTD | anayp.”.Lim L
IDBEBILD LipemilL] (arbuscules), GuimesTs
a@%ﬂ@w&. « .. |2 Mleha ®  MILILSH6M6NT
FoNDeDLBA!, QDTS 2 (HEUTEEGHEUSHTEV
sumevenwl”  (Hartignet) | ggiouma LLEhenF SH6iT
2_HaTSGSBS) Qaudé @60
QIO EACINC SYTLIGIOE, 60T
LGS omwsBarangsr  (VAM)
lomIBL il uierd . .
LL,6hemF H6IT
1. &UTL6rOG6VIT
L}, 6hemFGeurl et
(VAM)
b SHHIBHHTL(b:
a9l smer0GuImyT
2. emflamui®
M@k NN
61(hSHSHIBBTL_(b:
SLUIGWIT  ClL_6dTgymest
3. SIS
L 6henFGeur et
61(bHHIHHML (b
myGamebL_meoflum
yehenaGeufimer (Mycorrhizae):
o Lehowgsalel  ewFellwmidseT oBmId  HTeuy  CeuTdendHlen G gmuBLD

amiguifl  (Symbiotic) aumpsams oeowiiBG LehenaCeuflser eem QL.
Obhss OeTLMIsd yYehmasel GCafledmbs oL Hmad 2 5liehdidlemen.
SIHBGL UFHeoTsll L EhenFHerilel emam. LT 6uen6eLLILI6ETeIe0 SIMLOLIL] SHTEUTMHISEIT

LoewTenll e (hbaI BT,

HOND 61 L TRIGEDEI

L6henFCeuflaell cLpaiiml eUemSBLILIBLD.

YehenFCBeufiseailer (psHadluiggiaud:

2 _PlehFouspBg 2 He bl

o Bemeu IO Gewient UMBMWEF FTHEH LUdbGHWD HTeugomer GomGerm Gymiium
STOUTHFH6L 2L | GHHenadl 61(hHHIHOHT6ITeN 2 FH6 56136

* FHTOIHIGEHSSGHS SONLLUOLTHLS6IT  LOBWILD B

LehenFCoufldeT o %He|slenment.
* FHTOIRHIGEHHE UBLFmUd STRIGD HBMISH SHHIMBIH.

o QGubum enLb%

ST HISH6 631

GouTpemensd,

HTHGHBH6V6V(HHH UTHISTHI M.

SiTell]

SIFFenaled  FHlenL SHaLl

Gpruichasy et &6 631
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anevdbosaiden (Lichens):

uTHEeT  1oBBLD  YehenFsendHmL G gBuBd  @@EGuUIfl  olemwiliBG
MevE0EaIH6T el QuWIT. @gFled urdl o piifent urd o ulfl (Phycobiont)
sevevgl @efl o ulfl (Photobiont) etesipid, Uehens o mitnienT Lehews = uif
(Mycobiont) eeimitd  oimwpsslLGSamer. Ut 2 ulfl  Yehomnass
ol L HmHH HHAMEHI. Lehwgd 2 ulfl urdlseprdGl uTHISTUL  Dielliiugi e
® LevdmspdH SHenOUTmeT 1H  Bleweolibhss emyFlGer (Rhizinae) ereis
Smwlient  gBUGSHS 2 FHFSBH. UTedemT  BILICLIHEBLD  HIGWILTH6V,
Qamfigwmiser (Sorcdia), mFywmser (Isidia) cpeod HewL GLBISSTBET. LTS
o ufi ® BhH BBITONHBHIBENT (Akinete), QmTTELOTCH TN WIBISH 6T
(Hormogonia), mpagrelsgisst (Aplanospores) cpeold  SeliOLIHBSLD
CewiIaBgl. yehewg o ulfl  umelemioumESSHHe0 FHULBH er0CHT  Hel
© | 6URIBENET 2 (ThHeUT()a eT360T.

eUeMSLILIT(H:

ML OBHEIH6MED BTILILBLD aUTIIIL SHHT DIGLILIML UT60 BHIDSHHTEMID UNHBHEIT
o oifermerl. ST 19BHTever0  (DJLILL WL 15&  STewiliLiBLemel), 6056 EHTeverd
(BLemL 185 eumpuemal). FTdHeni@smeverd (LTemm 161 eumpemel) OILTfGsTeverd
(Plevd P60 aumpLIemer), SHL6ed60 euUTPLIme (BL6060 2 6iTerm FelbaT LTB g
QUTDLIDE!), [HeITeUTT  6UemS  ([Bbeiievimed 2 6o FledldbsT uUTemm  LH  6UTLDLIENH6M)
6TGUTLIGT  SL(GHLD.

® Leoll Un Sl Slglitem uled Seveu GeoliGymerd  (euenyuImIsaLil L
UehenF SIBSHG STeuliLBaudeoamer) HIeGLmed (B Gumeis  SiewLDLILY)
S BumeiBuimerd  (Bemev  @HFH  euewd) LBLGCsTed (Hlemendd ST  Gumeis
CFHTRIGD DIGWIOLIL]) 6160 UMBLILIBHHSLILIHS G360

MLHOBET 2 L uHFHev o 6ol LehendF 2 ulfl oLetBsmenindl erd  au@GLIenLF
FnibHevauwiTeg S mUler LerCaTenevs6ldea 6aipId, Siewer LS GuITenodL 6rd
UGLIemLEF FTThoHmer eeed LIFIgCUITene0sH01H6T 6leTmID  SinsluIlILI(BEsleTm3eoT.

meVB0BIBMND BHHH OUBILGL Servelds Sifleod o uliT  aHTICUM(HEIT
SHETMOMUIL  CQUBBIETETSHI. MELHOHEIHET HTHBM  LOTHSSTTelenW  (GHBILUTHS
BHHB-ML-HMVBH  eTaNFHe0 2 _euiJhamlguienel  6IeTLG  Beded DTS
sl ssr wsemms  (Pollution indicators) smsliupdemer.  Gsrsemens
SLEIGB6M60 Iflev &M GUuILTal LWaUGSSILGLD 6L 610 STHBHHHBGHS
Cxpemeuwimerr  gmwib  Gyrogeveomr T THG  61IB  emeVBOIB6T e (HHSHIL
CupLLGFpg.  SHemmGLreiwm  grery.”.Cuflenm  (Qguiedie  wTENL)  HiMHeULL
LpCahaHFHe0 auTIPLD aIeVHIGHBEHHE 2 _6wiauTd LWaLIBGHSLILGHBSH.

LML &F&Si(HEBLD:

el o ufmeiten oB@Id o ulgmm CUT(HL HETTEL LS.
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o auei&d, oeueniTdleng WIBBLD. QIOLHEHD, 2 miGHHlewniTe), GuUTaIBameal
o _ufl(meitermeuBmled  LIGWILISETT(G)LD.

o mauJorvdel o ulmeiemeummlesT LeRILSemeTud, 2 ulFmmeumnsiel  LI6TLIS6M6TULD
dmls OuBBBUUSTED Semeu o ulflued aIVIBIHEHHG @ LUHTTH
AleMBIGHBH. Deweu  HleeOOTWT QL (HewTewHeNTS  TDHSH  SHTEUJRIGHETGVILD,
alevmigseilad Grrenw gBUBHSHS dnigul LEIewTeniulfleenT@d. Seneu FenHe
OBBID 2 BHBEHmeL SHPBE (LPeMBEHETEL GILI(HESHLOML &l eIH3eT.

o Al LTH6HITeL QeuerluN_ i’ DGR 6y aUemSLILIT(H QuomeoT,
LGymLigerdLm, L},(6hemF H6IT, SHTAOUTBIHENT, all6LmIG, H6IT S FHWIAIBENMD
9 GII6NL &I,

o FMJeoBeurerd o ufflen o euasHmHll ursleflwr, Sifdaswm, wlsflwr o misw
warm o ultiyeomseatmall  UfsatT. g0  wlsflwmaled  HTeuImiseT,
Qll6LmIGH6T, LLEheNFHET BN DILMHIGLD.

o LWL LIDb&6T, &SMUGLTCLTe H6il, oamemndL &6, DLBUIIBNB 2616 dhalul
‘@CgmberoLn” et UHw GupbLifley CHmBmialsbasliLl (Beieng.

o umsleflwmseT OB TdHmendarmer  OFegaufled OCaTemiL  OHTELEVIL H(H
BlewamUIfEeT@GD. Qevar &PTD  FTWHMS GBS HAmMWDH OB TewIH
sgmb  GmT, Hgmb  aFHT e Dpeumdssentsll - Lfldsliul (Beiterent.
B mUeTapIsHe0  (pempulled  Lmelleomr  @eI6LIHGSWD HoL UBIBBSE.  LTeVleuL!
QuUIsHaID Eenenia], GUIeLL| LOTHBMID, WL 26(BHL HH60 Bl (LpenBHeiied
BOLOLBISBSH.  STHES  uUTdleflwumiseT eIl  CFHTeoa & o ulflsel
SDIFTHTTE0T  GLDHI6eM6VH6M60 UT(PLD FHmeneotll OILIMBmIeTET6T.

o FWGemmumdblefuld eladi@l  SIMWPSHSLILBID  HELLILGDLTHSEHD  OHTELeVIL H(H
o uilflaGer. BauBplelt © L eudHmdF Gbd WwFCne o emm STerlILbhS B
@emeu 2 | 60 LOBE@ID LTellevT @&ICLhES (penmenwt GoBosTeitaseimeot.

o yehmFdell Gouin &m Oarewi, UIpaniy o ewieyl LD GCBosTeTend. b
OQFed SeLevEI v OFev o ulflsenm@d. OFeLFHaIT MFBLIQEITEL  SLEIF.
AHHHaHBHIH6T, OFBTlQL  lSHHIH6T, 2 L60 alHHH6T, SenTol aldHHIHein
Gumesipeumnslest ceold LTedleom BIICLHGHD CFUISIBeT.  LITeVlIIOLI(HSHEHLD
255C8x0 sailer Qenewia], FwoBm Calfl Hellar Semeniay, (LPL DL&HMH E6N6mnTey
(wem&eied  FwBemmumdlefluib a1ty DIWWSSLILGLD  HEOLIUSIDUTHSHEMHLD
OaTeoaull & 2 _uiiflaGer.

o Lehewgsmel Ouiu &mm Osmewi, LBy o eoeyl LD GCoBosmerend. e
OQFed oeLevE Lew  OFev 2 ulflsenm@d. OFevsHaIT MBLIQETTEL  HLEIFHI.
alHHHalHHIH6eN, OCaTaigul alhbHiHer, 2 Le0 alHHder, Senmdl alsHHisel
Gumeiipeumpslest  cpeuld LTl  BaIGUHSHD CFUISeBer. LITedeIGLHHELD
255Cx10_sallear Beventa], Fowmnm Cabl Hefler Sementa], (L DL S Een6mnia)]
(emmB&HeTed HL UBIBBEH. Gwed GablLes Beweniay, GCasOLL&HH OCHTLTL,
eOLITCLaFU!  Eenewia] (LPHBSHEHD  STOILILIBGH OB ened LIS THEHHE
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HeienlD  alenenalbHaGmBer. F60  LLeheDFH6IT HTOUTRIBEHHGD D6 HTSHEHEGLD
Crrenwl gBLbBSH SIS eT6T.

o ayBgmued OurTgleuTas  Qpmligd  SHTenmel 6l  SIMPSEHILGHBH. Bl
mFCaHTmDFL 610 UGLIWLE FTTHSH. alHHE SIS CoHTapallLISHer Ul
umedleom BT ICILI(HESHSLD g U185 6vT360T. UTed e IOLI(HE &5 S 60T Gurg
Cx0 L smisalsl  Qamewiay HOLOUBBIS — SHIPLDOLAISHSH 2 (HeUTH MBS
oIFMlaead uFBuimenodl o  u@LienUF  FTilhs  FTBmIwTent L 6ehFWM@GLD.
(PHEV  Hlemev, @JEWILTD [Hlemev, CLPGIIBITD  [Hlewew 6160 CLPGIIMWI  GUENSHUIT60T
mFIWLIMIGBET 2 (HauTasBgl. uUTedeil OLmEBSSHH 6  (paled LFiQuigenumili]
Capraimdma.  Beleumoliied  udfguimiseT 15 BTG  UFIQUIe]SHSHISHENT
STEOTLILI(H ) 63TN360T.

o Lehewd enndFellwid, GuburL el bsh HTeugld CauTsefen, G gBUBD @(HBIGUI
QUMPHMBHGL U ehendCaufldeT  eleiml  QUWIT.  MeLHOBIH6T,  LGhHOTF
o uiflesemenuyd umdl o wiflemenujld OFHTewILmed BFH @HRIGUIT  UTDHMS
SIMWITIBEG QT 61HHHIGHTL L TGLD.
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11™ greugailwied
Cated — I

NG — 2
SHTalJ 2 60&LD

QurgleuTsd Lalulled SmewiliLBl o ulflemmisemen Sieneudbeaile 26 L (Lpenm, HEB(HLD
SN  OBEID CFeLSHT 2 _emLUwl VeV I  OFeLFUT  DIBB LIRS 6NT 60l
SIPUILIHLUTL  HTeUTHIG6T, alevmGEeT el  LIMGSIUL L.  FHTouFd G (paleD
ursleflwmset,  Lehendsdel, UTHder, GQLAGLT. .Ul sel,  LNenyGuim. .enLil &6l
QLAGLT. .emuls6iT, IDGeITerOOLITIDS6T,  DLEhFGWmerdEUTDE6T  GuTeimensy G LD
QumBmIeTener. SiewTenoUled  LPeVHInm  LiewTLHellen  DiglitenLufled UTHlefuwimigel
BEID  Yehmgdel LIflédsiul G HenloumbLfeseaisd  auemalILBSHSLUILIL (BeiT6rel.
Sreugailed, o eodler Wsluwpemd aumuihsd @k SPalwed Lfleun@lb. ebleremsmey,
P WaNHTHeT HEIBH6T CHemeudsamen FHOFUIISBGSGID, 2 _6wia|, 2 ML, LW(hHbHH,
SRIGULLD CUTETBMEISHEHEHG LD

® & LBEID GhHwraled STERIILGL STy OCHETGLSefer  OLTHS
6TGU0T 63011 &5 61

sraugmiseie OST@GUY | el L FHBnSlemisenen 616v16m1 565
2 euaBLD BbHwr

LT gl &e6iT 40,000 7,357

LNenyGuir.”..enLIL eIt 16,236 2,748

QLAGLT. el &6 12,000 1,289

21DBeTTErOGIITLDE 6T 1,012 79

S FGITerOOILITIDE 61T 2,68,000 18,386

Cpevauwimer  FHToUTEIBmeNS  HMILMHBH  UWLSILGHSH — UHSIT.  SHTEUTHIHEIT
SalsHHeemo  Oump o ulflemss @b, meuser WLGHOWL GflwealedmHbal
Cupiuew @eflwmBpensy  GCouglw  oyBmeoTs  IBY, @a1FCsToHmae  aTaid
alwiiumer  afleveienul HLOUBEF OFUig, o euemed HumihmHd CoTedeipe.
yalulled o eifenm SiewaidHd o ulflammeeEprd@Gd 2 LD 6UPHIGHH0 HlJ 2 605
CaulIuDWIDTHIGEG — STIENIDTET  STTUST WL HmFH  aeld  eueflenw
NSH050H%  @all&FCaidmads@ll uwaLBGHH  Sualmenaled(mbs  Lelenull
UTHISTEHH GBI,  SHTAUJEISTNET  DGnOLLIe0  LLUMBHBHEINID  SHTTLILBHBSI.
®emeu HlewTUITF & 61T (PFH60 BH6ENIHEHIHG) LeOLILIL_ 53wl ULl Gou” L
S EHFCWTOLEUTIDHGT  aUedy SILMmIGID. HTeouy GupbLIfaled Slena], eugellD,
auemflweo ], eumfL b, @emIOLmHESD Guraipemeauseled albHenHHEHD, L THEHLD
STILLHS GBI,  DIMAHSH  HTOUTRIBEHD  CF60HEMTEL  evTenel. SHLULTeDID
AQAID LBMILD DIEHLOLILTED LIGVGINSHSHHETENLD ST 6T ILI(BET360T.

SHTEUJHIG6MET 6UenSLILITH:
sBGUTEI  uTeeUTs  gBMISOBTETETILL L  auedSLILTL 1960  6NDLIMGWIT. .emul_ L Talled

(Embryophyta) oiLmglw sreurmisst LengGuir. .enulLm, @réaGuim. . enUl LT 66
B\ Lfleysenmall LIflé s LU (HeiTerTeot. Groguitd 19T &S EWIT." .emLIL_LTenal
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QLA GLT. .emuLm, eOGELITOGLT. .enpuL LT (Spermatophyta) STGAIBILD
(23I1bBetmerdOLITGLD, & 6hdGuITerdELITE) @Fewimall LIfldbaliul (HeTeng).

SHTOUIHIGEMET UTDEMBE FPBE CUMBHGIT:
FhHFH LOTHBMLD:

SIMOHGH SHTIEIGTID CUTHIATS FhHd LOTHBBID ST ILUGSHBSH.  @BENBLOQUI
@bmpwigwl CaflLasHameuy (Gametophyte) Blewsowd (n), SylenL.ogur (2n)
aHBHBHSBTeU]T (Sporophyte) Bleweouw b  ompsiomgs) UTLDHMSF FLM& UTl60
sreILGeCs  FHas  wipp  (Alternation of generation) — eteiL(BLD.
SHTAUTBEIGHT60 HIPHBTEWID UTDHMBHFHFIPMFH6IT  BHT6wTLILIHS 63160

geienpoigwl Gz o uifl (Heplontic life cycle) aumpdenssaipso:

CaLf L aspTaUIBme0 (N) @EId &Teauitiul (b, @alsF8sTomad HBeIL 6T i
STEILILGIBSI. ASHHBHITAUTHML @ OlFeL60TEL el  H(H(LPLNL6mUI Lo (LD
GULIGSBS. SHULML  (zygote) G&Bed LGLULMLHESH  @ETenBLOQLIBENe0aMmLL
HHEMAUSHHIS CBTTHBSEH. TBHHHHT_(B: UT6VUTEHD, 6rOLICTTENSI.

Sy enLwu Gzl o uifl (Diplontic life cycle) aumpsens  &ipsv:

alHBaSSTT Blewev (2n) @midl sreauliLl (b @efFCsisma HBaToLB® ST
aumpdamer. GCalllLesHsmeuy Hewed @b OFe0elelBhal  Fev  OFevHemensd
CareniL GCaslb LesH STaIsHmssd SGBGHBH. CHOL &6l enewibEHl  SH(H(LPL ML
o HouTal  lHHBHHTAUTIONS  UeTTHBHI.  IBSHHSTLB: . .Llwyded  Fmnsleuid,
DB euTerELITLDEH6NT,  &L6EhS | GUITErOOILITIDSH6IT.

gbop Gy eLiwogu o ulfl (Haplodiplonticlifecycle) eumpdenssaipe:

B6l101nSH QUTLDSH B &I1p60 LNemyGuir.”.emuL &6, QLMAGLT. e Herfled
ST ILGIBSH. B @Bedpwuwl Gzl o uif, @rlenLgur Gsl o uif
AUMDEHMBF FIPVBEHHG el LU’ L  Beweoulled o eitengl. GCabl L s, alHdHssH
STAUTHIENELHET Liw  CFe0FHeNTeL  Setenel. GSHUIaID @miE Heneoullsd LD (BHLD
Coupun(® STl LGS MBS

WewgGuim.”.emul (seriled Cail L sHHTauTD @mig Hleneouled STeILBHBSI. GSnBIsIU
&Teold auTIpD lSHSHBHHTaUTD Lev OFeodemen GuBL CaB L &S HTauysdlenet
wpmwwtaBeur,  ramalBCser  gmiphgleTengdl.  GLAGCLT. .Ul selled  aldhass
staugld  gniilem  sTewiiuGSBEH.  E&H U  CFLBEHEDLUI  FTHBHIEHI60N
(Saprophyte) swvevg spamiy (Autotrophic) esn'L (penpuied o eiten  FHellHa
GBIBW sTevd eutpld BB L&HFToUy (N) FHHHHEG LIBBIS 2_6T6eNg.
urdfsenr (Algae):

LDGMLD, yelullevleier LIGLAUEN D o ulifeomis 6@ o WIGITL L SenguLb,
WSIPFFHdWUD HHBMSHI. DPSHGSGLILTET 2 bwFSHBB G lbbHlensouied gmuU@BLD Fev

LOTBBRISEET  HeUHHHIWILT? af L omguiler Hmguled egBUBLD ULPSELDSH6TemLD,
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Al BF aeufled GpmeiimId UFHFSHIHI_(BH6T, USHFMID ULTHS GH6MD (&L ewL 6l
SpFLBBBaETer  STJeuld  SSleuTwn?  ORHFBlY  BTHOSTLI9HMmen  &HFLD
OIS HTJewID 6T6deT! BHemel DMDSHBSGHWD SMJewID LTFHeNTGWD. Eene
o ewiewowimerr  Gou, Hewi(h, EeWeLBIMM 6Tl  SHTEUIRIGEMTEGHWD.  Lelulest
GuoBuriied  cpeiimed  @gewi(h Umklg — OQUhRIBLOSTEIID,  &HL60SHETTEID
GlUL BeTengl.  ealFCaTedmae OFub urdser @miG WGHWTE o sierel.
® &L HL UMD OTHS (PHeLBlemev o BLSHHUTET Slenaled LTHSHGWD Gosd
Suifley sraugmismenCui  FmimhaieTengl. Guoeud Um  BHieump o ulflemiserien
BlemeudhHerenld LITFHemenGul FmiThaleTengl.

M.O. unissamad (1886 - 1963) “@pFHw urfuiwedear HhHams”

BauT urHlsefler o, OFe0e0luled BIIGLHEBSID,  UHBLILITL IQUIED
SpFWeuBenBL LB Suiesemen GoBaolsTemiLmT. 6T auTevauBHs0er0 LBM
S BL (Hen] (Monograph) QeueuiiL Beirerm. LI fAwisbeor,
asLeGeurFeroLmiidlerd,  Gaspmens. .umer,  Flevlewil CanGaslBamiiFlerd oLl
UHW U Denmmibemnends Hewil MIibSHTT.

urdlee  UeLGouml  eumPLBIGeMe0  aueMISHamiguwl  HBaTTY 2 ulflseT  ou&D.
OLIHLDLIT6VT6ITEN 6 &b MGeuT (g Georflu, FTHTFID), medteotflGeorm
(2an@LmBamemilwid, wGeomdMdberd) eumbLemer. Gwedld Fev  HlevHHe0  aU6TLIENG
(ofcfweveor,  eueyFsMwm),  GHCenmOyeveLT eI  UTF @B JT  LOBEBID
sLBUehFHeMeL alevmiy o o ulflsemaad (Endozoic), &emm@Lm.  Gumym
&iferdBul LT  Goedeui_elFerfledt  @BHeMer Gald alenTaHlemer. Feo LTS He6N
SHMOWTET  GLBleneudeilenid euen(hD SHBeuemolienLll GLBMBI6TeTeT.  (HeTeVlUIEL6T
gemevelm o LilenshdHev  euenptd  FHmperr Oummsgy  (Halophytic  algae).
ueiiuTenpsefled euenmd uTdlder GefipriL urdlsst (Cryophytic algae) erenmi
SPwiLGESBg.  HenmOGLTGwremed HeouTtellerd UIBMBHS LDemeLH6ITL  AUCTTHE,
uelse ol PBsmsd SHABH (QFbuel — Red snow). Hev urdsei

Breumpsraytseier g GsmmmissTeugors (Epiphytic algae) esuenialamen.
BaredBuinsl,  Gymgibellwim). urdlsemernl umpl LRSS  Splalwed  LTfley
urduiwed (Algology or Phycology) eteiu@w. F.E. 0fiig, F.E. geyewn., R.E.
o5, M.O. unigsamg, M.S. ghsmeur, Y. ugsbeuregr, V.S. @pbsredmisd, T.V.
Capdlargamil CureGmnt GBIULILSHHS UTFUIUIED 6UELEIBTHET SLAIIT.

QUIT I ILIGHTL|S6IT:

R OF6L SiMWLILmL U HBH[HDSH6TmD CBTenil &l (HenmmolGLrGometen), @m OFev
SIMWLILEL U BB(HD SHSOWBBH  (&HCemTFedevT), HTev6l SIMIOLILIL 65T [HSBJLD
SHIMID  OBTEWIL Gl (6UTELEUTHEND),  HTeVN  HIMWLILL T  [BH(HD  SHTNLOWBBSI
(el Grmesdhipuine), Ge0 DIOLLML WG  (ueyFgFMwim), SenensHHeomnm EenLp
algalld O&TewIL &l (e0emLICITenSIT), HenendHd @emwp eaugeaud (SHemmGLm.”.Gumym),
ol B eugeud (CamellBuinal), & eugel 2 Leod (LMl fuieveom) Eemed elgallDd
(91606uT), OFH60LI eleILBD @M % &Lev LUTHB6T (eomblGerflum, waHErmdlerdigerd)
Gumeli 2 160 SEMWLILFB6T  STewiliLbBSHlemer. uUTHHellel o2 L6  Hewioli
Q&THSHSIILIL(HeiTer .

peoliLgbUTsmend SHaly UB utdseT Ouiujlasm 2 ulfleemm@bd. o L ausHaled
Has0aTely Caupun®  sTeuliLBeaudlevensv. LTHHeNer GgFedgieauT OlFeoanGsomerd
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[APRE L0
BuID CaBL0FIGTETe0 ST L WML L IbH6eTe0 FlellbdTeumed e OlFe0geuT
sTemilLbGS gl  Casymaler o L eod &STedFWD STTUGHILLTED  @GWULIL (heTerng).
dovo utdlzeled NGB, SBTTOIETT BB Cayerer o BUSHBGHSH
Gxpemaul LBl  cpeolIOUTHL SoNTerl  IeLRl6T,  LTeVFTHHmIL Hoflert  LITeVlFe0BCLL
aTerOLT&H6iT CuTaiiBener OFevgeUTe0 BHTeuTLILI(HE ImeoT.

QFevelle0  FelalemTed @GHOLLLL 2 L& LGmGalad, ol CLmamenil flumisel,
arewi@GLmienmg  euemev, Gzmebensd 2 mIlHeT GUTSIB 2 _mBWITEL GWUULL  GF6
BICOTEIMILILBET ST ILGHSIMBeT. DHHIL 6T UTeTUIBSEHD  HT6TLILIHE 6AImBe0T.
Bemel BIBOGHHTRIS B0 STETILUGD LTSHSHHTeOTeT 2 L 60RIG6T G, Gosid
Aoy HIF o BusGHuleud, Cxulliaid o Heydlemer. BHplseT, CFoln o ewial
QUTHLH6IT, SmFUIm DIMWe| (B SpFwaBBled LTHseT Oufgid GCeum G
STE0TLILI(H ) 65TN360T.

utdl®sel 2 160 SenIoUmEGsD. UTedleom @emIOLhHGBHD, LUTeJaIIOLIHGHSHID Sl
(PWBHeM60 B IOLIHBHIMLHeiper. &  Llemapided (@ OFed  urdlsel
GaImpevleveT  LGLUmLBH &  CFul OFevsemend HHAMH. TBHHISITL(b:
SHlenmmiBLTGoTererd)  HIWILTHD (2L e0SHFHT  HWILTA LGHSH LUHW  HTeuy
® LeuoTd  UeMTFFWLMLH60  6IhHHISHTLH :  wBeundfdberd), Oom HalBgHe0
(UGym_CLmemg. .umedt  Gumetiz  uTHHelled LSBT 190  CoT BT  CHTes
B ICLIHBBHHBE ®_56)|&eIser), N[ ) QoL B eit (Bulbils)
(er0CuFIGeufllwmalled Sl 6ugel OTBILITL WL [HSH HenendeT), 2 BHs HEJTalHH
(B9HSH FUHMLW LV ewi(BHEH6IT  UTDSEIQUl  aSHHIH6T. 2 FbHFH GLDHeneL
SHplweL et ewi(BD  (PeNeNHSSIIQUImal.  IhHHIHSHTL (H:  L158sHT. .Cumym),
SHpmiG e (Cagmaler Geufldem OBBID 2 L 6uHSHeT  DiGLILIGHUleVieTen  Hamiaied
Cxpreipid o ewiey GCFUHGD DIWOLILFHET) LPblulened 2 L 60 S ICLHBHHHMBE
2_5H6)SBS.

umedleom BeIOLmHGSHID  BUImIGaHHIH6NT - Zoospores  (1(hSSISHTL(b:
wBeurgflden, em@mBsmewiwib), magTalssiser - Aplanospores (Gosvedwt gt
CarewiL.  BHITOISHHIH6T dBSHHSSTL(B: eueyFgmwm), aweldbzms — (CuBCDIT

Cgeoemev @5  alGHFHIBET  AbBSHHHIT :  GCenmOyevevm),  ansliGemerd@UITT
(Hypnospore) (31955 FieUT OBITemTL BBITONHS. TBSHHIHBHTL(b:
SenmbGLTGomererd  Bleumeled).  Breisemwailhbgs - Tetraspore (&ylenLoigul

® Leub GHAMBeL LUGUUMLHSH QBB alHHdamend SHHBBSH. aldHHemensd
SHHBBGE. IBSHHHHT(H: UTelleng. .Cumeiwim) Gumeamensal 60D HeML OLIBISBSI.

urflsefed LTl IOLHBHID PETBI IMBH6T60 HewL CLIBIBIBSI.
l. 9585 GCablsealler @emewia) (UB Semolifed GCFweled @55 GCsLbL sHerer
Benenie). 61hSHHISHTL(B: W, Georsmder

2. swowpp  Calb seflar Bmenia) (UB WL D060 OFwedsd  Geumu L
CaLOL Ferllett Semewia). © HTyewron: LTewrGLmileonm

3. WLewl  &SHaypIHeL (B Slewwlifed  GFwedend  Geumi L GsLbl serflest

Bemewie). GIBSHHHHTL(B: FTHTEVD) UTDSHMSBF &M  OCFaieutenr  FhHa
LOTBBSHMBHDH O\HTEIHET6NGI.
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W&sgH OFHTerenowmel QLeosT SMlGueiwm (YFalwbemul) efer LS G0
o sitengl. BB gBHHTY 2100 Wevedwiet WIBHEHHEG (PEITNT  6ULHG
W&Fsaled LY LIglD CHTeIBe0H6M60 6wl ML L I

euenSLILIT(H:

urdlserfled STeIlILBLD HBLOIH6T, HenFulenp euend, CFOL 2 _6wi6], 2 L 60eniollL,
Be10umbs  (womp  oyFweupler gl ufled  F.E. cufil s “‘undsefen
sl wppih eicumsshd (The structure and reproduction of the Algae)
(1935) eeti  mMeSed LTF@demem 11 UGBS S eUDBLILBSHHUGTETTT.
SIMAUUITEET: &Bertm@yrm.” .emuid ormHBHT." .emLief, SHengBa. .emud],

BudlevBouflGuim.".emud), HNICLT. .emud), e Berm. .emud),  GHCenmBymGLomGeumigent,
wbel@eut. .emudl, . .LNGenm. .ewud, GynGLm. .emudl, FuwiBen. .enLid.

&BamCym. .ewud, . .NCenmm..emwudl, GynlLm. .emudl P euGlyseder  Fpriyl
UewTL|mb6i HGB CBTBHBLILIL (HeiT6rTenT.

&CenmGym..emud:
Bmeu  QuUTGHIUTS  “USKDUTHBET 6T  DIMIPSHLILBSBerT.  GLIHUTEVID
BiieuTipeuest  (Betedit -  eOUGITESIT, &L BT — ledeum), &lev Hlevdgev

QeI anlgulen (19GITemNg. .CuTeiwim). LSHISMIBHHH A algauHHe0 WGHHH Ceumun®d
sTenilUGHBE.  HemmOGLmGomenmeniled  Hlewrewt  augalevid, Bsymaled  eul (h
algalgud, wBeondHflsdler HFm&F augaled, 2mBLTCHTENULISHED  61MEVLILT6ET6TE0
Gumeitid, eOUCTTENSITANlED F(H6T algaleID, mFHITaled BL FHHT 6ugalsD,
wededwimealed S G IQaleVID  LIGHISHamIEHBIE6T SHTenilILfdEmer. uFmFwib a, b
SpFWemal (PSS @ellFCsTdme HIBLIS6T SLGLD.

uFmsBSHHevenen  euUflamiBaeT rFb GCallddlamer. GCoebd Eemeaudseir
UISSHmSUD Gumpieiener. OFeogieuflenr o eTen(hdb@ OFevaGsonamaiid Geuailwi(bhdE
Qu&IgeTTEYILD DT SHI6HTL_TH60 (wpemmuileL ® L6V B IOLI(HBSH(IPLD
BUIRIGHaHSHIH6T, BBTTA &HHIH6T (Aplanospores), 2 B&HBBBITESHBIH6
(Akinete) cpeotd  LTeSeom  BEMICOLIBSSUPD  BHOLOUBIABSE.  LTeTIOLIHEBSLD
255 Cab selar Qmewia), gFwops  Casbl sefler  Semewiey  DleLEVH
(LPL_6DL_&(TH&YBIFH60 (LPEDMBSH61T 60 HemL_GILIN3IE5 T3 60T. &BenmoIFeveLT,
SHlenmiGLTGLomerterd,  eumeLeUTSHeD, eOLGTTNSIT, UuGeordhfldey, Gsym, ©jeveuT
Gureiipeney @eauGLILTevi6Ten LITF BTG LD.

R [) A=) 2R
@euGlenud gribs uTdeeT “‘LupUILuTSSeT 66l SISLILGE IBen.

Qu(pLbLITeLTEIENe &L 66D  auTpUemel.  LeiluyGrmeenmouim  [HeiTedimed  eUTLDSIBGI.
® Lol @ eugeaud (e1HCLTSMTUED), Hevev augaud  (19HbGWITLLT)  (Lp&H6eL
Welufw  @ymiss  sLeoundlser  (ombGearfwm,  GuwdGymdlerdiged)  eueny
CoupuBaBal. 2 LawsdHed ealsFbaTdbmauled FEUBLD Henev GuTEIB  DEMLOLILLD
(Frond), smby Gureis oewwliyb (Stipe) eueniTendder  WH 2 Leod
Pl &0 meTusBES galuts ubpiplyb (Holdfast) smewrinbasmser.
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CHENNAI

uFemgwib a wmpb ¢ HCymgemuIBHeT, evmhHBSHT. .LevdeT  GuUTEIB  BIBLOH6I
sTenlILBSeiper. Shisl Laply mpdlwrer . .LusCsT evmbdHler STeilLBSBS.
a6 el uTFeeEndd owelel UFFUIIHbHSH LWL BBWD  euemy
Coumu 19(HHES  STFeIOTHBSHI. Tl LTe0, eomblenmflesr Gl o ewreum@GLb.
BBJHInIQUI BT ICLHEHH SDI6MLOLIL|SH6IT STt ILI(H S5 6BT3 60T LIS STEIL 196V
QUTMSSILLL  BJewi(h FIOWBB SHFUNDIPH6ET 2 _6iTeNell. @FHe0 @eiml STl enl
255 agaleid (Whiplash), wmOprem @opress0lnss (ameenph) ealgaieid
o eitengl. UTIIIOUHSHLD @HH BaIbl Hefler Bewenialed(HbHH (L DL BH(HeBIH6L
ey  STelILGSHBEHI.  GLIHLDUTELTETENaIHENT6D  (LPL DL S(HOYMBISH60 6aulfl  LTeVleLl
QUBES BLOLUBIFBSH. FhHH LIBBID 2 6engl. (955 2 heud (Isomorphic),
TBH 2 (Hhaud Slevevdl @l enLioigwl  Gasfl. o uilfl  Firengb,  eomdGeunfluwi,
. Lluysperd, 19&le@uumt L Gureitpeneu BsaGLIL| W)LY
I(bSHBHIBHHTL(HHMTGLD.

urdsefer euenaslILT®:

UGLIL BB el SMFUIenLp Gy
&Gem@ym.".em | ugemgwd a, b|1l, 2, 4  pdevgl | HIFD
Ld &sCymgemuibseT | SIeBE GBulL  Fw
- e Ga . .L760 SI6T|6DL_UI (LpedT
LB &)e0emIOhs .
gL enL 5D
HF UL
(Whiplash)
UMHBSHT. .MU | uFengund a, b | WILBHI6 GampriLy,
&l SQI lpamuiGser | QUTBBIIL Byeni® | 60lusGamrdlen

- eompH8sHT.”.LT60 FLOLOHBMB

SPUTENIPSH6IT, (1
GBIBT BHOLTHS
smgulenp (Tinsel) 1

gL enL 5P

BHMFUTemLD)
BeoyCam. .l | uFepgwd a, b | WSILBSHSHI60 6TemTOl6uoTUI,
] SO IgemIGse | OUTGBHSU Q61w | e0wSCahmele

DI6060) Byewi(p

FL0LOMBD LIRS

FLDLOT 60T

HENFUTGMLDBH6IT,

Byewi(bLd F_enL

255  HOFUIDIPDH6IT
9VeVGH 1 FTlemL

5P smFulenip

LBBL 1 GSBIET

SH5HOLTHSH 6UMD)
CudlevBeoflGW | nFengund a, ¢ | PALBSHS 60 o0l Bard e,
m.".enLd SGYMQeTU IBB6TT CUITHHSIW Q&M | GemupLiL

GBI HBOLTH
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HenFUIenLD (SL,607
Ba16l_s6rl60 DL (BLD)
sflGLT. .U | ugemewb a, c | POLBSHH60 SIEFID
& &Gy gemiiBasr, | QUGBS  FooBB 2
eOTHBSH. L7160 SBIBT SHOLTSHS
SHMFUTDLDSH6IT
LG .emU | uFemaund a, c|B® FWOBB (FTL®L | HIFID, 6lewiblewiul
] sy amiRsst | @S5S  SOPUlamIpse)
eromHBHT.".L16D LIS &H6UTL19606ML0bS
smUiemnp  GeueiGeum
HONSHFH60 2 66N
&GemGyn@oT | yFemFund a, b2 FLOLDTGOT | 6T600T(Ol6u0TLL
el eofBuu SO 19U IBSB6N HFUNGDLPSH6IT
oromHBHIT." L7160
UGLIL ER)] SFLIenLD Gy
wdbemGenr. .enLl | Fenswib a, b (PSTLYBHSI60 GlempLiy
& QuTBHSH W 66OIMI | LIMJIT6RLOGVT 60T
OTQVaV: Y EIC
GUET  HHOLTHS
HF UGS 61T
S06Gwm .emud | nFemgund a, b | B1ewik oMM | eomibleor et
erombGS. 1160 LML P5HS | HIFID CBTHLIL
LOBMILD SOIpT
SHBOLTHS
SHENFUTGMLDBH6IT
CurBLm. .ewud | ugemsund a, r — | Beven6v LGermmifliguuiesr
wLSCaM erflgifledn HIFID
gwBen.".ewud | ugemFwnd a, c | Bevenev FuIBeort.” .emLIF UIGoT
&G 1geotTUIH BN HJEFLD
C J—
mLIBB BT 60T 65T
9e0BevTenLIBBHTF
Wleofl6ot

Sl WG, @ 6Fe0 (Cumenufliguid), Bewp eugaid (ComelGuiTenydhasid),
BTLT  eugeud (Cunfremugm), Gsmymedent, J1&HCHTHDeIWTET CUTSIBaMBBIEL DISHS

SFEUIGOITIDL|  HlOBHSHIGTENHTED  LIOUDSHIL HHEMeT 2 (HeUTEE,d 6IB60T.
omuSCargweler Cureip eelFCaTHme®
B IOILI(HESHLD
(Neutral spores), mreiisemw aldhgiser

ol T
BIBLO&ETHLD

emLISGaT
STE0TLILI(HE5 6313601
(Monospores), @eLBleneo alsHisel

aflgfenr 1

uTellev

UFemgwWld a

PBOB  AlSHBIBe6I

(Tetraspores) eufl peLOUBABsH. yGemmilgw sysb GFlliyl QuImenTs
o 6ilengl. (WLML&H Beventa] (Wemmulled LTI IGUmSSHID HevL CLBIFBH.  H6u0r
Beanioumss 2 pliumer  eveLTCLadwealssesHe0mba  (Spematangium)

eOUTCaduwid GCxTaipISBa. Ouewt @elioumess o mity  STTCuTGsmemnilub
(Carpogonium) e1aip SiewWwssUILGHABSH. avCLTCLadwId BEIT L SH60 bBHHIF
OFeveulILL(h  (WLML o L &HHoYLal  Senenbdh  SHWPLOL 2 (HeuTHBmaI.
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smpLeoL  salalsstes (Carpospore) o meurdpgl. selalss CorbmialsdLD
Gumgl Gemsed UGLL BOLOUBISBE. FHHH LITBBL STEOLLGHBEH.  OFFTLOUILD,
uredleng@Gureiwm, Gediguid, &SMUGLTOeOWT, sdsmimgem GCuTaBeme B @ (LD
UTFBEHdHE IHHBHIHHTLLTGLD.

umMGWITs T 610 LNGymeoT 6TEmILD LG LbUTE] ® uifr
QU (meiT Sl g 56060 LWSTUGSHSUILGS BSI.
ACITeFWSHme SMILFHE0 UTFHH6T @IT &5 SLBUTSFH6N
(Kelps) o@umger Blembsd ST QUITHL SEMTESLD.
&BanmOyeveoT  H&dl  OFL LIHOTS  UWSTLBHHSLILGH DS
o [LenmIH6led ale(HLD  (BHEOTTEUIUIELEVT FeM6VEIT 6leID LTS
® L6 BovhHHBG BGxpemeuwner B- sCrmpenend HHABS.

urdlsefer QUITHEMTSTIL LILIGTSH6IT
urdlserilelr QUTHEMTSHTT LIW6H6T OBTHSBLILIL (HeTend).

au.etemt | Unfaefler QUUITS6IT | QUTEMTHTILI LIWIGT6IT
LWignleiten  G\FWIe0EH6IT
1. &Benm@yeveom,  eumIGerTiwim, | ©_6wTe)
FITHITEYOLD, Sl6VaT,
6160119 G TLOmTLIM
2. SyrFBsuflwim, Ce360IQUICLEVT, | DIHTTHISHMTT - QFs0gaUTe0(HHS
9\ HTITIQ 63TT QuEBLUBLL  CuT(hHeT, HlewEUIfuilued
STUIEFS  Gnl_MIS6MeD  6UETT o61_HID
Sl s LWSTUBSSILBS BSI.
Ul puiBaed siempulled o emie] OUTHe
CFUIH60, SIPG OUTHL&H6IT, HTHSHID,
&)\6301 B6IT OHTLTLIm6DT
CaTOBFTENEVSH6T 60
LWSTLIHSHSUILGSBSI.
3. HITGIL_Jer0  &HliflerdLierd Caxyredleiedr - LBUMTF, 6UGKIGILILLF G
(Paint), (@10 o empaisest (Blood
Coagulants) Hwimflgh Hed60
LWSTLIHSHSUILGSBSI.
4. BeuLBeorflu, 0 Beor”. - Mer0BIfID, GleUGTEOTIIL,F S,
0B MLNe06VLD SlLmsd OB TeiTeNTS Hlewflbe6l
SWTLLTed LWSTLGHSHSULGSHBSHI.
5. eomLO@eorlui, FiTdmerld, | HeUaTonsll LIWGTLIGSBSI.
SLer0BHMLN606VID, LU 561D
6. L WM LD (FleVldbamm Um | LW L Gwdlw et - BT eugsLlg,
(B H6IT) LOlGATSBTLIL QuUT(mHeITEHeIT SWMMoHs,
BT LBBID  guUT  euellemLD
gL B Qumments CFTedslILBSBSI.
7. 015Gz mLilsv60LD, Gaxym, | 2 _JmISeNMTE LWTLGSHSLILIGS MBS
. Luaserd
8. & OlenTOIFeLELT &BenmOITevelelr - o ufliT er&TIGUT(Hel
SWés
9. &OenmOIyevevT, a6y BT FSHHBMHHe0, wTEH GBI (B
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OFaNGILeroLoerD, o uiiflermisert
&lenmo@LmGLomeotTerd
GHmID CFUIGOSH6IT
1. CFuguMTery  emeUT6IF6iTerD 1.9  sreugsHdHev  Heuly  HiH
Gpmull
oa@Lr@ameufluiLb:

Gl — &6enmmGym. .enLid]
gloos — a6l TCsmemniGuisderd
GBwuUD - 2@ 1@HmetGuid)
Gufleond - eam@LTGHmenfluiLb

oa@LrBamenflwbd e Gureis 2 L euedllenl BT [HeiTeifled 6UTIPLD (T
utfFwn@lo.  Bemeu  Genid, GLewL, ¢gfl, GCamalueten pHiled STEOILGHBSI
oo Gamenflwd  GLfevlipfl (Oedogonim tetestre) eigmid  Fppflend  Blovdle0
AUTPHBSH. B FILUUSD WGhHSH  LDewienlled  aUTDH@IBEH. 6D  BenIDSH6I
QUATTSHeNmIGaT6T OFH @ Igu|d, (WSHIMhFH NP6 LOSHHSID STewT ILI(HS 6T360T.

9 |60 SGNHLIL:

e Bumeiis, L6 GFe0HMTED HLeT FHEMETHENBMB 2 L VD HTILILGHBH. B
LBBID  SIYILGEH OCFsmensd &Salf LOBB DRSSO 2 (HW6T 6Ll
QuBplsTengl. HBLBB  SlwsFeasd ummikly (hold fast) eeB  SiEWOLIMLS
Coxmpielssnal.  Seuaumwliar  SliuGs  Heoil  alged  Cureis  BHLFlsemern
OaTemIBHeTeNEH. BF HMP 2 1 60D UEMTHEMHHD QL9 U] 2 HAHMGHI. bl
Cged el eaueuSHHCeom  SlevevdH  HewiGLT - STEILLBHBEH. 2 LevF GFed
@6ICUTAIBILD 2 (hewer aUaISMSBL CUBHLI H9HH Diewwlienud CHTBBIAISHBSHI.
®eieuemolilen oIlIEGHd Hewil alyed Gumes HL Faemer

&L6eV60 @h FHmendeds LuIFTHSLD:
SLUTemLSD OLevalT@, &HymdlGeoflwim es1Bevlerd, GgedligGuisbeor eaF@ymam Gumesis
UTF@ei LTanIDomIGeT SipeuenL & OFuiul auelsTaHuled auenTohaLILIHS 6Imen.

sLeoUmen (Sea Plam) eetiugy  Gumerdigewm  LmeOLAILITTIOSD  6TeID  LIQPLIL
UTSWIm@GLb.

Simlinus  CaHmBmielsang. Sslaumlilar  ugligd  bHewil  aljed  Gumes
pLFomen  OaTemiBhelengd. & HMPL 2 L6V  GUETTHTHHD @LUIg U]
® HaFmH. HST 0Fe0 el  augauHHGeom  DIeLeVH HEWICLT  HTERILILBH MBS
2 LevF 0560 aIbUTAIBILD © (Heme 6UQaUSHMSBL OUBBI H9HdH 6F60 GeuenTs
OxTemieiiengl. Ogevgaflear o L'y SIBHG OFevsviGeomeriemmenid,  GleuefiiLm
SIbHG OuBYETID SeiFHl. LSBT DBHHSHMBE OGevTs MBLIQEITED DT 6(H
Qwebedw o emm GUTAIB LGH 2 6Tengl. OFLSHMHEHEG 2 LUDBOTS  LIeTTerdLm
F6)e)|LD, Qb Quflw QTG GaureIld STILILIBHSBS). amFL_GLmLlemTe 1D
aUem6LLILT6ITET60  SIMOLILEDL U LSRG SHMHS OoTeamiBheTengl. &g 6lFe060 6
QM  (pemeruled  @AmbHEH <~ LBOBTH  (Pewer UGS H  euemy  Hewi(helTengl.
g CLTenmgsHHL @ o Lsmayd uew eufleamuiiBsend  STewilILIha 6Iment.
Benpuier HleIUUGHUIL o 6ien Flev GFeLH6TL euenemwid CuTaB  GHBIUIBS6IT
sTemilL(bSeamBer. Seveu  “Hiel  CFTilHeT  e@IUBL. DHHmBW  6F60SH6N
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“QmiL QF60H6IT (Cap cells) GTEITRLD SIMLPHBLILI[BH S STB6T.
oa@LTGsmenllwSHHBES o ufl Fmiy LIGRTLIT BbhsH T ITNOF60H61T
6N, S T3 60T.

B TIOILI(HESHLD:

oaBLTGsmenflwd o L6d, wumelleom OBBID UTl@IOUmBS  (pemmulled  eLPeLLD
B IOUHGBHID CFUISBSH. HIEWILTHO LOBBID 2 MEHSHBITAlSHSH 2 (HEUTHD CLPEVLD
® L0 @elioumEsd  BHoLOUBIFBEH.  utelleor  @eliumbsSHer  Curg
BUWIRIGHNSHHIHET 2 (HaUTHlemert. FTHBOTE  GlpBleneoulled Fovo 2 1 60 6F60H6I
BTG 6T 5 HBHIGBENTS (Zoosporangia) QFWIeOLI(H A 613601, PRI
BUEIGSSSHBHSID @b BUEGeISs o BaTsEpg. Sl  BBIBHID,
pLAwyemLw  CuBugdHuled el L  Semwliled 0 Slenaleorel  HaFulenlpsHener
AEA RN [ORIRIES HNFUTenLD SIMLLILINBE “er0QIL_LIGeTTSH M6
(Stephanokont) semsulenlp Sewwe) e@m GUWT BUKG6SHSHHOHHS
BuwnGalsHaIseT GeuaGuinll BHifled WSHHEH FTHHIOTET AUGTTHNHMS DO [HIHEL 60T
@renip  OCFe0dHNMTE UGLUMLDBSH DIF6L  SglipF  0F60 UBBIBILILTSA|LD
ugenowimest GoBUBF OFed ey 2 L sudhensud CHTBBIOlHHBSHI.

oa@LmGamenllulghgle0 (LPL_6WL_&(1H6Y BIFH6V (pemmuiled LImedleotLl OU(HSHEBLD
BOLOUBISHBHI. et CaHL L&D - SubSHifiguild  eleied, Guewt  GaLbl L&D
oarBHTewlluID  6laTaD  DIENIDSHFBLILBSIOMBeT. LT 2 MILLS6T  HTewILILIH6MS 60T
SlglILIenL_ufed L (CTIEE S oI &\D6UOTL ®y6m0i(h FBleoThIS6N TS
UMSLILBSSLILL (Beitener.  Sjemey 1. Qump opemt Appflemset (Macrandrous) 2.
GLeoL oem dAppflemser (Nannandrous)

QU@ et Gpumeveuenad (Macrandrous monoecious):

[ORILIEE: FmnseoThIgH 61T 60 b FHFigUIBISEHLD, o6 (35T 6u0f LLIMIGBETHLD 6]
o L adempuied  oiempbieTener.  adBSHHBBT(H:  am@GLrBsmenilwibd . .LFeneged
(Oedogonium fragile)

QU@ ST @@ umeveuenad (Macrandrous dioecious):

Beeumnad  Fpplamiseisd  oubFHfoumsend, eamBaramilwmeeEnd  GeuaiGay)
o Ledewpdeiled  Siewwbhleener.  IBSHHSHT.B:  a@GLrBsmenflwib  &Syraibd
(Oedogonium crassum).

GLeooL suemt Freuy Fmplemiset (Nannandrous Species):

GLOL  Semialmnd  Bmdeflled eueTdFS G LW EeDIDHETTET  (GHL DL
16T HTOUTRISH6IT Gamevt |l 6iT360T (2a1pmedtapL L TEHL L LD). B FFmplenmisberien
SbFHMlewimiseT @Fenih (WHeO BTG OFedmend OTewi  Sempserilell(hHb
Camapidnpa. Bmeu emalsHHES5F0mHSH  (Androsporangium) GeueflGuipid
SLeTa1 & &IH6 M6 (HbS! (Androspores) CaHTamIBBSH. LT & & B (IPLD
oaBasmemflwpd @61 @empuled CoHraimlenmed oIk “Ouewt LW allHHSHID
(Gynandrosporous) eeiLBL. GdhSHSSTL(H — om.sTerEl LIGHLLD, e
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GleueiBoum B em1pH611l60 GapmeatmILoTu T 65T “Heol &)1,600TO\LI6T0T alSHSHBID
(Idioandrosporous) siemILBLD. 61BSHSHISHTL(h: 261 Smeir. LG L Lb.

abFHfiguid Lew sSmgFulmpwlmLwl BEMHD et Bl semen  CHTBMIANHHBSI.
Bemeu  eVSHIflgul FauT GBIGHTS eneyBpl LIBE OeuelCuBmpiIFaimer. (WPaHlThS
oaBsmemflwmesenen  GETHd  BHMD  ewialHHHeT  Geudl  HITewI(HEH60TEL
sl P eamer. GeualGumw BmHmD et CHIL Herfled el 2ar@oHTenntuIg S 6ot
galfled o 6iem  FleweT aublwTed 2 6T OCFOSBEH. Ul ouewi 2 I SHaL,
PLOL 2 Lsmayd @emenibdl SIULedLioigul  SMHUPLL  (2n) 2 (haurHmal.
smHYBB et sShpLen, oa@smeniw seuflelmbhal LUMbHa Hatmend sBp @b
HYHH 2 _mBMU 2 MILTHHE OFTHBH. ST ML  SHH(PLML  G6IB6D
UGUUDLDBH LD  SFUImpSHemel 2 LUl  BIaE  BenBLOQU (n)
BUIRIGHNSHSHIBMET 2 WL ThGHDHOMmerT. SHHWPWLMLUWIET  GouT  FenHeuenL b
BuwnIGHalsHHIH6T  OealelGUBISEBer. el (WM6eTHH @BMMBQUl  2am@HTemiul
Bemipsamen CHTmmIaT & 6360

oarBLT@HTemlWSHHE  aumbHend Il LHHe  GBHW  &ST6eBID  UTPSTnIQUI
SHIPLOL  BJ LUl Hlenevenwld ST (HHBEI. 6By BHFHTOUTHH60 QmenD
LQWIFHMEL  (PSHETEDOWITRISTS ST ILBHoUSHTEO — EeIeUms  GUTLDSHENSHEF SiLD6V
@bmpwigw Casf o ulfl eumpsmas &ipsd” (Haplontic) slen SienpsslibaBsi.

Gzym:

agly — &GemmGym." .enudl

gloop — GaBreverd

&@Gwu - CxBrs

Gufleomd - Gabym
Caym GuTgluTs ‘@60 Heumgmiser” (Stone worts) eier  DIMPSHBLILGABSH. Deney
BeiTelT HlewevdenTalul  gifl, DemHWTET L Falar DlgdhHen FHHuled UHbHSE,
eappd  eumpdleiper. Gapm umevigst (Chara baltica) et fbpflend o (i pHiled
AUTDEBH. BDSHFHTaI] 2 LevdhdHed OUHbUTEID STe0FWID 1oBBID  GLodetduwid
&TTUGeI. QUTHHEH STeT LGS MBS

9 |60 SGNHOLIL:

BHSHToUID UL  OFeOSHETEUTET  HEWISHEHSGHL VUL Hanlgul 2 L 605HMHb
CameniLgl. STeugld ewwowl DF&H, Cauflaer eer LIMNGSSAWNILGSBEH. Couflde &emip
Gumaiml L6ew OFeL MWLM Wma. Bl 2 L eudhdHler DlILmSHHer BmbECHT
SV B UGHUlL o eiten Samialledt  OQeueliiyB  GFeLB6TNeN(HHEHT
CaxmppelssliuGdng. GCauflaeflear Qeawselsd  gfloutes oSimwhHH  GHBISGHF
galisel sTevilLbSamer. Qb GCeaufleeT © L evHHa mwl HFSH 6U6TTHETHIH 60
QU9 euTpeYD, © L], SmIUCUT(HL SenelT 2 MlehFa D 2 561 6Tmse.

® LeOSHFH  MOW  HFSH  HwenHF, b Hewl, SHawlelenL LGS 66l
UfSaSlwiuGadpg. sl (1 LGHHalar muihdHed 60 Hewll 6ClFe0H6MTeL
ST MWl 9IFSE gL  evevgdl  Saplelnl. 6Fe0  STEILLGSHBH.  DFS
Ogevmemend GHbHH bl OCFmGHITOr  Senaled Fpslw  ympewl  OFeosel
SIS H N (HHSH CHTesTmIs 616t
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Gxym eutelFeng wmmid Gsym Gamymedlent GumeliB SHTeugmiseiled Lmenl OFe0sHe6l
ST ILI(BHeUSHE0Me0. SHTEUTHHOT  SHaIILIGSHUTBHSH ceiml  ISHLoTeT  eueilgei
GHTEIT MBS GBTBET.  DIemE.

1. augblemL Wl eUeMTFS OBTewIL  &Hlenendeil

2. euIbLMBM eueNTHFS GeTewmiL  &lenenaeil

3. fpGsglevsen (Stipuloides) mel Gas0edlan (lpeOld DDLU SIFH LOBHBID LGS
SHlenenserled euenTFS HenL GLIBIFBSI.

Cxymalel SEIILGH @H 2 L SHmeUU|D, GemBhdH 6lewwienidamadullsd HelT(LpL enL
QYA LISGmIGSMISRISmeTUD GuBBIeTaNg. Sl LILGd bHewll OCFeddemenu|Lb,
mwHHeo @ Cuflw  ard@GGamemeou]d, LeL 2 I H(HHHN6NUD,  6T6NT6mIHM
AL (HaUgel LIGmIH6NHHMBUD OlBTeuTLF).

Cayralesr enal CLTemmad GeuefiyssHded upLlenmad (Ectoplams), o L 1BgHded
oliemmgd  (Endoplasm) erenr  Goupi Beitengl.  LpLlenmmasdled  engl GLmiienta
baTe (Cytoplasmic streaming) sremiiLGaSBai.

B TIOILI(HEHLD:

Caym Hewwe Lev oBmid UTelemIoLhES (WedBH6Ted @elIOUmSHD CFIFBSH.
Hmpe _Lev BaICLmEsd BLFsHgalgen Seneverods (Amylum stars) Geuf
fpiewipser, (Root bulbils) o meuoss dpigiibser (Amorphous bulbils)
BuID @i Tb Henew LGITGLmeiorT aulfl HevL CLBIFBSI.

ureleiOUmESD WLl sBapiHed  (Oogamy)  euewsumeler:  OLHSSLD
STILILGSBS.  UIDLEOL W aUeTTEFF  OBTemiL.  Hlenenbelled STeISHHHS  LITeVl6or
o miiyseT GCaxmimpieldssiiBaaimer. e UTeller o mii] Subdfiguld 960605
&Ceammiwged (Globule) eeteyd, Guewt LTeder o @itn] ea@sTeapiwb  SleL6VS
Bugsuped  (Nucule) eeeyd SimpdssiuGdna.  Bupsuesd  GCamiuaisd
GuoBupoTes  DiemwbhHleTengl. Senaled Ouflw Gsmem augemLw  SbHSHITQUISSH 6
gouT 6L} OFeosenmed oz Bewen HeuF  Gaevse (Shield cells) erenm
SIS B ILIHB 6STB60T.

SbHfpuIsHHe0 HHHD PpICaIS. BHemen o BuUSH CFUIWSIQU  alhHTHG
Bmpset (Spermatogenous filaments) sremliLBSemer. Bbd EDB6T HBHLD
MICHLO_Baemen 2 BuUSHFH  OFuidSlemper.  Bupduyedar  uTeder  CLmoELD
wLeoLasmapiseo (Oogamy) suemsLimelern GLmESD STERILIGS MBS  eUFDLIEHL I
QUETTH S O\ TemTL &lemer611l60 B0 5HSH DD umedleat ® mIIL|&Hel
CarmBmialsaliLBalemer. oLew LTeder 2 mif] Sibdifipuid

AHHTQUISH60 BBHD WICHIOL BHFemen o MuSHFH CFUIWLSIIQU  albBHTHE
Bmpaet (Spermatogenous filaments) sremliLGAamer. BbdH EeDB6T HSH(HLD
LWBHLOL BaHemen o BuHH OFuISlamer. Bupbupedler GBUGHUled MbHSH Fi(bHel
Cuneliy  HmpemwhH G OCFesErd, mbal (g OFserd (Corona)
STILLGSBEH. BFH6T MOUWISHHD Q@ (PLenL STILILGHBSEH. BHluydbuLed (PHTF
SoLboLer GTul QFeoser LUfbg FHABlw Menmemeu gBUGBSHSISmer. @I lemalesr
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CHENNAI

apCw pmaEmD et CaISL (BHdeT emBsmamiuSHHa@IeT  2amBHSBH.  SelauTs
BIOWUID BEBHD et Calbl solled gCHeID @6IIMI  (PLMLUIL 6T  Benenibdl
SrienL wiw (2n) smupLoLomw (Oospore) CarBmielsdiBg. Bbd SHLPL ML

5955 2 opow CaHMBuelss @ue Boedd UBE pmess SublissBs!.
SHUPLenLuled 2 6ol o I'&Mh UGLUUDLbBSH  BTeid  @menmwigul  Gaul
® I H(HBBHMET HHBMS.

BFe0 cpeaiB o L HHBH6T NbBHIBSHemer. eehFul b 2 L& 2 emLUl
SHUPLML  (peenSHFl, emens wigul LGImBLmeforeney CHmimialsbsmal. Gsymales
® Le0lD MMM ogul  [Hlewew GUBMIETENGHI  UTDHMS  HIPBAUND  SH(HPL ML
GG @IlenLiogul (2n) Blewevenwd OCamewiLgl. uECo Gayraie euTDHmas
s  @BenpLwl  (N)  TPSMBFHPMVSF FTTHHH. @OFHe0 FbHHH  LOIBBLD
(Alternation of generation) sreni LGS BSI.

Heng@uir..enLIL_S6iT:
sreugll Gumwiifleler Bimeo euTpeues:

sLbs urLliflaled urdselled Leoumnd 2 L60 DML 2 _6TeNEHl  CTaILIMS
SMNHBHTD. Bewar  QUEHLITEID BT  QUTD  HTOUTRISEMTGD. LUTFH ST  F(HL 6L
auemflwiedy (Heterotrichous), unpmewson  SHa  euenisd, seail el HewendsHe0
(Dichotomous branch) Guneiis LewILS6T SLBES STEVSSH0 STOUIEIS6T BlovHms
Crpraald Glwm JbllSHear a3 HHHHHGH USTOUTS 2 6fTengl. LTSS
Gureis

feil gmbd sTadwimli (1882 — 1934)

BbaHuIL LNemwyGuumevaslufest HHODH 6T6vT ] SIPWICILIGSIWITT. Bauit
"eJauTOeuTT 6or0  SLOleUeNOL TeT  aflioTeowlTerd el Lehamll  L1Gemuilesrend”
aeIm HIemeL OGeuafull L. oI FHleiGameierveveor, aFrFHwm, Heummigoluieosom
BoIb  eleue  GameflGweveor Gumeiy ySHw Cuilemmisenen  &euT  Heuwi(H
L9 SSHI6NTeNTT.

(weaiGeamesefled(pbgd  UengBuim.’ .ol seit  CHrailulmebaeomd  eTedlll LGOI
SHAHIHBTTHT  LedgGuim. .eoul &6eiT  10d  elaflll  HHOBTEWIL  HTOUTHIBETTG)LD.
(OIS QBT 6V BTEUT I 61T 63T (Primitive  land plants) senwiiy,
e 10LmebeD CurepeuBems BT SBCUTH alfleuts SisluleoTLD.

WengGuim.”.emU_&H6iT  FJLOTE,  [HIPeOTe @ MIG6T60  aUeMTdhdnlgul  6Tefll  [Hlev
AUTDSTOUTRIGTGHD. BeMaUdHaied aUTEVEGHSHHFSHH6T  STelILBoUH0m60.  6TenTCou
Bewel “auTeri@evdHFSHNBB eurdhsreugmiser (Non vascular crytogams) ereiim
SIMPSSLILGH BT,  HlevauTDHToUIRISENTS  SHUITaID  euTDhenSFHLPMBE enl
pese] Oguwiw BT Seudlwiorgdeored  STeugll  OupbUfleller  “Biblev  eumbeuenT
(Amphibians) st Semeu SienLSBBLILIGES GTBET.

QUITHILILICWTLSH6IT:
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(APR& 11|

o Gaut, Wiy, Gewev ol CoupuTdBmTsh SHTeuy o Levd GCabLE  FHTougHF
FheHHmWF FTTHeHH  OLBLDLTeTEme  6lelul, HlELUTDSHSHTUTRISET, @(H 60
biteuTipeuest (flweveor, feFGuITsTTLIL6ND).

o AMpEmEF &FIBFlulled CUEBLLIGH MW HewlL eUTDHTeT Osmew.  GsLbl L&
© Lev [FHlewev EATOSSBH. Fred  Sreugmset  (Liverworts), Osmibys
sreugmise (Hornworts) Gureimeney 2 L 60 cuensmwF FTh Heme. Lomeroselleo
Bemev, Hewih CUTETB LGHHH6T STEILILLLTNID Eenel 2 GRHIGNLOWITET  Hewi(bh.
Aemev  CUTETBEIBMB  PHHHEVEL.  FJED  HTOUJEIS6T  [HeVSHHe0  LILTHSI
QUG(HIDSHETeMD  OFBMewIL. o L evHm Sl  Cumml, Geufldenmed  HendhgiL 6ot
BwemsalLGHBa.  DeuGatsst  Fwe s Geuflser  (Smooth walled
Rhizoids) o siteuenfl (Pegged Rhizoids) Geuflser erer SmeuenssliLBo.  Lev
CFe0BEHML  CFH60H6T HTEOTILBHIMBHI. LOTerOH6T Bewev GUTEIB B FlbErHL 60T
galgul HIOThHS W HFF OFBTMIL 2 L 0GHMSWD, Lev 6CFe0H6MTe0  Sye0
Beuflsemermu b QUBMIHBGSLD. LNemy@uir.” .enLiL 61T 6o SIMIDLIL] LoBMILD
BICLHBGID OBTHHBLILL (HeTeNSI.

®  AUTEIVG 605 &) i b B 61T 60T MEF60(LPLD, . Gemmuwi(Lpb SHTERILILI[H6USH 606M60.
DMBWTED  Beval  UTeVGHVS  HFSHNBB  LUTSHSTOUTRIGET  6T60T6YLD
SINWICILIBH S GTB60T.

e 2 v @aumssd  Coaumpl  Owrl Géser  (flaFwm - Liepull L esTerd),
GouTeHpmiGHeT (LbCaHTOFTe), SHiewiLmer Fml SHenenden (LenywmiGLflerd
CLepl19&Geumgm) QDTS S6T © (HeuTHeo (LoTTETaiaduir) Cures (LenBaerTed
HewL OLIBISBSI.

o LTIRLOUMHSSD (PLDOLBH Benewia] (LPOBMWEF FTTHSH. LHSIFQUILPLD,
&1 TEH B CBmemflu(Lpid 1160 CF60H6MT6L 160 UT&IBITLIL © MBUITEL
GLOLILIL_(h6iT6TT60T.

o g foumselsd o Ham@Gd @ SoFulmpdmen OBTERIL  HB(HD LW
GaLfs6lT Gevellw BT CSILIL eSS BhHa THHCHTNLSHMS DL bHSI
(PLML UL 6T Benenibghl ST ML LOIQUI SH(H(PL DL MU 2 (THEUTHEG S TBH.

* HHEUBISVIBEG BT S@TBIUIEOUITHSI.

e AHFHHH HTUTF FHBHHUIG (PHO OFL HHIPLML G, BFH (GH6IBeVIEL6VT
Q560 uGUUIBE&L UL G Goumiun® SIMLWITSH LI6V OFe6v &H(HEDGUSH
CamBpielsdngl. smevenTsd LB aribss (Exoscopic) smlenLuler (WpgHed
UG FHewLIol L onseybd, Gwed & meyBgF GFesvseled(mbha CHTaiBIHeD).
dBHBIGHT_(H: TTHTGIAIWIT, @(FH UGSLUUMLHSH AlHHIHITUTHMS SHHBMSI.

o HHBH FHTaufd CHOL LS HTUTHMBHF FTIHBH UTIPLD HeiTenld OCIBTERIL Fl.

e AHHBSH SToUJd LUTHLD,
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CHENNAI

* (PFHL UG SHewLiolLiTdab, Gweld  SHBOINIUBEF  OFevseMed(HbHSDI
BT mIH6L). d(bhHBHIHHTL(b: LD T ST 6T, S(HUGLILML [HFI
SSBSHTUTSHMS S [HBBS).

o aHHHH SHTauFld UTHD, FULT, OeugalHHed 66  cpeiml  UGHHeNTH
Coumun®  SIHL[HHIGTETSHI.

o AHHBH HTaHIST UTHD GCHO LS HTUTHHED LDHhHEHeTeNH. alHHHsH
STUISHHBHS Cpemeuwmenr  o6m | LIGUT(HLS@HD, BHHL BSHST  euPUITHS
SLSHHIUBHBEHI. GeaugalsHsall UGHulsveen @I ewLLogul alHH HTUICFEOSH6I
GEURY LGLILGL [HI QMBENMLOIQU Al SHHIBm6I © (HEUTH(F) 0113601,
HengCuin. .enul s6iT  @dHalssiseenw  (Homosporous) e ewLwig. — Hev
alspanseied oGl Litser (Elaters) smemiul( oimen aldHs LTSHISHE
2 HH BT IHSHHSHSHTL(H: LOTTHTGIOIWT, alSHHS6T (PpemensHHld GCHLbl L&
SHTAUTBIBN6TSH S (hHE GHTB6IN.

o FHMHWPLML, &, AIGHHHD B WSIBID alHHBHTAUTHHE HlEneVH6NT LG LD.
LIGeDDWITET oWl  eUTDHTEN  Osmewi.  @medmlgpul  Henev  BGalbl L&
STOUTOTGD.  UTDSms  SBFUIed @I eLlgul  aldHHdsH  STeUF(PLD,
@Bemwigul CaIBLe SHTauFpd 1omIoTsl aIHSBH. DLEDBUITED FhHd LOTHBHBLD
STeILILBHS BSI.

Heng@uim..enLIL_serMeT  euenssLILIT(H:
1957-60 LGymerdamwii LNengGuim.”.enLil&emen cLpeiTsl UG LILGB6TTS  eUeNSLILIBSHI) 6.
1. Qamtium’wasridir (Mdendwm, nTaTasadwm, QUTEFsveuT, MGUILEVT)

2. obsCImOFTLTUIFLT (SbHCHTEFTTerD, OLa1Crmeaymerd)
3. Wewgwmidim (. Gerflwim, umeldligenydbasid, eroBLISEILD)

AUMBLILTL 1IgUIeleT 2 (heuewy HG CETHHBLILIL (HeTerHl.
@Gy : QaslmsTidLT:

uflewimoggHed Slpplensouied o eiterm LenyGuim. .eoUL Henend OFBTRIL Gl FJLD LOGHSD
BloevTel @)L mIGeTed eUeNI&Hanlgul  elelul  HTeUTmISEMTGD. Coumun® DL WITSH
® L uHemFll OuBmieTen @eneu Lomerddemen UGB Gurgl eeflul o 1 evemiolienUL]
QuBMI6iTET6T. UG GLedfion  Hlemev  SHmeuTLILI(HeUH606m6V. AlSHSHBHHTOUTLD
aeflewowimendl, GHombsd STeVBL  aMpPSHamiguigdl.  Fleveumpled  UTHD, FLUL,
STILILI(H6USH606m6V. 61(HSHHISHTL(B: Flderdwi.

UG HSHCHTOFTL MIFLT:
CaflLasd sHTeugd CoumpumLenLuing 2 L eveniolienldh BTl gl. FHenenshSHeomms,
@ Oged GeuflaeT STewTlILIHS GTBE.

WengGuim.” .enui_Lm
Camrimsmidm AHHCHTOFTLIUALT  Wengwimidlm
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(FFT60  SHITEUTTRISGHEIT) (Q&MbLs HTEUTEIGHET)  (LDTErOSH6IT)

UGym_ BLredfor  Hlewev  SmeIlILBoude0emev. alGHHHHHToUTID UTHD, OCeugaldhHsid
ol CoupumLenL b ST iLuGHBEH. FLLT  STenliLBeudleoens. o1BSHHIHSTL(H
DUHHEHTOFFTErD.

U@Ly WengwimiidlLm:

@emeu  Guut®h SwLbBS LegCuim. .evul senm@ld. CasflLmed 2 Leod  Hewih
Gumetis, @emev  CBumeiy UGHBmend  OFBTIB6TeNG.  Hewih ~ TFFLI
CuBEBIETENSI. LI60 OlF60®BEHEML LI SHenen s Gourfl e ST LGS BSI.
UGym_ Bevimenfiom  Hlewev 2 6Nl alHSHBHITeUID UTHD, FLLT, OeugaldHsHasid
(capsule) etenr GoupILIT SIMLHSI6TETHI. FJ6O SHTeuImibemer ol SiFs Coupim®
CQummenel. Beweu  COUEHLTID  SILTHHwmer OHmad Gureais  SienLoLlenL
JBLUBSHBHIB GBI, 61BHSHHISHT B . .LNuyGeorflui.

QUTHEMTHTY  (LPSHEWIGHSI6ULD:

eOOILISEID  HTOUTEIS6T HBWITS  U6eNThSHl LOHSH Llererm Leluled Lemauleni(®h
DRSS BE  sgeioner 97 o _ewiLrdBadl.  B& e mGrmiureled
(OpaTeonha) eueamisfaluled efoummenTal UWETUGSFSLILGSBS. Bl Gl e,
LU BIB&FFTULILD, L Teofl 6ot QuIT(BL_HeiT GuraiBemausEHD  DHI(HHSI
QuplIuGHmg.  e0Cudberd  wBpIDd L g Fwmer  SiFHemalled  HJH
Capidlemeaudb@ld  Hmeil CETaueBLILSTR DMLBGD Curmlsemmas (Packing
materials) GamL&smevs  slmBuled LWGTLGSSILBGSGBN.  LOTTSTEIOPWLIT
uredoniur - mewguized  HTFCHTOWS  GaulILBGHH 2 Hadamdl.  er0GLSEILD,
Wengwid,  uTelligenydhsd  pFluler 2 ewiaumsd 2 LIGWTSILGSHSLILIBHES 6360
WengGuim..emul &6 aulfl(pedm  euenTFFullest  cpeulomd 6wl  CHTIBIHEVIHG LD,
LDGUOTEUGTT SHAM6TL ! LTHISTILSID GUI(HLD LIMISTBBIS 65T360.

LOMITEBIT 6T LLIIT:

Gl — Gamiium gsmiiglm

alflend — LOTTHTeTa HGUIsL6rD

GBWUD - TETEIRAGCWISF

Gurfleard - OTTHTEITOHUIT
mrsTaIWT  GHelibs, FILIUSD HedBhe HipeoTer S miselled — 6eu6riTaleip3e.
LoMTSTEIaIWIT UTedTTUT QUTSHIeUTHdS STeIILBLD FMBnsleTomE@LD.

GaifLas smeugib (Gametophyte):

gmeuy o Leob GCalblLs FHTUIHmHF FThHHH. BFH SaUleOlL  HeN6sHaHe0
Osmewi, Guwed &  CoupumGenLwl  HeOUULT  STUFTGD. 2 L 605HSH60
CuoBUBSHFHST  mLWSHe0 BOHBILLUTO gBULL  OCFefleuTer,  SLOLDTET  LIGT6NLD
STILLGSBEH.  BUUGHulevieen  FTUIFHT DlLevH  LevBsmemr  augalILIG )
SPLILGHuUld  SiMWHSGIGTeT  STHBBENBL ugHuler  GeuelaGamLemiolienL
GPRUIGSBaEH. Goeb o LevsHer  Bueougduled  smeoiuBl  Llenwmeugeu
SIMILILB6T OQDIOT  SHlesTewhIS6T 61601 DIMSHLILBH BIMBe. Sener GEDLOTH 6N
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oI DIMPHBUILBH B, Bever  OIDITHSE6T 6B 2 L 60 @eiGUhHoHasL
UGDHBmend  Obmeni(Beitenel. HIONWWQFFed STl iIBD HIONOFD o L 6ud g6
AUMTFFHG 2 HaHBSH. SDUBHHEO Lev OFeosenTeonet GFHe0semnd, Goufle@rpLd
STILLGS GBI, Qe 2 L VHmSH HeweUBBISHHAID B  LOBBID  HellLomISem6r
o Mehgayd o seaydaper. & o ompGafsst (smooth walled), o sieuen

Geufleer  (Pegged or tuberculate), el Smeuens Gouflasenend OETeaniBsiTener.
© L 6UMRIGEI (PFHTEFF WML [HHSHID BIOITHS U SHITIQUISHTHRIS HUILILD
THH BTN LSHTRIS WD ClBTanTHeiT66T.

2 L 0HFe GHBIHS0M_BSH CHTHBMLD:

GDBIHSH0_ B GxTmBms 360 LOTTE TGO UIT 6N 60T ® [ 6UD B8 Tev,
al&FCaTdmalilGgs  oBpmib Gl UG H e WpRIml UG HHmend
OB TemI(H6eiTeN G,

GoBLBEHGHTEL LOBMILD SPLILBSHCHT6D ST LGS BSI. GuoBLB&HGsHTeD
LIGMHISH6mI SHEIG6T 0BTl Oloedellul FieuhHenL W @FbhdHE@G UTIRSIOT  6ClFe0H6MTen
LTI £)611616mLOLILN6D LThumuiegel HTBMISHHIN6ETTSH6IT OHTLTFAWBmIS
STEILILGIBSH. DHBHIMENH6T  STHBBOBHEHL ST CHTLTY  gBUBSHSHluleiTener. 4
(WPFHeL 8 OFeLH6NT @eiplel 5FH @QRETIBTH DBHHH MausHHH Burein DibHHBHmLDaT60
o oiteniedl.  CUBUBHCHTIHGHSID ~ Lew  STMMeOBH6T  SHewLol L DI[BHHESe0
SimobgleTengl. CuBLBSHEHTeIHbE STHBemBUIET SQLILGEH ey CapTermid
CFevauflengser sTHRBHmeT Llflésdleamer. smmeopular  SHoIluGs  eefw
DI6LVG B e HSH LIZi6WLDUITGOT BemLPBHEN6TTSH O@memiHeiTen . Benel
pel&GsTdmaulsd FRUBGH@BaT. BrLGHoOW  GSHEF  CHAyl LGS
ST ILGIBSEH. OCFed DL OCeualsenBp  LMIRIMSIOT  QFeOH6T  AUILEGHUlleD
SHTEOTLILI(H &) 65T 60T BHTF HBHIH6TH@GHLD, LT SHSHBHIH6ITEHGTHLD @mig o G660
SPLILBSHBHTeL Coaulldenamuld CFglevdamenuid OHTeRIBH6ITeNSI.

B TIOILI(HESHLD:
LOTTSTSTOIUWT 2 1 60, LTI IOLIHGS (penmHelled @ iCUHeBHID CFUISBSI.

2 Lev BaiLHEHLD:

o L uaHFHer OCHTLTFHwmenr @mUL] BB DWHed, CoampiLd  FHlenenser
CHTAIBIHD, OWUDIOTHS6IT  (LPMETHHE0 B! (LPEOBH6Te0 2 L 60 @eIOLHSHSHLD
BOLOUBISBH. o LevsFHar  @mUy oB@ib  ojpsed CuoBu@SHulelmbhal
CPHTLRIGHBH. Sl L HMNMHIVBB LIGHewW DewLwjd GuTpd 2o L 60
AmugHsemmasll  Ufl@pg.  @albeum(h UGHUD SHETSIFHFUTS  @0h  Lgul
o | 6ULDTS QUGTTSIBGI. GoumniiL_& &M H6IT CaLOL L B&HIHTeUT S H 60T
SPUIBSHSHemHHH  CHTapISleiper. AbHmender SHTUI 2 L evSHedmba LIMba
HANFMFULTHSH Holl 2 LeoTd  eUeMTFFWIenL SHleiimert. OCDIOTHEH6T 2 L 6V
B IUHBHHHMBG 2 HaD LD 0Fe0H6NTe0 Siedl ML 2 MINSTTGWD. Senel
2 L uHIH6i GoBriLigiled Fml 856007 60T IS5 61T Gumeis SIemLOLILBH61TI60
Capremisleper. OUTHeUTs 6w, GUeT 2 L 60&HHell[HbHH CHTAIMILD CEDLOTSHSET
(eBBW oewt, GUewT G LS 2 L e0HMBHDH SH(hHSGTB6.

LITeVleT IGLI(HE®LD:

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




(APP€ LD]

rTsraiaduwmaled  umeller o miiyser  FHmliy UMD (G HSHETRIBM6D
(Receptacle) Gaemi  Bawifl L ssHammdseallsy Barapidamer. oubdfguihmas
HTRIGLD SiewLoLiL SHFHIFlpUISHHTHIS (Antheridiophore) TGO ILD,
TS CHTenllLImISHmen S SHTHIGLD SIGMLOLIL | TS CHTenlSHHTHIS)
(Archegoniophore) eigipid SiMPSHBLILGS G  LOTTHTHAALT T  QEHLITEIL 60
(Dioecious)

AUMBMUWF FTHHH. 6wl BLID Ouewt FHThSHH6T OeusiGoum  HTeuTmIH6TeD
CaxrmBmialsaliLBalemer. NenyGuim. .eoLl &eflel LTeIMILL UL GF60H6MTe0L  SL6IS)
SLEOTLTEIMILIL]  SbHFouid 61l DIMWPSIILGSBH. BFH S (HBMHFUNHLDHM6TH
Osmewi.  BHHID et CaHf (hHewen 2 (HAUTHGHBSEH.  Guewr  LTeIMILIL]
O THHCHTRWID  6ITB  DIMWPSFHLILBHBH. BFH GHbhmeu algemaull OUBBI, @
(WLLW o (HhuThGHIHBEH.  SHAUBISNSHEG BT SleudFomerdl.  HB(HLD
eWBsI0L BH6eT GeuefCGuBBrLL B Bied BhHE OTHHCHTMNULSHHTED FHTHBUILBLD
GoudIGILIT(HEMTED FTHSLILIGS MBS, Li6L h&B(HLD TG HLOL (Hb6IT
THHCHTemLSHamien HmPHHOUTHID, @8 b BeHBL OeniGsbl 1l BHGW
(LPL6mL_ UL 60T QIS &(H(LPL6mL_6nul © (HEUTHGHDBSHI. &(H(LPL 6L
AlHHBHBTAUT HMeU(LPemBUIT (PFHeO OCF6LETEHID. HH(PLML 60 OFeLSHETHeML I
ST alHSHBHHTATHMS 2 (HaUTHGHEHBH SHHISHHTAUTLD HeldHH eUTIHLD
Hpampg.  alFCsidmad  FHpammLwl  CasbL&HSTuTHCHTH  Benewibhl
SIFHHSH el LUOUTHLSmeT  GUBIHBE.  alHHSHITeUIID  UTHD, FLLM,
Qeugeissad (capsule) e cpaip  UGHseMTa  UNSSBWILGHBSH. LTSHLD
GUIDLCUTE  SiewwlmuUll  uUBBIS CaHLSFHTOUTHHED LmBhHIHIETeNH. D
CoH LassTarsHGhs oL sns  abds  alssed  sTardspe
SLSHHHBHI, GLOLWTRN FLLT LTHHOSULD OougaldHssHmBuid SenenihbiHBl.
CaugalsHaHsd @IbhHaTeome LTHISTIL GCsvienmenuwlll QuBEmIeTengl. OCeugalsheHsd
616001600 6186V L TeemenTu LD MENMBLOIQ UL Al S HIBem6nu b AEECRINIE
Oeugaldgad  “aphseausd’  (Calyptra) eemiuBl — UTHSTOILTET 2 eNBUITED
GlDLILIL_(H6ITEIT G, WA THSH OCeougaldhHaLd Caug &g Al SHBIBH6i
CeouelCwmmpliLGSeper. 6Bl LiTHeT aledd UTaSHISHEG 2 FHal OFuIslamser.
FTHBOMR  GDHenevH6Med  alHHHeT (WSl UHw  Caslbl L HHSHTEUTLOTS
aleTap&l.  mTsTaiadwmals aITDSmBF SBHwed @mBedmwgul GO L SHTeuy
Blemeow|d, @I MLl alHHEH SHTeuy Heweow|ld Lompsld oy STeRILILIGEISTED
FhHPH IDTHBBID O 616N G

2Ly Georrfiwr:
ol — Wengwridm
afleng - . .l GeorflGuisverd
GGwuD - ..y GerMGuig]
Gulemd - .".CuyGeorfluum

ChyGerflwm  Qurgleunss  “sulpl  wred”  (Cord moss) el SIMWESLILBGABSI.
Benal ® 6VHID (LPRGUGILD Lyed STILILIBHS B g Georfluam
mamSHCrmooL e CuUTEITHS STeTLILI(HLD FBpSleaTonGLb. LITenB 611160
SILTHHWTS 6U6NTHIBET. LOJHIS6M6T HewI(BLILGHUNGID, FILOTE SHeUTHEIT, FJLOT60T
wewt  Curey  GLmselD  euenTHIBer.  Eened W 2 (HeUTHHHIH6L
(Pedogenesis) Guiigib o gHe|sdlemmser.
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4B SIenLoLIL|:

ey o Leb Baf LedHaTa] FhHHdH FMihseH. FBlw 1.3 GF.5 o wgb Csmewni
ool ewev CUTSIB SIEMIOLILH6T, BHIOTHS UIIGUTEHSTT HewiB GuTETE  emLOWI
DFFe0  FPLIPmBUTEd  DiemhGIeTeNHl.  CHLO L HHSHTOUTD  6UETTHENTHSHIL 60T L6V
Gge0 GBouflmem cpeod  GuTBHBSHujeTongl. GCoufldealled gruleumen  (GHmISEGFEH6UT
sTemillBeud BFHeT FBLUTGD. BenevdHeT eleflul, STDOUMBMB, (PLeDL QgL
CQuBml, oIFPEB gFele GuUTEB  SIQLILGH WU,  FnTEDLOWITET  [HIETENUILILD
O\ IT61(H 6TT6YT60T.

® _GITEIM6MLOLILY:
W FF GBS Oeu BsHCHTHBMBLD:

mwowl HFFaT GBISE& Ol CamBmHaled UpHGHTed, Lpewi, 6wl © (Hener
P LUGHBeT sTewiliLbBPSaipear.  Oealiys  SibsG LBSCHTeOTGHD. B
LGRS0 SHIBmeNSH  OFBTewi  CFe0dHeMTed  SUIGH.  LUBenili@Gg  UMmhienssLOT
OFevdemond  Oamemi(heTondl. @elld ewowl  DIFFeT  Hewllgevleiten  OFELSH6I
LGmISNBHMS OaTamiBerener. (PHTHSH Hewnger Oeuealliypsd GFevseT leuli
&HeUhGH UWLIY HBSHMHSUD H9HdH OFe0dFeauengud GuBmieiener. FBlw  &enev
BB EHD HTILILIBHIMBET. MU 2 (HeneT GBISUl Olosvedlul &FieuT 6EHTeusTL
pewiL  mipoBp  LCrmlGLmienTaioBm  OFedsenTeomeidl.  @ewed BT LOBE@ID
STSHIICOUTHL HN6NSH HLSHSH 2 56)D6I36M.

@meowlal GBS CeulBHCHTHBMBL:

mWINILEGS OFerileurer eWBILDMLIL GLUBBI, 6w DIBSHEGHH6ENTEOTEN 6lFUIEOHENTED
DG USSAUTLH Be0HIT6T DFHBL  LGEISmIShISeNDS OCaTemL  QIBHS
CgevmenTeL SOpeiIgl. emwl BHIWLIL FBlw, BB HdHs, GUISW CFe0SaMTeOT6T
BmH6T HTRILILIGSGBET. Denal HLHHHVHEG 2 HHBSI.

B MIOILIHEBHLD:
SOy Gerflumeled o 1w @eGUmGSD, UTEI@ICUIHESLD DUl (PenBEH6IT6D
B IOUHGBSID HewL OLIBISBGI.

2 Lev BaiLHEHLD:
Bg SPEHITEID (PMBH6MED HenL CLBISBSI.

1. wpHev Hlewev LGTm GLTeuflom  FHIewIL TZH60

2. elgpas  sransdar  gs@id @ UGHUIIMmbS  @JENLTD - Hlaweo
LGITL_BLTeNOTSH ST 2 (HeUTSH6.

3. yGym BLrmefliomelenr miel OFevdellell(Hhgh 2 (HauTGD 6eDIOTSHSH6N

4. Geuflmefled Gpreiipid FpiGOp Gom Baser (Bulbils)

LITeVleT IGLI(HESLD:
CiGerflwur - @mumed  smeuy  euendenw  (Monoecious) gFnibHEH.  SuewT,  GLIGHT
BerIumebs 2 mpIiyseT @61 sTarsHFHar OeausiGam sSlemenseied CHTearmidement.

SLewT  LUTeumIi ybaifipuior@d. Deweu b figuis SHeamenuiled @ OBTHHTHS
Coraipidlaper. Qemeu  QURiGsmemiund  sreILBGLD  FBlLeums  Eene0H6NT60

(QuNGssmemilw B)eN6VSH6IT - Perigonial leaves) GLOLILIL_(H6TT6ITGT.
SHFHTUIRISEHES LB STewIUBD UL  OFeOH6NTeomeT  BenIDH6T  D6VL (H
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BmpseT  Seveugl UMM .emudlerd eten  (Paraphysis) sienwpsaliLbaemer. e
LGmIBaISRIEmeTL  QuBmpleTensTed  @eliT8sTdamaulsd  FHUBH B  Sene
BITell GUTHmad GHMBHDH, DHIHIToUl HensEnd@Gl UTHISTILNSHHIS HhHHISH
alemgwmred (Capillary) peogs Gsmss Gauigid, WGy Hyubmas GiToHss
CQauigid, mHHHD opewt  Ca(BFeT  OeualBGum o FHaHleimer. el
SbHTouipd @IhsheG OCeuefluempuimed UTHISTHSILUGHBEH. BH CLHbHHTNTHS
Frewi  ouemr  Gasvmenen  (Androcytes)  @lbsleiengl.  Suewr  GFed®ET
B meFUIdpHemnens OCFHTewIL  HBHD DeRiCHOL HHEMTES 2 (HLOTHBMBLOGHL & 65TN36a
Quewt @eIOLIMHEBS 2 MBI THHCHTIWRIGBT PG, Beved CBTHHTH
TS CasTemwsHenen  15xh Cpreipidleiper. ouewr  Hevenulead gl Huled
USETaIL 1960  YTHHCHTemlWS — Hewendel  CHTAIBIH GBI,  DWHFGHLOHS)
QufGsagwed Bemevassit (Perichaetial leaves) asmemiu@GSemser. Seoumnled
D6VL_(h @em1pFH 6T STENILILI(HE 63TB60T. & bHona 6UIQ GUITGOT RIALIING)
THHCHTRIWPD DIBSMB  OeUeRILT, HewlL HHHHINILUGH U  6HTemT(HeTerme.
QeuemTLT UGSHUND GeuemTL T HTeLUTUI GF60H6T LOBBID (P MLl CUBMBIGTETSI.
SWHIIILGHF HWHHIS STeoauTwl OFeLHemeNd OBHTemIBH6TNSH. HHOYBIHISE b
s SuFwoTSpg).

abSTows  Slemenuladeiien  BHHD  Cabl Baer  wWpTer 2 FHaluj e
THHCHTemws  Semenulspieiion  SiTHHCHTNWSHBGHE  SLHILILIBHS G360
aTsBCasremlwsdHer  Geug)  mylfenmmed  (Chemotaxis) —elewiemiBB — HSHHLD
UWICHLOL BHEB6T o THHCHTNLISHDIGT HIMPS OIBeT.  emed ety Lol (HGW
PLLUL T  Senewibdl  @JLedLioigul (2n) SHULL 2 (hauTHps. B
AGHIEHHT]  FHHHUler  (PpHe0  GFeveom@d. Guweud BFH  UGLLDLHI
MSSBSSTUTHMS 2 _([HEUTHSHBBSI.

alSHSBHSTOUID Dj6LeVFHI OCeug MHHHHBHIE SIMIOLILY:

SowBerflwrele (wHihs alHHBHHTOUTD FdbHeoTer SEnOLILEmL WIS &FH UTHLD
(Foot), &LLm (Seta) OQeagelszan (Capsule) eem cpam LGHsemTaLl
UfSSAWILGHBE. Ut FPwg, Gnby  eugeapedL WG, CHLE L S&HHTeuT &R 60
UShEleTengl.  bewil, Owelhsd, FLT  peogud 2 L OEILHL SHeneTuD
OCeugalsHE5IHBG SLS5HFBSH. OCaugalsssd Hply ursd (Apophysis), Soer,
Blelsaiemen  (Operculum) dw  uGHamensd OQsmewiBerengl. EHen — SeuT
CF60&6lT LGHISEIBHMHH OHTI(H6iT6NeT. GUGIOBB  SLILGHWTer FApiy LTS
CeugeNsH B HMBHUILD FU L Teneuu b BRI HHMBGI. UmSBHTevlgieitern
BmeuHFHIMeNH6T el UflomTBBHHBESG 2 SHayslemser.  FABULILITSHSSHevieiTern
Ogevmel  qeM&Gademasulsd FHUBSTEL . .LuGarwmelear aldhsdd o L eulb,
Cafl L o Lewdmall UuGHulene WL BHOW gmibHleTengl.

QUGTLOTE HEBT LGH CaugalshasassHHer mUlILGHUWTGD. DS UGS evleier
STQIOILDELVT LIGSHMUWUD DINHF  GLDbHEHI6TN  allSHHIImLMUILID OB Tew(HeTeNGI.
AlSHBHIIDUMUILT  GHEH  OedeVlul,  HEWIL  LUMIHRIENSIOT  OF60H6MTeL 60t
ris@eomser (Trabeculae) stewiLGdma. B elssitiemuuie  Geuelggioufsd
TR, CasHHBHHET 2 L gGalT ] HewiheTendl. aldhailienuulsveren aldHg
STUI0FOH6T, (GHSIML UGUUDLHSH  @BedBLOQUl  alSHHIHmeNd  H(HSeTN360T.
Qeugalssasdear mallugGHulsd meigener (Opecculum), GufledGLTD L&l
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U@GHH6IT STl LB SImer. Hiaglenem OelgalsHhddhdler cpioBUTERB  LiGHWmEGLD.
g OGeagaldbssd  OCeugsHdLler  eulLimer  Hewewid  CUISIB  cLPQUITS
CeualCupidmal.  OufledBLTD @Il Slevevdkl  BHoUTmFHaTed H9shsd LBSHENT
Gumetis L Fdemend  CaTemwi(BeTendl.  Qewed B 2 MlehFHID  HeSTenID
CaTemIBHeTeNHTe0 alHHIH6T OleualGuB 2 %6 Fl6ment.

FTHBIOTHT  GLDHIeN60H6M608  aHHIB6NT  (PM6eNHBH  HITeL GCUTEIB,  LIGEMLOWITET,
Hemends LG GLnaiomeneusd SHhmdleaiper. B Couflaemenuyd  Oemewmi(BeTeng.
usbseUTL(H QLT (&6 UHW SHTeugonsd eueniTasleper. . .Lu|Cerflumeler eumpHmadF
FomFuied @menmigul GaI0 L SSHHTU FHHHUID, BT DL LUl al&HHHHHTTLD
FhHHWID omsloThle STelILBaISTeO FhHe LOTHBBID CETeRI BTN,

OLAGL. .emLIL_s6lT:
alendsanBp aumerv@Gen Ueurdhsraugmiset (Seedless Vascular Cryptogams):

(LPGH60T (LPSH60TESH © GUTENLD BeVSHBTEUT S OaT@LIUTS SNwIILGL»6
OLAGLT. .emusenm@. GCaid  BmeUSTEI  UTOVGHVS — SHEHHEHETH  MF6VLD,
C.Gemmuid OWis)s (PSH6V SHTEUTRIGENTETHTEV BUTEIVEH60HOISHTGLIL|ENL LI
yourssranmser (Vascular cryptogams) een  ompssliLGHamer. Sl
rervae  (Club mosses), g@eyauredser (Horse tail), @p@sHsmeugmsst (Quill
worts), B OGuyewiser (Water ferns), wyliugeniissit (Tree ferns) Gumeiensu
Suifleweud FTiHHemel.

QLAGLT. .emul_ &6l  emFoold, . .LGemmwidD B  UTEVGHVSH HFdbHemenll CUBBI
Be0FFGoaSCaBUS  SHMWLF FBULITES HHOUMDSHIS OBTERIL  HEUTJRIS6I
aGD. Bemeu  CuedBuirBGsmuis  eoafluier 19Gaumeilwe  &TeVHL L SHFHe0 (400
e0edWelT  SLeWIhBEHHEG  (pe)  WGHWTHS — STeIUL L. B SHHTEUTHISHET
CUIBLUTID FIUSLD HedBhHS, G6eMihE BHHET6N, HIPTET LGS H6M60 aUeTSHanlgul
Fml OFIQH6NTGLD. &l60 QLAGLT. e serflent e BLILIL MRISH6NT
QaTH&HBLILL (HEITET6T.

OLAGLT. .enuL_seallear GLITSHILILIGWHILIS6IT:

o FTauy o L6 rAW alHHad sSTauy (2n) FHSHoOWF FNTHSH. O
o ewtemiowiment Goul, Hewi(h, Eewev 6161 CoupLTH DiWLHEH STEWILILIBGSBSI.

o Goupp GouiTdeim SmewIlILI(Ba6ITBeo.

o sl @muTs (Monopodial) oisbeus seul el SemendHsHemeol! QLIBBIGTENSI.
® [HIGNTENNEMEVHET BI6LeVGHI BCUTemevdHeT O\HT6NT(H 666

* TGS SmemHeT  LGIT GLTerblesd eaueddMWSF  FMThHemel.  Fleveumnslev
mFLIGemeriesd STRILILIGHBSEH. TBSHHISHSTL B  LomTFeolwT

* HlonJd SLHFID (WPHFWS mBIB6T KISSBHT HSGHW. CFeoTgGlereveuTaled
mFeus@GTwIEeT (Vessels) smemriLiBalemser.
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o alHemd HTHGID U Bureis UGS alHHHD eIIUGBLD. alHHIRIBT alHHd
Bemevmer  (Sprophyll) eemiu@G.  Aply  Semevseiled  Cameipidleiper. oo
SHTaUIHEIGHN60  alHHBUImevHE6T  OB(HGHHIOTH  DMWHSH  Fnldl]  DI6VEVSI
60l QT TEmLIGLETD 6160113 S|6MLOLINLI ® (HEUTE G GITMB6MT. 1(hSHHIBHTL(b:
OFeuTedGleateve0T, FHANFL L LD.

o Qe @HFaldHHGHHam — Homosporous (9Gr eumaswmear  alHaisel
BSHSEST(B: MeusCamGumguib) Siedevgl mBpIalsaiseam Heterosporous
(Bm eumEBWTET alHHIH6T 6IHHBHISHTLBH: CFeuTCIET6060T) 2 (HeUTE G S SImeoT.
LTBBINNSSHBHHAMD  alend CHTAIBIHMEESG DUTDL  DIGV6VSHI  (PeTGaITIQUITSS
S(HSULBSBSI.

o algzab o aumn ealdzssbd (Eusporangiate) (uev GarBmialseiedmbal
alHFHD 2 (HeuTHed) Sievevgl Oelalsssnd (Leptosporangiate) (algsHsib
saoldh  CHrmpmealuledmhad 2 _(HauTHe0) 6l  QHUMS  UETTFSemUIF
FTHSHIGTENHI.

o alHgHFTIOFD @Gemped Lflaing (Meiosis) o Lul®h @Bepwgwr  (6)
A SHBHIHEMET 2 (THeUTEG ) 6HIMB6UT.

o AHHFHET (LPeNHHILI LGFieDOWITr, Lew OF6d Gemewi, SHeldhdh euTIPD Hmed
QamemiL, BHW euge @BedBOUl (N) TN  eUTIPD (PST 2 L 0SHMSD
(prothallus) 2 (peurd @& emer.

* 2 Lov BAICOUBESD HWLTHe0, @uie] Hemev Glom Baer (Resting buds),
Gautsdlipmigsenr (Root tubers), GaumpBlL O GseT CaxmBpelsse0 oLaw
(B&ETeL HenL CLIBIFBSI.

o LTIRLOUMHGBHD SHIPLML EDenewia] UMBMWTF  FTThHHH. bHSHIflguild,
O THBHCHTemNWID (p6aire_L 605HFH 60 CHTBBIANHHLILIGH GBS

o SbHfQudD ULSMHFUIMDImeNS BTN F(HEWIL  DEOIOLILDL Ul [HSB(HLD
o601 CaLildemen 2 (HaUTeHGSBSI.

o GbBmau augeu HTHHCHTNWID, OeUGHILT 6I0TB DIBAM  DIGLILIGHemUIULD,
BewiL. GUSW  SHUWHBIIUGSHmWwD  OFmewniBeiengl. GeouemiLT LG ulev
(LPLML_U|LD, SH(PSHSBIL LGS UTed H(LDSHISH STV Ol&F60B@EIHLD
STENTLILI(H &5 63TMB60T.

* S(HABISNHEG BT DUFAWITHBH. SHHABIHVBGL LT 2 (HeUTELD.

o SbFHMQUID UOBMHFUNDIDEMETS OBHTEWIL  F(HEWIL  DGNLOLILDL Ul [HS(HLD
oLt CaLLBHemen 2 (HeUTeHGISBSI.

e Ghmau augel LTSS CHTEmIWID, OCEUILT 6B DIHAIM  DIQLILIGHSHeNUWIULD.
BewiL, GUSHW  SUHHIIUGSH WD  OBTewiBeengl. GeuewiLiT LGS uled
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(LPL_6mL_U|LD, SSHSHIL L& SHuiled B SHSISHBTeLUTU] OF6L&H GIHLD
STEILILI(HE5 63TMB60T.

* HHAMBISNHEG BT  SuFwoTHBg.  SHAUBISVGSGL T 2 (HeuTGLb.
SrleLoigwl (2n) smWLeL  Geamedevsor uLGLLIBE (Mitosis) e L ul (s
HmHvaud CHTHBIaIHH B

o GLAGLM. .emuL s6rfed LTVl eneuot 6l 6iTenLD (Apogamy) & TBEVIGLGVIT
alsaIHseTeno (Apospory) sydluten smeutILIBEeTser.

ELAGLT. .enu_safleT suenasliLT®:
QuiT 1954-60 QLAGLT. .emUL HEhdHE @(h UMSLILTL ML  (WSTGWTABSTT. &L
QLAGLT. .emu’s6iT Wbg Siewenill Lfleysentsl Lfldasiiul (HeiTermer.

Slemal 1. enagGeor. el LT
2. ewg@eommiiglm
3. eMeUBTLFILT
4. evolfeormiiFlm
5 egridm.
BelaensIUTH 19 SHledBHMmETUD, 48 (& BHLOLRIGMETUD 2 _6IT6NL HalU|6Ten).

QAL .emusellar QUTHeNMTSHTIL LIUI6IE6IT:

QLAIGLm." .emuL_seiT LIWLIGHTE 61T

eyl SlgmemTiouTTfled | Qeu’ Giosoil  @pmiseioli] (cut flower

@Bzreeorss GaeonGLyem) arrangements) QFWIGO(LPENBEH6IT 60
LIWIGTLIBSIBSI.

OTTEFWT (ST SHBHMI) o euieuTdll LWSTLGSHSLILBS BSHI

SIBgmeveurm 2 ulfl o gursl LWSTLGHSSUILGHBSHI.

lewywTiLflerd 1L160&erd - Lomerd BTLIULD BHSHAUSBGS

QLflerd el G Lm LoGTemI60 © 66N euall 2 GeOTHmIgGemer

(Heavy metals) pésb  OQsuiw
LwWSUGSBE 2 uilfleufl FTHHHSHLD

Bioremediation)

QLfliguid Fmnsleotid Bmeud6elT  LUFMF  HIBF  FTWLSHIHen6Id
H(H P BIMB60T.

FHaIF LD Fmnsleorid PHG DIEBBISNHGHS — HTeUTHIH 6

SHMIBHH6T LGILBHHSLILBH MBS

mFCeum L 1D, mevdCaTCUTQUID OF | HIVRISTISHHMHTH 6U6NTHD

AUTENNG60H  HTOUTHIH6MNT  PMIGHHHETMDHGD  ClouBSISTLOTET  aUeTTEFldb@EHLD
ST GILOTGIIEN6L.
e LIHI euaiThe GeuTdHoHTGLIL
* FBIlES HLHHGH HFHHET BTILILIHH6E0
® 2 MTHMVSH HHULSBGHD SHULL 9Pl BHTeTLILIHFHED
e sl ufoTBB HBUL CFwWedLL  BeMe0sHHIMeTH6T STl ILIHH60

QruinT 1954-60 QLAGLT. .emUL HEHHE @ UMSLILTL ML (W&TOTABSTT. EHleL
QLAGLT. .emul s MbH Hlewenill LNfleysenmall Lfldasiul [HeiTermer.
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GFeTag G\eTeLELIT:

UG — eweudHSTUFLT

aMengd — OFeoTedGlere0Bs060610

GGWUD - OFeuTeyGlemevBevd

Gurflemd - GFeuTagGl6dTELELT
CFeuTegGleteveuT  QUTHIUTS  “eroemLId  LOTerD” 610 DIMPSHBUILGHBSH.  Bewal
FILOTEN,  OeulILDe®IL 60, WO OeuliLoemi 605 SHTHH6M60  STewIlIL(hS BT ©OF.
apuerOLflord, ©OF. GeoldGL. .LTebevT SLFluiensr aB6THeLSH HTAUTRIGSNMTGHID. OF.
sgrdwrnent, 6gF. &HewgGamsmeverd, 6F. Ost. .lsveomr GuTaBemar GCUTHITSH
sTemilLBL  Fev  FppPleamesenm@d. Fev  OFeoredGeteveor  FBMlemiser  eupl gl
STeVRIBEML (P SHTUIIPD  SF(HEwIGalBSHBH. FILULUSD HDLSHHAL T Senel
WeiBD UGl  OUBIBEBEH.  Selouensd FBleamidsT 5TIOL  SHTEUTHISHET
(Resurrection plants) ereirg onfuitiLGassisen.

4B SienLoLiL|:

aHdassTTF (2n) FHpHoWws FrihHs Heumy 2 Leod Geul, Hewi(B, Eemev eTer
Coupun®y  SiwLbHleTengl.  GFeoredOeteveor  LIeVGeum  @IHWOmeT  eueTULIELEDLIL
QuBEBIETETSI. [BI6VLDLIL T Qg (QF.&ymdluimentr) UG BIOTHSHeme
(QF.cpuervl o), mbiheemen (OF. ofldGrmued) gmIOsMmy  (6F.9i6060H606D),
CaTBBISSHaTID  (GF.eflememm)  Gu@mbUTeOTEr  FABMIOIMIST  LIeL60TEIH  6UTLD
SHAUTIRIHENTS 2 _6iTeNel. Hewlh, Eenev DIMWHHHBGHW (Wemuler SigliLienL uied
QFeuredOerever @55 Bemev Sl w  (Homoeophyllum) wisp  Senev
SIENLOLILEML LI (Heterophyllum) o160 Bm eyem e GLIM eI 6T esL]
LM &SI (H6iT6NG.

R5SH o0 EWLILDLWemal BIOThEH Hewlgsd HLPeveDalsd SiemobhdH  @ET
AUMBWITHT  Dewevdenend Oamewi  Fppemsmenuyd  (OF.  dpuerdlfled, G&.
flaTerm), LIMBBI e MWLILMLWMma  GLenLwimer, [HIOThSH  SHlenensmel
Oomewi, MeobULT  Hewinged  CeLBPCoumit@y  Cdmewi.  Bemevsde  (OF.
syrdwmert. 0F. G0l IGLm. .LT6b60T) GLIBBIGTETE.
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Bau:

(WFHeuplmev GauTaell GHBIHW STV uTPSSngwenel. 6laiGar GCouBpl. Couiteemens
CarmBuialsaBal. SHenensmel LIfluyp BLIb DieLevd HewngeT DIQUILIGHHUND (P Fa
Gumedty STeILILIBLD U@&FHulev Be1CauTHel GameimIleiT360T. Bemer
se0smamisamgd (Endogenous).

Gaurgmmmhidl (Rhizophore):

uew  FpPemisened HewiL, o (Hewen CuTaAiB  HlmenHHeoBm,  EenevseNHM
SIMWLILBET  HewngedT  SlliILGHuled SHlewensem IO SHdHed  BHmemiss aiTment.
Bemeu GouTHTRISH6T 616l HIMIPSHBLILIGH BT, Benal CrHIms SPEHTHS  aeTHS)
Ca1Ha1E CouBmiLd CeuTsenensd &H(HE IMBen.

= (CH

Grryma  mHITHD, GHUSD HMENHHVIML U  HIEVVGHI  HIDULT  1LISHSHD meTH6l
Oament Hewi(h STeTlILGHBEHI. HeoULT Hewi® Gwed, S CeupiumG OHTewIL 6n6.

B)M6VSH6IT:

HIWTenNen60EH6T  HTOLUBMID, 6leflul ~ BeNEOWITHOD 2 _6iTeN6l.  e(H  6wIDUl  [HJLDL]
WLGBL  Bemeudaied STUILGSHBSH. 2 L0 BMeuB@EhD, alHHE Een60sHENHLD
fpull, ey Gumery HApipr (Ligle) eremiiu@d. B Fsemend GatemiBeiener. @6
SpliuGHuled  SiemghBamen  augallpenLul  Gsvellul  OFevdeflenr  OHMTGLUIL
sTlILGEBH.  BFBE  “HemGsnBumgund® (Glossopodium)  eredi QUi
®eiaueniollesr  Lewll  eraienCeuain O flwmalgenid Seleuenioli] B 2 lehdigHev,
FIHH0, HWIhdH OHTGUmL 2 60THIN(HHEH UTHISTHH0 pPHlul  LiewiHerilen
CHTLIDL WHTHS SHSULGHBH. @55 GBeneowlmoll] eImSmWE  FibHS
FBplemide  HewiewLF &MY HPL LD SwwhH 6T e
BemeudEmeTUD, WIHBBI Gemev SWlMmUSF FTihs FBpleamseier  GBL@alulsd
Smaflens  Abdenevseneruyd  (Microphylls),  spuugduisd  gmeuflens
Guilemevsemenujd (Megaphylls) QameniBeieneor.

9 _6IT6MenLOLIL):

Gauit:

GauT GBSO (b GCHTBBHHeL OGeualwbBdaTear LBHEHTmevL!  OLIBBIETENSI.
UBSHBHTeL  QFevdHeil  BLAWMLHSH OCFOHEMTEL SLTH.  LBenl  e(HeUNBUITET
Qoevedwl  FU(HEDL W  LITJHISLOTONOITEOTEIH.  Lpenflullel o e6Ten(bd@ DIBHBHTeL
el PG,  @hwener  GeualGrTaHE emgeod  Osmewi LG GLmerdiesd
STILILI(BHS B

Gaurgmmmhd (Rhizophore):
GauTdhammsulear Geoueliliiup o1b5G @IhHdHG OFeoHenTe0 penT  LBHEHTeUTGLD.
B8 HYHH WL RSHENTeL UL (heiTerigl. Lmewi Oeueliym  er0dlefymienasLom

SIb5HG, o Luyp uUmmemsoT bHG o Coupum®d SmLbSHI6TH  Limewoluleor
o oen(BhdHE@ - DBSHCHTTGHID.  hIpenst  OeuelGhTHE  ewgeuld  OBmewi
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UGym_BLmerblesd SmewilILBHBH. OF. sSpmdlwmemalsd emwwelend mFeo(pd, O\F.
I Cymalfligdled Llemmeugen emge0(pld ST ILIGHBSI.

SHWI® :

HeWNge o _eienenolil]  UBSHGHTeL,  Lmewil,  elesd B LG Henend
Oamemieieng LUBHCHTL Hlodhsd Sl lgdbdlemend GeuallliypsHaled  Osmeusr
UTIRIEmSLOT  GFe0senTed gl  Lpewl  Gged  GenLOeuelselen  Siemwbs
UTIRIENSIDT  CFeudHenTed el 6F.  QeollBLm. .leveumalled  ero&lefymienasiom

OQgevmenmed e LBSHCsTevps8smed (Hypodermis) sremiiubansi.

liGursdled  BewiL  wIlsGeomsst  (Trabeculae) e — SiIBHCHTEL
CFevm6iT  HTewILILIBoUE GFeoredOereveuoTalledr  FBULL  LewiLTGD. LdbSFHeuTed
sTeroumilell UL enL&6lT  STenilIL(BPHleipert. Lpeniule 2o eTen(Badlevieen  OFe0He6i
ovleadement  ULIBLEUTEH  SIFHFHW0OTE B FWDLUSHTEL  eleemevdF &FBM  STHHI
e Oeueligder GCHTans evlesd 1PITLISG0RIS6T LWRUGSHSH WBsliug Cumes
CarmipoHmadh  HHIMH.  CeualCrTdhE g  Gamew LGymGLmerbiesd
STILLUGHBSH.  UTOVG6e0H — SBenBHeIle  cTewienlbmauile  DliLienL ufed
GuorBeimerbiesd  auemd  (OF.  SgnfwmenT)  wB@ID  UTededlesd  auemd (G
CevalBsL LT) etedl CoupLbHBSH. @(HWemenn (CF. SFnHwTenT) SIe0eVSHI E)hH(LPED6OT
(QF.@flamemm) engeold STELILGHBSI. 19THHHH6NT STaLILBH GBI, OF. GLeaT,
QF. apuerlflerd udlweuBpiled waevs@TUIE6T (Vessels) smewriLba emser.

B®enov:

@Aemeoulled Guopums Gsmed BmId  SPLUBSHBHTEL  STeamilILBHBEH.  UBSHGHT60
Cgevmefled  LGBmIGMIBLD  STeOILGHBEH.  DHLUBRIS6TID — Den60HHIN6THET
sTevilIL(BSamer.  QemevuimL GHg  OFeLVenL OloUaTlBEHL T  Fnlgul  LITIHIGDSLOT
CF6LHENMTEL SIS  MDWGHIHD SBEOB 2 MBUWITED  @GLLULL  GUTerEG 605
SBenBUeTeNGl. BFH60 . .LGCeMTWID WFHMHF G(DHSHI HTRILILIGSMBS.

B TIOILI(HESHLD:

2 Lev BaiLHEHLD:

SHIWILTH6L, FBIGOLD CLoT BHelT, SIOHIGHH6T, @UIeBlensy OILOTL (HEH6T 2 (HEUTHED
B (peBHefled 2 L 60 BarIoLmSSHID HevL GUBISBSH.

SIWILTH0, FBIGLOILD

umevlerl GILI(HE&HLD:

LTeSl et 1OILI(HE & 5368t Gurrg b6l ® BLSHI QeI S eTment.
QFeuredGemeveuT LTBBIAISHSI euenamwdF Frmhaal (Heterosporus), &ewih euens
S BHIBmEN 2_(heUTSHSBBSHI blewTalSHSHIB 6T Blewial 55 55360BbS!
(Microporangium), ANGRIEEER) (Megaspores) QUHNHBHBHH ILD
(Megasporangium) Ganeipidemer. alsssmiser GLmalSHE HeneodeT LOBBID
BlewialsHHE Denevderen Camentddled GCHTeinmyles amsen.

AlHHH BMELFH6T MU DIFNFF GHbHSH OCHHHHLOTE FLPO(PenBUTd DIENLOHSI

FalDL|B6T  SleLeVEHI 0L OpmenLiverdaemen (Stobili) o (meutd@deBer. alhbsHsmisel
SIDWHHHESGLD (pewpuied FmplemiseEndaslenl Cui GoumLTBE6T SHTevLILI(Ha Imeot.
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CFsuregGeteveuTuiiged, OF. epuerOlflod Sl Fpplemiseied  CLHONSHSHHmIH6I
GnlDLN 60T SlglILGFHulled SDIMLOHSHI6ITETET. Q. SyTFlumenmaiev GnlDLN 60T
SliTadHHe0 @61 @  Cumalsssd WL GOL  sTeULLGBL.  OF. @
SiHal. .Curedwmaled @h USSLD (PUpeUSID CLIHOSHHSMHISEHD WHBILBLD (LPALPEUSHID
BIWTIOSHHBRISEHD Db GleTener.  GF.  Sgrdledled  GF. oI Cymalifligerd
FHWABB  HIOISHHBRISEHD,  CUHMSHBRISEHD — HeldHHel  FnlbLled
STE0TLILI(H ) 63TN360T.

AGHHBHHA  aUeNTEFS (B 2 el alHHd UMBMUEF FTTHSHH. alHHD
Campmiel Up@eenit Gurssten  (Periclinal) Gasugliuentbgd  GeuefliLm
o2 _ampsHCamBpalsmenud o Ly  (paelsHs  CoamBpiealsemenud  H(HSBSH.
waalsba Caxmpmiel OFed WGl WewiBld UGUUDLHEEH alHHThs 6Fe0sHe6l
o (HauTdmg. SeauBBlel(hhd HiwalbdH SHTUIOFOHeT BCHTeimisleper. LM
B iBuTaEg  (Anticlinal) BEId  UB SeomeniiCuUTHsTar  LIGLILMLbHE
BIeTal SSBSIe6TeN  HINTAISSISTUICEFD — Geirped  UlemeyBm  @BenpLogu
Bl HFIEmens  HHEBH.  BCHCUTL  CUBaISGHE — HTUIGFH  (GHSIBEL
UGLIUDL b BTei@ OCUmalSHHISmend HHIMmer. HiewialdHd LOBBID CUmHalSHSH
woBBw et BBID Gued CaLOL&GHITaTHMSH GBGHBH. Gwavld Eene
agpadHIamisl  BBIGL  Cutdnl  oensdBdH.  bleelsHiEeT B
SMFUIenLoUenL I h&B(HLD ORGSR € ST E: 20l - SHHIMG. QumHalSHSH
I TEHDH CHTenlUISHnHH H(HBMS). h&B(HLD &)1,6001 Ga1OL- bifled 1391553
D THHCHTmWLISHMmBSH SH(HS B h&(HLD 1,600 GaLbL bifled 1331533
O THHCHTMNLGHNSH DL FAMBSHI. el  BBID Cuewt Cabl (HHeT SemenisHd
SHHOYBISH6L HOLOLBBI 2 (HauTGD BT DL IoQul HHPL ML ldhHHHHTeU]T S 60T
(WPFHeL OFeLeLTGID. @& UL GMMevleveoT LGULIBEG o LU’ (G SHeuTsd Lomsl, et
UG (PHTHS elHSBSSTEUTOTHBSI.

OgeoreglCleoreveuTallell  AUTPEMBFHPBFUND — aldHeHEHHTaU],  CaI0L L SHITeUT
ghapFHden iy wrsl CHTaimeusTed OFHelleurer FhHd LOTHBBL STEILILIGSHBS.

SIQUITEIOTL_LD:
M6y — tegmiidm
@l — GeuliBGLmerd@umymEhFlwimigm
glomB — L16068560610
&®BWuLD -

SlQWTeRIL b QuTgieuTs “RMsWT gabsed Ougenl (Maiden hair fern) sisbevg
‘BLae ougewi (Walking fern) sten oimpssliLGaBg. 2 0dl6r OuLILILDERTL 60
LBBID  LH Gl W60  LGHHeled LFald  STILILIGSIQIDBeT.  SIQUIT6IL LD
Gaxlileveverd -  Geuelfled, &L OQUGLLLID & &1CLLLID, & Geumid LID
aFwmel  @bHumeled  QuTHeuTs — STewilUBL — Feo FBplermisenT@Lb.
albHBHBTUTID Geu, 1L L BlevdHSHemih, Beneude 616 CoumILImLenL HEHIeTen).

LB SienloliL

L e e (Rhizome):

UL HlevsHemih  sallamLsdlemenbsed  (Dichotomous) OsmewiL, — Lsbevmemi(h
AUMTPHInQUl HOIHSIP UGHWTGWD. DguimeniL b Csliledsverd Geusliflendled @&
UL  Saiemp et 9.  STCLLLSHFHe0 HIThHHeemD  GsTeni(BHLd
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STILLUGHBH. BF Hemevdhd Bewevlligll LGS SHMTID  JTOLDEILT  6TeulILIBHLD
ulflenp Gurais LBSCHTRIMBISMTILD cLpLLILIL (H6ITengI.

Geui:
oL L BleuseHemngelmbd GCoumplL GeuTase GoHmeimids aimsent.

Benev:

Beevse  “Lgtewihaet (Fronds) eemeyd oimpssiuGdamsear. Some  HABG
gl 19emeVBemend QETeni(Beiener. (@hogsdml gensv (Unipinnate) & sr@LL L,
Bmogsaml gemev  (Bipinnate) o). Galiisbeverd - Geueliflerd), @end Eenevser
SFHCETHHFmeni.  Semwliled Circinate vernation) e eftemenr. mHewi, sl
BB,  LGTUSTUILTET  BeneushETIDL  STIILGHBEH.  DevaidHd  Fmnslenmigseneid
BILOLIMIDE|  HeUl mLS&HlenenHHe0 (pempuled UMba aldfpl Gured Semevda e
Weug b ugaiujeengl. @emev  aleflibysefled Gumed @eBFWSHHTO GOl L
aHB5H08MGLILE6T (SOri) STewTlILIBa e,

9 _6IT6MEmLOLIL):

Gour:

Gourfleir o _sitemenioli] LBSHGHTeL, Lmewoll, MU 6UTeEH60 2 (hHewem elenl Goumiuil’ (B
sT1enilLGEHBE. Gaufler Geuafliys DIGHG UBHEHTeONGWD. BFH @ GClFevevTevT60T
GauThamalsmend  OBTawiBeongl. o 6eNBHE GBISW ST HIMBLOTEITED
G 6lelll 6r0lesd MWSHSHID EH(PMST MFSHMSL OLBBI E(HLISSHIBETGILD
CGenmwighensll  GLmBmIETeNS).

L Bevgsei® (Rhizome):

L Be0SSmiB  GBISG0- 65 CabBHalsd Sligdleiansd Griur®G @Ibss
UBSHB8aHTemevd OFmemi(eiengl. e UBSHCHTeL OFevdelled Liew  GFe0BH6NT60T6ET
Falsel sTewilLGHamer. LBHCHTele SHonas @gewnlgel(hhdl (WD DIbBHG
eS| GITTHIENSBLOT (015608 6MITEVIT 60T Um&Gsmed Dl SHCHMeL ST ILGHBS).
UTJRIEDSLOTOITED  GUILULL  SIQULDLHHG 2 6Tengl. @6MDd Lo L [Ble0&HeuTg60
Amudss  CYGemmwib  Gbhe  mFUGaITertlesId  (PHTHS L L B0 SH6u0TI960
CaFTelBameriiesd I606VGHI 19HIpBWITErVIEED ST ILIBBBSI.

B60HHITLOLY:

BmeEETDL  GBISGH (S CHMTBBHHD DILTHS SHupgdhdlenensd  OETemrL
RIbBHG UBSHCHTemevll OUBMBIETENG. BemdHdh CHTLAHSH OB efhmensOTeITe0 SL60
LpSCHTORSBHTE 2 ezl B SHAISIBG 2 BHSSTDODW  SHSBSI.
UJhe STeuIHanlgul  LITIHIGNSLOTAUTEOTE  DiQUILINL $HHFalel  emwHHed “GHHeny
oL augeu“ (Horse — shoe shaped) erbiesd smewiiLGaBg. mF0smas @DbHS
S Genmuwid 2 _eiTeng).

8B Fbnewev (Pinnule)

Ong FbnBlemeoulled Gwed wWBMID SWPILBSHCHTEL STETILGHBH. BDHT 6F60H6N
LIGMHIS 6001 &5 &0 H O\ TewT(HelTerel. SULBSHCHTeVI60 Bem6V5HSHIMETHENT
STEOTLILI(H 5 63TN360T. BemeoulenL Saa umelBaL, LiGh LI BIGNBLOT 6T60T

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




(APP€ LD]

GoupIUTL ML WTe0M60. UTEVGHeVSH SHMBBMUWIF GBI OHETTRINBLOTEOUTED  L60T
SBmB 2 _MB ST LGS BSI.

B TIOILI(HESHLD:

DQUITERILLD  SHSHIHBIHHEND  OHTWILFHI.  alSHHIH6T  cpeold BT IGLIHESLD
HOL OLIBISBHI. AIHBHIH6T aHHHHDH T 2 (THeUTH G360

AlGHHEmH6n FHIawih alHHssH CHTGLmL 2 (HuThSGHH Bl alHHHH0HTELIIL
allafliblled  SiwbGeTeng. AmUlamid Gng dFbpemeoule ealefiby Ueypmwors
heH Feile] GUTEB SiewwlimL gBLGSHIFBH. B BCured Sen@Hwb (False
indusium) eter  QIPWLILGABS.

Aemer  alHHBSH CHTGUIMT LTHSTEHGBOT  alHHHHH T  UeNTEFS  (pemym
Owedalsss aumaamwus gzl (Leptosporangiate).

AHHBHOBHTGLIL 6P R(H RIDEIBEMOMUUID CBHTETIQITHBT6D H60LIL] GUNBEDUIF
FMMHBHEH.  (WHTHSH  alHSHHD U  GFe0denmeTel — STDLIMOIUD  QTHHSE
Ogevmenmevmer  Bamem  olebevd HET  (pLewLeugel  OegelsHHEHHmBUID
OamemiBeiengl. Oealg lHHHID, HYHdH &GaumIdH OCFHTMIL DGV  LOBMBID
Qevedwl  Fouemys OETewiL  “erOCLMOWID” SEu UGHBnens 6BHTamIHeTengl.
WIHTHS el  aldHsad OeugsdHg albdisemen GeouellCGuBbmisleamer. aldHHisel
(PSS! L6V GSIMBalevevT UGUUIBGLLL (B (P 2 L 60HMS 2 (HeUTH G 6imeoT.
a1 o Leub (Prothallus) sievLuwms u&smw HBSHSHLET B  6lgailed
STeILILBL. BFH  QMBHUID 2 L 0SS ouBpl, GaflLs HTeuy Henevenul
SN HHBSI. AHHITIQUIRIHENT, T FH B menfluimbis 6l AN LIMTGVIMILIL|S 61T
CoxmppielssliLbGHamer.  SbIHTouSHemHbha  CeualGumpid  LesmFUlenpES6iT
OamewiL.  BHHBD WCHOL &6l  Hiled BhHa  THHCHETEIWLSH0 2 6iTen
(WL LMW DIDLbHEH HHOBIFHED HEOL CUBISBSHI. H(HEYBIHEVEITEL 2 (HEUTGLD &H(h
WLl (2n) elssssHHTay FHHHUIE (PHe0 CF6L6UTEGHD. SHIPL ML SH(HEUTH
auenTFAwenLbal, GCuaib GCaupuTLenLbd, UHw alHHIHSTOITIONS  eUTTE MBS
BTy DIQUITEITL HHT  aUTbSmeF GHBF CFefeuTter FhaHdH LOIBBHMHH
OB TemT(H6eITeNG).

oNIeRIGT UENHH6IT:

GVIEGD  GTEITLIZGHI  QUTEVGHVS SHFibDHENMTeOTel DDLUl 2 (HeweTenuld GBHGD. B&l

amgeold, ..LGemmwib, Guflwgsdleln, OGGeveull &FHliTeer, UG SweBens
9 _GIT6NL bW,
avleeseT B euemaliu@BL 1. yGymiGLmerdiesd (Protostele) 2. engLGaimerbiesd
(siphonostele)

BFev mFeold . .LBeMmuUSHTEL GG, CamliGemmeiesd (Haplostele),
a58ameriesd  (Actinostele), 1NGensEGLmabesd (Plectostele), sevriy yGymiGLm
eoeed (Mixed Protostele) syalwiensy LGrm GLTerblel6ln cUMBHET QLE)LD.

BamliBGemerbiesv:
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MLOWISH S eVI6TeN 60F6VLD . Genmuish SHTe Gy PLILIL 19 (HEGLD. b HHIHHTL(b:
Qg e0megGleateve0T

1519 BentTerdiecn:
BLFSHSHT augel mFeold . .LGCemmuSHHTe0 @GWUILLIQHESGWD. 61HHBHISITL(B: Me0HGHT
Gumouib GFTEyLLID.

L1 QensGLTerdIesD:
emgeo(pd . .LGemmwid FHL(B&eT Guraiml wrml wrsl SHMHSH(HEGD. 1HHHISBTL (B:
meusBasm Gumguid &lemmGeul’ L Lb.

&eoll LCrm_GLmerdiesv:
mgeold .. GenmuigHHle0 SRISTHIGCH Fan STETLILIBLD. TBSHBIHBTL_(b:
meuSCHTGUMQUID OFTaIaID

ngFLIGaTTerdIe60:

@60 emFeuld . .LGMTWHHTED GO IQHEGLD. emwsHHed s  sSTenriLd.
Qeuefiiiys  .".yGemmuwuibglp ewsLGammerbiesd  (Ectophloic Siphonostele), @musbs
SUGemmubglp  emguBemerdiesd  (Amplhiploic  Siphonostele), QamediGermerbiesd
werolesd (Eustele), simaGLrabiesd (Atactostele), umelensaefideviesd (Polycyclic
stele) yflwiensy enaFLIGaTerdIe6dT CUMBHETSLD.

@FTelGamTerdLesv:

Belamas evlesd Bewev  Bpemeuselilenr (Leaf traces) CammmsHdenei GUTBISS
Q&M DIGL6VEH! LIV B MIH6T60 Benl OleueTdEHL 65T SHTewILILIHLD.

1. Geuefliiyms  .yGemmuud G GaTedGeaimerdiesd Ll MWLWSHHD  DIMLOHI,
MFVHMNHF GHLHSH! . .LGenTwid STerlILIBD. 61(HHHISHTL(BH: DLErO(LEIILIT.

2. ®muss CCammwid G 0FTedGeimerdiesd  L15  eDLDUISHSHIQID,  HFeLSH S 60T
Smuppd ..LyGenmwid sTentlLBD. 6IhHHIHSHTL(H: DiQuITeniL b GUGL L L LD.

1plgBuirerdiesd (Dictyostele):

BeIaImFHErvIesd LD  aITeGevd OaT@liysents  Lflhg  srewriul’ B,  eelbleum(m
amerv@Gevnd  OsTelyb  Gufletesed  (Meristele) earamiLGEBg).  qBSHISSTL(b:
SlQUITeRTL LD &MLILTs0sver0 - Gleueiflerd.

WL 6YVIe61D:

uperdlesrd LIV  Q(HEIGMIHS 6UTeGevs SBeumEsaTall Lfba UHmHEF GLbHS
QH GUMGTWIDTS DIWIDHH(HBGWD. 61HHHIGIT_H: SHalmsHullenevd HTeuydHaHemi(h.
SILTHBLTervLesv:

ovleed  emayBml  Ogeafleumedl  @(HRIGMLHS — UTENVGHDH  HBMBHNTHALD,

SpliLmLHHaaled  FAsBud  STeIILBL.  abSHHSSTH:  @hHalamdulenevsd
BITUT & H6w1 (6.
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uTelenFserflBervle s

AUTOVGHVS FHaFbHeT @IWIBH DeVeLEH  DSMBE& COBULL 6UENETWIRIS6TTSHS
STeILUBL TBSHSHISHT(H: CLfliguid

BLbBemmerd QUITLDIH61T:
HBHS alnddH SHTEUJBISEI:

m&HCHe0 SN Ll SPfialluied SFThHe SBUMET HMSHMUWSH SH(Ipal  6rOlee6s
eoLieoLITe  eTaiTLeUT 1993 Sub eI “eegndld  unTd”  eem  SHlewFlLL SHend
ABSHIHTT. BSHHMIULLSHFH60 LT eTeid el UG LFler GurmeT L&FHleemen
o LOuUTHHH  maudbd  SWbha  eumd o ulfleomsemens  UTHISTULMSHS
ST (HeNTaTTEHeNT?

SDUT el elevient? eibFLl L1fley SHTeugld SubLIenTdh HHBBSHI?

SUDLIT 6IFTUSHI SHTUJEIH6T GIHGL Hpeanlss @m utsstsg (Preservative)
QuTmeNT@ID. @FHeiT  FewdeuenLwT  uewi  SUPHHICUTeT o ulflemigenenll
UTGHISTLILTS MEUSHD 2 56 |Hm. GMLIGTL 19610 gFaendleofl.. QLT 6T60I(3
bGermerdEUTD HTeugld SilbLImy o BUSHSH CFUISIBSI.

Suum_tifefled Al SHHM6N Cxmimiald@Lb @ Lfley s SHTAUTLOT 60T
bGermervGuUTbBHeT UBMY  alfleutes  aleundlds o e6Genmd.  g3lbGemerdELITDS 6T
(FCyzd: PHWCam = HWHSH, LOUTIOT = alend) HBHS AlnDHHITOUTRIGT DLESLD.
B5FTouTmIGeT WCFTGFTUle oaflufler eegrdld wB@ID  SHNCLFAwed HTevSHSHe0
FHB Senaled UJels STeILUL L. GHSTeUTRIGT 2 60l Geulil  LD6wIL 6V
BBID 1% UL 6V LGS H6Med SHTentliLiBal6se.

QUTEIL LIGWTLE6IT:

e  QUEBLDUITELTEIENE! LIGGHLD LOTMT  LOJHIGET DIeVeVSH LSHTFOFIQH6NTS 2 6T6N60l.
P Fov euaiOsmesenma (Lianas) o sftenen. aBSSHISET.G : BLLLD

o FTay 2 L6 alSsHHITUTEF (2n) FhHeHews FnibssH. Ba GeuT, Hewid,
Bemev 61601 CoumLTBBmI ST LGS MBS

* BailG oueTFFWwenLbH el  CauTHoHTGL  STILILGHBH.  DFH6rD
HTaUFHHev  STewIUGL  UeupGauTdeT  HeLLILGDUTHSHEHLAT  e(HHIGUI
ampdHend GCoBosTeTdBal. emueed FHTaursHHler CouTser L ehengGouflsemend
(Mycorrhizae) Qasmewi(eierme.

o sy Gued sSTewTILGBD HIOTHS B ML HSHEEOIOUDL U HewiB BHemendHCHT[H,
HenenSBTOGE0T (MFHN) EeNLHSH(PLDLL 63T HTeTLILI(BLD.

o Gamaf..OuT sTaurmseisd eugby euenisd Gamewi Hewenwer (Dwarf

shoots), suyibuBs euenéd) OQsmewiL Semenass (Long shoots) eren Smeuensd
SHeMETH6IT  BHIT6uuTLILI(HE 63T 60T.
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o GBuwevslp Goupum® OCHTERIL BeN60H6IT HTMILILIHDBGEIMBT. DDl SHeMID LOBMID
CFgHled BmeLBNTEGHD. HMP EeMevH6T LiGenowmel, alF GaTdbemauled
FOUBLD euglby  euenTFd  GamewiL  Hlewendelled CHTAIBISIBerT.  Semau
QUMGITSHTOU]  LIGWIL|B6N6NE  O\HT6u01 (HEIT6IT6N.

* MIFVHFHL ISBBH6T TGS GMBer. BLLD  wBpid el greled
MFEVSHGLOTUISHEIT  BHT6uTLILIHE 63TmB60T.

o QUTHIUTES @T6WILTD Hlewev eUeTTEFS  HTIILBGHBEH.  LTIHRIGHSIOT  DIFHSHLID
OsmewiL  wnGemengelds (Manoxylic) - giewenujent i GLositenlowlTer gL
UTTRIMSIOT  OUBBI DB  OBeveull SHT CEHTHILFH (MFH6ID) DIGLVF)
HaGBamemgels (Pycnoxylic) @midlw Gudeoell sHiT Cotani® oL THHWwns
® gitenien6l (6mLIGITErD) B 6mL 61T HTENILILIHES 63360

o Bmau LTBH alHHISHHETMOUML UM E(HLTED 6UNE SHTEUTHIGHT (6NLIGIT6rD)
SIVVGHI @(H LIT6L 6UMB SHTOUTHIGT (mFH6r0) HTeurLILI(HE)63TmeoT.

o HewialHHHD BB CUHAGHHHD (PepBul  HIIAISHHHUIMe0  LOBMID
OB HSHBUTene0H6Me0 CHTEIBIB GT360T.

® SN LOBMID O FnlDLIH6NT HeMHHMNCW 2 66T T HLILIHE 6B,
o TR cpeold WHIHSHF CFThend HML CLBISMBSI.

* W 2 I HHBH6T HIHHF  GWTUI  cpeold  aIhSHHF  GFevevlLl (b
(w&. .LBaIMBsLY) HHOYMIFH6L HWL CLIBIFBS.

® LIGSHHIM STELILGHBSH. HBHPH GFHVH6T leNHHENTSH  LOTBMLOGHL 5 6TN360T.
@bempopul  (n)  smeyawids  (Endosperm) smoypissisg  (weLrsGe
® (HEUTHMB).

o aMpsmaF aGPBFuled @RFW aldHSEHHTeU] FHHHUWID, Wed Gnisul
Calil LadHHTeuy FhHHUD OFmewi OFefleuTen FhHd LOTHBBLD HHDSBSI.

Flov MbBermervCLITIDSH6M 6 CBTBHHBLILIL (H6IT6ITGHI.
BLbBeammerdOUITIDH6MN6T GuUMBLILIT(H:

ero@uniresr  (1965) IbGemerdOILITIDHM6N  UGLILSB6T& S 9  FHlewpHenTaed 31
GBLOUBIBETSHD  UENSBLILIBSHIHULGTETIT.

Smal 1. engdbsLTiFALT 2. Gsmell. .Quymiidflm 3. pLLmagl.
DG eer0 QLITLDS 61T
agly -1 ‘ agly — II ‘ agiy — III
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mFHSLTIFILT Gamedll.”.QuymIFLT B LTOdum
SHIMBEHGIT BHIDBEH6IT HIenM:
1. QLAGCLTerOGLITGLOs0e | 1. &HTiTenL BL 606rd 1. B GL 606
2. GQuenaiilenL L GLederd | 2. Game. .GLIGFs06r0
3. QuaTCLTenFBeveverD 3. Lm&Gg606r0
4. engdHapBL 60610 4. 2miIBamBuisverd

(WSS auGLUBeM6T QUITSHIILIGRILISEIT:
agly - mgssLmudr

uenent CUTSIB DleLeVEI GuFenll GUTEIB DIEHLOLILML U HTEUTHISHEIT.
Quilw ojeToyemL W FBGHE Fnl 196N6VHET 2 6IT6T6I.
oTGeTengFelld &L 6mL
BHHD et CHL0L H6iT 2 slTeren.
6T CUTETB DIGMLOLILISH6T  SHTTLILI[H6MSH 606M6V.
eleMul eroL_BrmLileverddeT 2 _eiT6rment
dBSHBIGBT_(H: MFH6r0, QTLOWIT

aguy Il — GasmelGuyTidLT

LI60 aUQa|enL Wl eTel Benevdenend OEBTeNIL o Wb LOJHIS6IT

L&Cammengellds cUmEsH HL ML

galb] Gumeis er0L GymileverddelT © 6iTerment.

BEHD el Cabl e smewiliLheugdlevmev  (MmGsT  emuGsomum  Hally)
IBSHHIBHTL(h : EMLIGIEID

augly I - Bl mdom:

UST SHTeUTmIS6T, CFIQHeT, 6UaTblHTIgHeT

BemeuEHeiT  HeTaul L algalld  SIeevdHI  FIMIBTaIgaIHD o 6iTemer. eleflul, 61T
DILLG! AL L Beneuul(h&bLD.

BBHD HLeTCHLOL 6T HTEILILIH6SH606M6L.

B ML H6IMEL MFEVDHGHOTUISHENT  HT6wTLILIHE 63TNB60T.

ool Gymieverasel Wweha Ml et InSluIILI(B &S evT360T.

Lelplbaemend O@mewni 60T GuTey Sieniolil] STeRIlILBHBS.

dBSHHHHT(H : BLLLD, 6L LI [gT

lbCemmerbOUITDSEHHGID WBXILD DEehFCWTerOLMDBEHHSGHD BenL Cw @ LIiE:
PSS LIGRIL|SHEIT:

Gour, Hewi(h, DewevPenend OBTEWIL  [BHIG UDTWDBIGHILLL  HOUTT 2 L 60
SITETLILIHSH6V.

Smalmsulmensd HTaugmiseiled o oefeng GumeuBeu  2MbGeaTerdELITDS6MEID
CaLwsHmBHDH 6T (HHSH60.
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®  SHEWIQ6D WLEIOe6D STeILILI(HFH60
o HULID HTauFHFHev HmTewiliLBlD SeiOumebs o mIlIEHeT  pBHHTeuTmisereor
(Angiosperm) 6uTEHM6N QS HHBH60.

(em&.".LGeT@aHLO)
® UL6WIe60 STl ILIBESIBGI.

(APR&>

E TRE]

N
NNAI

CHE

SHUPLDL  NSHHBHHTAUTHH (PHev CFe0LMeVS (HMIHH MG
GroLBEMENT GG GHEINB  HTEILILIHH6EV
O SIS GHDLRISEHLD aleNHHMET 2 6wl TG H6D

LW 2 I H([HHH6IT  DBJHDHHGH0 2 _FHaluL el BHHIF OFevevLILIH ImeoT.

S6hFBWITerdOUITIDHEHEGHID 2DBammervEUTDSEHHGHID SenLBuwiwjeiten CeupILTBHeIT:

611, 6TGU0T 2DBamerb QUITLD 61T S16HFBUITErOGLITLDSH 61T
1. QurgleuTs s MFLEHGHPTUIH6T | CUTHITHF MFELE (G LOTUIH6IT
STeilILBeugHevens0 (KL GL6erd | SHevurlILI(ha 63Iment.
BRISHEVTSH)
2. S UGemmwisHled  FHlemewT  OFeLH6IT | FHIenewTOF0LBHET  &T6uoTL ILIB S5 6ITN360T.
STILILI[HEISH 606060
3. GH60H6IT  FHWHHEna GHOVBOIT  FHEVBHHTEL  cLpL LU (LI
LITSHISTEBL LB E 6013607,
4. Curgias wWaIbHeEF GaTesms | LFFHel, &STBH, BT, LBMEUSET,
STBIET LoD HEOL OUBIBIBSHI. | eMlevmIEBH6NT CLP6VLD DB HSHF
Baiidema HL CLUBIFBSH
5. BTl emL & HHEYBIHD EeLEN6V BT LS H(HOYBIHL 2 60i(H
6. PBABIOIGUI BHOUSHIH G | (PDIDIQU (6L, 60T &l
STILILIBHS MBS STILILIHBBSH
7. sl CHTepIeude0emev sl CHTemISBa
8. LDGVITE6IT  HTEWILILI[H6 S 606m6V LDGVITE6IT  SBITeRTLILI(HE 6313601
AbCemmerbQUITbS 66 QUTHEMTSTT (LPSHSWISSHIeULD:
61.6T6WT | SHITEUJTRISGGIT SN HGL LIWIGITEE6IT
QuIT(mL_H6iT
1. MFH6YD Firflemederd, | mGsT SHIFID  Heomhd 2 ewieuTsll
&, OFaleouyl LT UWTLI(H S B
2. emLIeTerD O TTIQUIT6OTT AUBIGHS ® GTeUTHL]  LIULIGHTLI(HESeT360T.
alenHH6I
3. gLllerd umeOFTLOWIT SHOILTUTEOFID | [HIGNEVWITET  SH60T600TTIQSHHI6HTL LD
(Glyefleur) (Permenent slide)
Swmflg&He0l60 OUITE S H60
QUITHETTS (mounting
medium) uweTLEABSI.
4. MLIGITGIO Bentgeomflery, | Giydleor, STl (BTHH)  SleNaiL 19eVILD,
emLl. graberoL@rmuienul L_TLIGTemL_63T QUTTeN O SWmeHea|Lb
© 56D GIB6MI.
5. SITHGsfwi, L_m60Tl601h 601 U emL Wled(hbl GuEBLILIBLD
LNevGeumdlenL_6rd, L_TeoTl 63T 6IT Bxpmevglenmuiled
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emuIFwm LWETLI(H &HSHLILIH S 6513601
6. L_T&h610610 L_T&610M60 B IGHBTU F B FenFHGL
Lfadl.".Cumedwim LWETLI(H S B!
7. eI gm  QegymiiguTeoTT or.".Lilg 6ot SLEYOSHSHILOT, CLPEF GG MU
SoBd gHw CETUISMmens
G6ILILI(HSHBID LD(HHSHTBLI
LWTLI(H S BSI.
8. MLIGITEID @eVCWTOrFer | Cabal, aUTTERIORE6T, DIFFEMLD
gr&eroLIGymulenul SWMMHHe060 2 Ha|DH Bl
9. emLIedTerOIT&erOLIGTTUNemUl, | LDT&TnLD STHHD HUTNES 2 FH0|FH MBS
enUFAWIm  erodlGgluimeaT
10. Q&L gerd 19GwITL T LOJ & B 6L BHHOYDB6I, LI (GHB6I, HewIL 6UT6r
DY SHBL_ ML BH6IT STwfes
UWTLGSHSUILIGB MBS
11. QFL_Jer0 SIL60TeuTIQHIT 6T6u0T Gl6uoT Ul aurgeme  SHreusd  Swmiliied
LWSTL(H S B
12. &g, GLIF6D, | (P STeUTLD | SHIVRIBTTS SHITEUTTRIGBEITHELD
SITHGsw, LDGOIT SIVRIBTTHSH MG LD
SIMOGLmsflwim LWSTLIBS B

BMFH6TV:
UG — HFHBLTILLT
Flewm — MFHHGL 606
GBwUD - »FHBCLF
Gurflend - emgaerd

MFHV  HTOUIRIBET 2 0B  SHIPdHG  SHHaUll  LGHB6eied  OleulILIoewiL 6V,
HEUMILIDERTL VL LGS HHeMe0 DiFFHenalled LFailujeiener. emFHerd OFeusOuLl LT,
mg. QulBuml, eg. didemedeod, eng. gmb. .1 Cumaimemey CUTHIOITHS
STILLUGBL  FHe  FBBIOTHISMTGD. HTU] 2 L0 SHHEITU]  FhHHenulF
gMibHPHl. WSD OLGHOTS 6UeMTHInQUIG. LISEDTHBT  QUBETHVdH  SHTEUTLOTET
mFHe CHTBBHHL FPW UmeT WIHMD @HI(HSHGLD.

al$HsaH5TeUD (Sporophyte):

AHHEHHTUID CoulT, Hewi®h, Bewev o6 CoumILITL ML [hFH ST ILBGHBSI. SHT6wT
Gumeiis  Hewtgedt HIGIILGHUTD FBG aUgaUd Fnl 1I9eN6VH6T  &HIP6D  (LPEDMUTED
SIMIHGH GLLD CUTeD DIMLDHSI6TENT6T.

LBLILIGRTL|S6IT:

Gauit:

mFHleL B meauenswimerr GeuTde SmewilILBHeimert. @eneu SLewflGou, LIeUPGeuTT,
WWHevbHlenev BauT BHewevdHd Heiml  elGeugnadmal.  Hev  usHuTl B Coulsmel
HmenHHlsH HMIHGHF gBm  Cweors  euenTdleiper. Slemeu Wi  Lewi(HLD
saul L (pempuled SlewensH Il ueupd Gumeim sr Fwelliugmed ueup GouiTsel
(Coralloid roots) seen SPWILGABH. OBLIR®OT  HVBBISHS 2 FHab
peoliugbLUTHEeT  oeiiem Bl  @bhs  CeuTmelledr  ymewil LGS U0
STEOTLILI(H 5 63TN360T.

SHEmI(BH:
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SHlenenHeNMBBIS HMeHICUTEN SNl HETHLOWITET HeWI(h. HMELHS HL ML &HFH6EnLD
CaTewIiL.  @eevWlgll  LUGHFB6T  HEWIQenF  GDbEH  STeILILIBD.  SH6mIQest
SlliGd CeauBmlL GLoTL (BHemerd, HTHISIU|GT6T6.

[OIVE )| B
MFHND  B(HAUMBUITET EeNEVHM6TSH  CBT6mI(HATENSI.

1. s Bmevssl Sievg aflFCsibama Semevsst (Foliage Leaves)
2. GQagled @emevae (Scale Leaves)

S BEN6VEH6IT:

Bemeu QUi  SeeyedL Wl FBSGHS Tl 19MEOBEMTGID. Hewigedl 2 FHulled LDGLLD
Gumed  SiemLObBGIeTeTT.  GelGlUT(H  Fnllgeneoufd 80 (1p&He0 100  eued  SHTDLIMBM
BDemewt  FBBlenevdemenss OBTERILFH.  FBpSleneoullels  HIOT  SnTenLOWITRISH DIV
WL &6 Bureipgl. 8&e0 @8y @b emwwl HIWL LB  OHTEmNQHEB@SGID. LHD
BIbLBeT  sremiliLBeudlevenev.  olgFameT  oemwori]  (Circinate  venation)
ST ILGAUCHTE B6nd Bemeudelt “FoewiLm afledrmed eLpL LILIL (HeTermeoT.

CFgled Bemevseir:

@eweu LY  HpSHSILer  gigwl,  Flw, W Caremt  aligaleorer,  HlenevHD
LTSHIBTHHe0 Usnlenw! ComOsTaTsas Eene0seNTELD.

9 _GIT6MENLOLIL]
Gaufler GOIHS O B CzmhBmLd:

wHeoplemer GCeuflert o sitenenioli] LeTeu(hd LGS dmend OHmewi(HeiTend.

1. erdllembLom 2. ympewll 3. eumerd@eoll UG Geufler Geuelip  SibBdHsTent
eililemblo  @I(heHE UMIHIMSBIOT CFe0H6NMTeL OIGH. BFHFBEG o L LBLoms  6lededlwl
GalT  OFBTewIL  LUMIHIMSIOT OFe0H6mTe0 et  Lmenll STl ILbGHBH.  DIBHCHT6L
Upeniufledt SenL g DIBHBTE SIMDHSHIGTENS. L0 DIBHEG UTIHIENSLOT ClF60H6MT60
el QUflenFHHeT TG0 HFbHmeNF GHbHEH DimbHHleTendl. @emd Geurfled
Bmwener eageopd (Diarch). walihs Geaufled Breig (wemer engeopld (Tetrarch)
sreo IUGSBE. Coufled @FewiLmbd Henev euenTFd HewL OUBIBBSEH. Uaup Geula@ErpLd
o eienemiolifled  @uicounenr  GCauTdenel  HH(HbHleimert. eedllanid BB  Lmewll
UGFHUIed  Sjerderm  Gumeis  pBeolsbUTH SN  gnlLenoll]  STeliLbGHBSI.
LeupGeuitae cpeiiml (pemenr ewngeuld (Triarch) GamewiLemey, GeuefGETSS W a6
ST LB B

HEIQET GOIHS O B GHmBEBLD:

PevdHH Eemeolligll LGHHeT STenilLBeusHTe0 Genld Hewngel GHmISG OCeul (B
CarmBmsHeHev  alafby @QUmSBBIS  STEOILILGHBH.  HEWNQET 2 6TeMENLOLILTED
UpSHEHTe0, Lmemwil, eUTerdG6e0 2 _(hemem 66l Coumun®h  DIEDLHHIGTEN6.  MHFHETD
HEWIQT 2 _6iTenTenioll] B HalSHHenevd HTeUTH HewigesT 2 6iTemeIOLINL HDHI.
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gawigest  Geueliliyp oihdsTear  UBSHCHTL  HYHH  SWLSHET  LILe0SHIHTEL
GULL BHeTengl. Gemeouwlly LGHSH6T STeniliLbBausted @elabdd ST TFFwmn
® 6iTeNigl.  Hewigell  GUHDUGH oW  SuSbSHFSSHeTen  Lpenl  Oosdedlul &6
OaTeRIL.  LITIRINSLIOT 6F60H6MTe0 UAIH. BauBBled HIF HIH6TH6T HIFLDLIU|6T6T6T.
ymemiuled wev WuFGevgy STeLUTUISEHLD, LT66 OCFOHEHLD  SHIMLOHSHIGTETET.
BeND  HEWIY6D  AUTEVGH60H  BHBEMMBHET  (H  UMETWIOTS — DIWLHSH(HUILECHT(H
SauBBBHmLCW oEaB Gheveull &HTH6T STemT LB GIBe.

QUTEIDEG) 60 BHBEOBBH6IT 6T M EITH FH M6 (Conjoint),  @pmIBMLOHSHMmE
(Collateral), &mpamer. o 6MGHTEHW  mFeD  CBHTWILMEN.  MF6uH 60
19THBHHEHD, . .LGCemuSHHe0 FeLevewL & (GTUISEHLD, LGemTWD LITJRINSLOTELD
Oamemi(Beiener. Hlenewl 6CFe0H6IT SHTEMILILIHEISHE0ME0 UTEVEG6085 SHBEMBUNED 2 6iT6rT
Cxwilwd @GP  STLHHBEH OCFweouLd gmguigl. OCuilmgsdler 9leLeVSH
ymeniulelmbad CoHTaiBsHamigul  QTewiLmD Henev GaLluwid  Hewnger eI mibd
BPeev  aaTFFdE 2 HFHBFH. UpluGHuled iFs  Senaled  Benev
Bweeuser (Leaf traces) o sitonenr. Gy Qemev Speweuseit (Girdling leaf
traces) wBEID SFWF ML B(PMEUBET STEILBOUSH  MFHOD  SHEWIQ6HT
FpUdweoum@.  @gewiLmd  Blewev  euemT&FHAule  cevld  UTeIMFIS  [Hlemev
Capmeipdmal.  OueLBeoTOmeT  BXID  HMTH  SHlulen  CHTEIBIAIBHET  CLPEVLD
UnSHCsHmemev LoTBMlWenosHBEI. oTCaITengells aINHHBL DL HTHILILIGH MBS,

gl lgemevdambliear (Rachis) @piésg Oeau(Bdh GHTHbmLD

Sl PmeVSETDLIN  GUISGOLBS CHMBBHId H9dHd S del GBS
Cevelliyus  SIbsGemmer  UnsGahmeweoll  GUBbmleTener.  @H6T o L LBLOTS
oglefighiensioralermsd  opel  LBHCHTevpHBHTe0 STl ILBGHBH. L& Denevd
&TbLler GoBumld @Feni(h DIBHHGHHEMTID, SLUBLD L0 DIBHEGHENTID LIS
SIQLILDL GHH&  LUTIRIDSLOTATNT60  LeHl.  UTOVG60H  SHBEDBH6IT  HEDEVSLD
GBI Q) algaled  IMLDbHS BTG ILIBoISI Ll 1gen60sH  BMIDLI6IT
SONFFABUIWOLTGL  @6loeuT(H  auTeGevd  SHBOBUILD  IBEHDL  DIMLOHS
o&lelThIenBIOTANEITe0 S SBOB 2 mmenwlll  CUBBIeTener.  aUTErNE60dH
BHBOBHET  QHRIBMOHSHME).  FHBhHHened, o CHTHH W  mFeuldD  CHTEHIL D6
SBMBBEHEG OeuelliypoTes QIhHEHBTeL el DSHCHTID, oo  DI(HEHEGH6 60
SIDWhHS OUfNMFHHVID  GLDHSHIGTN.  UTVGHVS BBMBHME0 T DL 6HF6L
menev (Diploxylic) aremiipadpa  eowwGpréae (Centripetal), enwwelevds
(Centrifugal) e Qewi(p 6uema mFPD STLILIBSBSI.

dmpfeneouiest (Leaflet) opise Ooul Bdh GzmBmLd:

mgseniler FABBleney GBISSG0 (S CHmBBEHIHe0 GuBLBHCaTed, SPUILBSHEHTE0
ol @ UBHCHTeLHHGHH6T 2 _6iteniel. HloshdH GFeuT OdmewiL LBHEHTeL GFe0HeI
GeueliliypgH&lev B95HH Sl 19 Hlerfleonmev GLOLILIL (H6TTeN ). SIODHS
Bemeud lemendeT  SHLBHCHTIe0  STewilILBaUSHTeL el CHTLTFFwBs
OIbSaE1H 2 6engl. LBHECHTevHBHTe0 erOPlaNTmmEIOT OFeLH6NMTe0 LISl BF)
prrelll  Cunadlewenr  HhEFBH.  BeweoulmLsHa  umedGsl  (Palisade
parenchyma) wBpid uehs  umgmenswom  (Spongy  parenchyma)  ere
Goumi_Beitenigl.  BQeweu  @allFCFTdmaulsd  FHUBSHEBeT.  HHLUBHESHTENEL
OBHBHIOTS L IQUeTeN  Lighd UTTRIMSIT DHSF OFed  BenL Geueilsemnend
Carenwip  euallLfIBBSHBE o HaFBEH. Beweols UIIIBEG EemeniuTd Lo
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BIOUembE  Dewevulem  aflefliby  euemy  alifibg  GFebeID  HMBIOBB,  HevoTL
OFevmemTed LT  DIBHBG STILLGSBSH.  Dewed  Fnl 9606016 5HH Fen6
(Tranfusion tissue) o (HaTHGHHBH. Bmeu EMEMESIHIL LSBT 1960 BT
FHL5H 2 _FHP AWM. AUTer0G6e0H SBenmulled engFevld GBLBEHBHTemev GHTHSULD,
SUBenmuwid  SPLIBEHBsTeney  CHTHHULD  SiemiobgisTener. LG GLTeng 60855 ement
ombLSH Ostewi el Blemev  (Mesarch) sBewpsst  smewILiLIBE sBe.
UTOVGHVSH BBMBMWF GDHSHI VSGTIRIMNSIOT SHBMOB 2_6nB ST ILIGSBSI.

B TIOILI(HESHLD:
MFHNV 2 L 6V, UTeL BaIOUmSs (pedmHaied BeIoLmEHD CFUISBS.

® |60 BMICLIHEBHLD:

GouppiL  GoT_ B&6eT DleLevd FBGWILD O (BHEeT CHTEIMINSHET L6V © L 6V
BT IOLI(HEHSHLD HEWL OLIBISBSI. &HEHTLQ 63T SlglILEGHuleV(HbHS B aH6NT
Gaprepidleipet. FABIGHOD QT BHH6T (LPemeTHHIl UHU HTeUFHHemend SH(HBHMBEI.

LT IQLI(HEHSLD:

MmFHEI0  PhLTeL euemas (Dioecious) smeurom@d. SiBTeug l LWl LOBBID GG
FHIDUFB6T HalHHeld SHTaugmiseisy CHTaipdSeaimer. @& @Jewi eUenHUIT6
alHaisenens CHmBmIalsGD WIBHKI alHHsH HTenD OBTeRIL  HTOUFLOTGLD.

SLEWT  FalDL|:

et gaibl] (Staminate cone) sewngenr Hielulled HalSH 2 (HUTSSLILBGSBSI.
FbeT  OlILGHuled CHmeirmid  BHTeTOIOT HB6T — CLPVLD  HeWIQeT  aUeTTFS
CHTLHEH HOLOUBISIBSH. W GnldDL| HEWIQT @(H LISSHIOTHS HeTenLILIBHeUSHTe0
HemiB LeoLTsHd HemendHdev (Sympodial growth) wpempuled euenremgl.  Syemt
glby &MY OBTWILM6eN. Oh(HEHHITS DEDOHSHM6, (IPLEDL  DIGVEVSHI  FnlDL|
QUQAID OHTERIL e, HL ML SHHENEMIOU|L D6, LIV  HINIalHBHBUTMEVHET  FalDLT6H
oWl HIFFe 16FH FHIP6L (LHdBUTED SIMLOHSHIGTETET.

B 61555 @emevader (Microsporophyll):

Bemal GBI SlgLILIEGHenUIU|LD, YL 320115 GLoeOLIG Flemuu LD Omemi(h
B ML SHHImDU|L 6T HlenLwimer  Bewev  CUTEIB STl ILGHBSEH. DB
EIHRVEGS: ugliuimted  HICETssHld  GBIFS  SmiTmwTeal  (LpeneTenuIs
OQamewigHddBa. BaBeE o6ur .emudled (Apophysis) e Guwit.  Guidw
SIPILGSH  Fnlbliet DIFFeL BDmeWIbHH(HBGSGLD. @6lIbeuT(H HwIalSHHDE EeM60U D
DB BPULBSHHL  LUITEHBMISHTH BNl HSHIFH6T alHHdsH OHTGLILSBNTSH
(Sori) Garewietener. ealsHsenEeaiar eueNTFsl o auimwalhsHd  HMEVEMUIF
FMMHSIH. Al HHIHTUICF6D &SB6L UGBS o Lu’®p QMBEMMLOIQULI
BITONSHHIBMETH HHAMSH. @AUICUTH HIWIAISHHBIPD DIFHS  6T6wT6001 M BHUNVT 60T
BIWIOISHIHET — DIVVGHI  WBJHHSH — HMeTHmend  OaTemiheTener.  eelbleum(h
alHHHWD  ILIGLUTHH0 Siwwhsd euflsaiar eufl GCeugdhdl  HIewalHHSHm6r
CeouefCGwmpmidleiper. miew alHd  (ILBIHSHHHM6T)  eeubeuteiipid  Geuelliipggeo
spss abmaer (Exine), o L LBsHdled Gevelw BeemLer (Intine) o enmsenmed
GUIULL e  OGFed SemwlyenLwl, @ 2 L& OSTeni 2 (HenlenL W6
SIMWLILTGLD. HlewialdHg et CH0 LS HTauFHHmeand GHBloHIBS.
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Cumalsss Bemevser (Megasporophyll) :

mFHeilel  CLBHASHHE BMmevdeT Snlblsemens CHTBBIAILILISHE0Mmen.  EeneUBHaT
OlL1emoT SHTUTS Hewigest  HITuled  OB(HESOTHD — &HLPGD  (LPEHBUIGILD
SldLhIHleTener. Aenaudber 15 (pHev 30 GF.10 euemy [Hemd ETewi(h HLenLWITH
o giteniedl.  @alOeuT(h  OUBHaISHHS  Demeould &My Gumei SILILGS),
BAemevCureip CuBuGs eler Caupul L LGHomens OBTEIL . alldhaHsullamevule
LSBT I960  GH60H6T  SlewIDbGleTener. Semeu Ouewt GCHL LS  FHTauFHhHleneidh
@GNS CUmHalSHHIHmeT 6\ T6usT(HET6IT6.

G606  SjEMLOLIL]:

sTaugl  QupbUfeled Fseilar @G Wsl  Ouflw G G,  GCBiTEe
(Orthotropous), g@BeBF @GeemBub, GLeLwrer srbienend GCLBBieTeTer.
9SS  GI®B  GolS @B  FBw  amwd  Sel]  gmanl  G&eLGS
PWAIDSUID  GSRBSIETENE.  GQIDB  APLULLTS, @&l SHBhs LGS Ee0Blmen
(Micropyle) eten oienpsslLGABS. SHNVIMB (P SIBSESHHMmENTE  CBTEmIL Fi.
FOSLUUBMIL G Fnlgul 2 6ilen(hdhG wpmpid  Ceuellw®hdg  FmiieGsToLerdLT
(Sarcotesta) e1@ipID, HOCUTSB o _miHwimer BB DIBHG EOBeNBITOL eroLT
(Sclerotesta) siesipid oPWILILIGABS. Bluyossbeved (Nucellus) o 1 et o eienBHE
OBHIHLOTS DenewIbIHIeNeNSHl. HluLelFe0everd OeuallILBLOTS HEwIH UGTTHEH  DIGVE)
Gumed a&mewiliLBL. BT  CBuGHH Fodhad @b GW Cures  uGdHlewl
o HaursGHna. 856 wayhs oews (Polen chamber) eten SimwEaLILGABS.
CUHASHHISHTUICF6D  HSIBeL LIGLLDL[HSHI BTG eeTedBLOQUl  OLIHaISSHIHM6NS
H(HB WS BouBBIel SIDLILIBE Fl60 SITEUTLILIHLD OFUWIGOLIL & FnIgU 10
CumalsFHmend Half gomell alsHHEeT FwHbah —albHamar.  (WHTbHS
alemddeied  HluyeFeeverd  &HmS  Oevedw  HTeT  Cuirep 2 _emBuwTHS
st iUl a1 Quewt  CaflLed  HTaUTHmSHF  GbHH  STOILLGH MBS
aflauemL b OUmNGHSH DILeVFH  SHHLML  HuloFeoeodlanieln  STenIlILBSBSI.
ETHS DMBEGHS SO DmWHGIeTeNn YTHHCHTeMIW  SHempuied 3-ed(HhHEH 6
QU] TS BHCHT0NLIMIBET  BHITewILILIBE6ITBET.

W&EIHHEF CFTHmBUD &H(HeYBISEVILD:

waIhHF Coidmsd padim CFe0FHeT OFBTewIL  Heneouled (W& 2 L 6vF 6lF6ed
Prothallial cell, Quflw @omu1 QFev - tabe cell, Al OQeBrigell GFed - WJHHEF
Gairbend OLmHalHHmevd Haly gemetl aldhgiseT Fendbhah alBHemer. (WHiThHS
alemddaied  HuyeFsveverd  SHHMIS  Owevedw  HTeiT  CuieiB 2 _emBuwTHd
st iUl a1 Quewt  CaflLed  HTaUTHmBF  GbHH  STEILLGH MBS
alfleuemL b Oumalhd SDlevevd  SHLmL  BHuoFeoevflaniell  STRILILIBHMBSH.
ETHS DMBEGHS SO DmWHGIeTeN YTHHCHTeMIW  SHemBuied 3-ed(hHhHEH 6
UM I THSCHTEIULIMIGBET SHTeuoTL LI 6iTm360r

WEIHSHEF CFTHMmBUD &H(HeYBISEVILD:

waIbhHF Coiedmse (paim CFe0d6T OFBTEwIL  Heneouled (W& 2 L 6vF 6lFed
Quilw @wmus OFed - FPw OmaiCriger OFed WEHIHHEF CFToHmed STBBIET CLPEVLD
BOLOUBISHBHI. HJHHF CFTHmBHGLILNET DI HHHHNETHET OBJHS DlenBUiled
ShiGS e CgeanGrigeil Gasd @mby Gaed (Stalk cell), 2 1L 6d Gaed (Body cell)
el @pewiLmsll Lflgpgl. e o 1Led Oge0 LNfha U  SenFullendsdenend
Oamewi.  @ewiy Ouflw  HBHD eWICHOL Hemen  HILVGHI b HEWIHHEN6NT S
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CxrmBBIalsS B &(H6YBIH6L BB Fulles Guirgl @ OL6mTCHLOL
O THHCHTNLSHH0 2 6iTem (L enL UL 65T SenemibhdHl EJL eNLLOIQUl  S(H(LPL DL NI
(2n) ComBpIElsHBH. SHOEWIHF  PDBOBOQUI  HETEOOLDL Gl  DSBJHSHF
GaTdmauled(hhdl SMHABIHEO (WPIQUI 4 (PHEO 6 LOTHBIGET DSBS HH(LPL DL
Gaimevlevevr LIGLULIBE 2 LUl (hd SHEUTH UeTHMBH. @O alenSHUITs OTBISBSI.
aleng FwwomnB Dmelmpuimeosamend 6ETaEIHeTene. SHMIHD alend (LPeN6ITSHH60
BOLOUBISABSH.  FHHFH — OIBBHMSHS ST .G  aTpdsmasF  aspmd SO
OQaTHSHSILIL (HeiTen S

MLIGT6ID:

aGly — CamelCuymidm

gloos — Came. .GLGTe0er

GG - »UGeTS

Gurfled - emLIGITerD
ML  FnlDLUIgaI(lpenL_ Ul @ _UIJIDTET  IDJIDTGID. @ewed o _60dlel eIl &G
HEULILIDERIL 60 LIGHB6MeID, HIENew  DleVeDLIGT  LIGSHSHMeID  LIGeDLODTBTS
STHBMENT 2 (HoUTHGDleiper.  QUEBLUTEID  &L60  WLLSHHbHEH  DHD
o wigomer (1200 (pgHev 3000 WBLLT euemy) G miFelled eUeTEHIOIM6T.  6MLIGHTEN
gréeroLGyTuienw, emu, euTedFFHwmenm, emLl, OeymiTiQuITeT, emLl, @eidievmflerd
Gureiipeney Flev (LPSHBWILDTET  FBNSlETRIGEMTGLD.

LMLILIGRIL|S6IT:

ST 2 L evalSHSEHITTF FhdHomwF FTiHeH. BFH Geul, Hewilh, w60 6Ter
GoumiL_Beitengl. MWLWSHWI(H  HeweTdHd &(H LB  SenLDL Ul SlenensemnerLl
CuBDIeTENSHI. Do OBHBHEIBNENHET, (GHNBIMISM6THT 61601 SHIMBILILILIHS G360,

Geu:

1,601 CeuTHOSHTEHLIL ST ILBGHBSI. Gouitg ENRIERI HEOT(S
UeMTFF WL HFH(HLUILGHe0emev. elalanild GouflemestdF GbHS L6hewF emaus. .LITdHae6l
wehewg Geuflmemen (Mycorrhizae) 2 (meurd @ amer.

= (CH

BIOTHS, 2 (HEN6ITWITEI, &HleN6THMETULML I, &L DL SHHTENLOUITRT HewI[H MLIGTENI60
STWILILGSEBH. @oUTH Smendzse0 (Monopodial) (wewpuled BmeusnauwiTe
Hleneraeit BHTemIas 6iTmBeoT.
1. Gpemdmen (Long shoot) oiebevgl eupbLBs euenimadlujemLul dlener
2. oom@mer (Dwarf shoot) oebevg eugiby Q@memi  euenTEFFujenL
Slemer

1. OBEGHSmenSs:

Bemeu FHewiget LITHTT DIQLoTHHlevieiengl. Seummled HIeo GO (H&6ei eugLbLNers|
GUGTIT &5l GBT3 60T. I CHTHSL LIQLILIQUITS ®eumnsleor QUeTTEF(G IS5
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STAUTHIBSGHS Fnld] CUTSHIB SIMILIMLS SH(HBGmeT. BdbHlenensmeied CFHeL
Ben6v&H6iT 1oL HGD  HmemTlILIBLD.

2. GBImIEM6IEH6IT
SeuBpled HIeT OLOTL (B&HeiT STenIlILBeSHe0emev. 616086  GUTLDLIHLUI  eUeTTEFlenL
LGB  Csmewi(elienet.  GFHed  Demevsdaiar  CamemisHed  CHmeirmibd
B &HFMeNHeT CFFHe0 BM6VHEHID, HWD EN6VBHEHD GILIBMICTENT6I.

[OIVE )| B

Oreni(h  uMBWITET  BeevHeT  HrewiliLHemert. 1. GFHed Bevevsdel 2.
LIGi6DLOWITET  B)6m6VH 61T

1. QFgHed Bemevmen (Scale leaves):

Bemeu Ooevedlw Folley Gumeliy, SILTHS LU BHiBwenLw, FBlul BemeuseT@L.
GBS, OBHBHHISMeT, STWIQEVID HTETHDIQUIeNal. Eenal EemDOILDTL (HHene6r
UTHISTEGD umiedwd OCFulideamper. @Gnmdlmenselled  sreo Bl  CFgHed
Bemeudeir OFeMeuTer enwowl HIWLmes OBTEIHBGWD. D H9dHdH 6FFHe0H6T
(Cataphylls) eter SiemLpdbaLILIBES T3

usenownen Senevseil (Foliage leaves):

Bemeu  Gamemt  augeu(lpenL Wi, UGDOWITET, oad CUTEIB  EMEVHNMTEGHID.  HEWLD
Bmeudell  GUImISmenseisy 1oL (O CaHraipiFeimer. eadl  GUTSIB  HWLD
BMVBDIL ST gl GBIHSmenser  Rmevbwnskd HLd  (Foliar spur) eren
SIBWILILIBH S T3 60T. FBslemics erh&GsMBL oadullenevserieir 6160016001 &b 61 &
GoupBamal. el (ewu, GrBert. .L16060T), @TewiB (ewL, Fleveuerdl Merd), cLGTIBI
(ewu.  OlgymimQuiImednT), [BTeT@ (o, Geurl M. .Cumedlwm), MmbH (6, 61HFEOFT) 6160
oT6mT601 HeMBUIE0 ST ILBHBSI.

9 _6IT6MenLOLIL):
Gouflar OIS O’ BSH CaTmmLd:

Gouflest o sitentemioliy  eridlembior,  ymewll,  eleed B UGHHHn6N
CareniBeTengl. eLiiembiom  @IBHHH ML DIWIHS LITIHINSIOT  OCFEOHETTEUTEISHI.
SIBSMB  Upewll UTIRIenST  CFevsenTeoTangl. 60 OFs0defled OFdler GLOTUISENT
STenl ILBPeTBear. DIBHHCHTL 6FeLH6T QIHHH60 DIMHAHLILIGIL 651 CFevaeuest
GuUflewet OFBTewi(B L TeleIHenTed 2 I 6FfhHaHihe0 OFuIwliil (HeTeng.

CQuflengsdlell L0 SIBSHEG UMIHMSOT OCFOHEMTEOTHIH. QUTOVEGH60H HFidbHel
SILICUTEHHD  OmDpHHemel.  DHpemenr  F6ud,  CeuelGBTHSW  emF6uID
Camewi_enal. LGIT BGLTengev (Ipedeider @Fewi(h &ymidenTall Lfhas 'Y' algaied
Slmpgleener. Qeualgenih SImBEHESGSD QemLuied Ordler @rul (Resinduct)
sTenilLGSBE. Ceufled @gewiLmbd Hlenev eueniT&dFd HewL CLBISBSI.

SHPST GWSS O BH CHTBBLD:

Hewigel o eiemenoliiled UBHEHTeDL Lmpewll, 6UTerGHeVHSHE 6160  CLPeIDl LISl
o sitenenl. LBHCHT60 OB(HESLTS QIHEHBE0 DIWHS LMIRINSLOT  OCFEOHETTEVT6
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CeaueflwpsaTGd. @ 6T OeaualliyBHHL HHH Sl lgpdleT ST ILBHBSI.
UpSHCaHmasE o LupBresd  sranddmigul  UpsHCahTeonsH8asme0 Flev DIBhHE
&l TTRINBIOT  OFLHEMTED DLetiFHl. Lmewntl Gloevedlw FeuT OBTeRIL  LITJHINSLOT
OFevdenmevTerIH  LiBewflufled Odleir (@GLOTUISEHD, LTeleT BHIFiUiUlL  C&F6e0HEMHID
sTenlILbhFeaipear. DBHCHTemev LpenlullelBhal LIMHSHBIW  Suieordl.  eUTerd@Hevd
Ha uGHemwll Quilengsdlel GWhBIETNGH. LIHMmBF EGbDl LBhH DI6V0H Dbl
QUTENVG6VE BMNBHET 6(H GUMEITWILOTES  DIGDLOHSHICTEIT6I.

AUTErOE 605 BB D6 6636 EWIHSHEM6L, Q(HRIBENLOHSHENE. SHBHSHMe,
o 6BHTHE mFeold OsTawiLenal. L%, OCGevevfl HSHTH6T — BHTEILILIGHES GTR6M.
@TUILTD  [Hlemev  eUANTEHES DML GUSHET — HTIGWIOTS  SLeWIH  GUHEITLIRISEIT
® (HEUTH|6IIBeOT.

saflufeneouieir (Needle leaf) GpibE0a G5 CHTHBLDL

oarflufensvuilest © _6iTeenIoLIL] 6UMETHIeVd HTaUTmIH6e HoHeuemOLenUS BT (HHBSHI.
@l LBHCHTeL, @emeoulenL S&Ha, UTeEGHSH HFbHeT elenr CoumLi L LG SHei
STILLGUBIL 6T, gBHHTD  (PHCHTew  aUgaleID o 6iTengl. @FHHDHe0 DIMLWHS
UBHCaHTe0  H9HH  SHuglpdeT  ULLSHHTe0  GLULBeTendl.  UBSHEHTelleL
o eenbiPhd Benevdaiemenael (Sunken stomata) sremiLGSleBer. LBSGHTm6L
SbHHF Fevo  9bEHG evFlefgmenson  GFsvsenTeonel  LBSHECHTesHGHTe0
ST ILGEBS. DeilubdbE Bmevdhdlemer S Simpsented (Sub stomtalcavity)
CaTLTFFwBp  sTteoliubdBad BomeoulmLSoHla  umellBal  1oB@Ibd  Lehs
uTgmIemsIoT ol CaupumBmal.  Gwevedwl  SFauTosTew.  @FO0FeoHerlev
UGHISeIHD ST ILUbGHBH.  Fov  OFeLHelT  eTewieniBB, FSlul  lemeyemLUl,
9 GIMDYLILBENGT O 6WILTh(GH6eUHT6D oafluflemevulesr  eellFCFTHMBLI LIy
FafsdBg.  GmeoulmLsHaaleo  Cpdlear  GLTUISET ST ILIHE 636
RIBEFBTLVT DIBHEHTeL Lpeniullellmba aumerv@Geoll LUGHeww CoumiLbhHHISBSI.
UeL OIhSHGHHeM60 DmIHSH OLMNMFHHleT FHIFID OBHTEI(HETENGI.

Bliug@Huled e  Ggevser (Albuminous cells), wyss® OFcvse sren
S mauenswiter  Fpliy  OFevHeT  DiwIDbHGIeTener.  SleOLOET  CFe0H6T 2 ewiaLll
CQurpLsemenr  BemeouienL & Haaled(pha . .LUCMMwWGHGHBEG SLSHaD. 19THB6
QFevsel gl lgememia] SHaej el (Transfusion tissue) Gaibg BHIH HLHHOD
® HF M. B(H AUTOVGeVdH HBMBHET erOFleMImenSIOT HaeuTed LIfldsliul B
STILILBHS GBI, UTOVGH60H  BHBEOBH6IT  QSIBIMTHHEM6,  Q(HBIBMLOHSHM6,
SIBHSME.

B TIOILI(HESHLD:

emLIeTerD  LOTBBIONSHISHHEEMD  UMBMOWF FTIhHHH. BFH OCLmalHE, HiewalshHd
gl  @rewih  eumaswTel  albdHisemen @61  HauTIHHL 2 (HeuTHEGHIRIBSHI.
HTeuThiseT SmUTedarsspaieny (Monoecious) Qamenilemel. SLewT, OILIGWT FnlDL|S6NT
681 sTeursHen GCeuaiGoum SHemenseriled CHTeiImIs6imeot.

S,6001GnlDL|:

Bemey  auIbLUBM  eueNT&FS OBmeniL  Slemenulled CBTHHTH © (HeUTHSLILIBHS GIBe0T.
@alOeuT(h &by OFHed Eemeoulelr CamewidhHell(Hhah CHTAIBIHMBSHI.  FnlbLl6oT
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MWl DIFNFF  GlDbGH  CTeWIWIMB  HIW  alHHE EQeN6VH6T  FHIPL  (LedBUTleL
SIMLOHIHIETeN6T.  HIWIAIHDHD BMev @aICUTAIBILD SHIHeT  SpUGHuled By
BINIR HHBRIBM6NT  SHTHIS6TeNeT. @QaOauTH alHHHIPD FBEGHML W 6601600 HBM
BITONSHHIHMET  DIGV6VFH  IDHIHHHHIHETHMENSE  O\BTewT(BeTT6Nel.  [HIGwTa] &HSHIH6N
oW1 CaLBSH FHTeUTHISMEND GBS GIBe.

QUEwTFnLDLY:

Cggled Bemevseller GCamewisdHeddmba 1 (WPHO 4 Ouewl &nlbLseT OBTHBHTHH
CapreimISleimet. @@h Ol gnibl] (WPHTEFF WL W &IOTT 3 LeWIHH6T DB
ST LW IFMFF GHH CUmHaISHHE  DemeVEBET  SHLPGO(LPEHMBUTED
SIMLhIHleTener. Senel EHeUmSWTRl  OFHeosemend GoTeani(heiiener. 1. gnlbl
QFdhed - bract Scale (euenommg) 2. @GevsmmEg Gadled - Ovuliferous
(aueDTendl), 2. GeodThIE FfHed - Ovuliferous scale (auemorengl). e
GVSHTHIEG OCFHeud CBUBSHHD GFenih GHeOHMeTdH HTRISIUIGTENET.  Gn60H6N
OCuewt CaL&SH FHToUTEIBMETS GHBIHGW CLHaISHHIHmen 6lbTearmTBeiT66T.

EIHHEF CaFrHandWd, &(HeYBISMILD:

uearenied  WaIHHCFTHma  sMBBler  cpeod  (Anemophilous) BenL CUBIABS.
BIWIONSHSH — DILVVGH BT HHHHTENT BTG  OFeuHeT  OBTewi  Hlensouled
CeouelCwmBplLGEBEH. (2 (weT o Lew OGFevder, 1 GmeGrlgel GF6d, 1 GLOTUl
QF6v) waHIhHF — Coibensuller  Gumg G»60B16M6TUT60(HHSI GeuefGuimLd
SHroudhHermed STHBNR0 (B  SHIHDHHHTETHET SUTULL B &IHS  DlenBuiled
ShlGIHlemet. LT @omul OFed oaB@mal Hewi(h 6UeThHH BJHHE (FHLEH6V
Caxmipalsdpgl. WasIbhHHGWels0 o e  OmaGrligsl Gged LUlemeyBmis SHMIDL
OFeveumaa D 2 LevF GFsveunsayd LIMHBaH. o 1 evF OFed Gueuid LIGULDLHS
& FwOBB el CFLBMENH HHAMSEI. WEIHHFCFTHMB (LPIYHEH QTTERIYBESL
UImBs SHHOBIFHL HBHDIBH. BBH el 2 I H(HHBHmend OBTRIL  LOBIHHd
GWTUI @Geoglenenen! oabpiallul el (Ll DIDLSIBHI. @(H el 2 L &
(PLOLUWL ST  Devembdl  Srlenlioigul  (2n)  SHIPLOLMW 2 6WIL THGHB MBS
BHpeiTen OLewt 2 L &(HdbdHel FenGHhoHalBHHleper. SHoYBBM (P ML (&H6IMBeVle0L60T
(Mitosis) uGUUMLDBSH SHUTS  eUaMTEFFIWIMLHBSH. OUTHIUTHL!  LIGOB(HB6n6v
STILLGSBSH. L0 IBBRISEHSESGL LUIBE@ H0H FBGHBEHLET dnigul  alledHuITs
(Winged seed) wrpidiBgl. smyGuwsd almgwemenssed (Epigeal) menl QLIS B
emLIeTeNilelT QUTDSHENBE HFIPMBFUTeL FhHFH LOTHBBID ST ILIHS B

ezmeoguiliT sTeugmisemenl UBM 05fba O@meTGeumid:

SODBTL 1960  al(puyJd  omeUl L GFHed o 6ol FHl(Houdssen] HITogHed ~CHduwis
seoogll mist” (National Wood Fossil Park) eiemwpbgieieng. @mig emo@mpul
20 10leLeVlWIElT LEBIHBEHHESGID (P& UTDHSI IYHS LOJHEBL DL H6VI6H  61&FMmIG6I
(Petrified wood fossils) o eitenenr. o @ Guflemd (Form genera) eieis  QFmed
OaTeoIUIT  TEFFSHHTAUTHISEHHG CUWIT GLULLU LWSTUGSHSILGSBSH.  JoleTelev
OPHTeOIUIT  GIFFMIGET  (IPIDSH  HTAUJEIGNTHS  HOLLILFHe0emev.  LFH6UTH
SIPHSHGLITe SHTeUTLI LGP Fe, o MILIL|SH6IT Fmidml FHlewi(hHenTsGe
CupLLGE BT adeutedd CFHTeOUITI YhisT - anlrdFe LIgGsHaLd Lomewr eum
Oameoulfil ymsr — wHHwl LI6sad, SITMIoamTed GaIBIS6T - TTaHewmIL,
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SIflwen™ ymst — SOWBTE pdlulenel BD BTG HTewibhdalgul Fe0 (pdHaHluls
CaTeoaullT a1&FFID WGHS LGSHSHNTGD. LvaumdsH ST UGLILSMmeNF FTbhS
Foo OpmeLauullT a1&FFmIB6eT HOY OCBTHSHBLILIL (HeiT6rent.

Gugm. dTued evmesil (1891 — 1949)

Gupmdfwir  Liued  eomell @BHws OGFTevgreauraiweder (Palaeobotany)
HHEND oT6oT ] SIBWIOLIBSIT. LN IG) Lfammfled JTE3LOAMTEV
eneulILGHullsvieien OHTeLIUNT 615FSH SHTeugmibenen @auT alleuflgElenenTir.
e alaufss o mUGUNeamisaied OlLIGL Tengeomear eromel, HILLITeNGUIT
emervevTesl  Gumeiipensy  SILMmIGD.  “LiTued  evmel  GOFHTeOSHTOUT  HimleuenTd”
(Birbal sahni Institute of Palaeobotany) euéGeanmallsd SiemiobieTengi.

urdlaer - BuelBGWITGUTT6LELT, ML LD, .CLITEnE LILIT6HT

WengGuim.”.enul &6 - BulenLL LT, QamBUTL 19engL 19610, LOGrVEMEIVL 610

QLAGLT. .emul_H6T - GHCFTNWIT, eDFENWIT, LITTEHTHISIWIT, &H606MLOL L 610
bBeumerv@UITIDEST - GQHe0Beumam,  GeorIGLmamTUTeT,  elleveduwibBamentiw,
(32 0T € O (O )

S EHFCWTEOOUITIDHET - YTHBWTEIHED, . .LITTEH60T

Sl6hFBWITerd@UITLDIS61T:

wGalnssd STeUTmIS6IT

AlMSHUDL U HTOUTHIGBETD  FHOSMNF  GHDbHGH UTHISTULTET  GHe0BLD  OlBTeur
ST BIGHETTEIL 9\ 6hHF Cumerd@UITLDE (GTHLD SIL_MBIGLD. Lalulevleier SHTUTH
OFHTGLIND  OLIHLDUTEOTETMAUUITEHAD, HVHHD ATDSHHGHHD HBHEUMLOLIL|EHEN6NLI
OUBBMAIBNTEAID BOHFHTaIfd GIOWD 2 6Tendl. @&HFHTaydH OFHTGLILITIS
aIbus Hmevd S CLaduied &TeudHaHle0 Gxhmmsl (140 WleLeVlwIeT &ewT(HHEHHE)
(a1 2 eudemalled  GU(HLUTETMOWTET  HTeUTdh  Snl LTS  STewrlILi(Ha eTmser.
A SHHBHBHTAUTRIHET @PHIG HTnOU|LID, CHLOL L SHHToUTRIG6NT LB D QBRI
Blemeouled o 6iTerent.

S6hF GuimerdGUITLDS6IT:

cpBlenSH HTEUIHISHEIT:

QehFBwimerd Guitbsefeir Fpriiuie0ase:

AUTENVG6VHHG (mFeold MMID . .LGeTWID) BT 6UETTFFI UL HFHI6T6NS

FIDLBEHHGL LFHeoTd 060THeT CHTmmIaddaeiment.

GV FHELBHH 6L GHLLILIL (HeiTeN g

wEIHHHCFTEMBEG  HJHH  GWeL o FHal  CFUSHBH.  DLEHSBWITED

SHHABISHVSESG BT DleudFWILbe06m6v.

o Grremtd asmamse0 (Double fertilization) smewiiLGS B ShHeyewt Ha
wpwywsHed (Triploid) o eieng..

o eEhFCwTeOLITDH6T E(hHalmdulened WLBHID @(HAIMBHUIMEVS — HTEUTHIS6IT
aeild @reni(h euGLisentall LIflésliul (BHeteng.

Amalanguienev, malmzmuleansd STouImisemer ML LT se:

Amalanguileney SHTeUTmIS6T

4B SIHWLLFTT LI6RIL|SB6IT

Ben60&H61160 66M6VL LT 65T60T60 (B LOLIGDLOLIL | o 66Nl allenguied IS EIC)
alemsulenevsme o eitenedl. (pHeitentd Geugment  (pewemGeuT HlewevHHS et Il (b
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ol CouTdBEI.  D6VTHET BTEIBHIS DIVVHI WHIHHIS UMBMWE  FMTHHIHI.
wésGWweLw (Tricolpate) waybssaiser sSramiLGSBE.
® _GITEMELOLILJFTT LIGTLISE6IT:

® AUTONVG60H SBMBH6IT HEwIgeL eUeneTuId GUITEID DIHLOHSHIGTETSH

® AUTONVG60H HBMBHET HWHSH QUMHBMOWEF FTHHH. (CHDLIWID 2 _6iTeng)).

* QUWILTD [Hlewev 6UeNTFS HTewr LGB MBS

PHalenSWlene0d SHTeUJHISH6IT
UB Sl SmhEH LI6wIL|S56IT

Bemevselled BemewiliGUTEHE HIDUMIOLL o 6Tengl. alendH6eried  @hHalmaHullenev
o oitenigl.  (WeenBau  HewevHHIS  STewiliLiBoudlevemev. gFeoell GeuT  OFHTGLUIL
o 6N  (PeUmIS  eVTH6T 2 6lengl. @BaBsGWwmLw  (Monocolpate)
DBIHHHHIH6T BT LGS MBI

2 _6GiTeNemIOLILY FMTbS LIGRIL|EBEIT:

®  FHQ6D GUTENVEGHVS HBMBH6T FFHMldh STEILILIGHMBSHI.
® clplpUl aUTEN@GHeVdH HMenBH6T (CHWLIWILD ST ILIH6IH 606m6V)
o OIMILTD [Hlewev 6ueTFS HTewILILI[H6UH606m6V

SIETMLOHBTELHSHIL  (LpeTGomPAWILL L cphalnsd SHTeuy et euensLILTL 1puiluwiedeD,
(Angiosperm Phylogeny Group (APG) Classification) @melenguiemev
STOTRIGMET  @Benmll  uflewmod@&gwd — OHTGUUTSS (Monophyletic)
&(HHAT606M6L. ST IDLIGHT60EHH) 60 B mailemsuieneouiev AUNBLILBSHSUILIL L
srougmiseT  oubusted  GwasBamedl et  (Early Magnolids), eo_ewrenio
Smalemguieney (Eudicots) smeugmser eeib usBaup  Hewenseiled i
ST LGS BS).
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® 92 salIeTeT SiSHGHmen 2 ulflemseEpd mlLTsd GCFbhad euTpdleimer. @560
8.7 1evedwesr  afleomBMMIGET SemLWTend  STewiliul (B,  Guwifiul (,
AMBLILGSSIU (B elendbslil BeTenar. Beoaurp e ulfleamseisy 86%  pb
sLev ampaeiapbes  91% b  Beteid  swIGUIgSH  elendsliul (B,
UL lpuwiedLIBSH S CeuewTigulelTendl eIl @(h Lu1e] OHMNelsdleamgl.  L06 g6t
oMM o _ulfemisemern el Guowbui L blemeuuTled BHHSTEVILD
2 aeHCHMBPHTHS SHTUTHIGMENU|D, alevkiGHmenud, gFTTHG%H eumpCeuemwriy
o sitonigl.  oleugmw  GouemevdsTdHald,  BCHTpmdaETHaDd  BmId LB
QUTHEMTHTILI  LIWIGTISHEHEBTHAD  LDNSHT  aIeVHIGHBHMENTL  LIUISTLI(HSHSHIS BT6T.
aeiGer allevmiGaments Ufbhg OEmeTeugid SeuBpBlar HelHHaIenose6, eUTIL LD,
BLSHMSH (LPMBH6T OBMID DeuBpslest Lflewimiog OHTL LS LB SIsbE
Cameieugild  Wsa|d SeudlwiorTearsTG. o ulflamseaier  LeLeUllTSHSHe6TemLo,
6UEMSBLILITL_1Q 60T Cxpema, 6UEMSBLILITL 19 60T GUENHBH6II, QUGS LILITL 19U 16Vl60T
LIgBlene0d6lT, QUWINBLD (LHeHBHET WBBID QIENSUIUTLI9BE 2 HAD FTHEThIS6I
GuraiBeuBenB SUILMTLLD allendh&HHBSHI.

2 ufifler 2 evdler Lebeumsd Seatend (Diversity in the Living world):

o L60Bauml euemSLILLL 2 ulflemdseT QITDAISBHTS  6T6RI6NIBM  UTLDEL HISH6N6TT
@uyel Osmei(Beiengl. SHIHLUUGHUTD 2 6iTem LeNUUTBSHT (pHe0 Geuli b
2 _[BRIGET D, SJPD GMBHS SLBUILL  (PHED UDSLED  6ueD], DiHlE
enLIGUTH6] BTl Gallill 6w 6vdh STHHET (PHEL QUIBERIL  LITEN6VEIGILD
AUDTUIGTON DIMITHHI LIGHB6TID HTAUTHISEHD, 6lleVmIGHHEHLD GUTLDEGTB6M.
£)6116116M B LIT60T LeLGaumIuL L GLDHlem6V LDGOITL_6LMRIG 611160 Gleumns &IOS
ambausBCamu FBnleamiseT LeOCMBILLL  $HFH6I60MLOLILIEGM6TL  GILIBBIeTeTeT.

@pHlemev emievld (Ecosystem) ereiiL@Geug Sreugid wompid efeomigaet GuT6S
o WTSEMaSHEHSHGD HTH 2 LdH6T, S UGILILFBMeD, 6w, BT  LOBBID
Gfweel GCurei o ulgmBm STJalSEHSGWD, el Guiujeen  CHTLTLHemeTH
GBuSTGD  (A.G. LTearerdBe0,1935). uweLBauml auewSLILT L  FBlenmbiseT @
GO L GBlemev  ewiLevdbded aumpais LeveulTseameny (Biodiversity)
TGS MBS LI60GVIUTTSH60T6mLD afis] QFTeLEMEL (LPGH>60T (PFH6316D
owaliugsHwent euteol LT Gyrgenr (Walter Rosen1985) ereiieu — oypeunir.
B&0gmed E.D. aflsvgesr (E.D. Wilson) eteitiieumed suenguipisbaliil L gi.

o ul(meirenemausEpdb@Gd, o ulTBpmauseEndGd e Cuujsiien  CeumLTHs6iT
(Difference between the living and Non living):

o ulliT CI) (01 CoBIE | LeoGeum QUEMSBLILIL L &60TLILIGHITL|BHTTT6D o ulli

SiBpenauseledlpbah  CoupibBalemer. GCFeOHEMTELTRI 2 L 60O, 2 _60IaL L LD,
FOUTFID, oeueNTFlensd IBMID, eUeTEFS, o ewiToydEhd@ edHiTalmers LfgHe,
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BLUIOUWTFS, @aIumeSsDd, Hhey BHEDBD, HIEUMIDSHED  OBBID 2 L 6D
FLoBleneolIGLIEIH6 (Homeostasis)  Gumeimene o _uNfaserflesr (&AW
LewTL|BeNTGID. o _ulflemiselled  STewIlILBLD  [HlewTeniul  LIGWILGMeTdH  Fnl &
SWILMNIHEH  DluBenB LI ILBSHH WIS  6lewieniBB  DIBONUIGOTETTH6T  LOBBILD
AUMSUTLIQUIVTONTHEHSG  FMul  URIGenih. o ulflamamen  alenSLLGSHHALD.
SlaupBBaSlenL B o eien OHTLTIeneT Slwad SleuToeier amiThHTUIC Cufigib
2_56|EIDEI.

cuenaLT_lger Bxemeu (Need for classification):

e L @LmEFaled GURUIL euemsulend, euflenguiad, OUTHLS6T DIBEHP
mUSSH(HULmSL  UTTSHHHUCUTD. 9185  Gumed  LLEUT(HET — SIHIBTIQUTeL
weflewsdll  CQUIBHLSEDHD, DIDG FTHEIGUTHLSEDHD, CUTDENLDSEHLD,  61(LDSI
QUTHLBEDHD,  FHALUMILBISEHD BB oo  HHaldsEHD  joeomiluled
HeITeUTL 19 eVILD G DBIGG6UTL_196VILD aflenFuwIna SIhSSLILL(HeTenensLl
uTTSHGUCUTD. oIy Aevewevlweisd GBI L  Qurmenend Gzl
BISTCeUT(HLD, aIBUmETLTONTSEHD DIHE CrrHmmd OGFevall Geuswmrgui(mHeHELD.
SIOSLICUTSICB  HIevasmbelled SPlalulsd S (HMIHET,  GLOHEDHDETHHSHTET
HMHHBOI, LHemiBen BpId FwFflensddel GUTEIB HITeLH6T auflengd SHlFOTH
SIBSFHIULIQYHBGD. eme0, emHl Gumev o ulflemisemer aumaLILGSHS
wwingl  aaial, SSBGTW YHW  aIP(POBHMET 2 (HoUTHE  DIHEIF
FTHHWITHGWD CFwWeOpemBBUW  aINBLILGHHIHL DG, 6I6MEHe0 HTwTSHInIQUl
LIGUGTL | 8561|601 SlLILIenL_uiled o _uiflemisemend G (LS HENTEHLI LIMouGs
QUM BLILI[HSHSHIH6L G ID. I EEAE Y Sflaluied &L (Hem 6T,
GLHDHBEHHITA  HMSHDB6E, LdHeamidel BB  Sswaflengser  Gumeis
BTe0E6eT  auflengsds SJwoTes  DBSSIULIYHSGWD. ML, Dm Sl Gumev
o _uffleomhisener AUMNBLILBSHD (PIQUIT ). I ERIR SiBBGS W WEN
AUN(POBEHMET 2 (HaUTHS — IHMF  FTHHWDOTHGD  OFwedpenpGul
AUMBLILGHHIHL LS.  eTaMFHe0  BHTewIHInlgul  LIewILB6T6  SigliLienL uled
o ulflemismend @GudsenTasll LINLUCH amaslILBHHIHD DLGWD. SeleuTmme
SlYLILemL.  eumBSMmeNd GBEGD Snfelwed Oamed GLdevr (Taxa) oievevs
ausLILTL (g Osm@liy eemiu@w. (Taxon - Singular). usbGeumi Lol L Fisefled
o sitem o ulflasefler  euemdsemens GG — Ggmed  GLderomeum@Lb.
ABSHHHHHT LTS  aleVRIGHBHHL oaiTaler, UTMLI19&H6T Cureis  LeLEF60
o ulfleeir LGB O L MIFH6Te0 DiWIDbHGI6TeNer.  allevmiGHdHerNeT  LIGHTLISH6M6N
LML LTSS  Cateni  Semardd 2 ulfleepd uwew  CLbevrdhsents
AUSUILLGSSLILL Beitenedr. @eeuTml  alleVhIGHHMmeT  AMSLILGHSHID  Dipslaluied
suemaliTiguied  (Taxonomy) eemliu@L.  euedSLIUTLIQUISD  SLUIG|EHEHES
alevmigHdefledr  euenTFd  MHlewevBEHL T  dnlgul  Qeuefliiyp  oB@Id 2 Ly
SImwlILseEHD 2 ulflseiler @Geluled uUBBIW HH6aIe0HEHD CHemeulILIH Iment.
gOleeiey, @emauCul eumMSLILITLIQUIISE DIQULIHLUITES Diendemer. 6aiGel,
LIGRILTSSLID, SIGHLWTeND  &mewied, GUWT(hHe0 LMWL euemslILTh  OFUIHeD
S FHWme IS 1I9UII6T DIBalUIed LIQHIeneuHeTTES  SHIHLOHSHIGTETE.

euensLILTL 19T SjgliLienL. CxHemeu:

o OBmRHW OHTLIYmLW Semisamnensd SHenilmBba CaumiiBsHHigHe0.
o FBflemiseEnrsSlemL G o 6o Coumunheemer SBIHBH CBHT6TEHSH6L.
o o ulflsafesr uflewimo sueniTdFenwil Yfbg Osmeiensev.
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o LG L OFHTGLIUSEHSH LB 2 6o OFHTLTenL alleNnHGD alenSHUTed
WIUSESTGHSH OsTLTy wrsms (Phylogenetic tree) o (heurd@se0.
e o Ulflamsemenl LUBBS Oelleutes DBIHEHI OBT6TEHSH60.

euenaLILMLIguied BRI TGLumwalwed (Taxonomy and Systematics):

o amalumpued (Taxonomy) - (#8y. Taxis - eflensinpssise0, Nomos
&L LID) eT ILI(BeUGI ® _60&IgVIeIT6I SHTAUJBIGHENT, all6LMmIG, BH6IT LOBBILD
mlewiemuiiflaemen  @emisewiLBSihgkl, CQUWALG, alendhsl  umaLILIBHHHIMBIL 6T,
o ulflemismen (peopwts auflensliubGsaHeam @b SPfalwed  Lifleum@Ll.
SiBevigest  emUTToe® 1o &ewiGLTed (Augustin Pyramus de Candole (1813)
eTITLIGUT  GUEMSLILIML IQUIED 6T1IB  OFTe0MeV (HHET (P&HeVIe0 HIBI(PSLILIBES S GTTIT.
GUMSBLILITL_1QUI6D 6TGOTLIGI E)) QUGN UIMISSLILIL L BHHBIOUMBIGHMGILLD,
alFH(pemBHenenuld BBID  CFWEO(PMBHMNTU|(LP  OBTWIH 2 (HeUTSHSLILL L
shSHwed Lfleun@d. oiflerdrmged (Aristotle) "umpbufiu  suenaLLITL 9ulede
HHmd el SlenpSHLILIGABTT. &8ymeverd elleGared (Carolus Linnaeaus)
“baiert eUMSLILITL IQUIelle HHeNSH 6T ILIBEHMBITT.

BaHOHMLTY OFTGLumwalwed (Systematics) (#Cy. System wep /
Sequence - auflenslILBSSHIH60)

o AUMBLIUTLIQUIEL WBMILD BHOSHTLTL] OHTGULMDATIUID &I BT 6usTig 6ot
Crras@pd @8y  alsomaimel.  DISTOUSH  UMTWUBIGSILULL  algmer e
SlUILIenLUil6D o _uliflevmigsener QUMSBLILIBHSHSHIUSHTGLD. B 1S 0\HTLITL
CaT@Uumwalwele (phHlw  HTyeni o ulflamsamen SledLWTETD  H6wi(h
alendadl, OQuWilG, aflsFliudssd, UTHBTHSH  LeUETLILGHBHIIBTESLD.
@aiol Bl Fpplemiseaier UMD 6uFeoTml, GHLDHIEMLOSTLITL, @GLDHleM6v
HBAUMLOLIL|BH6IT LOBWILD G IQLEE)) ®emL_GuiujeiTerm OHTL T SH6NT
SpFLSIBmBULD  BHHmBU  DEHOSTLTL OHTGLLmwaluled 6l  SLUie]
GBS eimeot.

suemaL LT geir euyeorml: (History of Clssification):

* OFTLEBD HTVHHED Al6VRIGHMENT, BIWID LWSHGHD alevmIGH6T OBHBID SHemLD
LwsbGD allevmi@Gadet 66l LIMNGHSHTTH6T. OHTETEmOUITET  aUemSBLILITL QU6  Lilg
AILB  QlVRIGHFH6T, eUATANLRIGHET, aTale. UMBLLET  WBHBID &L 606D
alevmigH e el b Lfleysenmas eleomigser LUfldsiulLer. OFHTLdHsH
BT0HFHe0 aumf b oBmd LBSCHTHMBD Cureis Sl (1 UewmiLseT ol (HGW
QUMSLILTLI9B&GHD B0 61BHHHIH CBTeTeTILIL L 6oT.

&Cymeverd  elleiiBeurierd  Baier  euenSLILTLIQUIIET  FHbHewd  elerlILI(BHMBIT.
alemsLIUT Iguled  eleilgl o ulflemisenetl  GQUWALH  auSLILGSHHIISTGLD.
BaBarear SPBHIE LgbHmeamw o il TaHwbsH Seufler (pohalwl UmigseiL
G, SBOLTREH BFHe Gumevg (Domain) o svsw (Kingdom). Qamgd,
agly, eauflwg, @GwWUD, Guflend WwBBID FBBleNd eer 6 LIQHBMeVSH6N
©_6iT6I6Ml.
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W (PpFHedev  oIfledLmged  (Hl.ap. 84 —  322)  HetignlewL Ul  [HIT6VTET
“afeomi@aefien eugeorm’ (History of Animals) etemib Sevdden mHradsd
alevmGHene  aUMSILGSHHUWeTenTT.  euT o ulflemisemend  SHTEUIHIGHET,
aleVmIGH6T 6le0l B(H UMBHNTHAD @ LGUWTFAuNeET DigliLienLufled [HL LILieot
(HmTUTIDONSE6T), UBLILUGT (STBHRIUTIDeNH6T) bHHleeT (HTauTDal&He6iT)  6IeTBID
QUEMBL ILI[H S ST B 5B 5 601 SlgliLIenL_uiled GTEMGOTLDIT (Enaima)
(BrsHHWoLWemal) BB ot (Anaima)  (@rSHSHOBBEnel)  ele
B\meuenSHeNMTHLI LN GHSHTIT.

SIflerdLmgelledl eUEMBLILITL (B  (LPeOBWTEIHI F60 aUTWNBHGSLLULG S(HHSHHTeV
Lew  alevmGHeT GauIdl eUmSLILTLIYBEG6T ILEISaNe0M60. 6IHHHIHHTL L TH,
Houmendee Heneol LI e wimeridl Hifled LIBhg euenmd Curg GFeaysTsemenLl
QUBEIETENSHI. LML  DIeN6U  QUGNTHSI 2 (HITBBID DIWLHS Lle] Blevshdlev
aump  HIewJuizeneoll GUBISBSHI. 61eiGal, DIEHeUBENTEL BT LOBMILD [Hlevd QLPlul
@Jewigevd QUMD  (PYHBH. BDHwerT  eelaTm  UDSLILUBGHH — DIHBSHT60T
BLHMSH DHifewrwid OCFwieuzk? S UOUWTFSenwl  SIQUILEDL WITHdH — O\SHTeusTL
SIS UMBLIUTL 90 UBSGD FHper  eetip  @Crewm@  uewienu DL (HLD
abSHHS T  LUBMeuFeT,  Geuemeumed  LOB@ID < UBSGHL  LFFSHel
SIMEOTHEMSHULD 1)) OaTE FHullest 31 QUM BLILIH GG OB,
OpmUYSCsTH, myp B@b  GumGulear Curaipeme LUBSGSWL  HBIBHB
LIB 66U 6L LBenaUU 660 B5iTe B0 1606m60. SLETEVILD BDaurg
aemSLIUTLTeIEH 2000 SLewiBHendE& Gweold SisTeugl Oum.sy.ll. 1700  euemy
LSBSS60 QbbHDSSI-

SifleoLmeeB@&L LIBE Sleugdl memteugmenr  SHGwimigeroLerd (&.p. 372 -287)
el  9IflerdLmgedet  eUEDSLILTLIQUIED  SLU16)H6M6NTSH SHTAUJTHIH6 6D
CHTLABSHTL ST “HTeugalwiedsr Hbhend 6lel  DeDPSSLILIGSBIT.  [Hevr
BHTeVHHMSLI et 161D HIBBTENIY60 UTDHS phIHle0 RUIBend DIBIEHT £QT6sT
Gy (John Ray), &0 1627 — 1785) wue WHHW SHUIeSM6T  61(LSH)
Geueflui L.  oIF60  auemsILUTL 96T  SgliLienL. DIeVG  FBMiend  eleol
2 pHIGSHIHWSH DeUIH (WPSHSW  UBISTGD. 1682 60 @euT Oeuerfluil L
‘QBsrLerd emmet_Lmyib Gwreun” (Methodus Plantarum Nova) eignitd mimed
18,000 HTeuy Gemibenen o TNl SHUNBHHSTID DiFHed FBBleahiser SNBSS
HB6U60H6NT 0BDH GHmBaUTHGeu BHHHET. OBHTLHHHHTEL  6UNSBLITL 19U Ie0T6rTTl6or
BHSHHHG IHITHI  LevCaumul L LewiLSemeT  aUedSLILTLI9BE 6T 61(hHHIH
CaTemiLHTed Rauflest  eumsLILTH FoEHeoTaIHTHC  E(HHDHH. LT 19H6T,
OATAURT, LIBeN6UDB6TT, L56IH6NT, IOBBID LFFH6T 6l QUIBnBUTET  DIeNTHS
SIMLOLILBMETUD © 6o dBlwl  eaitenm  Oeueflul  CouewiBld e16irIBsH  amest
Gruilesr CpTdHasoT@D. evailel HTLMLF FMThHEH HeledT  eUDSLILITL 1QUIe 60T
FSHemHWD  Balel  BerSHeHTLI L TG lemy  BHipelweurmwrer  &GFmeverd
eBarwed  (Carolus Linnaeus) (&9 1707 —  1788) opfalwed
SlglieLuleomeT  eUMSLIUTL (B (pemmedwluld  SmOFmBeLwWfB  (penmenuIu|LD,
o (HUTHHTT. IHIC @eiml  ouedy Floo  OTWILTHSHGHL T LILIGITLITL 196D
9 _GITeNG.

SIflerLmged (1p&He0 elleiBeatiord eueny eTellgHled OPWSTnQU e  LiewrenLGuim
Slvevdl  Flev  uemiBenen WL BGWLT  HeuaisHHev OCEmewmihy o ulflemisemern
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aaBLILGSHSHeT.  sTeoliCursdey o ulfamsellar uamiyser @&HHs  Sifley
CUBSHWSHST  aleneeuTss  DIFH S SIGTAN6OTET  LIGWILIGHmeT  eUMSBLILIBGSHHE
SHAGMT.  UpLLewiseT, o etenemoliluied o@pmid o ulflesefler  smaluley,
WD (HHSI QupILIC L QHTLTH6I LoBMILD QMBBILOSH 61T 60T
|g|'JL|6t$)|_uj](86DCo’UJ LIITULbLIrﬂu_I QUEMSBLILITL 96T  LIQHIeNe0  OIeNLDHBHIGTENTGHI.
BOFemBha FBMI TBILILL  eleuienldmsd iglienLuleomer eueasLILTH 1950
&eifled 2 (HeuTerIgl. @w@mmuﬁﬂﬁu o ulflemisEnsdE L uleoTel  @BBINLD
wpuid CouBmiennseiler Siemeneull LeTefuluied SuoliienLulsd wHILTH OFuIg,
Upe o ulflsellear eeamanlsme enaleomer OFHTLTLHm6NS  Hewllel  cLPeVLD
uGLuTWley GFu1gk SiHemglitmLuled 2 ulfeimiseT amELILBSSILIL L 60T, @560
etteorT o _ulfleomsensgd oG o sfen  ufleomo  wBmId  wILIWeEL
OFHTLTYBMET  DIQUILIHL WITHS BT 2 (HheuTdhSlIUL L  auenslIUT(H LS
Qzmgd Qxmiy (Phylogenetic) sebevg demmgertips euensiium@ (Cladistic
classification) eILGHBH. BB OUTH  CPSTEOSHWITHMEL  COLIBBIGTEN SH6H
SlglilemLuled 2 (HeumdSUUL L Uflewimp auensLIUTLTGWD. S&He cpevld LiedEeaum
FBPlemhIBETHES BemL_Guiujeirern QMBBINLD GeumBmIenLoas6m o _EITSHSILD
wrUsHesTes  Gsriiy  wgyb  (Phylogenetic tree) o (peurdhslilLgi.
Belaiensulled  uflewimog — OHTLTYSmeT  HlenmmGLASIMD  6ledTanIDd LD
uIUL SHHeT  cpevld  allemhiGeuens  elTemerol.  Gamssed  (Ernst Haeckal)
SIB(LPBLIBSHB) G

QM OCaTeUled 2o 6l  Smaishs o ulflomselar 2 Leded  STerlLpBLD
APSHTMSHWIT LG SB@EHLD, GBLiLenilsefed(hbd el  Bpib  Celenevseriled
gBULL  TBRUTHSETITED 2 (HeuTer L&Hlul LI6wTL|SErhHLD

OHTDe  DIHGAUTYHND 6D LTSleflwd 2 Wi  GeauliLbenevenuld STHRIGLD
Hmet  GamewiLgl.  DNA  umedinByed  OprHwnerd  (pwHeds0 B
ursleflwumaledmps  LUMs0sGssILl LS. Bbs OErawrais DNA  maed
Oumpesd HoLOUB o gHaup PCR  (urelOw@yed  gmidledalener)Csmied
BILLUGHFH60 LWeTLIGSSLILBGSBSI.

(Derived  characters) @elouenaliuniged  SHHHeO  QBT6TETLILILL 6.
uflenimoSFHest  STFeioTdd  CoHmedil 6w LdHul  LewilSeT, LHul  SHienewrs
FBPlamIGeT 2 (hauTeudBGdH  SJewioTerdl.  HenmmGLraslgmier  geubeum(m
uflewarmoll  LgmBleneou|ld e(h Sleneenul o (HeuThHWF. DidbHemenuisd o aiten
aleVRIGHB6T DIMATGHHID LHw UeRILBmeTl OLBidleperr. SUILIGWHILIEmET (M
GIUILL B $5BGHE HCp o sTen Hemenseled HTewt EUIGOTSH.

BeluTml PSHTHSHWT UewiLH6Med BmHhaH CaupuBld @55 D660 OLBLILL L
yHw  uemiyseier  uglitiemLufled o ulflamsendd S afldHg  DIEnDSHSHTL
BeteuenT&FS 1OJID jeveLGH HeMTBLIHITD 2 (HeuTHBGI.

aUmBLIUTL 1960 SlgliuenL_uled o ulflemiser  @Qrewi(h  SILVEOH  CLPEIINI
o euamseTall Lfssiuligmbser. L0 DI BT, 0bDH, DB 6TIBISH S
SBOUTWS gl 2 evansesl Lfssiul Getener. RH. el Guést (R.H.
Whittaker, 1969) ebaevs Gasriumlgener o (heurshdweTenmi.  &de0
OgeveuemIOLIL, 2 eyl L (oM, GaICL(HES(PenB, BBID I aupld
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QT smen  SigliLenL wnesds  Gsmewi®  Gurefym  (Monera), yGymiigeroLm
(Protista), uehemsser (Fungi), emmen@ (Plantae) wBpd oiefworedum
(Animalia) etenr gbEH 2 evsmsen LIfdsiu Gl GUWRLLILL BeiTerer. £b:5)
o cuamiseilen LeGeum uewilseme QUL (B OHTGULTES CaTHHSLILIL (BTN

auemaLILT (B (wewpuler  mewi  uwemdHed  DNA  pmid  RNA
(PELHIBIHENENS  Fnl.  DEOLWTETD  Hewih  Sieorglitient uled o ullflsel
UMSILBSHSILBSSBN.  cpevdanpl Oamfsd mILLD (Molecular techniques)
wBpib 2 ulTtGaugdw ugluruieyser (Biochemical Assays) sydlweneu Lgw
auemawimen  ‘apeiim  Bumevs  euemaliuTl(h  wewp”  (Three Domain)
2_BhaUTs5SIBEG Ul UGSl

ey Cumevs euenalLT® (Three Domains of Life)

16S 568w Sasensd L Bw 2 sten  GeumUmIQenaT  SIQUILIGHL UITSHSD
Carewiy &mited Goutulerd OBBID Sleugdl Gpalerfler wWwBdwimed (wWlIGL(Hevs
Camiun®G (WweaCmHuLL L. BFHd o evems &l (kingdom) Gumevsid
® W eumslUTL(B BHveownss  CaTedsiul (helengdl. OuUTseuTs  SLbpens
LBrT@asAGWIT. haewen  Lmdblefwim  B@Id  uTédwr  (Archaea) e &
LNfl6y el fduen s UL |BISHSBISIBSI. SIFI0L (BLAlesTs) 6TELELIT
wBafGwm Gasemerud  wBasflur  (Eukarya) ees  GuupevdB@en  Qsmewi®
QUHBBGI. OQumgleutsll  urtsleflwmemel ol gTdswr  uGsiluwimeyL e
OIBHHISIWL QaTLimied o siengl. Liméblerfluimes 6ot OFevgeullesr o aiten
Sl TelmhaID urdledwum wBnid uGasfCuim hsefler Feaialear o siTemenioli]
wppid TRNA aiwasefel(hhaid Tesur CaimpiGa &l

epeiml BL(He0EMmISH6IT
&m0 Geuruilerd, (1977)

\ 4

|

oyrEAwLT e i W Gawi

: DoNn e LIGaT (W BaMBWITL_([HH6IT)
rﬂ(g”?”' "j@"'ma}) , urslefluwm  oBmID ué’ .
@Log)g,@@rr@g@a.am, uwj Lmasterfluwim LegmigeroL .
G@m}(%m)rr. .6MLIGLEYD, (LILI6HT opBEID g@@&,mﬂ SIREEY
@g;rr(%;)oﬁr;b Sl ERIG HHLMA) LOBWID  eI6VRIG &6
..emL

MHGH 2 608 eUmSLILIT(H

LIGUITL |5 61T Gomeiiym LGymgerdLm LL6ho0F BH6IT STOUIHISET | all6vmiGaHe6lT

OFevaIMmD UGymBaMGuim” | uyGafGuim’ W BarfGuum’ wBaMGuim | uyGaMGuum’”

g 06T Cg60 olemLOLIL] | Fleveumnsled o el o cwi(B £)606m60
SHlemL_ WG| o el

® L 6ueMIDLIL | ©l&F606VT6D Gl&6060TEL LI60 Oge0 | Hla LBWID | Ha, 2 Iy
SI,ET6M6) SLETEN6 LDBWILD M| LOBWILD
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&G B BHENTEL SIeMLOLIL| o miiy
L6606 LDGUOTL_6V
SJ6MLOLIL]
2 Il L SHETEITL L SHETEITL L GMTHSHIEMTEID | SH6EOTENITL L &b G601 LD
(LpenB LOBWmILD LOBMILD oML (LPEDB | (LPemM o6 (LPEDD
STbSHIGNIE@NID | FTTHII60TGINILD
a1 L (LPeDB | DML L (LpeDD

Cumeng — Syrsdwr (Domain Archaea):

e o Oge0 o ulflsenmer LGITCHTNGWIT. BH6eT E6elIeUenSUTL 1960 DI HIGLD. Eeneu
aflloemey  auMUINILGS,  OeubbHBBISEET,  Siheull  uelluTemmGeT  CuTes
FTHSBLOBM G LDH6M6VSB 6T GVILD GUIT(LPLD SHBEIENL_UISHT6D Beneu
a1&erLMGLom." .emLeerd 6Tl OIS ELILIGSIBeT. Bever HaibGHs CHemeuwimen
o auewalF Gflw el 1BBID SLdbenimeiens erflivemed  FTDUIHHSH  QIIHLD
maBl Jmear  Feoemu® wBmID Couml Fev Geuglll GuTHLBmeTl LWRTLBGSHSH S
susais Osmaidamer. SampeT dev o ulflee 1558H6T  sumuleneu
(QHHCHTN) 2 MU OCFUIHEIDBT. 2 LlSHSHETeNIOU6TeN  GlDHlen6evuNeD
aumpb Flev o ulflemiger GamBeur. .enLeLH6T 6laeyd DiFHd Oeulild  LoB@ID
SIS HaTemouled eumpd o ulflemiger GHTOWT DENIGLTEMLIGOSHET  6T6aT6LD
SIMLSHBLILIBHS 6STB60T.

Gumevg — umdleflw:

e OQmawmsbaid  LCImCaMGwim Baer  eumasmwF  Cafibgamer.  Ggeieumer
o U smalbd, anlevBLraiseEnd Sl wngl. &GGrmBuonGamd eu' L eugen DNA
ames st iuGdmEH.  70S  aewas  oyCuiBsmibaemend HalTEF  FeilelelTed
GOIUL L Qg6 2 _milyseT  egied  HeLwimgl.  QungGLmalenerd et
(Peptidoglycans) Qamewi.  GFevoseuenyll  GUBEIeTeNr.  GQLIHLOLIT6UTETEN6
femsliLemeusemaad (Decomposers), Fev gellFBaibamasuie cpslb o 6]
swritiueneuuwmaeajd  (Photo  synthesizers) d&ev  Gprul o ewiLTdss
SQUITITHAID 2 6iTenedl.  LWeigh@md  LUGrmenuGuimgsds  umdblefulmaa@empid
(Probiotic bacteria), gmig uwsew Coruysd urseflumssend (Pathogenic
bacteria) oiFls onalsd uFals sTELILGSEBET.  mFULIGHTUTSMWLITSS6T
aelLBL gpdbmimmer o BLSHEH CFUILSaIgUl Heoll LFMFL LTS S6T Ljailuier
CaTL&HE  smeowTal  MCwmeoTeglds  STELHHD  Spbenigamer 2 BLGHI

CFUISSHET  cpeold  Lellenwd  STBBHBB  GPeVe(hbSH  SMBBIGTET  EHMISE
LOMHBRILISIEL (PoHEHIU LIRISTHBIIL6TET6T.

Cumevg — wGasflur (Eukarya):
o OFe0FHeMeL 2 _eWIMDWTRT 2 L &(Halujld  Feualelmed  GplulL g6

o aEpmIIysemenu|d  OsmenieTenener  uyCasMGuiml (hHeim  etemiLBLD.  BFHeot
o 'amalsd aflerdBLrel LIS  Smigl  euflenFwns  Semwhbsd DNA

&bEM6IT O\BITeuoTL &Cym@om@amib STEnILILI[H S BTBS. Goguiid,
g CLmIenmmashdls0  80S euensd  eyCUTBaFMDHEHD, USFRISISLD LLBBID
aniol_GLmament_flmiserflen 70S UMD g CUTGFTIDES GIHLD o _6IT6ITauT.
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BUBumevalenr S eurHd 2 ulfldeT UGITLIgeOLT, LEhedFHelT, SHTOUJRIGHEN
LBHID elevmIGSE6T el LIf&sliL (helTermer.

apayevss Camur® wewp (The Three Domain system)
lunsgefwn | euiaGaswn | uyéaCafwr |

umpbufiw ggbgievs Camum G wenp (The traditional Five kingdom system)

| Guomenliym | 4GymgerdLm | yehow s | NemmesiGL IEGImT

o0 2 was Camiur® wens (The Six kingdom system)

|urdleflwm | eyiddwm | yGymgerdLT | Lehena | Nemmani@L | oyeflomedwin |

gues amasiun G (pes (The seven - Kingdom system)

wpLImesleflum | &Tel- UGrm Gurm | ¢GymerdLr | ehews Nemmest@L | Siedfiomedlum
urdbleflur | - Gameur
o 1987 & GBaeuedwi - ewwlg (Cavalier - Smith) e oupievs

QUMSBLILITL Igene 660  euemalLUTLTs (Seven kingdom System) wommpile.
@eieuensUTliger U  LCrmGasMGwm L wmmid wGsfGwim L 61  @yewi(h
fAply o evamsemsab (Super kingdoms), wBpid €0 2 VSHISEMTHLD
Ufssiiu Ler.  euppled  wursleflum  wBpid  sTddlurdeflur s @yeni(h
LGymBaMBwimgs 2 evamiseEnd  LUGIT BLrBameur, @CymbievLr  (HB(weiTer)
LLEheNTFH6IT, SHTOUTEIGET BB  aleom@Gder ol  MbH  uBsMBuim igs
o uWiflenmisEhHDd DL BIGLD.

auedsLILTL @ LigBenevse (Taxonomic Hierarchy):

o o ulfl®safer euemaIUT QU0 © &I, CFHTGHFH, auGly, euflws, @GBWDULD,
Gufleord 1oB@ID FBPlerd el g OUIBD  LIYHENEVHT  DIEHLOHSIGTETE.
BmapHH]  HlewewT 2 60D, Hewev, Llfley, Hiewewiliifley, HieeNIHOBHTGI),
iy eugly (Super class), simwem ey, Fmpiy euflens (Super order)
glemewt  eaufleng, HApiy  @EwUD, (Super family) gewew Gohwuw (Sub
family) wppid gewenr  Fpdlend  (Sub species) eel L SenLBlenev
LIgBlenevsdeHD CFiTdhalILIL (HeiTere.

o _uiflaeEndalenLwmear @e6rsbaseoLiL:
o el GHHMImU CUETISpMmBUIL T BenhHeolIle0 FHUGSHHID Curgl
ool HHsememowientw aneieil (Sterile Hinny) o weundmai.
® SN HPMHMU OLIewT GHHemIUL 6T BedbHeoliled FHUBSHID Gurgi
evl_ BHHeenwimLw CamGaumis swens (Mule) o mamdBa.
o gewl FmBHMSH Ouewt LeduLer Sendbseolilled FHUBSHID Curg
eVl BHHetemioienL W emevaT (Liger) o (meurdmsi.

o Siewl  Lelleww! Ouewt Fmissha 61 Sendseoliled  FHUGSHID Curgl
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16Vl BHHeitemioujenl W enLsrer (Tigon) o (heurdma.

dppflemd (Species):

o AUMBIUTL QW& SlILmL. VG FBpslenom@. LUBSHCHTHML  LewiLHeifled
eEITMmILIL L SLEITEL B ICLI(HBSHLI LIewTL|BH61Tle0 S MLILIBSHSLILIL L
e I0LHSESH FHBaimLuwl Csuisamen o MILTEGWL o ulflemiseT  Fnpslernd
gerliL@B. @  Fev  alFalevdsGHEnd  STwILILBGHGIMBeT.  GH(HHISW
Q&L ITemL W &6 FBleomis e dlenL Gl B)6018&6VLIL| QauluwbBuTgI
o6V (BSHSHeEmLOU DLW CFUIHET 2 (HeuTdl a6

Gufiend (Genus):

o om Ourgl apsTenswifledmbs CoHTaMiw OBHHHESW OHTLTLmL U  E)eThIgG6N
Guflerd et iGEBEI.  CuilarddHed @CF @b Sld STEILIULLTD i
GurBemenL s  Guflend (Monotypic genus) eelILBL. IBSHIHSTL LTS,
ouimyed  eetenitd  Guflemd (Genus Ailurus) Heuwiy  umewiim  (Ailurus
fulgens) eemib @Cr @m ApParsmzs OsTamiBereng. SCHCUTEIBI @
Guilendhdled @apIEGL  CuBulL FBplamser  sTailiLBeagd  LTellenL Lid
Gufleond  eteILB o.M,  LeDeHeT, ..Oueded  eletiamid  Cufledhglev
SILmIFUeiener. @  ..Ouedled  GLTeIpsHET, (@i (Blyemer), . .OLederd
orTefl LT (eueliyene) LOBBID . .GlLederd &leveuervl fled (T BLiyemesr) Gumeiy
FBPlemIGET 2 6iT6re.

Lo SNeT 6UMBLILTL B LIQHIen60
® 6U5BID
all60mIGH60HLD  (SIETLDTEVILIT)
Os1SZ)
(PSS HTENHET : (LPHIG BTW HI6VVSHI (PHIOBHIDLG CFHTL(HeDL W allevmiGHdHe6i
ams / augliy
LTI I9H6T - @ L 60 (IpIp&IlD o GImomiseT 2 emLuwled, Lmed &FUILI&S6NT
aflens
WGl Lt — (peiBemméaslul LimTene OememiL &Heauigell WMBID LBHBID
AlTeLBHM6NH  GBTCITL M6l
&BLOULD
CammilelCL — Sl enLwmel (P LOBEID HLIGTTEGET LTTenel 6lamemr
LenyGLoL_ (HbelT
Guifieord
GammGom — Quiflw cwenemujL et Fapfiw BT BHlenev Gammidleill sHeit
Fmnsleorid
BammGom@aLilweerd - Eh SHTe0H6NMT60 L HHIngUl DIBeY] TnTenLD

&Gwub (Family):

e BHGHWaled eaIBIbosTam OFHTLTYmLW CuilamiseT o 66 Mgl eierme.
BoB& Gowub eem OuwiT. Guflend wBmID FBplemsamen eLILIHmSUTE0
DM GHOBHS D66 BMIENID OFBTeRILemal. 6.&T. ..0ualBL GHLIUSMHF
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gnimpgd  Guflend . .Guederd (YemesmeT) wmmId Guflernd Gupbslym (Fmisbd, el
LBOID FBISHmS) hFlLene.

ooene0 2017 60 SO BILIYeT CBTemL HHmened gMuilled, FFTeT 6le|B 9 UG
LOTEUT6UEIT [HETEITIE0 GUTLDSGnlgUl LSHUI euend Olme060 Lenendh BRI MihSHTel.

Oxper @bgHwmaled HBEUTH HewiBLIgSHSL UL Beitern FBplemiseT @bdwmaled
GoBe OCHTLTEFS wemeoliuGHuled LIRULL LHU umddH SHeUMeT aIBl
aEel. 2017 0 ofialuwed DIBIEHTHETTEL  HewILSWILLL G @& e6r(HLD
SHOEOIDUIL T Fnlgll  MHT  HBHBHILMID,  HewIWeMIFHBN  @enbev  HM
AUMNMWSHHIL @ID BB gl uey wd@d  Cureis  emLDIEmLILLD
Osmemieiengl. 201460 GBuB@dh OHTLAFF wemweouled o ulfliphd LTSLI.
alfgweniwd yugh (Herpetologist) siaitsefsss mHeneleuts &bHe Heuener
BT SHSTOLL JTHHe0 LUg eteil GQuuwifll (Ul BHeiTengl.

aufleng (Order):

Foo OUTHIGUTET LWL |HmeTdH CBTemIL Q&M SeLevdHl DISBEG GBul L L6
Gbumseiler OaTE@LY aufleng et iL@BLD. @Cr LOTHTWTET QETHI DI6L6VGE! LIV
GhUBIBT  Bmanhd  aflmFmuwl 2 MILTHGHIBEHI.  TBHHISHT L THD
GxpalGL @®WwuUUpD, ..CuICL @GBWwuUUpD, HTTeGaurym 6B  euflenguied
M6USBLILIL_(hH6T6IT60l.

sreugtisefen  HAbpflemd  (Species Plantarum, 1753) wmmid  Suibenasule
(penpenioset (Systema Naturae) (ugsmeug Ly 1758) s LHsemisee0
aiBerierd  oTHeT  GSUUILRMHHS GBilyseiear  SueliuemLuled o uilifluied
QuwiGn wewp  (Biological Nomenclature) e Qamebeledmbal &b
QuwfiGw @penp  (binomial) eeB  GaTEd 2 (HeurdsLLLLF.  HeneuGul
Qu(pbuTeoTed  HTeugd  wBmID o ulfler  cumadeie  HMHTeL o ulifluied
QuWITLDLIIBEG OHTL GBI 66N HLGLD.

gLy (class)

Qurgleumest LWL HeT  FlevauBenms BT QIBISOSETEID  OHTLTLIHL W
Q&M DILeVEH FBEG CuoBul L  eauflengsefller QHTGUCU su@liy sreILBLD.
dBSHHHHT LTS, IHT oSS GHIMG, GHIMEG GCureaipeney LTEITL 19&H6iT
UGN o eitemerr.  BTUI, Lewedt Cumeiis  smitelGeumyr  euflewgemwd  FibHSH
alleLmIGHBEDHID BeIIGLILTE0 SIL_MIG)LD.

Ez1ed (Phylum)

R5H  HONSHHIOIT  LewiLBelea  SgliemLuled  Flev  uU@LIYSBeT o Wl
LBl 6960UIT 60T OFGY: 6T6ATLIGH 60T 310 MeUSHBLILIBH 6STB60T. 16T 6T,
BHAUTDAIHET, 2aITaleT, LIBeNeUSET LOBMILD UMMl 1986  GUTEIB  6u@GLILIS6NT
AUMSLILTL 1960 SIBSHSH 2 WITLIQHIENeOWITET  (LPHIGHTRNH6T  6lemild  COFHTEHSHemwl
® (HEUTEG) S 6360 ©)6116)(FHIL|BEN6TEF b o _ulflsel (PSS BIT6HT.
WSHIGUUBS  GHWPed  euged  [HIWL  euld  Gumei  GuTgleument LRI BHeiTe0
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RSHHULSTEO SwaISHmSHULD CFTHH Bvar  (IPHIGHTEICTENeNE!  6TENILD
CHTGSHUTD meusBLILIL (HeiTerenT.

2 sl (Kingdom)

® 6leLeUTH OHTGHHUND 2 6ol  aleVMIGHEDHID @ETSENTHBLILL (B 6160MRIG6051D
I UMSBLILITL QU1 © FFLILIQHIeNe0UNe0 2 6oL SSHLILIL (heITerng).

QuwiGw wenpser (Nomenclature):

o Har (yweww), BefiSerr (Inimene), enbGuf (Emberi) wetenmm (Manna),
Qzreyeent (Donana), ujom@err (Umano)

e MFFLIDTSH 6I6LVTAUMSBULINID BheHF OCFTBHeT o MSEHHGL LHWmeuwTs
BHEHGID. T  Bemal  SmTHSHID  OeuelBT B  Comhiseied  LeflgHemend
GBBGLD QFTBHET LGWD. SBOLTWLH 2 vFHled Gmruigd GmPlseT o eiterer.
aeiBau  @alOeuT(h  alevmiGL  SBTUITHSHISGSD  CoBulL  QUWITSHTTEL
SIMPSBLILIL 6OTLD. DIDeTdHGH COTHHMENTULD 6 NS SBBI(HBS (LPIQUITS.
ae0iBel, 2 6UBLD (LPIPAUBID GBMISOFHTeTeNS nlgul SIBSlOTIWID DigliLIenL Ullevment
Quwf®L (peopHemen 2 (Hautdd Geuswmigul BxHeneu

SuImelILGEHUIed SeoSlwiul L HaHw ST GLUUBMaISE b wmealer
UBenauUIWIed 6UeLEYIBT LTSLT &6l Sl  SlauTsellen Hevemours  GHIT
geleSem  (Zoothera salimalii) el QuuwfiLiiul Geitengl. @b
LpphHetel  GeuereleuTeis@, oMl GLeerd FeSweSemw  (Latidens
Salimalii) eteorm QUL L1 (BeiTeng.

o ABULLG. alevRIGHBEHHGD, UMSLILTL B GH(DHDHEHHSWD, DMlaluied (wenmpuied
QUWALH SIDWEBHIIQUI (1pedB GUWITGD (pewB  eTIILIBLD. TBHHISBTL LTS,
2 0 Senaled GCamm@uom Galiiwered eaimid OLWIT WelHmalds GnBSSBEI.
alOeurqp, o ulfluflesr  dApiyl  uewiysemer  BAMBTHL  YfbHOSTETET6LD
OBmESW  CHTLTLeTen  FBplamsepssem, G o sfen 2 mea|semen  DNIHSI
QsmeiT6aYLD ouSBLILITH G (LDEUTESB(LPLD (Grouping) 2 56 HBII.
o uifleomsendgd DoLBw o slen  @HS WBBID WWIBILLL  L6WIL|S56NT 6ol
SliumLuied @ 0fhs  dBtardboasd aflasiiubGdaeusded  CuWfBHe0
WeHIHW  uklG audsHBEH. @p o ulflullar ypsHCHTHBMBID, LOJLISHSHHAI0H6T,
aumfLLD, o ewial L (LPewBH6IT, HHeUMIOLILB6T, wBmId ufleormon CuTeB  Liev
uewLsenet Slslauifid@l QUi (et seaueidhdle0 Osmeiten Geuemi(BLD.

o GQuwBL (WBEHMENTU|D, UMSLILBGHSHID  (POBHMETUD 2 (THEUTEHEGH6L
wemmpeno o _ufiflweder (WéhHwt GUITBILILE6TeD IBTGHW. CUWITNBHHED 6L
QUEMSLILIMTL 1916 (LPIg66060. BLeTTe0 © Ufiflerlieoealendemin FihSEH HBH6UVDHM6N
2 (HAUTHGUSBESG & SeuFwoTarsiGn. o ulflseaiear LgbHeneouled o eiten
SIMHSH UMHBUILT. B CFHTGHH Ul 616060T LD L mIS6TIQID © 66l DIHTSHSHI
o uilflemiseEps@lo  GuWRBHL EFHeT (PdHSHW UG, D0 2 605
alleomdwsd  Quwiigsed glLgHer (International Code of Zoological
Nomenclature - ICZN) eoufsmn Gsedsr oiglivemLuied  allevmisseEps@L
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QuwfiL LS aSimser. Selaimsuied Plaluied OUWTH6T eeleurm o ullflé@ld
@81 @ OuwT aaiume®d 2 BISHILGSHIHIS BTBSH.
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Smoams GuwiGd (wens (Binomial Nomenclature):

2 o0& emalled Paluied DINSIEHTHET DiVETUITID GBMIS OBTeTemiILL L
allglserlern SlglILIenL_U160 ® _ulfluieomeniTdelt o ulfemisenadb@Ll
QuUWN B SIBeT. @6lGeUTH CUUWIHLD BHUGSHBMNSH CBTEHILH. (LPHe0 LGHI)
Guileors OQuwiedgwd @JewiLTougd UGS FpPert U GBSSBSHI.
@eleuBTe & OemBsenmed  GuwfB  (wsB  HOFTB  GuWfGL  (penm
aerluBL. B3 aVaiGaied oleuTHeTe0 LIFUILGSHSIUL B 2 605D (HIPeUSID
o _ulflwevrenitedenmed  BOL(PMBLLGHSUILILG  UBIBEH. (.81) BbhIHus
GxpFlwl umpeneuwimest wuiled - LTGeur HliflerdGLLL 60, eteiipid AbHHuigd Cahprdw
alleomismer Lol umhHIT L biflerd eleimib, SLODBTL 96T LOTHI6VL  LIBED6UUITE0T
wrsHl UpT greoBarumiierd @engsT eiaipid OLuwT GLmIseT3er.

wueuwi@w wens (Trinominal Nomenclature):

apdenied  (Huxley) iommid e féGevemn  (Stricklandt) — sya@uimit
Bibpenpent Sl (paliLpsHert. LeyCrrower (Trinomen) eamBTed  CcLpeits)
CQuWITHET el OUTHOTUGSBEHI. SiSTeud Gulers Guuwit. FBplens  GuuwiT
BEID  SHlewewt  FApSleort  QUWIT - eTedT  CPSBTWI  OLUIWITHMeT  BeWeWISHdH  @(h
o ulflenrsHm@l QuwiBaHe0 WUOLWAGL (wWpedm UGSGLD. @b FBnlersdsvleern
o pileeeEprdsHmLCw 10ed FHs Senaled OTBILITHSET  STEOILILIL L TED
WLOUWAGL (B LWSTUGSHSUILGSBSH.  SwrpiurThaeier  DiglitienL uled
FBptledhHar o L Gwatssdh SHlewewt  dbplend Uféssiiubapg.  eearGeu
Amosms  Guwifled, gHiewent FBplershdler CFTBOLWT (Wenpuler B FuwmsGeu
HHSLILGSBSI.

BUOLIWITHET DIMBISHHILD FTUIEY 6I(RHSHT60 DIFFIQHBLILL.  Ceuewi(BLD. MBUITED
WS LT eHGamgL.  Geuewi(p. @Fe0 CufleiGuwiflesr  (PHeL 6TSHSHI
LB Guilw spmgen e(psHHed Bmbad Geuswi(hld. FBMleID WBMID HieN6ewIF
fppflerd  spFweuBplenr  QUWITHeT  uREISF  Fml e SHHIBenTGeoEW
OaTLmslILL Couewi(Bld.  61.&MT, @bHw el HbeTedHHar  CuTul  HTiTeuerd
eroLIQeeTGLaiterd  eroLIGenaTGLasterd  (Corvus splendens splendens) Gurfients
Quwipb FBpler QUL EIBTS BHBGLD uwTer QUWfGD  (LPeHBHS
LT GLenenill et QuWIT. er.&m: BTeyT BTEYT (BbFHw Brsb - Naja naja).

QuuifGeusbaTear SigliuemL. algss (Rules of Nomenclature):

olalwed  Guweny IFFGBL  Curgd  gTuleuTer  6I(SHSHIHMENL  LIWSLGSHS
Gouewi(BLD. MBBHENTeL 6I(pHID CuTgl @ableuT GFTebemeLW|D EenL GleuaTall (b
DlgdHBsmgL. BeauewiBLD.

Guflers GQuwifledr (PpHGEVWSHSH GufW e11PSHSHTe0 61pSHLILIL. Gouewi(hLD.

Fpplers GQuwiT Fpflwr e11pSHBTL TSI Goreut(HLb.
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o Am OeuaiGoum 2 uifisefler SPfialuisd CUWITHT QETIBTS E\(HHBTHI.

e o UlflanddHer oPalwed Guweny ep b  Bursk SiFeweid SRl BIhH
alemmisiw  opflalwed  oslehbflar  QUWIEHTBWT  ©ILLHI  DIUTHI  Fi(hHHBHLOT60T
CQuweTCWT SImal uHe] CFUIEH umIBLar CaFToHg 61(Wsh Geuewi(BLD. 61.5m.
Fmsd - ..Ouederv aBwimedest, 1758 &levevGI . .GLeMed a0GWT (B — 1758.

o FpPaidsmaps SmiLBbd SBlehlar Cuwmy SeualarbdBEg meudsGh Gurs
fppdeons QuwIT 1,11 Slevevd ae o L& (Wigpuwl Ceuemi(BLd.

ABSHBIBET LTS Bevddiguled eumapd AT CLr  LrseLeneverd (Cyrtodactyus)
aem  Ueved  oiHemerid  dWILMlbgkl  QuwifilL  omlepyTer  eugsh &l eresTLIGUT
Cuwifled AT GLT LrdhenLemeverd eugsPliflenwt eters Guuwfriu’ L g.

dppflenss Camium® (Concept of Species):

o Fpleid eleIUG GUMBLILTL 96T SIQUILIDL.  DIVSBTGLD. FBplernd eleiip  GFT6D
ot G  ele@UIITED o (haumdhSLUl LGl 1693 1b  sewiged  Geueluiment
SleumenL W - Freugmiseiesr  Gurgl  eugeorm  (Hisoria Generalis Plantarum)
(i@ OHTGHHH6T)  61IB  HTVIL OUTSH  PSHTOSWALLO[HHSH 2 (HeUTeT,
LUBSCHTBBHIHe0  @5dmwbhsH 2 ulflasgwCan FBpland LG0T 6T
allensaujemenmt.  &GITeveLelGaIULIND  SHealenledl Wl  Buibesuller  (Lpenms
(Systema naturae) esignitd BTedled HABYSEID 6TGTLIH CUMBLILITL QST DIQLILIEHL
SIVG ol @MU (BetenTT. UBSHCHTBBHHID 2 L BOFwelwelsvld @HH
LewiLBenens  OaTeni(h, SHHIBEHHGH6T @OIIOLIHEHD OFuIgkH  BIOLIHESS
Hper CETewiL  aPSHCHTHIMBeLEBMET 2 (HauTdG o ulfldh 0HTGHSH FBplerd
o&d  uIWIMISSLILL Beitengl. 1859 60  gmieverd  Lmiielet  “Hip3levimicbert 6ot
Gzmpmpd  (Origin of species) e HIedled QuBens GpiTaler cpsold
FBpleomisended e Cuwrer uflewimod GHTLTLEmeT allema 6o,

QUL QT alleVmld ST FTewev  6leILBLD  DIPEHT DIewTeRIT  aIleLRISILIGD
yhisT  Ogaimerulear  OFHaGoB@L UGHUND  GUTHIDSSET  UTTmEUSHDBTH
® (HAUTHBLILULLG. B& gmHHTY 1500 gsHsT ugliueanaled alfloueL hHaleTengl.
g GhsHwmaler WsLGUTW alevmaslulsd LRSToHH6N60 QaIBTeEd $HEHDIHBSI.
B EISTal60 2553 QUGN S LITGIT ST, NRVITER FBpSlearmics6lT
LT &IBTSHSLILBE I3

sl (s Sevalsstar smalset (Tools for study of Taxonomy):

* FHTOTHIGEHSSGHD alevhGHBEHHSGHD  OCouaiGoummer  auemELIUT. (S — S(HalsHel
BA(HSBSBH6VITID. Sreuy QUMSLILILITLI9B& 5 SHITEUTLILISHE0IRIGH 61T eTeorl ILI(HLD
CamTGufwpd, sHTeugaluwisd CHTLMISEHD SHAISETTHL  LUIeTLIHS L6
allevmiGHelleln UMSILTLIOBE DI(HRISTLFWsD, uensIUT. (g SHneCaTe0H6T
AleUmIBIWIED L RISTHEH6T LOBBID SHL60 LhISTHH6T GUTmenal  LILIGTLIHES 6TmBe0T.
Gmrrly semiuenl, SUIe OCFUISHED, DIMLWTEND SHTaEIH6E0, UMSBLILGSHHIH60,
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UTSHIBTHH0 OBBID pauerll UFHey CFUIgHe0 CUTSIBeNa  aUENSLILITL IQMEHT 60T
SHNS FnpIBMTGD. oo (PHHW eumSILTL(H SHald FmpIEeT UBB SmiE
alleufldbaUILL (HolTerngl.

umibufiw euenaslium’ G smelsst (The classical taxonomical tools):
auemaILT.® FHme|Csrevss (Taxonomical Keys):

BAemey o _ulflamseErbdamL G o atem  gBmenw  CouBpieniogenen  @UILIL (B
SITUIHSH 2 (HUTHSULL LM LG, @alOeuT(h UmSLIUTL(H HemevdbGHD
Sl auensWTen HmeGHmed STl ILBEHBSI.

SmEIsT_ fwsd (Museum):

uSILGSHS UGBS ILIL L SHTalT, allevmiE Beifleot CaT@LIY o ufifluied
SIHRISTLHAwsd  eleliuBGld. @& HewiB 2 _ewifald, SBEHOD  UWETLGS B
wyuBpitt  Gumer  (Extinct) wBpid o ufmpLer o eiten  alleomigseflen  omdfiser
auflwns seueuiflsemes uBys oPba CsTeTen B& o Ha|HSIBSH.

afleomidlwed WYhsTHS6T (Zoological parks):

weld GCBUTTEnaIULL 6T gnlgul  UTHISTUILITET el ILGHulled ST B  al6evmiEEHemer
MAUSH([HHHEO  TUBISUID  LRIBTHH6T el iLBLD.  alevmi@seller o ewia)
(LPDBSHMENUILD L HoWDH (LenBHmeTUD DPIbH CFTeiTen Eenou 2 56 e0T3e6r.

sLev Ymstsdsen (Marine parks)
BRIGL UTHISTLIUTET Feled &HL60 T 2 ulfleeT emeaubsLILIL (HeiTermeor.

oiFfLiu’ L suemalium B smalsen (Printed taxonomical tools)

SIOLWTET S ML&6T, leNbEmIB6T, ST  UNSTI9H6T  OBEID  alendhsmd
GPILCUGBH6T SBHuieaT B6IaImBUNed DL MHIGLD.

(peudans Senalevrer euenasliLm B smealsst (Molecular taxonomical tools):

o LHw Oxmbed BmIumseie euenTddl, umpbufiw euenslLTL Hd SHaluledhHba
(PLBEM  DIGNMATEVTET  UMELITL (hdh  H(HAIHM6N 2 (HaUTHS 2 FHalu6lTermel.
SFHBH  FHevelWID  LOBBID  BOUSHSHEMD  SpBliemel  @UD(Lpenmas6iTedt
FBUILIDFRIBETTGHLD. &P UL (LPEDBE6IT QUGS ILITL 19U 160160
LIWISTLBSHSLUILI[H S 613601

o o o ulfluller 19.6lereg. alled o 6o GWISW WIYS GBUIGHMNT MaUHHIS
Camewiy  seueuiflend @UEUULL  FBPaibmsdsd FThsHT  6aaim  Smiw
9.e160m.6).  eufd@ui® (DNA barcoding) Osmfled mILD o HodHBH. @b
I  GUPWHFHe0 2o 6o  MBaisehsHmLCuiwmer  eBpeny  CauBmlenosemer,
I9.6T601.6]  eufleng  Slemoli] cpeold SewILMW 196166 Heoll] udbasd (DNA
hybridization) eignitb GOFHTifled HILLID 2 FHeySm@l. 19.6160.6. aled o 6item FpLiLy
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Smwlismen  SNhal QUGBS  cpeold, o ulflewws  SiewLWTeTD  HTewl,
9.e1601.6.  mECremas  Gzmflsd mIub (DNA Finger printing) o sedng.
RHHMIDG| 19.6T631.6]. cLpevHInmIbeeT alflend oemioliled o eiten GeuBmIenLoSHen6T
19.6T631.6]  LOTAHMNBEM6NLI LIV  HIWILMIH6IT Db GHaIHeT clpeold ¥l Buigild.
SNl ENE) QUEMTUIMISSLILIL L S|600TL_MiIH 611601 Ls0Geum &H6H1EMLDB6IT 63T
uglumuiey (Restrictiction Fragment Length polymorphisms anglysis) steiimi
QuwiT. BB WemeTGwT SleLevd odelletl LGS emWGWT LTedwGred gFmisded
alenarenw (PCR) nwsiupsd), Qumes et Sipmer auemaslium Bd smalurs
L6 (H & &H6OMLD.

dpflemtisamens SewiLPlub FHrelwms  smelser  (Automated species

indentification tools):

BB Sl FMTbHSH SHHAIBMET 2 6TeNLSHHUWSTESGHID Hen6:

e (Digital Automated Identification system - DAISY) grefwma el L e
SHEWIL MWD (Lpem.

e (Automated Leafhopper Identification system - ALIS) srefwms)
Bmevgal (Leafhopper) semiplujb CT@SLL.

e (Antomatic Bee Identification system - ABIS) smeflwm& GCzeaf (Bee)
SeIL B OHTGUIL.

e (Species Identified Automaticatly - Spiders, wasp and bee wing
characters - SPIDA) — srelwsd wempuilsd fBpflemiser  @sewpwiin®
(Fevp e, Genal LoBmId GHef)

e (Honey bee wing identification - Draw wing) Gaeisseflen HApgsamen
MOUHDHIDH  BHEWIL NS H6L.

yaw euenasLium_iguisd smailser (Neo taxonomical tools):

OFe0L HlewTaIMILILH6T6N  cLPeVHIMBI  DIENIOLILHM6T  LD6TeTenl  [HIewIGemiTeha el

UL S eLpeold  SImFHev.

BLSmSUIweler Sigrinenuleorer smeiser (Ethology of taxonomical tools):

o uiflseflelr HBLHMS UewiLBefedr  SIQliLenLUled DleuBenB  UMBLILIBHEHHIH60
G,  eLaT  UBmauseler gead, o uldgredl o 10psed (Bioluminescence)
GuresTBem6.

aielwed gFmimbd euemaILTL B &@malser (e - Taxonomic resources):

BeveniLafled o 6Tem QUIBMS SIHRIBTL FwsSHHTe0 augausnodaiu’ L. INOTAXA
aeID  LlelTeluled &MThSH  cPeLSHSHle0, FBplemiseilenr SHewlel FTihe LILMISEHLD
allensamsend Syl Betener. (INOTAXA means Integrated open Taxonomic
Access).
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Grigaiufled wev 1WeLEIUIET HeWTHHT  AIGURIBIDIBIB6T 2666,  60MIEFHSHEM6NT
UMSBLILBGSHSTOe0  DuBemBLLBE  SIP¥HHICSTeTUSH  GWLILSHMS GBLBSHIID.
BTICHTBID  YFHiygk  aleomdlamiaser  HeniBLIgSSILBSH @B,  DiQIBMB
SIML WTeNRISTemID, DuBBISGL OuwflLeb, SSBS&FW (wenpuiter @ mUiL
Hlemevenwl  (systematic position) GCaIbOsGHEH @HGHAID  UENSLILITL IQUIED
ChremeuITeIHTGID. OHHRISW  COFHTLTUmL W  Uewiseier  Siglitienl ulBGsoGul
alevmIGevsld  MSLILGSHILGSHEBEH.  alevmGdeT  wGsMGwIm’,  LeOF6D
SIMIWLIL, FTIHSHINIEmID o ewiel L (s OFmewi. o ulfleer GCuTamBaBm®
alevmGeusld  OaTemiBeTendl.  gmHIHTL 36  CFn@GHsemend  OHmewrL
alevmIGHVBHFH0 11 CFHTGHH6T (PHAMDSH CBHTGHHH6T YGW. BFH6L
IMSHSHMLD 99% o uffser (P SIOBEIDLIBBENEISHET(GLD. LOBBEN6
(PHIOHQIDLML I,  (PHIGBTm6I!  CLBBI(HHHL DleLevH  OILIBTH (& FH60 601
SIQLILMLUTED  (PSHIGHTEDIHL UIeHe  LOBBID  (PHIG HTRIBBenal 60l &
Qu(pd Lfleysenmad aleomiGHseT LIMfléasliLl (Heitermen.

GUMSLILITLIQET SJIQLILIEHL FH61T
(Basis of classification)

uew OGFed o ulflee eumdemwsd GCFibhs alleomiGHsell, DML LOBBID GFuIeL
Seatenouler  SiglienLuled  CoumILl Y HHSTAID OFeL60[HGHHMIEY, &L L GHLOLIL]
[Blemev, o L M@ Lu e &HEHI6NLD & 6UIIL_MRIGH61T LB MBIETETENLD SI606VF)]
HEMILMIBH6TNEL60TENLID, (LPSHIGHTenT LOBBID © M| 6wl eumhiSele  ienLolILiluied
Gumeiip Flev QUTGHIUTET SIQLILIML.  LIGHTLHENETUID OILIBDICTET6.

SLL6MLOLIL] [Hlen6V6IT
(Levels of Organisation)

alevmiGHevsHmebF CFIbhd alevmiHBeMmaISHHID LIvoFe0HaMTe0 iamenal. GLogib
Bemau  LeGaum  aImE  OFL  HLULMWLIBHMET 2 el ulel. 6w  OFeD
o ulflseflest 2 L6l 2 6femn OFeLH6T Helwmds Quimid SuieoTdl. 6erGal,
Slmad  Lenldemenl udlhgk Oametdlamer. UOFs o ulfleefled  OFsdser
LenlsCaBL  HellHeHalwunsCear, oievevd @GCTaImaWTaT 6ClFe0sH6lT eI enemlhal
HFDHH6IT, 2 MIILH6T IOBBID 2 ML LWL 6LRIGENTHEAT 2 (ThHEUTE6IIseoT.

QFe0 oenafeomenr &L Lemwli (Cellular level of organisation):

SlglienL.  SjemallevTen S LMWLIML Sl BLUEHFH6OMGD  HTwTeLTD.  Eeumnsled
OFe0®6T  FHeriTeuTerr  Hleweoulled  EeNEMIHHIGTENHTEL © GWIHIOWITET  HFHSH6I

2 (HAUTH6060)6. SIHTOUG Slenae g6V S| GITT60T &L LemLDLIenL
OeueliliG &g etmer.
&L_BLIEhFH61 651 GeuaflwBaHsIe0 SHL_emLUITeoT LerCameng L Glg 6061

sTenilL(hSemer. Geney o ulfluller ©jemey WBMILD UQaISHMS [BHiTemTuls S 6ImBenT.
o 6en(BeHFHe0 OCaTWCamengl Sleevd SMFUlM SIS ML OFe0H6I
ST LB GBI,  FUTFD  LBDID 2 wieyl LSHHBGSL LWL gHIeUTsH
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HL_BLIeHT D61 6dr o L eveufiGul OF60S T8 BOITL L $H0 5 ® (HEUTHGLD
Gouemevenulss OBTLCeTengL. OlFe0H6T GFUIFBIB6.

Fa seneleoren s Lenwliy (Tissue level of organisation):

Foo  alevmsefled, @8y alswrer GoumevdamendF OGFUIHGIB  OFeLSH6N
QUHRIFMMIHH  HFMa o ewLTHGH M. [[HIDY OCFe0HEHLGT 2 6wl
OgevmelT  BUUSHTL  FHlaalaelen  CFe0&H6T  QHRISmeNIHH  SUImSI
Qurglliueiisemens  CFUideiper.  Beleumauieoner  SLU LW  FIHHSE
alevmi@senmenr  HOLAwWT OHTGHuled STaOILGSHBH.  DeleuTmrer  Ha
® (HUTHSBLD, 2 L 60 SLLenwliy UMemoshalen (WHed Hleneowm@D. (mamLJm —
GO0 ®a6IT).

o @i Senaileorer L Lenwol] (Organ level of organisation):

GUEUILL  ueienwd OCFUusBaeTd ULCBILLL  HESH6T  aImlenemihl
® mpIisemeT o (HhaUTHGIHamar. Ha  enaleorel & Lewolenl el
(WGl SiemeuTe @ M SLLMWLIL (PSH&T (PSHeOTS Sl L LIL|(LpdHereuid
BB 1B 2 wi OFTEHsaiab GeuaiiiL L gl

o @I ey Senaleomer  sLLemwlenu  (Organ system level of
organisation):

SLML  L|(DHB6T, 2 (Henell L(PHH6T, 6UN6eNTHNFUIL IH6T, SHanIbHTeVISH6T,
GIo6LEYIL_6VIH6T, eSOV LoBMILD (PSS [HIT6o0Nl B 61T Guimests
o uliplemeouigeien  elleomiGHeT WsF FBhHH Hpeienlwl S L eDLLIeNL
CaueliliuBHFIBlemerr. Beileuensd  alevmGHeiled, BB DIGSHeT  Lflewimog
CHTBBHFHTL 2 | BB LML DHBF FbHeoTen DIDOLILDL WLISTH LIS
@by alevm@Gdelled  FHFESHeT  QHEISMeNHSH 2 mIliSemenu|ld, o MLl
LDGWTL_GURIBEMETULD 2 (HaUTHGHHAIMBET.  @EICEUTMH  6RIL6V(PLD  eelGleum(H
ueniGur@ OHTLIY OaTewih QMmEHmEH. Delauendulsd o mif]  LDeuTL 6V
Slenalevomer  sULemwl]  OQeueliuGSHSILGHOBEH. DHBF  FBULYSHSHTNLD
QUTUIHS [HIDLY OBBID 2 6TeFe0H6T © M|  LD6WIL VRIS  OlFUIs0SHM6N
(LP(LDEMLOUIT S eiml  Gaibg @ (THHI| 606301 & B 63T 60T DG  Flev
allevmidHSHerlled eTerlemLoWITeT HTHEoum gleveumnslev DD BF FEH®60
2 L WHTHGaT, alevnigdeiar HeamwsCaBus STearliLbGEBSI.

aBSHIHHHT LTS, SlewLll Lpdseler Gafliomer wewileudhdled  Crowimm
Geueliliypshaiemer LB STeniLUl (B DIHIG6 UTWTHAD,  LD60SHSHIENETUITSGLD
CawedLBUFHTe0 DiHeT GFfomer LWL 60D (PUPemLOILBTF  GFfomer  LD6wTL 60D
aRILBHBH. 2 (HemeLl LI(IDEFH6T (LPH60 (LPHIGSHTEMNSET 6UenJ 6UTUI  LOBEHILD
evHFHIeme 61T DHCoUMI  FHIWeTHET  GIFMLOTE  LOGWIL 60SHFHD  HTCUTLILIHEUSHTED
®a (Wepenowimes OFfOTeT LD6WIL 60D 6TaTa D DIGNLDSHHLILIBESBSI.

Sl CuraiCn @rHaF ameBTLL LWL 0HHD HBhHSH BB  CLPQUICINS
oI BMHEUMBH6IT o _oieniedll. HWbhSH uemnd SMEBTLL LWL vHHe0 BIHS
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BTeMmIGaTGIemIOWITe BTHHD Ha DewLOelafluled MHIFbLldh STewrlILBD. (61.5T.
HISHBTeVIH6, GILoeLIL 60&H61T, (LI BHTEJH6T LOBBILD 6UTEVHT6mNSH6IT).

eplgul  auend SMEBTLL el evHHe0 BDIHSHD LLGam SieTaymL Wl EF&HHH
GwTuseTer PG OFSHILGHBH (Hwel, ey, @JHDH HIGHIHTENHISENT).
QUMGTHEMNFL!  L|(LDSHH6T, HEMEUBTeIH6T OBMILD  (WHIGHTnH6Ne0  Eeiloums
SMBEMTL L 106WIL_ 60D HTeILILIBHSBSI.

FIG5& LBEHID cpaubsdH@ SHLLMLLILY
(Diploblastic and Triploblastic organisation)

smeuenTFAullest Gurgl &HaEdbseT LOBBID o BIISH6T, BTWIH DIGLVSH  CLOGTHI
smheweolien.  (Embryonic germ layer) oiGs@sefelmba  Comeanpidsimse.
Gxpmmmd  1oBBID  HHeUTTFFUleET SigliienLuled FIHDHG LBBID  cpauBdHE
alleomGHei ol QTG eUmBHTHL  LNfdbsLL (BHeiemer. LMULL  LOBBID
SIBLLUML 61T B(H DbHGHBmeNdH BT alevmGHeT FIHHE alleLmig)Hern
gl SmWHSILUGH@EBar. @FHev  yUpluenLulelmba  GomumsHGsHTend
slumLWleambs  GLBSuT oGS (Gastrodermis) Gsmaipideiisent.
UpluenL  LBmpId SISLUmLEG L uled Wwiuth SoLwnsd  WBEFTHeiwim
9IbHG STETILGHBEHI. (61.5T) UeleD, 26060 6T, HL6OL FTIDhHD).

Flov allevmIGHET 6UeNTH(H LBLLDL, DISLILML, HBHLILDL 6160 (LTI &H(HELPEV
SIbHGHMeNS OB Tewi(Boiienel. @elalend aleUmIGH6T (PaIBHEG a6kl H6N
o160 SIEMLPEBHLILI(HEIGT360T.

UsliueLulledmbal  Camed, @pg, BILUSET, [bBHWD  oB@ID  wed  Gumes
® mIisEpld. ELUMLUTImHHE  GL6D,  HIeOJUITED,  HeveSTeL  GuTes
® mIIsEHD. BEULMLUTHHS SHMIFH6T, 6IeVIDLH6T WLBBID @FHuid GCumes
® mINSEHLD 2 (HeUTE6dTN360T.

@u(mLDUTeLT 6T RDCETE al6LRIG,H6IT o2 MU LDGOITL_6V Slenailevment
&L LemolIlenend  Oemeni(heTener. (61.8T) SLOL LUDSH6T (IpHe0  (PHIS
[BTEI HET  6U6MI.

g&fT sl penpaei (Patterns of Symmetry):

Qm FdaSr  aFHogHiT  (pewerl uUGHdeieo @Gy wrHflwmer o L edled
LG Bemenll CQUBEBIETeN HeTenlD FIDFFT DGO 6l ILBLD. D& allevmiE Herilen
H(HEUGTTF (LPeDMUT 60T SliglienL_uNGeoGul SIMLOBBG). J6iflemLouent
® L eUemIDLIL &SLBLEHhTFH6TL STewlILGSHBSH. FWFF] DO  EEL60THIHTED
BeIaleVmIGH6T  FIEFFTBBME! YLSD. DHIHMBW  AleVHIGHH6M60  [HIFHSHTLOT60T
o L eoamoliBum  eugeuGom  smeilLLTH  61eiGol, Eenel QUORISMBM  AUY6UHIH 60
STEILILI(H &5 63TB60T.

® 60 bW HIH aufumsdF CFeosuld ebHll Llenayd Releuifleefear o 1 oo
B gFoUGHsaTel UMdbaTs (.81 &SLBUEHEH6T) GE6leuend FOFSTMBH
H&IemID eI slsmend CFibad (PHMbHH uUIBmIS STEVHNID (THHeNHH6NT)
SIS BSI.
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FIEFF]  FHeomLWmLW  allomiGHeT 2 Le0 2 MIISmen  EenenlTsLl
QummleTenerl.  SIFHToud o Ledet ool DFFeT  uPwmesF  GlFe0eID
SBLNeISGHT(H 9 | M6V &\ FLOLITSHRISETTHLI LIfl&@Lb. OIF 6ot
B mussniseed @6y eumBWTE 2 L IBILILG6T HTILILBLD. woul  DIFF6ir
apwnes  OFeosuld 6heH UTHCHTBL B FUGHBMeT OCBTHHITL DI
a&swsdT (Radial symmetry) stemini@io.

TEFFIFFHMLW  allevmiGHelled GedLGHs LOBBILD DIGLILIGHHSH6T  STeILILIBLD.
SLEITeL  (PSHIGUUB, euuiBpIis uGHHCT 6uevdl BBID B & UGHHCenT
sTeoilULTE .  Belauensd o ulflseilar o miiyseT eww SFmFF  FBNSieVID
QI Lalgaied SIMLH S| (HBELD. B gl FI(HHS allevmiGderlledt  (LPSHBIU
FIDFFTHEHMD LG, (61.8T) &Le0 gmophd Cureis  HIGLMweideT  LOBBID
LeUeNd  SLemmeulld (P BHTelld6T auGlienUd FmibhdH cpeuBHES S L DIDLILEnL W
alevmiGEeiled MbIMF FW&FST Heatenp e BGEmaE (Pentamerous radial
symmetry).

Orewih Qenewl FIDFFT UbDHIBM6NDH OEBTewL  alleVmIGH6T FIMIF FIOFSFT
SIMWLIL| 2 _6DL Wen6e 6T6LILIHESGTN360T.

19@erm.".Gumym  GumeliB  alleVmIBHTN0D  QFFFIDFFHLGT  D(HUSS — FIOFF([HLD
Smenby  STELILGHBH. OsB& FyME  FwsSr  (Biradial symmetry)
ereIGUWIT. 2 ufT euemauied Byemi® euemad Fw&sT SHemmisenr (Plane) i GGwW
® 6iTeNedl. G&IMI HeTUF SIFSH WBWBID FTUIe DIFSH UTHFHeID, SlenL Lol L
OIFG AUTHHVID, DIEDLOhHGleiTener. (61.&M. FlL| 6023606Vl - LienGrmLilgmaalui).

owwl  oFFear eufl GFsoed GCaHTH Slevevgl Hembd o ulflewws &  Fwol
ueFwrsl LUfssred oz Souss gwsdgemwor] (Bilateral symmetry)
oeiiL@B. Gl L. FWFFT  Healewo  OFmewi  Geleuenioli]  cpeu(BHE
o ulfleefled o ewiey GzLayb, EemewCHLeyD eIHfdeaflLOBHSH DHLILNSDH6LD
2 HalF OCFUHBH. WPHGSLIYBLD WLBBID UIBBILILMBLD, (W6, L6l (LpenerdeT,
BL &, Q6L LUSIRIB6T B LGHHmend OBmeniL  allevmiGHeT @ UHDHF
FIOFS (HEOL WeDaUWITS E(hHHleimer. DHHmEBUW alevmiGHdeller o euiTdFd LoBmID
PGS DIGMIDLILIHET  aI6UBIBIHT  clpemell  SIHIDLILSH6T  allemIsledT (L6
pemeriugGHuied  GealbgieTensmed  sald  sHemeownssd  (Cephalisation)
HenL CLBBIeT6NG)I.

o | (G (Coelom):

alevmiGHeiled,  SlMBGIGTEN 2 | BSHWOWTEIH  leUmIGHM6T  eUemSLILT(H
(ALY @dsé?u_lg's@mm CUIBBIETETSI. QILIHLDLITEVT6DT a1l6VmIGH BH61Tl60
&LH}@@U_IITGOT@J ® | BFUHEGSD 2 606 GHLMISGD EenL uled SIDIOHSICTENS).
BFHe  GeuT LGH 151G SIb5 S eTT6e0 BB L HTGLD. o L edeir
o LBeWmw  Ouptignes  elomgse o L BeWwbBmer  (Acoelomates)
aeIIL(BL. BFHe0 o L BGHW HeLeTHHTL 2 L6 FBMISH FHLdH SHeenLOUL 6T
®_eEemMILIL GG LOWBBI (Perivisceral cavity), ST ILIBEISHT6V
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® 6iTEmHmILILHeiTeor & HHAHTLOT6T BUISHBHNHG HBHHBSI. o1.&I
SLMLLLPSHH6T  Fev  alevmGdaisd, o LBGW pupemwwd BH AbSS
algledw  seuflewens  GuBBi(hEBaledenev.  WIBTH, BhH  DIbBSHHTEIHI
UBLLSGHD BOH DIBSHITHIH LBLUUMLSGHID DSLIUDLSGD HhHaled o eiern
uGFHuled meTmls Fm useT Gureim STeEOLILGH EIBET. &6 SUITET
o L BeW Gumed o LB (Pseudocoel) stemayd, oifed MiybLlujeirener gHyeutd
Cumed o L BeW SHyeud Pseudocoelmic fluid) ereieyd SiempssILGSBESI.
BHImaL 2 L BE&LHSmeT OuBmIeTen alleomiGdseT Gumel o L BGHW al6vmIEE6T
(Pseudocoelomates) e@miu@B.  (6n.&BT. 2 (HeweNll  L(PHE6T)  [HIDF
FLL SIDTHLD 9 6M@HMIILIEH6IT FHHHTIOTHF Q& uwiedLIL LD, o6 | L1
QuTmHLBeme 6TeMBHTHS HLHBHIUSBSGHID BCuTed o L BGW Hyeud UWETLGSBSI.

Bph SGSF6T o (HheuTel o L BGSW (WpIpeu HID SHyeud [HIFbLld  STewliLGLD
@6  gauT QuUiGLmelwd eeiuGDd BH DABHG 6LlHHelwl  CFeOSH6MTED

. BB o evemowmer o LB (Eucoelom) sougb. @genell
Gumpleen  efleVEIGHeT 2 eawiewd 2 L BHYW o e weme (Eucoelomates
Coelomates) et SwWEaLILGAGBRL. 2 L BSW 2 BTG  HesTenLouier
slglitentuled emFBamdBeum@uol.  (Schizocoelomae), wBpID  ereingGrrd@eomGLor

(Enterocoelomate) et B eumassenmall  LIflbsUul BeTemer.  HBHLILIHL
LemayLIBeuSHTeL o (HeUTE6IIm o | BGLPlenul o LUl ail6LmIG, BH6IT
mFCFTFBeonBLOL (hH6IT 6160l DIEMIDSBLILIBHSIIMBE0T. (61.BM.  CUMETHHENFLIL(LDDHBHEI
B HT6VIH6NT LOBMILD ©LD6LEYIL_6V1E61T). 9165Cumeiiy, CLPEVEEHL_ 60165
(&L TOSH6BTIQITTE0T) HBLILIEDL mLIG6IT60(HHS) ® (IHAUTGLD o LB
Qe M€ 1 {ERVIITH) 6TGTALD SIFHM6IILI QuBEI6TeT al6VMmIFH) B 6T
a6y CrmFGeom@oL (hHeiT  eTedliayld  SIMWSHSLILIBGHGIBer.  (o1.8T, (WL BHTed®e6T,
SIMIHTRNH6T OBBID (LHHIEG [HT6wTH6NT)

SHEWILIOTHFID BEID (p@HIGmTent (Segmentation and notochord):

Fov alevmGHaial o L 60, 2 6M@hd LB, eauflewswins @Gy wrgHflwmer L6
LGHasemasllfessilgmrsed  Haemwu s wrdsd  (Metamerism)
eleTILI(BLD. B bHeWILMIH6IMN60 Flov 2 mILI|HeT Lewi(BD L6wI(HLD SHTeIlILIBLD 6T6rTU
SHWIL DGO GUMETHHMIFL L|(pSHHelled STaniiLBapgH. BFHe0 DbSHHBHS
sHeILmis6eT @Gy rgflwmer emwlifed STewrliupd.  SLeTmed SFUUTeT L&
Gumetis  HamIbHTelHeNeL  @AIGeUTH  HeWIL(PD  Siewwligd  GFuwedeId
GoupLBHBSI.

AleUmIGHET  FHRIB6T S  UMTFHBTOSHIN — gHTaUH @  Hleweouled
(WPSHIGHTmel  QUBBIHHSTEL  DIGIATRIGHET  (PHIGHT 2 DL Ui
(e_mpFeanuieumen) ereILBLD. oo  elevmiGsefler ameveniFFuler Gurg BB
SbsFIBha 2 Bauten WG  CuTEz S WPHGULBSHS
sTILGEBH. Ba  walemTew  (notochord) eeim  SiewPSSILIGLD.
(PSS HTED6U0TL Qummieiten  Hedtewioulledt  DigliienL ulGeuGul VMBI B6IT
(PSHISHTEDIHL ULIN6  6TIMILD  (61.85M.  HENEVHTEWIH6IT,  GUTEUHTEWNH6NT,  LOGIHEI
(PHEO  UTQMLIQHET  6UeD])  (IPHIGHTRIBMene  (SHIM6MUL6UE6T  (LpFHe
SIMJHTENIH6T aUen]) el @Feni(h euenHenTall LifldbaLliuL (Beiterent.
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(e Qe - yam&ﬁfi

B ShlLLsna) I!'EGII'H.EI.II[I
Ba / e giy / - _ |
— o gy L «— — 2L feiufpena plenl yapdssn

ST sHs0T N

— %E‘;:? ——Cuel e paiff . e mevend yypdae
2 L Wwenal

EISDETGEDS Ljpdsen

— T A

| o_susniowre —— Gudog siimsh

e Limp WL Bprelima

2oL Wena | sgpredasen
L w@e prads

alevBigevs euemasliun®: (Classification of Kingdom Animalia)

e 2 |60 SlLeoiler Suglienl uied  aflevmiGeosld,  UTITCFTeUT  LOBEID
WGl LmT@aFmeuT 6Tt EY(HEHIeNewT 2 60HMIGeMTHLI LNfldbHLILL (HeiTerment.

1. umyn@smeur (Parazoa)
&LBUEhdF GCUTSIB  allevmIGeT L0 6F60H6MTeD SLeTenal. 6lalenId OlFeLH6I
SHeNTFF TS B meWIHRHIGTETH). © GuTEmLOUITEOT HaGour o miGur,
o _(HaUTHAT606M6V.

2. yow LmBsreur (Eumetazoa):
Uew  OFevmemend  OFmTewi  @elelevmGdeiled HlG  UTEFWML HS
FHaspel o mmsGeur, o miin] 6w 60THECT 2 (HeUTHUNHHITED Dienal
wpGoL Lm@ameur (Eumetazoa) ereniLiBib.

[GRIBIE: o uiflsel ST FFIOFF(HEML UI6HE LOMMILD B\(HLIGD
soFfmenLwener  (Bilateria) e ©m  euemslLTL(B  Blenevusmend
OB IT6mT1(H 6TT6YT60T.

Beneo 1 SFFwFFmenLweneu (Radiata):

e L0 Oge0 alevm@Gselled &Fev alevmGHeT LUBLLmL OBHID SISLILGHL 61601
Brewih DIbhbGBemen LB GuBBIeTener. @Jewih DIbHBGHBEHSHGLD SevL Cui
Omevedl Gumeiip WBsT&HleflwT STaRIILGHBH. Bever DTFFLOEFF(HEDL UISHTHLD
FIGHGS  HOTMLWMLWSTHD  STewrliLBslemer.  (er.sm  HIOLMweiiaenmen
&L 60FMIOHI, Gemevedl et) oBmID 1GeT. .Guniteae (FU OCegs0edHel).
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Bewev : 2 Buss FwFFmenLweneu (Bilateria):

OTFFIDFFHOLU  aleVRIGHMeNSH Sl BB Lev6CFe0  allevmiEHHememeTHSHID
epaIBHGBMeNUD o mII] Slenaleonel o L B&L L enolenUU|D, &(HUbS FIOFFT
SHEOTEMLOULGDILD  SHTETLILIBLD.

BOpUSS FFFHEOLW QleVmIGH6T aUTUl 2 (HUT@GHD SHeatenouler SiglitienL uiled
LGrm_ GLmer0GLmAwT  o@mid  1guyl 19@rmerd@LmAwim  eteat &1 LNfleysenmall
(Division) WfléasLiLL Beiteren.

Ufley 1 yGym CLmerd@LmOluim:

(@Cy. yGym BT — (1p&Hev, erOGLMAWID - eumul)

&(HHCHmer SHlememu1ed(HhSI YN 2 (HAUTGLD L6VEIF6D all6VMmIG,H6IT
LGym_BLmer0BL AW &6 el ILBLD. QFH 2 L BSHW 2 (HauThGD  HesenLou et
syl uled o | BePwubsmer (Acoelomata) Gumell o L B&LLDL U6
(Pseudocoelomata) wpmpid ensBagrdGsonGoLm (Schizocoelomata) erer  cwpeim)
glewewill LMeysenmasls LMl (Heiermeor.

dfley : 2 wuigCrrerdGLmblwr (£Cy. wuylgymer - @Fewimbd Hened erdGLmLilwID-
eumul)

Lew GFed allevmiGHaied HHHCHMeNG HmeTuledHHEHT DleVevEH  &H(HBEHT6N
SHmeNEHG  DHBIHHCHT  evdHFHlenenud, HHHCHTeNg Hlewenedwl &l (B
SMISHHIHHSH — auTuld 2 _(heuTennmed  SjelaleomiGden 1wl 19Gymerd@Lmibaselt
eI,  B&Fev  aang@rmFGeonGulLr  (enterocoelomata) etgubd @Gy
glewentliifey UG STelILUGD. Seumnsled  cPeuSHGL 6060(HHEH 2 (HeuTH e
aT6ngBrmFed 6IIEID © 6WTIenIOWITE © | B STewrlILBHBS.

walgbrabpamel (Non Chordates - Invertebrata):
CHTGHFH : glemenuyedamei (Porifera):

(Bov. GumGymerd: giewerr: .".QUITCY: GQuBmieTengl) (L.poros - pore; ferre-to bear)

9 L0 (PSS FHIMETHMeT 2 el Wl BeuBenmll GUITHIITHES SLMBLIEHFSH6IT 61601
SIDWLILT. oIS SHID BHTeUTD  @levmIGHeT LG,  OILHLDUTEOT6TEmE!
&L6L [HMe0 eUTDAUGT. 6T6laDIlD &6V  [HEIIT60  GUTLDSGnIQUIGT. 6TaMUL  GUNSD
LevGFed o ulflsenmenr Geeu QML HH qLllp euTbLme. GFed  Slenallevmet
SIMWLILEDL Wenel  ealald @Seummled CFe0H6  HoniTeuTdCou  Een6ewihHIHI6TeNT6T.
BeialevmGdelell o L6 FEFFIBBIS  STewrlLBLD.  BEITLL  LDEIIL 6VLDT6
sreveuTU!  ewiLevd  @eueyuifsefer Apriyl  uewiuTGL. pevpuim  (Ostia)
g ILBLD Hlewem eufwims Oeuefllim BT 2 L eJlenielln HIewphE eroLITesTEehEFTFeL
D s Ghow LB, Uer SmSmhaE SpevGeon  (Osculum)
auflwns CeuelCuBBLILGSBE. 2 ewieyl L 1b, &MEBTLLID, SeuTdFld LoBEBID 6]
bEBD YHW YmAIGHHEF CFWBEHHGHWL  @BHCITILLD  uweTUBS B
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CaTWCaITaa (HHeT  DleLevd SWHBHIULL ML  OFe0F6T  eleiuBL  FmLiy
I  OBTewi  dmFulen OCFe0®H6T  arOLTEIEHGFTFL  LOBMILD — SHTELEUTU
LUGFHFelled uFald STeRILGSBSEH. STeOFWD OBBILP Fedsmer (pLsenmEeor
9I606VFHI  OLITEHFTGeOT  BI6L6VEHI BTWIBLD HLHBHT ST FLULHID 2 L VIHSE)
o BIHIEMEWILTS 2 6iTengl. Ggeve 61 w@pd  GamrBsunGsmuils  (Holozoic)
® auieyl L (lpemB  STelILUBHBEH. oo DMAIHHID Sumed o ullflsel
(Hermaphrodites) eugb. oipmeug, oo, Ouemt Heng  OFevzer @Gy
o uifedmba Capmerpid. Om G alBsHed Sevevd Owibluysd (Gemmule)
® (HAUTHGID cpeold LITeVleLT @&TUIOLHSESH(PD, BelF OFeOHEMET 2 (HEUTEHEH60
epeuld  LImedlenll  CQLH&S(PD, HEWL OLIBISIBSHI. LITTT6nS(LPeOT,  SDLILT6MTer0(H60T
Gumei3  UeLAUMSH  GUMTEUTHBMENSH  OIBHTENIL LOEB(LPHSH  HHEUTFS
HeOL OLIBISIBSI.

IBSHBISHT.B: mFbdTeH  (e0ews..um  — Scypha), edumeiigdedeor  (BebtetiT
SLMBUEHT),  uperoumeregleoeom  (Gofuled  SLMBUEhT).  Uupllensolsveom  (afeterd
L& FH6emL)

&SL6L  SIPlIEGd  UeaumBLILLL.  SLevauT)  alleomiGdefler  EmHULILLOTS
® _GINBHT0  DIFVBHH &SLO FMThHS LSHUW  DHHSHIBET  HewI(BHLIYHFH60
uemflufled QupD eueiT&FS  Hewi(Beitengl. UBICHTUI, WGeflwT GuTaImBeuiBmB
ShIGHD 2 uliT  cpevdbampIsel  SHashdH LMH05bHHSUILLEG  OeuBmiaoTs
Gangemen GFUILILILIL (HeT6rT6T.

Ez1&Hd : HELAwr (Cnidaria):

(BCy. CBTOL — Wi d6T Sevevgd Gam (G OFevser) (G.Knode - needle or
sting cells)

o Foval Gyl (h®eil (@YU eJH6T) 6letT DIWPSHSUILLL  BOLAWTHH6T DIen6TSHHID
BT eumd o ulflsemm@d. @fLdHdHed eliBuim, @ULmosd GHeelFemnguimasBeur,
HaHCaT, &L GUINlwraBeaur saump Bmer TSFFLFHMOLW  N6VHIGHH6IT
G, EITeL HLBFTOHHUND W B0 BHUSS FIOFFTOLOLL] SHTEILILBSBSI.
B 2 Lev HBLmemgl (Cnidocytes) oievsvg HGLMIsmmerol (Cnidoblasts)
SIID Q&ML (b OFevsemenud o euTBLl fseflsd GBI GLTHerOl. (nematocyst)
T ILI(HLD Q&m_(HLd OF60HEM6ITULD BEIENCRIRIENRY HGLMwim 6T6uTLl
QuwfiLiiul Beitengl. QL I9H0HMeTEHHe0, UTHSTIL, DenJligdHHe0  Ldlul
LenlBEhHG HOLTLIemTerv(hEH6T LWaTLGSHSIBer. FIBHGHHmeNs BTl Denel
Ha Slenalevren © L BHL LML QUBB (pHed OFHTGHH alevmidHHeT@GLD.

o Oagfizped LBmId FBCmILLLD SHw B ueldemenujd  GFulIub,
auiBpopsa (o) JFeoswnggrer  (Coelcnteron), o 1 edemr  enwwliLGEHuled
SimwbgleTeng. Béo, emanliGuredCLmbd (Hypostome) (oi0s0g) eurmul
gl  OUphHSHIEmeT cpeold GeueliCuw  FHpeHFmgH. 2 ewienaull OLBISHED, S|
bHEBD Bl Beni(h Uemsend eutul auPlCuw BHeL OUBpIFemer. OFed Geuer
Qafgmpen. GFed o 61 OFfdHHed GLFlweney STELILGHBH. 6UMEVLI  L165T6I60
Slewlunsll uyelujeiren, & eeflul BILDLY LDEWIL6VID © 6iTengl. Ueuemd GuUTEB
POLAwrdsefed sTeodlwibd &mTUGaI LTed S FULSD 2 6lengl. BH0HTHI
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aleomigaser uredll (Polyp) wmmidb Owest (Medusa), eenliu@h Smeusns
® L euemlolIBemenll  OUBmIeTengl. o L euemlolildenentl  GuBmieiengl.  &&lev
Umelll  G60  elged  SIEMIDLILL 6T BHleweowTd ML SHaHed el lp  eum(pLD
SHEEOIOUEDL WG], (61.5T: MABLJT, S bFWIm). GeLalgauld 6sTeni. GBI,
GmLalgalld OsmewiL.  QwBaT, phHIHH Hiyb SHemLWmLWF.  EFHeo
ampsams FipBHAuled Ol LTomealfled (Metagenesis) oisbsogh LT6O - LT6d6
semeo(pens  mBp  (Alternations fogenerations) smewiILGHDBH. SISTeUS)
Lmedll, LMeVleOT  SHemev(LpenmenWIULD, GLOBST, UTeVIIOLIHES  HeD60(LPEDMENUIULD
CeauefiliuBsHaIdemer. HCa  uTedll  umelleom  AeICUHBHHHT  CLPEVLD
Cupgreneauuld, OQWGFT  uUTed  BAICUHSBHSHT  cpeold  LTVILImLIULLD
® (HAUTHGSHGMT.  OMB(PHS  SHEUGTTFS  HLOUBISBH.  GHBSenIDHM6N
® enL Wl LTNeMTeI6VT 6IaTenIlD 60MTOUT LI(heUD SHTemTlILBSBSI.

aBHBIGHTL_BHB6IT:  MLFTEOWIT (Physalia)  (Gunitggussdluws  Gunitalyedr),
aLwdwr  (Adamsia) (sLed gmwbd), Guetemm @Geor (Pennatula) (sLed
Guenm) Wwresn_Mwr (Meandrina) (cpemerm LieuenTLD)

Ez1ed : 198eam. .Gumgr (Phylum: Ctenophora):

(FCy.198e0rm: gy, Gumymerd; GLIBMIGTETENLD)
(G.Ktenos - comb; phoros - bearing)

B50sTGHHowsF Babd ealeomGHMMASHID SLevauTd o ulflsenmm@d. Ha
SleNalevTel 2 L 60 &L LewolienUll GumBmieTen @Senel DIFFIDFFHL W FTHSHE
All6UmIG DT LGLD.

aalgid @ger  WGstdleflwmr  HOLMwreledpbad I (BheTengl.  gblaTelsd
BGsndleflwmaled  oIlCUTMFL (HdBEHD  O&AIHMF  CFOSEHD O 666
L NOuWTFAS@GI  uweuBld o' (B  euflenFuleomet  (GBIUIMIDSHGHL 6T  Fnlgul
Ceuefliyms FUysSsasL Ll GuBDleTendTe0, &l eugeud GHmbll 626060
olevevgdl  dLed  eurgiewd  (sea walnuts) a@m  SIMPSHBELILGSDBS.
o uiflsellelmbha ol o (haum@d o ulogmefiTgded uewiy, eGem. .CGumryeales
Ayl vewtum@o. Bl GLrdlerdl (hdelT  Beveursh  Hlemevuled, Gemeu  FpLiLs
et autwihgh eomerd@ervm  (Lasso cells) Gasvssit oisvevg GamGsomiemmerdl
(Colloblasts) Ggevsewers  GuBmpieTener.  Remey  Qengenwils  LligdhasLl
LGS eper. Gged o 61 GFfdHHed Susluiemen Henl CLUBISemeT.  EHLIT6L
o ulflsenmen @eialevmiGaeaied LTeL @eiCumebsd 1 GO  HewL CLIBISBSI.
LUBSBHABIHMeVSH — OBHTLAHSH  LdBPSS  S(HeUeNTFS  HenL OLIBISIBSI.
LenGrmilgradwmealsy o eenengll Gurens Hginil eorreur (cydippid) umeutd
STILILGSBSEI. (61.8M) LieCrmilgmegwm

ABSHBHBHTLBSH6IT: LienCrmigmesslwm wBmid eGearmLilenmett

ETGHH — ey  Cameulaized  (BLOL  LIRDHB6IT) (Phylum:
Platyhelminthes - Flatworms):
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(BCy. e ly: sl ewLwimerr, Gamsvlder: Lwpdser) (G. Platy - broad or flat;
MHL SIew0 — Worm)

(WHGUILUB — auWIBBINLBITSES0 SL LTl 2 L aVenDlIenL]  GLBBIeTeNSTe0
Bemed S LSBT el ILBPHepear. SMaUlmaSHSHID 2w SienelevTe
® | BELMWILLT &gl 2 | BGHYWBB, SHUbSEEF FFFmHmLW  cpalbhdHE
AleVRIGH BT LS. SIS @BeNSH HMFUID BB(HD HETENLOU]EHL ULIENEL.
QuU(BLbLITEVID, WeiHeT o eTafl L alleomiGHHeled L (HewrenlHenTd  6UTLDD 636
Obhs L (Heuienlselled o een OCETHHHEHD, 2 MlehFBEHD 6L BBILILSTESF
CsweoLhPaiBer. Gelauend 2o ulflesefled el mIG6eT Ee0enev. LeTTe0  Flov
LG Curedwmer 2 L BaewiL misemerll CLmBIeTerTe.

fov U Gewienill LwdseT alpbCambllular o L eledmbam 2 6wyl L LI
QummLsemenr  CohIguinegsd Cxmeougliier eupfwnes o plehdld OBTeTS EImenT.
aalegnid  HevelTe0 Lp Cumeis  SUemLLIpsdeT  (prpenowiBp  Qgflomen
LG 60HMBHDH  OBTeni(hetenel.  SPHSB(PWD,  2aM(BB60ML]  QUOMIGUTBLD
FABLLSHSTND  amlihs, ey BHEes OFevsenter &LT Ogssenmed (Flame
cells) mewLCupdeBenr. @mumed o ulflsenmmenr  SeuBpfled 2 L BHHEYHSH60
BOL OUBISBEI.  WFdguid, evCuUIGymdlerdl, Fiowm, O&FTHGsMwWT  Gumeis  LIew
GUMTOUTH BN — OBTeWIL.  LDMBUPS  UeNTFS  STewilILBHBH.  Seumnsleor
aumpsamad appduied Levasm Hemeould, (Polyembryony) WenGeflwm Gumess
allevmiGHeiled @Upriy L 60 LIWILD &TenTliLI(H a5 eT3e0r.

aBSHHHHT (&6  leelwm  (BILTywp), . .CudlGumeor  (&6060J60 L),
FeroBLrBamom (rsHIHL L(1D)

CFITHH evoBIEIHD (2_hemenliipdser) (Phylum : Aschelminthes -
Round worms):

(BCy. spevzad G Oamsvllsiged - Lwsass) (G.Askes - Cavity; helminths -
worms)

OBWLLGLILT  616aiiml  (LpedTadlT  DIMWSHSLILL L. BH0HTGHH Lpdbser $BEUTSH
LEVOBLOGIHN 6160 HIMPSHBLILIGS BT, @I (pHHeler 2 1 6D (aem_@g)
CxrmBm&HFHe0, UL  eugaled  STEWILILLL GHT6L 2 (HeWeMIL(DHH6T  6TIml
SIMPSEELILBGSper.  @eleuemsd  L(pHBeT  HANHCHT gL H BT, [Hlevsd
SHTAUTHIGET LOBBILD  aMlevhiGHH6Me0 gL (HewtenwTaGauT aUTPSInIgUIen6N. E)(HLUSHD
FFFHLW  cpalbhE o ulflsenmear Qemel o MI]  LDWIL6L  SieTaleVTent
o L BalLewlmuud  Bured o | BGWemwud  OsTemiemel. — Suyl 196l
gIILBLD ol omBHAD SHeTENIOU|DL Ul  HIQETLOTET, LITHISTLILITT  OlBTeuTegest
golalemmed @emeu el ULl (HeiTererr.  Seummlesl o L edled  BHEwILHIS6N606M6V.
(pemLWITET  eUeMTFFWEML b OFfIomer  LO6WIL 605HH60, HETIES eUGTFFIWDL [HSH
aumwl, SHmgFwlenTeorel  OFHTewienl.  LOBEID  eVAITUI  SHFUID6N 2 6IT6IT6.
sfleybasd Oreen. ayliisemmed (Rennet glands) ment GLBISBSI.

@emey  @(puUTed o ulflser. eraiGeu Syt  Ouewt LWEHdBEhdHen Gui  Limed
Coupim b Hettewo o _ewi(h. CUTHIUTEF Flov OewI LD SLewTl  Lj(peveuall &
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FB@l  HeWILSHTHDS STEWILILGBL. DISHBHYBIH0 HOLOUDID  BLiLpsHeriled
QuU(BLbLITELTEIEma (LML UL & Fnlgulenel. (61.81. Sler0&MTen). Fev L(pdHEHe6rTe0
STeT wlenl euentddl mewLOumib (Ovoviviparous) (eram. o &Feffwm).
GrIuIneT 9I6L6VG MBS UGTTFS ST ILBGHMBS.

dBSBHBTL(BHFH6IT:

Slerosmiled  eubtiflsmuied  (Ascaris lumbricoides) o (mewert Lpdsei),
et Grmiwerd Geumdigeomfled (Enterobius vermicularis) (eadlyup) o &affluwm
unesralgmig  (Wuchereria bancrofti) (wrenendasmesd L) oietensGsomero@Limiom
1pBwimyBemsv (Ancylostoma deuodenale) (GaraaiLLp)

CFTGHH : SSEEILT (auenen FHmF .. SewWILMEmenyenLw Lwpsser (Phylum :
Annelida - Segmented worm):

(Bev. SieiTenITeverd - euememid BmId &Gy, engBuimerd - eugeud) (Lannulus -
a G, and G.edios-form)

LIMGIMTLDSSH60  HEWIL BIBEHEDL U  (IpHEV  AN6VRIGHH6IT  aUD6T  HMFL  L|(LDSHBH6IT
G BQemeu BHNGsum, HevdHHGeum, HeldHEH 6UTIPD HeTEMLOU|DL WIGT.  6T6MeDILD
Fov QL (HewienlWTHAD  UTDHBIMBET.  DMNSHHID E(BHUSS — FLOEFF(HEDL W
albHG elevniGHEeT GW. mFCsTFCeomlls ouemsd 2o L BGLUULaT 2 miiLy
LDGWTL 60 Deallevmenl © | B&L L e»IoLIenLics 6o TeamIL 6nal.

2 LBGW @ BT FLLHOTHSF GFweoLl G S UCuWTFHSGU  LWaTUGSBSH.
[ORIRIE: o uifserflen [H6uoTL ® | oyl LI6V & 6U0TL_MISH6NTHL
Lfésiu’ Betengl. SIHBEasBL o el 2 L UBIPD Hewil EenL FHUJTED L6V
&HeWILmisenTall  LIfesiu heToner. GOphHBDEA S BIHNTHIBLD  DIEL6VSH
O Lrowfad (Metamerism) e, S o L Bgiaufled o eem  eulL
LBBID  HeTeuFSHHMFH6T @L U CUWTFHSGL uweaLbHamer. Hied Gures
preumd  ellevmiGsefled  umyGumowim  eteILBL  USD  BemerTumIILSaEe6i
BhHIUSBGSL LWIGTUBHS G, L06wIL|(LD, DL ewL. GUTEIB N6 HMFLILI(LDSHSH6!T60
MBLIQT  6lIEID  QUIT(HETTeOTe  (IPL&6lT  Bmid 2 plehFldet AL
QU@ uweGsemer. adiGwm@Geatmier, wBmID  &GGCenmGym@emfle
Gumeis  seuTEF  HiBLBmend  OCaTewiL gl umd  BIHHF  SamEBTLL
LDGWTL_6VLD  SMEILILI(BSIBSI. [BILDL| LOGWIL LSS0 giflenent [BHIWDL GFed HFeiTdein
s iLU(pPeiper. el  auuiIBpilp  SJUedL  BIWY QLSBT UHD
[BJLDL|E6TTT6V 66001 HBLILIL (H6IT6IT60T. LOGOOTL|(LD GuresiBenel @\HLITED
o uilflesemmaad mHiled wBBID SILemL Cureipene HelliLmed o ulfleenTaeab
® giTeNedl. LITeO(PMMB BeLIOL(HESLD STl ILBHBSI.

H(HEUGNTHFS GwrguimensTaGeur SI606VF)] L GyrGer.”.GuimiT Gumests
GUMTEUTSHBH@OHL 6T FnlgUl LDEMB(LPHLOTRIHTHEUT ST ILIHB MBS,

B HBIBHTL(HEH6IT:
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o oo Gur wrfilyenw (Lampito mauritii) (wewiyep) wifed  (Neries)
andpyGearfiwr (Hirudinaria) (o1 emL).

P31&d : sgsstedssr (Phylum : Arthropoda):

o (HCy. oTECrmerd : e GurLed - smevse) (G.arthros - jointed; podes -
feet):

¢ allovmGeuasHI&r Oufw FTGH sanssTelHT HYGW. BFHev 2 — 10
OleLedWIeT 6TemTenlldend GBTewIL L FHHel eaepid Quflwl Lleme) 2 s6iTengl. &emel
HEWILMBIBEHL 6T  Fnlgul BYHUSHF FIDFFHEOL W, cpalBhdbEG aleLmiGHeT SEGILD.
Gueub  @eueuifleseT o mily WL  SleNaleomTel 2 L MB&HL L MLLIHLIU|LD,
mFBFTFBeumd eUME 2 L BGPmWUD OFTRIL M6l Sened  HemIdDHETHL 60T
gl  Geneuupilismenl  GuBBlhEHamar.  Deaumplet  QeuBmledT  eLPeVLD
BLUIOUWTFS, 2 ewieyl LD WBEBID 2 ewiTanfehed idluieneal Hewl OILImIS6ImseoT.
® L6 urgmsTIIBGWL biplous SBHIID, LUBFFLLEHSHML 2 L 6D
epL UL (Beitengl. B3 SieueuliGurgl oL umid @g jeueuICurgl HevL GlLmIb
CapmaufigdHed Mawaler cpeod LHNISSI UGSBH. @ObHBSwe] BHmevifldHaHe0
(Moulting) sjsvevg  e1dbentFlerd - (Ecdysis) eremiipo. 2 Led Hewev, LOTTL
wBpId  auuilp  elel  SIM  UGHHenTsll  Lfldslul Betengl. o L B@&Wlulled
an3BLoTde0  eTlTEmID  FHFaUD  HTRILILGHMBH. FUTF 2 BIILHNTEF 60F6|6TH6T,
LUSHHBF OFeleisel, LUHHE HJuizeoser oeveva capFaepsd  (Trachea)
S FWmel  Delaumd  aleumiGHeNed  HTewilILGHamer GCold el HWbhSH
AUMmS IHH  PLLIOWILOVSMS — OBTemi(Beiiener. o eolT 2 MILILSHENTS
o _euITHL FH6il, Hawiskell, GuUTaBeney STEILILIGSIGIBT. @S0 SHewiHeiT 66iul
HWIHNTHGAT DIeL6VGH! Fnl (Hdh HEWIHEMTHEEUT  SHTE0TLILIHEOTN360T.

e 2 160 dJwpmev o miumer  eCLLGLTFevl hdEhd o ewi(h.  Lo6LLIRUIeH
GIO6VFB6T, LFmF SGTULIGH6T 1OBBID  HTHFL  S&TFULIGBET  clpeold  HLPQ|HSHSHID
BOLOLUBISBE. OuTHUTE Eener  Heonlumed o ulflsenm@d.  GuEBbUITEID
SIBSHHABIHL HOLOUBIFBSH. (WL emLulBd HeitenowlenL w  Beiauiflserflsd
Gryguimet LOBMILD  WBLPSHD HHUTFS  STILLGHMBH. EDH6ET  UTLDDHMS
FIOBFAUTD  LIGLeUTTOUTHSET  Hlewevenld  GFHTLAHEH  euenT @ (HLOTHBMLD
(Metamorphosis) penL GLBISBSI.

B BIHHTL(HEB6IT:

o ofupeverd (Limulus) ows mewie — eum@d Ledgligeud)  LTeobGeILIED
(Palamnaeus) (@zen) wBu@yed (Eupagurus) (simel pewi() GevLlerdlom
(BBlewenow) (Qeusitad 18a1), gLled (Apis) (Czpeaf) oiemilederd (Anopheles)
(@ara), wervast (Musca) (ol (B )

CrruisaL SFHser (Vectors) oemmiiederd, Slupeodbed, gged (QErgidaser)
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o QUTmHEMTHTY (PHHWHGHIID aumuihsd UYFHHeT gLlled (Cmheh), uMbDLISH6D
(LCGUYSs)  eumupd  yemsLgeud - edapeverd, eumdFUT  (OHE& UFd),
BoommeroLT (Geul_Hdler)

FeobFHIL' B BeoTengl. DI6H GUISFHeNe| OGHTEWIL 6. .emd el bl L MG
o miHwrengl. Oueifled  oemey  Osmewi.  @evwpwimenrdl  Gumuim 747
allTehemd WSS HBISSEIQUIG  6al  GBIULIL UL (HeTengl. D6 HEITeL
o meurdsll UL s o miPwrer GssueoT (Kevlar) ereiignid Lmediomss
FLT6T 6uedlenld OdmemiL &l FleobdHlll LI L TGLD.

Os1@F : Guedgiedseit (Mollusca):

(Bov. Gomeverdaed - Gevdeui edsei) (Lmolluscs - soft bodied)

o B aleVEIGSHHeT @ATewiLToud Ouflw UGHWTGD. BFHe0 o 66 miglu eiern
o uilflsefled Hev HieID (BT DIGLVH HL6O [HT) BB Fev HleVSHSHEVID
QUTIDLD  SH6EITEDIDU]EDL_UIGT. © MINL]  LDGWIL 6V  SINMATe0Tel @ | ML L 6DLOLIenLIS
OaTewiLemal. QBB @L BLedSmensd Halgll LB SiewersHd 6ILoedsvll 60&HEThLD
BpUSS FIFFHOLWma. Bevel 2 | BGSOULT Fnlgul  cpauBHEG 2 uliflser
G,  HWILMIBENHBH 2 L0  HeDeD, HEDFWITeOTel UTHID, 2 6M@hHmILLS
CaT@UY elel  cpeiiyl  UGHsenTal  Lfldsliul BeTengl. 2 L0  (pIpeuBid
HT60F UGS eTT60T 60T b1 60T QL_1960TT6V eLpL LI (BeTer gl ® 6iTEHmILILS
CaTedHwrag Gwermwwrear Gxred GCumeais  OEDLOLILITED L LILIL (HeTeNG.
BB Guelgsd et@im  GQUWIT. 2 eTEpBIy OHTGUIBGID  GLoengevid @D
(Pallium) @enciwe  @enLOeuell  Gwenged HentGeuefl  (Mantle cavity)
aelLBL. BFHleL eTamwienIBB BBE eUgel, FAUTFSIHBGL LWeTUGSB  196iguim
(Ctenidia) eteiLBL  QFeayeiser sTeaulLIGSlamBer. (ppemwwimer  Gaflomer
eI 6Ol  STeIILGHBEH.  autulled oD GuTeB B IQITELTET  (GHMISE
auflmguled oiemobs uBsmens Gstewi grieor (Radula) etenib  siemiotiy
STILLGSBSEH. SF L @BMLU OLoedell 60&H6ie0 FTHELT HTEILILIHEIS 606M6V.

o FHmeoulell (PETUSBHHL o ewIMbHL FH6ll, Heawidel WBLID 6. .LIGTIuID
(Osphradium) eu&w o ewim o mitiHe sTewilLBSamer. Syl enl @BHenL Wl
Gedguieddeflend  euuiBmIs  sTedsefled Bl HrHmBHd HMILBloUSHBES
o0, ICTuwib WGSBS, shey  BESD,  OF..OfgpuiSHeT  epeuld
BOLOLBIBBEH. oLHGLTUeD, QFlwm wBpId seweumul Wer (squids) Gumesis
HMELHHTEIH6T HalJ SiewanHd OO cVFelleud FHphHauemsd DIHdH el L
LDGWTL_6VLD  SHTeuoTLILI(BEIBSI.

o Qamnlelt BIHHHHe0 FHTOTHWHD OHTewiL. anslGoTenguwielled eleILBD FeUTsF
BBl sTeiuGaBE.  (WLeoLulBh eumsmwF CFibs Heweu  HeNLILITED
o ulflsemm@d. OQeuedegT eurmeur (Veliger) meneouwjl e gnigwl  LOMB(PSHEH
SHoueNTFS  sTewiILGIBEH.  OeuedxyT  eomiteur  eleiugl  LCymGasrGuimi
(Trochophore) suniteunefiest LOTWILIL L HleneUITESLD.
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IBSH SIS BT B H6IT: GDLIGOT (Pila) (SyLiNeit bHDD), 6UTGILD6VEIL_6BTerD
(Lamellidens) (wiyaein), WmslLer (Pinctada) (wssdind), Qsidwm (Sepia)
(semreurt  eir), eured@am ((Loligo) (ed@uil), i&Gmued (Octopus) (Guul
L56oT)

LieOsuewTenT  &nldL] eugel BHMSH — Gamemed omTGomiluwerd (Conus mar-

moreus) (marbled cone snail) @&amib] eugen BoHmFwinens OeuefGuIBILD
SIUTWSTLOTET BFSH, UTTenel GCaTenTenmuild Hewgd BMID 6uedlIl] FUTFHHML
SFWLBENB 2 WILTHS WJHmS GBLBSHIHID. BHmeT GILILBHSHSHHmIQUI
THMICOUT(HET SHlemL WITG).

PTG : asHCaMOLTGW LT (W BCzxmelser) (Phylum Echinodermata):
(BCy. ardbHCamerd : (L seT QLTG0 Gxmed) (G. Echinos - spiny; dermos -
skin)

o SmamaSHHID SLeoauTd o ulfleenmm@d. WSt  aleomiGHEeT IFFIEFFT
SHEEMIOMUILID  6UTTEUTHSE6T E(HUSHD FIDFFT  HeTHIDEDUIU|D  CBT6uT(H6ITerT 60T,
® mI' L6WIL6L Slenailevmen 2 | BELLeolilemne 2 el ul @elialeomi@GHer, HhH
SbSFBHH  CHTAMSL  BTEOFWSHHONMED el (PLBHEHLET  Fnlgul
SIBFFLLBID OBTewIBHeTenHTe0 (L BHTe0H6IT 6160 DIeWLPSHBLILIB S GOTN360T.

® GGV HTeUFHGT SIeVeVH  Cumouim  ereILBLD  HTEVHEDHLGT  Fnlgul  [HITEEGLO6D
DGWTL6OID  9IeLeVHI  DDLGeVETe0 eIl lD  @SH0HTGHHulesr  10s  (pdaluil]
LUeRIUTGLD. @& SLUCuUWITEFS), o ewiemalll LIgHHS HLSHH60 WLBMID SHEUTFLD
S FuaBBGL  UwSUGSBH.  auuliBpl  UBHHL  eumuIiLGSHedwub
(PHGLIUBSHD  SHSHIeneTedWILD  OsTemwi(Belen  (Wppenowimest  Q&floment
LOEWIL 60HMSHSH  Olbmeni(helienel.  [BJLDL|  LDGWIL6V(PLD  © 606  LDGWIL 60(LPLD,
(WUWLWTS  eueMTFF WL Walevenev. Helld S BHHS LOGHIL6VID  SlemL UITG.
Bswb BB QTHSS  GWOSBB  SBHIUMS ATHS PLL DI VLD
ST ILGHBE. SHeolliumed o ulflsenmer QeuBmled uTedlerl OUBHSHSUPLD LB
SHHABISHVID HOL OUBIF GBI, Beval EHUSD FIFFHOLW HNHH HHSHID
GUTTEUTSHBHEHL ST FnlQUl LDMMB(PHS H(HEUGTFH MWD CHTEmIL D6

Foo WL Cxhmeddafled @Ipri] L6 LIGILL 6T Fnlgul HeiTeDIMILIL] SHIGWTIQLIL] FHeiTemLD
(Autotomy) sremlILGABSI. (2.0 BLIFHHT L6

dBDHBIBHTL(HEH6IT:

ool fluted  (Asterias) (BLasdly et (1) &L BLFSHID)  eldbBlenterd
(Echinus) (sLed @uLl) ouengBmer  (Antedon) (sLed oi606d)  &GH@&SGwwim
(Cucumaria) (sLed Qeueitenfl), e. .Guyym (Ophiura) (e_ewLuwb BLFSHTID)
(Brittle star)

P31 : CapistiCLLLT (Semypranisss) (Phylum: Hemichordata):
(#Cy.CamLl: oeny” &1TGL: Brew) (G.hemi-half; Chorde - string)
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SIM]  BTWIH6T (PN  FHlewewld OCHTGHWTeT  (LPSHIGHHTNH6NT  (DIEL6VSHI
(PHEL  (PSHIGBTenldHe) eleiend Lflolledt &S eWeubSLUILILIQHHIHET.  SLEITED
Bulurg WL BHTBEHHE OCHHIHITH  @(F HMNHOHTGHHWTH, OHTGHS
(PSS CBauIDbLBBeNaIUTEL UGB BLILIL_L 6IT6TT6IT. B6lIaImD al6LMmIG, BH6IT
(PSS HTEICTETENE LOBWILD (PSS HTERIBBEN6 AN B mLfeseri e
LIGTL|S6m6NUD  GUmmIeiT6Teot.

®50sTEGHH UL  Owetemowimer Ly — GuTeiB 2 L evemolienld  Glemeur
AlVRIFIDMIBET  (GHEMBEUTET  CTeNINNHMBUND 2 6iTeNedl. &HL6O [Hifled  euT(IHLD
auemeraum) o ulflsenmer @eneu OQUTHIUTS BTHGL LD DIV6VH DIBTTeT LD
oIl  DIMSHLILBGH OB, 2 ewienlowimel 2 L BGWemwd CeTemi  cpalbhdH@
o uiflsenmen Beailer al6LmRIG, BH6IT o Ml LDGOITL_6V Sleailevment
9 | M&L L 6mLLILLD QIQINE: FLOFSTEMLOLIL|LD 9 6L W6TeUTGLD. 9 (THeW6I
agaloTer  @FHeT 2 L60 iy  OUhDLUIMNeySeneT 2 ML UIME.  DIEH6:
(weiwenetulanieien  LGImGumenierd, @LedLwimenr L ML (8 &WHH UG
(Collar) wbpd pewi 2 L6 LGE (Trunk) eudwiereur@ib.

QupLbUTeLTE  SiemIBTenlHeT Gniuleny o' L (wenpewl GCBodTeiTele. 66wl
LBBID FHBHSH eumnd SFBEBTLL 16WILeVD (Of) (WHGSLLB BSUSHIL G Fnlgul
OTHGH  elaianild  FABPOLSG  auedd  STILLGHBH.  CFHTewrenL ulled
HBESD @ Dewewt OGFaeT  LleMeydHeil  cpevld  &GEUTFD  HeOL OLIBIFBGI.
LGymBumenilerd  LGHUled  SmewIlLBLD  e@@edmL  LGImGumdled &Il (o))
SGMTLOHEVEND — eLpeVD  BLHGYBHHSD B GLBISBSEI.  eTeflul  [BILDL]  LDEWTIL 60SHSHIL 68T
&gl Qe  Hellumed o ulfleel L. Seaummled LT  GeTIOLIHEBSHPLD
OeuelldamemPHeID STeolILBHBH. SDeuBmlesr auTpdend  SHpBd  LaiTGerflwim
(Tornaria) eonfreuTeyL 651 Snlgll LOMBLPES S(HoUMTFF DS OBTEMIL HTGLD.

IBSHBIBHTL_[BHbeT: LIeVGaTTa eTTE 610 (Balanoglossus), gnaCsrdlenTaerd

(Sachoglossus), ewGasm@Lym LiGemeur (Ptychodera flava) sipmmgesr @maenL
SHLILIGHH6160 STemIILBL bHAHUI  DIEHTHT6I0NH6NT).

EF1ad : WwaGBTamLwme! (Phylum: Chordata):

(BCy. &mBL: Carer (o) &&d) (G.Chorde - string):

eiTge6l, @(HEUTLDANS6T, oarTeler, UMBLILIET LOBBID LT 19&6T GCUTEIB  Heold
SIMlwdiuC L l6LBIEH BEM6ITULD, 60MaTerOGl6VL (DLW F6rD) LOBmILD
uelCal bepem  (oiFlgwiesr) Gumei  @pemey SPWLILLL  &lleVmiGHEmeTUD
O\ memr_ Quflui OaHTE&HH (PSS HTEDINL_UIGHE LG LD. DIMDSHI
(PSHISHTEIML U aleVRIGHHEHD  High aUTDHmS  HFPBHUND  FHTaUBH @
Blemeoulled &M SiQLIIeHL L1 LiewiLgemerll GumBmlhaELD.

. BIDY  QLSHIMGS SPOTHeD 2 emeiuTmndddg GeoTda|d Hewi  Hewl(B

Gumeiis  (WHIGBTmewT  CUBBIHEGL EF OFHTETEMWTET  DISHFFL L HLOTGLD.
eumblIGy MBI eumeiTerOeLL. GUTEIB allemIGHaTed EFH UTDHTET (LH(LPEUSHID
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ST ILIBLD. APST WHIeBaIDLIBeM60 DI UGHwmsGeur I6L6VG
(WLWITEGaT (WHI0SNIDLE CFHTLITS mBBh CFwiwliLbGSBg.

2. (PHIGHTIBEG GeuTHalld, (PHIGUB o L BHHSEG SOTHAD  DIEDLDHII6T6N
BIWDL  GULLOTEISH  GevalgaubSHend o elefLBmid,  Hyeud  BiFbluj,
STelILGIBEH. BH 2 L BOFWOUTHHM6T  Q(HHISmeNISSL  LILITLGSIBS.
® WT (PHIGHTNNH6MN60 B ILSHH60 (PSPt LIhSHH  CLPeneTUITSHa|LD
U@ d  SHemiheuL oTHD  mBlueTengl. (WHI0SIDLE OHTLITED  Hewl(HeuL LD
LITGHISTHBLILIL_(H6iTeGI.

3. SIMNHSH UMD (PHIGHTEDIML W alleomiGHHeMed, aUTDHMSSF — Silpmdulles
gomaug @ Bemeouled Gsremien, Gaealst Llemeyser (Phyaryngeal gill slits
(or) cleft) smewnLGA @B (PHISGHTEDML L IVEIGHHENT  DINETHSHGILD
smeuenTFAullest Gumgl OCFHTeamiLemL  FalTHeled euflengwnsd OCFaeiiene|sel
sTewilU®BLD. BHieuTd  aleomiGdeilsd, Qeleuend  OCFaeTilenaser  BIsHs
BICOIBTENMRISEHL T dnlgul  Bewipauigal  CFeyelidenTd oMM,  HUTFHHMBE
® FH B AIMe. HlevauTld (LPHIGHTewlHele  HmeuenTFfullesr Gumg GFweouLTF
Caayemienayser CaHTepdils LQUILIQUITES WenBESleTmert. GLMB&6TL  LIGHIL|SHErHL 60T
QU (PSHISHTEDIML ULIMe  DDASHHID BHUSS FOFFTOIOI], 2 L B&SL
LOBHID  PaIBHGBMEMUEDL U Al6VRIGH6T LS. 2 MU D66V  ieTalleument
® | BHLLMI] 2 ML Ul B6IaleVRIGH6M60 LDeVHHIM6THGL L6 OIenLObHII6IT6N
outellementl  GuBbmleTener.  eUMETEOGOL.  Haly  LOBB  (PHIGSHTeNTH6160
BBHUSSHIL T Salgu! Pl aUmS BJHSH @LL LWL 60D HTewILILBSMBSHI.

glomewis; 0FTGHFH:  wGymamméLLLr  (eumed  Brewi®e) (o))  lguieiCaLLm
(2_empujLedzem) (Subphylum: Urochordata or Tunicata)

(B8y. wBym-euted, Bov.&mTBLT — ®mmewr) (G.Oura - A tail; L. Chold - cord)

e Ailflalled o 6ilem  AlVEIGHET  DIMOTHBHID  HL6V6L  euTDoUeT.  Eenell
QuTgiuTss  sLed  LiFadoed  (Squirts) eer  SenpsslILIGS STBET.
CuBLUTID QML HFH60 @LigeuTIpld  HeitenioujenL wier. &ev o ulflseT Lo (B
&L60 BHifled OGHHBH DIGL6VHI BHFH GUTIHLD HEITEnLOU DL LLIGIT.

°* Bmal geonuwuifuwimrasGeur 9I6V6VG] gal_(pulflwmsGeur QUTLDEFnIQUIGNHE.
SEWILHIBEMBB 2 Lenev lpuyeid (Tunic) oweveug GLevl (Test) eeignid o emm
eplgUeTengl.  (WFHT  alevmiGder ewu  GuTein  SIMWLILL 6T SHTewILILIHES 6TB60T.
2 L BGW SleoLwimgl. Semmed OFmenienLedwF &Bpsl glfluibd SrewrliLBaEIBaEI.
eumTeUTHHeMent 6umed L (BLD (WHIGHTewT GuBmIeTengTe0, ULGITaTTGLL LT (6uTed
BTeRNEH6T) 6l  DIMPSEHLILGHBIBeT. HBhHSH lend @DJHH L L LWL 6VLD,
(LP(LDEMLOUITEOT Q&Y LDGYOTL_6VLD, GLP60AIIGA euuIBmILIL® BFuwib
L SHWIRUBENBUILD Bemal O\ memT(HelTereT. Q&6 L6661 CLPGULD
FaundsIlamer. (PHIGHTewentll CuIGICB  (PHGUB  GLO6V6UIg6N  [HFLDLGIL (LD
eUMTOUTHH6MeL L (B0 2 6Tenigl. (WHT 2 ulflselled eBenB (WHIGLUUB  HILDL
Qge0 ger  (Single dorsal ganglion) srewlLGABS. GLBLDLITETETNEY
Smured o ulflesel SUGWD. (WPHIGHTNNBTNET  LIGHILSEHL 0T  HOHSH  bHHSHID
SHMEOLILITL ML GUTTAUTRIL 6T &nlgul  LOMB(PSHS  S(HeUeTTFS ST ILIBGHBSI.
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WeiGemas@ — euent o pomBpd  (Retrogressive metamorphosis)  ereiignitd
Fpiyl uesienLL|D &emeu GLIBMIGTET6I.

o aBSHHSHT GHeT  SFigur  (Ascidia), smeour  (Salpa) GLmTeSGWiTevLD
(Doliolum)

(PSISHTEDIDL W6 (PSS BT BB
(PSISBTeNT 2 _6wi(h (PBISBTENT _H606M60
WHIGUB 2 6TefBB  @Be»B  BIDY | @T Sevewr auuiBDILB  [BIDY  6uL LD
QLD o ey o2 oni(h
OHTemTemL QFa el eme sl | GFaleT LlemaldmeT &eLensv
STe0TLILI[HE G5TN360T.
B, AUIBHIILBSS | QD Qedemev,  QBHSTEO i
STeILILBHS BS). (WPSHIGUILBSHGs0m usbseuTL 19Bsum

SDIMLOHSHIGTET .

EVHFHIMNEGL LI SIMWbHS  6UTeL | DIHHMBU AUTEDL EeV6M60
s Lbhdsal. (Post anal tail)
2w GO B  QILSIBGS | 2SBS0  BIDY  QLSFBG
&@LD  BTeTLILIHLD. Boeorsds BT ILIBLD
glemewt  OFTGFH :  OF. .uGemastméLLLT  (HemeupTemiidst)  (Subbhylum:
Cephalochordata):
(Bev. QFuBsur : sewev &Cr; &mmLT mmewr) (L. Cephalo- ‘head’; G. chord -
cord)

* SpD GoomeuTel &HLe0 [Hfled euTupld Bemeu, euemen euTd o ulfldenm@Lb.
Wetsewenl Gumais  Fw o2 L eoewwlienull  GQuBmieTen 2 L @& ULl
Al6VRIGHBENMTGID. (PHIGHTENI, (PGSLUMB GL60aIge! HIDLAIL LD oBEBID CFHTemrenL
CFayelm Llemeyseir GCUTeIBeUBEnNB  QUTDHTET (LpIpenOU|D  CdTewi(heiTener. Senel,
SswioBm, cpul ATHH UL LOGNIL 60D 6SHTEmIL 6ne.

o LGm GLrOm. .lfipuim  cpeold  Sfley HHHD HOLOUBISBH. et GlLiewT
o uilfleer HealdHaluimaiemal LBSHEHABIHD HoOLOUBIHMH. HaldHdH BHHHID
GUTTEUTAL 60T nloUl LDEMB(LHSH H(HAUGTTFS HTRILILIGB MBS,

ABSHHISBT_BE6IT: LITTRSCUTeroCLTOT (LDLIWTSFe DI6Le0E! 60TeTFGUWITGsuL)

glewem QHTGFH : (WSS Weneu (Vertebrata):
(Bov. GeumgLigerd: (PHIOBeIDL)(L.Vertebrus - back bone)

o (PFHOBNIDLNF6T 6lOTLSH 2 WIT  (PHIGHTONS6T  6IIBID  DIGNPSSLILBSHBSI.
@emeu  HmauenTFd  Bleweoulled UGG  (PHIGSHTemewI  GLBMIeTNET.  (LPHIT
alevmiGHeiled A& HHSHOHVIDL DI6V6VSHI 6TeVIDLIEOTET  (PHIOHEIDL| OHTL[FT6L
101§133151C) QFUIINILIBSBSI. SIBHNTE0 SIDDNGHS (p&IQEEVIDLY & EThLD
(PSHIGBTADIGNL LI G, M0 DIMTHD  (LPSHIGHTEDINL ULIENEUSHGTHLD
(WPHIOBIDLIHET DIGL6V. (PHIOBIDLNH6T HIBLILSHET SIV6VHI HT60H6T CUTEIS
BeneoBIILEmen  OuBBi(heHemer.  OFHeoser, EB&HHer. o Gymow,
FniTbBHMIBEIT, [HE&BMRIGEIT Gureis UITSHISTLIL LBFFLLMRISEITTEV Gazmen
epL LU (BeiTengl. @emeu  HIMIUTTe0H6T, euTuld OHTemienL SGLWl, GHTe0 LoBMID

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




(ARP€> L0 |

unDy
CHENNAI

OFaelider  cpeulDl.  FounTHebHSImer.  @Fewi(h,  clpeil  WBWID  HT6EIS
SIMBBEHL T dnlgul  HeOFWITeomer euUIBBILILB BHuID STeIILGHBH. S|
bHBIPD 26 S0 QIERIGUTHLD FBIBIemiseaier peod HenL oILInBISGImBeT.

*  FHIMenIHOHTEH S W6t (PHIOHEIDLIHL UIEHE, SHTEOL_U|DL_ULID6
(Gnathostomata) wpmidb SreoLwBBemer WHBBID  SHTenLwBpener  (Agnatha)
ael @ Ufeysenmasll UMsbsliul Berengl. SHSTeoLwmp Lfleler &S o elten

all6LmIG, BT, 106316 6M6TTL Guimestm bifled QUT(LPLD HEHTEMLOU|GDL_ULIGHE.
B BIILGH6T  DIBBemal. (PHIT  Bleweouled  (PHIGHTeRT  SHTeIILBSBSI.
SHTEML_UJ6NL LI LMemeud (225 o uifsei ST, 606001 ULITEOT

B 6m6mTU ML IL|SH6TT S FHWIeIBenMBLI QumBleiTeTET. B &0 (LPSIS BTN
(WmLWTEGaum  9leevd  UGHWTSHCT  (pHIOSeIDLS OCFHTLITE  rBp3h
e (HeiTen ). SHTenL WIBMBen6ev 6T SLD QUL L eurufleot
(em& & BemmerdEILm@LoL L) 6TEmILD @y QUGLILLD SHTML_UJ6DL_UINEIZH6IT60
(Gnathostomata), iSeiiseit (Pisces) wmpid praig sredssn (Tetrapodes) sren
B GCwed UGUUSEHD SILRISU|eTeN6T. [HTIE STEVH6T [BHTHI60  UTLDAI6T,
oaTTEU6NT,  LMLILIGT  LOMMILD  LUTEITLIQ&HET 61D BTG — 6U@GLILEH6061H
OsTemi(eliener. &nlgul BHhHHUSDBESG enewl HIBLILBoNS OHTewIL, BT 6UmD
Benpelell UMD DS eiider (Pisces) eeianid Gosd  eu@LiLTed
SILAIGD. SGwed auGLiiled, &HHeHIbL Werser (Chondrichthyes) wbpib
stouibL| esier (Osteichthyes) eleiignid Sh 6UGLILE6T 2_6iT6ITL MBI |6iT6r.

@iy : e euruien (Class: Cyclostomata):
(@Cy. engdGemmerd: eul L b, ed@LMBwLLT — eumul) (G. Cyklos - circle, stomata
- mouth):

o GQelGLmUE  FTThHSH DDBHH aleVmIGHHEHD OCFHTEEIHOWITET,  HTEML H6NMHM
Gaulid @D ealevmGHeT QLGWD. eauppled  Flev o ulflde 666
GO BHFH0 QUL OTINIWLITS  UTDSHInQUINE]. 2 L 60 [Hewl(h  6060WITHD
alevmid GumaipId STEIILGHBHI. SFUTFHHBOBOT WMbHI (WPHeL 15 Eenewt
OFeyelm  Lleneyselm  smewiliIBHemert. euTUl QL LIOTEHEOD  HTeNL SHENBBILD
® BehFlD SHAOTMOUILID STOILILGHMBH. FIOB BHUSHBHIL ST Fnlgul  cLpIQUl
A5 @UL L 6VD STelILGHBSEH. SenerrmIlLHeT SHedLWngHl. Eelalend
alevmiGHeiled G HGHOHaIbLTevTenr wewien. @B, (PHIOHIDLS GCHTL (HLOL
® giteniedl. &L6VI6L WL BELp uUTPSEFIQUISTES SHUILI@ID e ICUHEHSHHHMBHTH
peitefT  CBmed  euevens  Guid  Fetewo  (WCwenFpspger  migration)
CareniLemel. @OUmHSSSIHBGL et  Fev  BHTL&aMG0CW  @BhaalBLb.
sluBpilen (L emLsefedbba  Geuefleumd oIbGIFL  sumieur, (Ammocoete)
et o mIoTBRBHIBSL el HIBD SLabGHSH SH(HLOLLD.

dBHBIBHT_(HHeT: UL Crmeniogmer (eomblIBy) MmId dbHer (aBToHb6sTEe6I)

Gl : &IOS WeaissT (Class : Chondrichthyes):
(BCy. a1 Gymed GBSO : BedHev: eseT) (G. Chondros - cartilage;
chthys - fish)
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® SL60 oM WeiisenTen euBplledt OIBF FLLBMIB6T & (HSHOGIDLNGTED S)eOT6eN6.
QUTLDBTANT  (LP(PGMLOULD (SIS BTenent  ©lsTeni(helTerel. UBUUL 605360 (HH S
® (THEUT6T Wemmamui® CF FeLB6iT Gumirg e L &1 6OTLOIT 60T BzpmeL
STlILGHBSH. DS  OBHBID  UB  eowllled  FEFFTBB  HETenLOU|DL L
Cam1 19yTOFTHSH60 (Heterocercal) QUT6OBIBLIL ST LGS BSHI.
AUUIBBILILBSH 60 STenTILBLD auruilenlen, LOTBILITL_ 6L LNemomui(®
g Flevsenmeorer LIB&eT LlGarmehal euemenbdl STRILILIGSEIDBT. SMBBed Wdhs
SHTOLHM6NdH OCBTwIL  Benel, OBTEIBIENIEN] @lVRIGHHET UGHWD. NP6
OFaeli®enTe0  FUTFID HOLOUBISHBSH. DelelevmiGHEHHEG OFael g
SHeoLwngl. FJomB  DHusbHemerud, WBCFTOm. .Ufld eaumas B BIsHMS
o enl_Wl B0 HSHD LDGUGTL_6V&6MSHULD O\BITCITL_ M6l wflwimeneud
SPIOUTHeTTE  CeuefGuBBe  dnigul  Beleuend 06TH6NT, 2 L 60 HJeudhdles
oa(hBHeLLIl] SILTHHUIT  FoBlenevenwill LFTOMNILUSBETES D  OJHHHH60
wiwremeus Gallldbsd gniguiensl. G@mameihBHID Gl lguiarddnigul, L 6O
Geuid 1ommId aflevmIGHH6eT SLGWD. Dewt, Guewt o ulflaeT HelldsHemuimeaienel.

TBSHBIBHTL(HEH6IT:
o 6B8amelGumLmen (Scoliodon) (sipm, Lenysmer (Trygon) (O&m G Hmbams),
emgerogerd (Pristis) (@yibuiSesr)

augLly : eruby Weiiseir (Class: Osteichthyes):

(BCy. syerdipwimedr: siguitb] @dFHed - Weir) (G. Osteon bone, ichthys - fish)

® heaieiT BBID SL6O BHfled euTap LeiideT @elau@GLTed I mIGlUeiTener. ST
ARl 2 L MEVU|D  eTIDLTIEITED  SBLILLL.  DISFFLL HOSUID 2 _6DL UIN6.
@Aeaieuifseiear  Camed, Gseumui®p, mFHMTUIG DELVH  leIMUIB UMD
Caglevmenmed L UL BeiTengl. SHUSBHIBTID © 6ol  CFayeT  cLPIQSHENTEL
ApLLILL L [BTeE Senewl @evpalgel CFeaeTdHeT SGeurdlball LIUIGTLIHS Imeot.

® 92 MABGLONIL T EEMEWIHBLILLL  DIGVEVEHI  DMGISSLILIL TS — STHBHBILIEHLISET
sTenlIL(hPeiper. @Umuser, STHB@tl  UfoTBBSHBSHWD  (HEOFUTTed  L6aTIsHe),
HmBend 161560 Hemeud Heaenmuld CBHTHHID LILIGTLIHS 6T36T.

o AUIBBILILBS S0 SIMLOHF FHJ DB BH6N6TT O\ameusTL BHWSHHeneruLd
9|Bwreilwimeneald EIOIN QuIT(meNTs GeuelGuiBmIDd LOGFTOIE..Lifld
fpprasHmed usSCHTLH o 6T o M LWL 0SHHmIUD  Eenel
Cummleienerr. sewt  GQuewt o ulfleeT  HeldHHellwmeaienal.  LBSHDBHEBIHD
HeOL OUpID Beiieyuiflee (LWL el ulHeusTeuT@LD.

B DHSHIBHTL_(HFH6IT:

o 1&5BFTFLL6rD (Exocoetes) (LUBEGSLD LB6t1E561T) ansIIGLITGssLbLIeD
(Hippocampus) (sLBademy), GeolGur (Labeo) (Gyng) aleor (catla)
(sl oum), edbdeaferd (Echeneis) (2 _nfehd ar), 1eGymisveud (Pterophyllum)
(Bzpeuemng L6)
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augly : @wmeaumpaiser (Class: Amphibia):

(HCy. ol - @yewi® ewuGwmerd: o ulr) (G. Ambhi - both; bios - life):

S meumpailde, BT BHBID Heod SEFHU B UTHLRISEMID  GUTPSHnIgUl
alevmGHemensd  OdTewIL  (PHO BTG &Te), (PHOSMIDLISEMTGD. 2 L 60
GeuliLid OTBID SH6HTeNID CIBTEIIL DA

o BalalevhiGHelel 2 Le0LUGHFH HMeL LOBBID 2 L 60 6l @Feni(h LIGHBmens
O@mewiLgl.  Ou(pbUTEID  Flemewl  HTeLHMENTH  GlBTemi(heiener.  Senel
aumeuil Geotm,  9le0eVHI  auTeVBGBT  STEWILILIBLD.  HIBLOISHMETUD  SFTLILNSHEMETULD
OamewiL.  mywoTer  GHmev,  GFTFOFTIULTEGeuT,  SleVevdHl  auPEULILITHGeuT
STEUILILGBD.  DeNIDHNGTUEMLUI  HEWIHEMETULD,  IQIDLITENS — FelauTed L6
STHSMEMUD OaTenilemel. GHmed, OFayeT SeLeLH HIDIUTTEL  OWTHF
gl  HoLOUBIBBE.  HOJUiTed  afwnTesdF  SFuTFd  HewL GLBISBSI.
BHWHHL  (PFIW  DOBHET 2 eieniert.  Wflwmemeuds  sPley  QUT(HENTH
CeuelCGumpmid Aeweu GFTOIE. .LiMldh eumad FBHISHMBHH OHTEUHIL 6.

o gewl, Ouewr o ulfleer FHalSHalwTs 2 elenal. LUBd  H(HEYDBISH6E0
HOL OLBISBSHI. B6Ial60mIGHET DIMOHBHID (LPL DL UL & FnlgUIen6l. LDMMB(LPSHED
sHeuenTEd  smeutiLBABH. GefiTt 2 mss (Hibernation) wspid Gasment
o méab (Aestivation) eudlw ABLLS SHTMOBEDHD 2 _6wiH.

aBSHGHTBaer: LuGur (Bufo) (Bmeny), pgmem (Rana) (sHeuewer), enameor
(Hyla) (wpsgeuemen), sevwrer gr (Salamandra) (seowreiii), @éHGwir. .ebd -
sresenBp Smeumpaisst (Ichthyophis)

au@ly: Oringedwir eereuer) (Class: Reptilia):
(Bov. OBy oevevs Oyl - eaieuer) (L. Repere or reptum - to creep or
crawl)

* QupLbLTeLTETMR HTUTED UTDSHInIgUINE. BHET 2 L 60 2 VihdH 2 mIgulmer
Gxpmeumed el LI (heiengl. Capmedlent LBLILL 60&HHeNBHEHI 2 (HeuTen 6CFHe0sErpLD,
dpl  Faunsd SHHBHEHD 2 _6iTeNel.  CPEIB  DIMBHMENS  OBHTEWIL  EHUID
ST LB GTBH.  clellaDd  (WHeevdHerlled BT ((PEMOWITET  DIEHBHEMN6TH
Oamewi. @zud  sTeoliLubGdmgs. eaeu@ly GCsFibse alevm@GdeT o L6
Qeutid  orEId  DIDNICWITL BHH6T SUGLID.  OULIHDLITELTET  26a1TeU6dT  al6VMIG)H6NT
@boLw  pleaLsmen GSedeamer (Cleidoic egg). asmeuentédulenr Guig
siefwrer (Amnion), sevetLtuied (Allantois), Gasmflwmer (Chorion) oBmib
smeyemiaylients  (Yolksac) Gumeiis  &m@p  uLevmser  (Embryonic
membranes) o maundeamper. wfd  oflvdmad  sfle)  QUImHETTS
(Uricotelic) QeuelGuipmito Qo Lmop. .Lifld FpmyssHamslt QUBDIeTeTer. SL6mT,
Quewt o _ulfleeT HeldhHalwmeaimel. © | &(HahHe0 BHL OUBID Gelialevni@ el
DIMOHSHID (P enLUWIBLD  SH6ITENLOU[ENL ULIENHE).

dBSBIHBTL(HSH6IT:
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$Beuadll  (Chelone) (Bgmemw), GLevigBm  (Testudo) (Blev  syemip),
QamuiLréseameverd  (Hemidactylus) (af@usveld), Gawedwmesr (Chameleon)
(LEGsmHE)), GaGsum Led (Calotes) (gewmmer) LymGsm (Draco) (UBs@L Leved)
&CrmaBamgeverd  (Crocodilus) ((wsemev), BF&ALILTDLSGET, [BTET  (BTSHLD),
umistye (Bangarus) (sewiemimy  alfflwer) eneutiugm (Viper - efiflusest

@y : upliuer (Class : Aves):
(B6v. geuerd: Usemey (L.Avis - bird)

Upeneuselenr 10S (PSHBWIDTET LG EB&GH6T OBBID SIHeT LBSHGID Hmest
Gureipeneuwim@d. OBy GCamyl, &Sal wwB@ID OuRGules Gumeas UBHS
BuweuTdh UBmeUH6T HalJ  IOBBEMAIFETNED  (LPGTIRIBTEOHET  EBHeNDHENTH
OTBILTH  DIDLHHIGT6NT. L SHHD, LD, BhHHAD, LOJHDHemendemernil LB
Ngssa|d gBmeuTml  LIeamisreosel SHIauenolienull  GUBMIeTener.  6uTedles
Slguisd o eitem  eremiOewil &Ll oevevg Lifler (Preen) agilienws selly
2 ihe Bzmedled Coubmba &ILILNSEHLOEOEM6V.

UBUUL oS He0HhEH  CHmeamiul  UBFFLLBHH60 @B&HHB6T, OCFHe0dH6i, HTeL
BEMIG6T OBEBID DevPHlar Goed STEIILBLD HIQAT 2 B DFHUIEN6 2 6IT6T6.
(PURAUBID  ETEVIDLITEGSLD  QFIWNLLL  STBBBaEBLeT  dnigul  (Pneumatic
bone) (BIOT 196 6TEVIDL]) B6WIL  CTQVIDLIB6NT DIBFFL L HLOTH 2666, LIBSHSH60
sengsenmear GusGLTyTelerd GoggT (Pectoralis major) wmBmpid GQuSGLTITe6rd
owwent  (Pectoralis minor) sydlweney [Beii@ ouenTsd  GUBBIeTENST.  Ligha
Gumeins QIB&I(LpLD &HEHTEMLOU 6L BIDTUIT6L Fourg LDGUGTL_GULDTE&F
CewebLBFBH. FAUTFSHBGHS  HlWWIWITS 2 6T STHBHILT  DLISEIHL 60T
BIOTUITeLHET OHTLTL OBTewi(Beitonedl. @HUID BTEIG DNHBM6TH OCBHTEMIL G
Aemeu  OeulibompT  aflevmIGHeT LS.  aevedFBUTHL MWD  CUBEBTT
ugmofiy  Curenpuenise Gbul s sTewilLGaSlEmer. Qeaubnled FHABIBHTaLienL
&ML WITG

@zmil WGLmafl W CLraful enLGsryerd)

Gaml  UGLmaul Budleiulesr  apaHBTHHeMe0  STeoru®GD — UTHLD
LIB6D6UWLITELD. SLUILILIGSHSLILIL (B6iTer BEFSFLILBENISH6ITED 8516al
(LPSHEVTAUSHTGLD. GammGomugrGasmL et 6160T60)ILD [BJLDL| bFFTGIG
Auupemeuuier  GxHmed  OBBID  ABGHH6re0 BTGB BT  EHHFF TS
Alupmeatdwld OHTHCUTHEEG WISHSHIICUTH wBLID CaTeded GBI
GUTeIB FndFF o ewiTenaUUlD JBLIH SIS T360T.

@emel @@ uTew o ulfldeT oG Gued uTed GeouBmienio (&) UT6D  F(H(H
SIMWLIL] FBLILUTS DIDHSHIGTNH. Lewl LiBeneudbeiled eiflenent  allbhHemIsbErhLD
Quewt uUBemeuFelledt B & USSHHD @BOB DIEWILSHUPD  SHTOTILBHBSI.
AULG LSS DIWIL D GmB UeTTFFUL 6T ST ILBLD. LIBeNeUSH6T DIDTHSHID
WLemLulBuemey SuGHWD. @GmLW SOl ML &6T OLoaTeevdHH0 alnHENUIF
FMMHSHH. 2 L SHaBIHE0 HewL CLBISBSI.
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aBSHHIGHT.(Baer: srmeuerd (Corvus) (srswb), Gsmevur (Columba) (ymm),
LT e0T (Psittacula) (usems  de), LGeur (Pavo) (Loufev),
glgBenment_evd>  (Aptenodytes) (Guhiguier), BOwmigrer  (Neopron),
gmeoBasmumied @engam  (Chalcophaps indiaca) (ogssit ypr —  SUOPBTG
LOMHl6VL!  LIBemey

gy : uteumligsein (Class : Mammalia)
(®60.GGw : ured &ylul) L.M.amma - Breast)

Bemeu  LLVGom euMSLILILL  euTHIL MIS6Te0 6UTIPLD SHETGWID OBTERIL6T. 2 L 6D
(papenoujd  GrmiomigenTed el UL (heiTendl. @& UTeITL 19&56MeT  He6vll S HeTenLo
LG LD. &lev LITEVITL 19 & 61T LIB&H60 LOBMILD biflev QUTLDAUSHB BT
SHBUMLILBM6NL  GuBmleTener. UTed &JLlsemenl GUBBI(HSHHN BHOSHTSHS
o uilfleefler WsIpSSWIOTET RTOITH HeNFFBULD UHILTEGD. BLLLSBGSLD,
PLAYD, STOUSBSD, UMGTCHTEWIL D, BHSHEID, LBBID UBSSD BB
SHBUMLILBM6NSH OdTeniL.  Fiflenewids HTeodHel 2 sifener. GHmedled  allwliTene
argemel  BmID  etewiGerul &Il CuTEB UeveUMBF  FHFLILTNHEMETULD
CubmleiTener. O&TDLS6T, (P &6, OFHeLH6T, WBDID nilbBRIBET, HBMHIGBET,
(& 6ITLDL| 6T LOBHILD 616VILDLITGVITEOT LBULIL 605 58 (HFH6NT Guimestps,
UBFFL L SMmISemenUD CLmmIeTereor.

H&HCHTLTeHTL (Thecodont),  GamiGymLmein" (Heterotont)  oBmid
LGt  (Diphyodont) euens umser stewliL@aemer. LpOFaioL 6o
(Pinnae) stewiLBGHSTBSH. HIGTEOBEM6NS  OBTEHIL.  BHUISHMBUD, 616V
FeroL 106  euemeTeeUUD SBEBTLL D6WIL 0HHe0 OFBTERILemed. (PAHTHSH BFHHF
FauliugnidbHeT  al L  algeudbHed SmUBWL  GWHE  STewlUBL. BB
alevmiGHenen  alL, IHS Hlewieoisluyd Hmeir  Obmewi  Guflul  epemenuLd,
wiflwremeud asWleyt Qummentas GeuelGummid (wACWNTGLe04) Gl LrGp. .Liflé
auemd FBBIHIPD COFBTERILemel. DelaUGLILN60 DIMTHSHID 2 L 60 OeuliLid LOTHT
aleVmIGHMTGID. Lewt, Ouewt o ulfleeT HeldHHenumaienal. 2 I H([HeHIH6D
WL OLIBISIBSI.

B BIHHTL(HEB6IT:

WpLeoLulpw ureurigset : ieliGsmimed (Ornithorhynchus) (WWenmgLierd),
GLlly mFeIb LT lgseT :  GuwaGrruerd (Macropus) (smsmm), weGymLerd
(Pteropus) (ups@w ®f) Gwsstesst (Macaca) (IwE), Gsefed (Canis)
(mmu), .Guederd (Felis) (yemenm), e16luerd (Elephas) (wmemer) mab@euerd
(Equus) (®dey), OGLedered  (Delphinus)  (Lmeuifesr),  uelewmmingym
(Balaenoptera) (Bevsdiddeod) umegyr ewLafed (Panthera tigris)(yed),

unbsTedl@uwim  (Panther leo) (fmsib), GamrGuor Gaiwiweierd (Homo sapiens)
(Loeflghesr)  LIeVlearTLig T
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