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1 | aidyld@6mo (Taxonomy)

@DELPDo

UV(EEROSDIe  BNEEROSVIe  @OAIDIOS TLIRIMGSB  AUMPIVEEBRS  @OSITUOIMAISS,
aello@on  moallwomEMIMBSIE3  GaldlSI®@Ie  B)56R80@  AUBYIB:0leNEDI0  ©1a1QID
(@l@lo@oem adylaoemo. eilemm@my (Linnaeus) ®@eg (luomi@ao@ Systema Naturae ogyam
NOOBIE3 24l0ile:686@I0O@0 AUBYIBO13.

MNINHOM (o (Nomenclature)

dlailegloeipjoo 8360 AlWOBIG GallSIMBINMBS MSaIS|E@ROOM@IET MIABHOM(GR0 af)aT)
AlO@)M@.  DOOIEReS GO  of)ailos@ie  sco  2dlailes 860  GalooeM
9ale@IUI OO S}M@.

a{lmnaa MIaHHoem(@mo (Binomial Nomenclature)

2allewdes oM@l MIme M@MBIM@I  LlIONI(@EReMB GRIOG:EAMIIS]o
@0oUIla0laflSiss allel Mleninwmd8lo OlBlG:8l0 allamisoym]. BIEI WDOMI@I MIANe O6NE
EONEBRSIBSMIGN - GIMNIAGOM® ;MM MIdo (Generic name), ©eNWVAHOM® MailaMloy
aileunaemo (specific epithet). snearem 06NE RINEERSBIB8 MM MTBIAM AlMIe@@IeN) Bflnom
MIDSH06M (Ao o)aN) QllsSlean o).

©30aN06Mo: Mangifera indica (@0an), Solanum tuberosum (20}886)1960813)

MUNIEERUBAE  LOOMNI@I®  MIMo  MN@BBIM@  @VAMIOIH(S  AVAVIMIABEeMMIWAIL]]
(International Code for Botanical Nomenclature - ICBN) (ald:00@06mM. @OMCIONEI @SN
DWEBRO8  LoNIMWlg]  MIABEEMODIM)  @RAMINIH(ES  BAYWMIRSOMMI@RIUEI
(International Code of Zoological Nomenclature - ICZN) mleiail@d aioyomlilsiens.

(@0150l® 01dld0emalml (Hierarchical System of Classification)
dlafleeg madladlmy (Species) meiomI@d Ao AW E:0leM@IN (@0ila:cl® dlamlaleneny
9216@IUB0M®. @lom AIdYle06em@mo (Taxonomic Classification) «gyamy ailglesim;.

a@Que Qilvoopind® AUBYG-0emeeiseERud awIsnalad (Domain) agyimie I=rse (Kingdom)
ag)Mo @OOIWELSIM}. @Yo (IBOIBGO@ISS QAUIdWlG:06mo 22V (Genus) 9o MVaflaMlay
(Species) 9o @M.

(> do:

=2f (Kingdom) « aileowoe (Phylum) « aidgo (Class) « alo (Order) «— &sioenio (Family) —
2myY (Genus) «— mafladflny (Species)

AUdle06m VaNIWIHud (Taxonomical Aids)

> auavyuooel (Herbarium) - uoeudla) muanyeanud 96mas)] muiaHlaniam cuoel0Go(3o.

> aueauRaPmMea3ud (Botanical Gardens) - =dlailaflolesym  quaueERs8les  GudaIEo
Al 8OIM@IMNMID (2 18§00 B3BSI@IBlBeM BEPMEBRUI.

> Uo(aNIEIWedRUd (Museums) - oloMOBIMP AVABBUMODIMIAID] V0Bl VIV
2(NEUDRUO6BRUB ileS ] ofldlesmmy.

> 2§0wooeldud (Zoological Parks) - aimianeeRes8 AMiaHial0laloemOmIER88 TMUoSHUI®
M2aNAlEEREIT  AVIGHIONM  MUOLIERSIM.  HAIOWENOIB8  BHHUEMUTIRIEERSI
0al0300Q63380 AMPILIIBHIMD DY MaNIDBM,.

> &l (Key) - quueenes®lo oNERO8SW0 GOAIOPS qLONEERSl  QUMIOTVEERS0
@slmndmaoss)] @ldloolmMm@lmss 603 AIdEle:0emavandil.
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dlaivor@ a1dylaoemo (Biological Classification)
QBYB:06Mo ag)iM} alo@M® dlaile:e8 A@IMI® i iexdlenes) alleouile:dleaimmmosn).

@2 Sloviwo AdYlanemo (Two Kingdom Classification)
82808 eileam@V (Carl Linnaeus) @mead Systema Naturae og)am (MMOOWI@S eLdlaile-as8 o6ns
0022468380 GAUIADIO]a)3.

Galdaemol®l (nutrition)@yo aleinNeuoadl (locomotion/mobility)@ie @oslunomaoss) dlaile:es
Animalia og)i}o Plantae og)amio 0613} S3lotIWeBR8IHs QUAYBO1a)3.

@M Slouiwo AIBYld-06mo (Three Kingdom Classification)
a)@emqY GanBe@d (Ernst Haeckel) symd asloviwo aidygla0emal@l meamnosiala). @oaiad
gdlafle-eog Animalia, Plantae, Protista og)an] 30y &lovioweangol aileedlayy.

@nedi &loviwo dyllar@smo (Five Kingdom Classification)

R. H. ailegeed (R. H. Whittaker) 1969-@3 @oemi @losiwo a1dld0emal@l mldegudla).
@oald  =dloile:og Monera, Protista, Fungi, Plantae, Animalia ogmleaem @oeml)
B loUTEBRSIBE).

M @6y Bloiwo AUAY06mMo  @OUvapism (cell  structure), vodloavoapism  (body
organisation), Galoademal®l (mode of nutrition), @IgrmMmo (reproduction), QloUdal®MICIN®
eniawearud (phylogenetic relationships) agyomlalo@ @oslaunommasasi@oeny Mldalaila)o).

@6 SloWeRE8AS (alWIM auaileudaH®Sud (Characteristics of the Five

Kingdoms)

emea3 | Monera Protista Fungi Plantae Animalia

ud

(Characte

rs)

GHIUD Gal0300leosl | @yeooleosgl | @iso0leo | @iodlewosl | @ysooleos]

®@o (Cell | & (Prokaryotic) | ® (Eukaryotic) | sl®> & e

type)

63000@l | eavgjIeeImy alleinIdee) 06 aglad OTVRRGRIDM) | g

ol (Cell | sogy; QO(@o QNS (Chitin) (Cellulose)

wall) (Polysaccharide DHINMRISS | HHINASSO)

+ amino acid) ©)
6 HI6ENZBBO)

@QYemal | sog| o6ns o6ns oens o6ns

alSEtlo

(Nuclear

membran

e)

WoloMo | BV LIO] CHOVDMLIOMI | 6NIaNIBHH0 | ARO[ | ®AD)ER0OLI0 |

apISM ES0) HES0) uwolomo | | @ai@alo @oaI@alo |/

(Body (Cellular) @0EJo (Tissue/organ) | @oQIAQI

organisat @SOS QI

ion) ®aME0Ll0 (Tissue/organ
Jorgan
system)
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GaldaH6 | MV@oGaldaHEeMo | MN@oGaldaH @OMBaldaH | MVDoGaldaH @0MBaldaH
oloml (Autotrophic - | emo 6Mo 6Mo 6Mo
(Mode of | @dMUM0GYGaH (016300006 | (VOGO (100006 | (BaNIBBOBMVO
nutrition) | emale aH6Mo) 860018 | | a6Mo) @los /
(@1BIUDMOBLQ | BISIDD al0OMEGED MUOC(@ 106N
aH6MN Qo) @0MYCaldaH ) gles
AhYSIO® 6Mo 2O)®LI0®AI)
@0MYBaldaH6Mo
(Heterotrophic -
MG (@1968ang]
& /
al0omaEoedl)

Sloviwo emamMO (Kingdom Monera)

NINBSIBlWB:B06M) BRIHMO BloUIWADISDE! BB @VoWIEBIRUT. DI ag)EJO B@ldBIOIEDISlSES
aB3&6H000 AHlaild8le 9UBeR|SIM]. ©BaN0eMo: eNIGSIGI (Bacteria), Mlelaly @OUW
(Cyanobacteria), @@dssleniosssldl@ (Archaebacteria), #6mes8:0qjomia (Mycoplasma) ay@eo@al.
v Bloviwolee! &laile:8165 GaldateMAl®! ©6eN3} GO@BTILINEN) BH06M|SIMOY:

> U]@oGaldaHemMo (Autotrophic): qvi@o MM MIBEHIM@).

> @0myGaldaemo (Heterotrophic): aicloudl@l@ilcd mlmy eouemo eIEleanyma.

QD@ aleloe al@damdlaile:ud (Parasites) @@ 0g laile:gies 98sleeld «j0cOmO
®IAVIENB@Yo 6.2l

@YY I Wlam @PSITNIMRIS] NIDSSICIWS:810S UBYB06mMo
NINBSIBlWB:08 @OAUOS @YD (shape) (@l18:000 Moey QllRINEBRBIBSI (N |IaIQYIM:

Coccus Bacillus Vibrio Spirilla

MNUIBSIOIW S B10S B DISud (Shapes of Bacteria)

> 6I8IS mlwlenasao (Spherical shaped): o080 (Coccus)
> cdemwisyolalenssd (Rod shaped): snuavlgjny (Bacillus)

> 03000 \®lwlensae (Comma shaped): aflailewo (Vibrio)
> anglomasil/anoso (Spiral shaped): miailolgjo (Spirillum)

a@daslenioasslola (Archaebacteria)

AW aBQAU @VAVaNIRIW aldlauil@leglad &06mdo.

> @O0 9o i8S (1 163U06B3U0 (Halophiles)

> alls)alemoyeud (Thermoacidophiles)

> alole] (@163u06sBUd (Methanogens)

DAIDIHE) DOm0 GOMIEIAUNMNBSIGB &aflee0d SHFIWIMD), AU BHIVDEIOD] *LISM
6)dI6N3061M.

932aN06INo:

> enomoemi’admy (Methanogens) aluojailomg, meolatil@les mseerklo 2dldemes>20ocmlad
©06MB)|SIM}.

> Q@I 210eMBOMI@ Ml AlOn@m  AR@&o  (NIEWINPIV)  9TldEle{leednd
$HI0EMMIBIN ).
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@yenidasslolw (Eubacteria)

@LNIR@AN NI SIBlW 0B (True bacteria) agyamosen el @OClEQ|SIMG).
> DAISE6) BIUORIW G3HIudElomI (Rigid cell wall) 9ens.

> aQieerg] (Flagellum) 988@ImMo@d alefleadm ¢¥lwge (motile).

aqV@ICMIMNIISSIol (Cyanobacteria / Blue Green Algae)

QI (a150UDAVoGYRaHEMo MSTMIAN NIIBSICIWEUd @He).

aBHCHIUTI Mo, GHHISMIIDI, My@dealdeel (filamentous) ©3a1683SI@3 B:06Me) SIAM].
woyeLeRelIoDel)o (freshwater), ruay@EeReIOIRe (Marine), H:0@eljo &I6mMMo.

6208M368 a22eglnm aHleB) 23gllolesgo.

meilne2e10vo@esnsled @oudwnad enireaV (algal blooms) 030169 |SIMB BIEMA@IBIIM].

aflel V@IEMIMINIGSIBlSU8 BDIMDeH 6eMES2RM Bangendrilqy (heterocyst) agam
(@IBDD BHHOUDEBREIRNOS MIUTILIA0H9IOM].

932aN006mMea3Ud: Nostoc, Anabaena

VV YV V VYV

&leadailamngles enissslolw (Chemosynthetic Bacteria)

> enal allallw  Goee’al  a130dmNeEBUd  (nitrates, nitrites, ammonia a®eIOAOI)
B0HMeeWM  §al0®, GoOlees elcles)Mm  9Md=mo ATP  mldomaemamlmoail
alcOUIleeiam].

> GaldaUBDal(@63B8INS aliN:avoavosmiwlad (Recycling of nutrients) snales mldemode:
al8h)eNs.

a01QE026SIalla; endssslolw (Heterotrophic Bacteria)
> GRIDG&OAMIISH QPaldn0D] (cosmopolitan distribution) ©,06meq|siam;.
> ®ledMAI Alldeaideavsavoen) (decomposers).
> allelo) aN3aHBH6 MVaNIWE>00:
v a10ell@d mlny &e@mo 96Nz06630M).
v @agdlenicadglaa@ud mldeles;ma).
v al@d dyserslcd cuolad aemEserad Mlumieind S0 @d.
> alleloy 0oNH00le:ud (Pathogens):
v 0080 (Cholera), aaseanda@aw) (Typhoid), slQomm (Tetanus), il 9083 (Citrus
canker) oymenAal.

NI Slolwleel isrmmo (Reproduction in Bacteria)

> (1Wwomao@ye alleeemamlenas@aeny (Fission) (@I12mmo MSE9MO.

> @0MIEEIDLJIOD TVIaN2l0§68REl@ MIEaIId (spore) o} fle.dlesiim;.

> eilo=ammo (Sexual reproduction): &0} (@OWOlG JdolDlad DNA  26Q00)
eNINS>SIOlOMIGLINE HHGHAMI0] MSHHIAM].

OOMBHIJOM2 (Mycoplasma)

> 6a000cGloml mepom =dlaile.go6m).

> OO0 HeMROMIAISISS a3l §210;®I® 24101GH,0006313U0.
> a308mil2emd swepe@m@ie 2dailendad s:¥lwjo.

> auansesrglene aynearglello BIUN@00le:806M.

93%aN061Mo: Mycoplasma pneumonia

&louiwo 6(@1slgy (Kingdom Protista)
8@105lqY SloIWOMI@B agB3hG3HIUd WBI0IeWISIA: 2dlaildud 9Udeqe|sIM3. AVOWICEMI]
00l 221Vl 38961).
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B@IISIQY®UD,  (ICmIBla]  avaVIBloviwamlemd®le  (Plantae) ayweslowiwormleaiwio
(Animalia) DS @3 ANIMNLAVY@WIO NI (1RO H60M].
6@loslgueud  @oeillo=ammo  (Asexual), eilow=emmo (Sexual) agavlal  MsOEOIIM}.
ellongrmmomI@ eHIvdavawomo (cell fusion), aaavewnds mldamdsmo (zygote formation)
a)MIQI 9EN30H:3M)}.

(@1erIeeanQid-ud (Chrysophytes)

> aw@oQoV (Diatoms), 6nIudwad @udyil (Desmids) gyl 9udeqjsyam;.

> (a1@3UDaVoGYRaHEemMo MsOMM =dlaile:ud.

> UDELEREIOINIE0 MVMYBEREITIHIEO E06ME |SIAM}.

> mileiles c@osseklw, 030l maolesyan (thin overlapping) ogyuud (frustules) ogyam
cloml aIHs) 9ens.

> awogomlead Eloml mledHaleanud ‘wieQisnaum meyy (Diatomaceous earth)
ag)aMNI6m @Ol |S}M@.

> D0 ad0omialeml (polishing), ag)ey, «10MWeERUd @EIDAIINS U03ELlB:06mMo
(filtration) og)aMlQID©9O@I DalcoUilesiomy.

93aNB6Mo: WIQGoM)

HHWEMINQINGEIQIBHUd (Dinoflagellates)

> ®01RIMAI0 MVAYBAINIB:S8)0 (218>0UdIVGYRaHBBIAIEN).

> 62O 988 alloumadidud @omMMola) a6, alg), ®alls, dlel, 2] g
Ml063REI@ B:06Meq|SIAM}.

> OAVERGEINI BelQldUd @Sl Elom o 30EI) D6ns.

RQOIRWEDIM 0eNE oQIeeRg] 96n8 - &M MIgomIed, meqom  ElovileylQie8ies

nsISIILRES BlSenaM].

> 210N HOWEMINGINREEIQPIGHUD (Gonyaulax) @GO®IGUNOBITD al0)es] 2al3Iam @loud
(Red tides) 96m308630M3.

> Al alj0eq]siailesnmm ailadeaud (toxins) moreEerud Galoenss ag qmum@dlaile:es aeo
©3I£J000 B¥ljo.

A\

@lemodwiaud (Euglenoids)

> @IElROMNI0 UBIELEREIGINIMD, (@ IGMBsla] MIUTULILREIGHIGD B:06M6)a|SIM].

> 60U0ElIODE0) ald®o, &algileslud (Pellicle) og)am G@I0SIM qLAYELAID o108 96nE.
@O@IMIT K0BI0 AUSHOWWlBr0 Lla]NAISIGIEN).

> 06N3) 0QOSERE] DEITE - BT 6)2I10}Mo, MEQIAT) QULIID]o.

> (N030§(a1d>0Ud0 DENRIWI@D (213»IUDIVGYRaHEMo 21QPIANY, (a1B0U00 ILJIDDE]OUD §2ICl@
2dlaile:68 SIS @DMICINHB:0IDW] &alDIRI0IM].

> IS alloumadiaud 9@adan mavieEBSlaerIaRAID) B0}GaIINLIWIGN.

932aN06Mo: EFuglena

OO0 MUIWBU3 (Slime Moulds)

> VIGEIIDNANGSE: GI1ISIaNIBUD.

> 0a@es wdloo afla® eIdglee a®IMNRG:alee MemIOla] 6©62201a1B00MAEROS
ailleearym;.

> @DMEIWIAOW VIaN2lQEEREI@ oJoaieadwl@o (plasmodium) ogan el oysmol
@MO00M}, D) alfl @S}ENEBIB0 (fdallON)o.

> @0MMIE}EI NaNalQIEBRSIM oJoMieRIWIo MIGaINN}@:B)88 anPISHIW6BRUd (fruiting
bodies) 9enz08630M3.
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>

>

NG0B 06 FlOMIWI88®MIM, AISHO (al®ICOIWEUDHIMBSINITI, NBaHEIBECBIB0
@OMMIBHE! MVIaN2I0sEEREIR0 2dlailafldlesio.
@231908 MaNIWEAMINS MG II0IBUB alOLIA}.

G(@196S2EMIUIBM (Protozoans)

>

=V VvV VvV

4.

ag)gJoo @OMICaIdaHS06e (Heterotrophs).

alBlBa 0%l BNISAENINICWI (Predators), alodanadlaila.gocwo (Parasites) dlaileeym;.

QI BYNERSBINS @RYEIA MNINWIENBIW] BHOIME|SIAM].

MOIET (a1WIM (N fie-80 alleedlesdo:

@aleeNIIDW G@IIESIEIVINAIBM (Amoeboid protozoans)

v UD)ELEREICIELS, MVAMYBEREICVIEI0, NMARSS MeTIERe B:06Meq|SIAM.

v @odlend  Galdeei@I]  algeawdcatowl® (Pseudopodia/false feet) 9alcouila]
OB @I0 O ailSIENB@I0 §.a1QIM].

v Entamoeba ca10ess aileioy alodamadlailae.saen).

0QI922GLIQW G(a106526MoImmV (Flagellated protozoans)

v alleioy o @medlailesol (free-living), alleioy aloommedlalla:so@l edlailesim;.

v aQoeeRe] 9880I@I6M).

v al©0M©3al68308 Mlailot) MBIV GaIIER8S8 GOINEBRUD ENZILIM].

933aN06MMo: IIypanosoma

alelle@Q 6@1regocavIdaday (Ciliated protozoans)

v epInlomile.s06m).

v e@losnemaeslal avlelle (Cilia) 9en0@@Imocd aigeo auadlaia@] aveioclaaiamn;,

v vdlooml@d upeelq (gullet) ag)im NBRH:)So 96NE.

v afleilo@ns a@G®dail®  aleiMo ISl el REHUIMBOMINSIajo  URSEJQIGRISE)
o) M HHOM}.

932aN06YNo: Paramecium

MIEaIICNIGAVININBM (Sporozoans)

v lail®al( @03 MEaIIBCIIENSBS @D6MIENIOWIBI0 *LISo D6NE.

930a006MmMo: Plasmodium (aGI0l@@Es) £:006MAIBM alodmadlail)

&loiWo anoaa) (Kingdom Fungi)

>
>
>

Y VY

B3 GHIUD W)3I0IeWISIA; dlaileud 9udeq|siam;.

@IOIRINO aN0OHUNBUD @VMICaIIaHD0361) (Heterotrophic).

Al 00ly] ©62201aI303MAOERSIT  MlMss  (RIAIPAMNDIERS8  HHRNCAIIaHUBEBRUD
@yUiloemo 9219M@IMITd MVIGEIINaNQIUB (Saprophytes) ogary ailglesiam;.

woloe M8 HISIW  MTBGIIERB8  LISHH6EBRUd (Hyphae)  o®06n206m)
M3 ®20D]0leemM@).

©8aNaNGUd AT GalBMNIENHM 20eildeo® aeamilell@o (Mycelium) og)ary a10@3am}.
ailel 980000808 MSB o WO SReNT O IOVIERS8BAID}0, MNIaNNYASEIle®WY HOHAVERIGIIMVo
mloaomaile ER@Idlesl. male@ milemiaanaugld: asanan (Coenocytic hyphae) ogyary
allgglesym.

63:000G10m Be3glngoe (Chitin) GatoglNIBNNNOWB:38)0 (Polysaccharides) caidmmosmy
mldezlmao]oleaimo.

aflel a009e!&0d aloenicaslas (Symbiotic) eninwednud B06mleaym;:

v eee1a9nem (Lichen): @oein@io afonio Gal@aN TMUaOQIIMVo.

v 99206890600V (Mycorrhiza): muauieQI03e:830 afoQio @oXleRSS eniawo.
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(a12@mmo (Reproduction)
> agdajoailul (Vegetative reproduction):

v
v
v

afleeem (Fragmentation)
afleeismo (Fission)
M8 {lesod (Budding)

>  @neilow=amnmo (Asexual reproduction):

v
v
v

a3omlawle (Conidia)
MG 12002 cWIMIGaI10d (Sporangiospores)
aVNGaldd (Zoospores)

> eillongammo (Sexual reproduction):

v
v
v

2MiGaldd (Oospores)
@RYMIBHIMIGIIDd (Ascospores)
enianlalecmomicalod (Basidiospores)

> MIGald0}dUd Q@M@ MIGa12008sl® (Sporangia) ag)amil apISME:EI@d ©3alee]s3m].

eiloal(@omIeel &M} *L15633U3:

1. @eng alpINEUHIISS @DeLIEIT  2leINEUDHIDILPOD  1IAIQIG:S8IOS HNAVERIGIIMVo
el@mo (Plasmogamy)

2. myQlom ei@wmoe (Karyogamy)

3. ©6aVe1ISIad Ale@omilay (Meiosis) MSM aNIGeII@M MG 120)@:UB ©)alee]S3M].

v

v

v

oy (Yeast) GaloER88 of®GH000 aNoeeNGUW alemIdl, enilwd ogamlauwes
M132206eMOBI@D 9a ICWIUIENM,

aflel aN06ONG:UB BEINEEBUD DENRIBNIM. ©BIaNO6Mo: Puccinia (8NO@MIl@ 0]
B303/0QY GOIUo).

ailel aNoee&:u3 @RYIFlenicoslan@81as 90ailsmaeny. 930.006mo: Penicillium.

200 NHBINS (lWwIM aileoweasud (Major Groups of Fungi)
1. eaencsInaamflgat (Phycomycetes)

v

v
v
v

@oeilon=rmmo - aqLIMIEaI1IB (Zoospores - motile) @OoLIEBITD @OEIIEMINIGIIAB
(Aplanospores - non-motile) aisl.

MIBaI0B:UB MG I1I026BIWOHI@D ©al1eq|SIAM].

eflon=rmmo - 10211Q1B:UB LIV 2)3 HOHTVENIMIGIIB Dl |SIA}.

12219303 BBO VJIOMIERBB8MIB:0 (Isogamous), AUITI®20DIGlea%0 (Anisogamous
/| Oogamous).

939aN061M63BUd: Mucor, Rhizopus (a10mI0l6)qa]0s), ALbUgo (&S}1ead al@daM afotV).
2. @RPMEHINMIJm (Ascomycetes)

v
v
v

IVIB&Y-anoV (Sac-fungi) agymol@eqsiam;.
@I0IRINNI NIaNIBBHIUBIMo, 930: Penicillium.
@0a1}BQY20D] a@HGHIUB®o, ©30: Yeast (Saccharomyces).

3. sninfladleonaamfigat (Basidiomycetes)

v

v

v

v

(MUOWODEM B>06ME|SIIMN BJal6BRUd — @end (Mushrooms), ENIISOY anoaV (Bracket
fungi), alaficeniduwdav (Puffballs).

medlenlo, MOOBHIMRBSEER0, MO2IAUSIGSIEe  QAUSOYME.  aileld)  qLMVIEBRSIeS
WOloOI@ alooamedlallegoil (Rusts, Smuts).

@neilonwezmMm MVEaIIN}RHUd @GaRRBQ@IeN), alcaH ailemomlenes (fragmentation)
(@122 Mo MLIWIDEMMAIE).

DEIoUIB00@OIEBRUY (Sex organs) g
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4.

v 6eNE) Q@M@ GavImIGlas B3000683U3 LI 26 oJoERINIE NSHNING.

v 0oees 9aaad:0lemaslas ceism (Dikaryotic structure) 96nz06:%0.

awyesendnaamilgmt (Deuteromycetes)

v 0a188a08Q anoaey) (Imperfect fungi) ogyamye @Ol@e|s3aM].

v e0aIlcd @neiloneammalle aI8dajoailwlwlenss (a1=2MMAQUe QO(®ED
@Ol S}MSS].

v eilon=@MMo SHe6eNBo1™Meq|SISIE).

22240 - oJo6gd (Kingdom Plantae)

>
>
>

6NIaN}BBHIUD W]HHIBICWIFIH U ©UB6)a|SIM].

¢3:200Glom aavepeedailad (Cellulose) mlamosny midexlm@oldles;ma.

DOl AVWoGaldaHH06M)  (Autotrophs); 6£060%w0lad (Chlorophyll) 9ale@ouilaf
(0130000 YRaMemMo (Photosynthesis) msaman,.

aflel @ooeErRud RIUIGEIWI @OMICIdaHS:06n) (Partially heterotrophic):

v &lserizd]l auavieanud (Insectivorous plants) - Bladderwort, Venus fly trap

v al@3aN auauseanud (Parasites) - Cuscuta

gdlal210l@o ®meIn30mIQo (Alternation of generations) 9ude000883M} -

v 80} eselulaceigall (Sexual phase),

v 20} @oaeelcwlaceigalle (Asexual phase) m00l200] 961m208:30m3.

DD ©6N3) °LISEERUY  Mjalalo@O}o (Morphologically), 2ileiIge|06906000 B(@I6@OEIVIO
mleielleo (Chromosomally) al@msami@mad@lolesio.

Sloviwo @mlmoeilw (Kingdom Animalia)

>

A\ YV V VYV V

Y VvV

NIaNIBBHIUD WIHHIBICWIFIHH U ©UB6)a|SIM}.

G3000ElmI e).

@NMIGaIdaHB3H0I6 (Heterotrophs).

BAH(BUDEIOO HNPEHIMB (Glycogen) @06g@il@d ©@30%3a] (Fat) 0aloml@d auietlesiamy.
DAIIOS CaldaHeMOI® GanIes8ICMIWIS; (Holozoic) @gen) - @olnaI0 @SHemo Qileisan]
(Ingestion) GaOl{lee@d.

mlunil® agdajoaviedale (Definite growth pattern) s0emlesiamy Dluall® ©alaie
aleila Jopmss (a1 pdoml@o® edlailwowl aigoym;.

@AM =ailIdWEERUBEE MVIGHARID (N> (Sensory) AIIMUOSHS8Ie MIWI-aleIm
(Neuromotor) meailwomeanglo o6ns.

@)0lcdUe &dlaileudBele alelNEuUdaHl (Locomotion) oens.

PILIUND (aISRMMo - BRYENY-EaleM CHIUDEERSIS Mowao (Copulation) msa, allanls
@emailéavmo (Embryological development) msaeymm;.

ANAUOAVLHUD, HNAIGCOIDAWIHUD, LIS (Viruses, Viroids and
Lichens)

990 MWSHUd (Viruses)

>
>

>
>

adlaimye @oadlain@o@l eniawWla {laenam «1eImd6m ©6QI0MEU0.

241168000010 a0} qvdlaIngPo®, Miensld: 0lalleRsa (inert crystalline
structure) ¢a:0002£J001 230ila:ud (Non-cellular organisms) @en).

08QI0MVG03 MIdenimwalodmnadlaila:ud (Obligate parasites) @ryen.

Virus agyom a10o81a) ailado (venom) / ailadal3ddmno (poisonous fluid) «gomadmnmyens.
OO alogyd (Pasteur) @yem M@3Ll]dleemo).
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GISIMNIBUBH8] all060, §HQI0NVIGSIT MIMSHaIN®} (Genetic material) 96nz0H30.

@0 RNA @06gje;0d DNA @ro@ildles)e. (003010 600ila] s3aleseiie sog)).

8alomIBAL:

v uanuieEnRes enidwlaeaiam aealoaviadud — Single stranded RNA 9880

v 2§063Ra8 aNIdWIANIMM 9aI0NSUd — Single stranded RNA, Double stranded RNA
@oeg@slad Double stranded DNA 9880

NI SIolcWIG.N2) U3 (Bacteriophages) — enidsSIOl@H:68 enidwWleniam eeQI0aIsUB.

v @E@Ia] &:e6moslo) a@enwdla wenly. ¢sjPds (Frederick W. Twort).

v eaneillamn’ uleanaoeg) (Felix d’Herelle) @oen) Bacteriophage gy Gald M@BSI@0).
G@OMIONR GGG N0 “enIdSIOl @3:HM13 (Bacteria eater)” agyamosm).

v owo0em@odl snal awenilud misoadanay DNA eeQI0auiaud @en).

©9AUOMISHUBHE) all0OD 6303 G@IISIad &halale (Capsid) 96n3. @ RO BIMI®NIlOM

MoOOH] BN,

OOAUOIVGHUT  DENRIHNIM  GOINERUWD (2MauB): amimy (Mumps), 62103Galdds)

(Smallpox), ®andaflny (Herpes), snadogiaiadav (Influenza).

v ag@m (AIDS - Acquired Immunodeficiency Syndrome) amiau|dl@d 96n30H8930M
96QIOM) BOINAIEM).

avavyeanalod: GRI®MVHE) ©}alo, e0el 21)03S03/ASHO T, Q0 QUDTIBIO6Mo,

uBlE2QIBMRIBM, Qeilajo BIOWT, AUSBA2] OSQOL|ST MIMEIOW LIGHEMEBBUB E6Mo.

MNUCOIDWLHHU (Viroids)

>

>
>
>

MHUONVIGHCBANIUD DalOIMIW @OEMINIIWSHICIDHUD @RY6N).

@20 RNA 2pism ao(@a26m 003 98s30).

6195108 &0lalo (Protein coat) sogj.

81059699 Mailrdail@d syenid eoowo (Potato spindle tuber disease) ©6QI60IQWIBUB
&I06MMAIBHIOM}.

0ae1d9emdaV (Lichens)

>

@EINo aNoYio MAERBS CVaNITVAIe (Symbiotic association) eeeiseendmy.

v @oelne® aeanea9lenicI: (Phycobiont) oag)omioe

v afo(jlom aeacandsnicwdens (Mycobiont) ag)anioe alo@zamy.

@0ein BAHMo MIB22NH9HIIM], aNoMT MIAAVAVLOELI0, WIMIANUB, HAUBSo aF)IMIQI M@DH]
MaNOBe3M],

06e1896MaY oW} aeillmla:oem qvailaaud (Pollution indicators) @ryeny, £:006mo 0Ol
2ellma® (163udearREled AUsIMIg).
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2 G30u00 (CELL)

GrRELOWo

GHhIUDUIM(@o (Cell Biology)

> B0U0OIO] *RISM@I0 (2IQAUGDDMAIZ0 MVoeNIMWla] UOIMI(@UDIEUDIEN B:IUDUDINV(@o.

G2»0u0o (Cell)
> 2aile:s1es @OSINIm CLISE*LISM@IEN) GH0UD0.
> 6006nIAS aNe6) (Robert Hooke) @myeny 60000 &henziailsla] cell agyim alBo @Sl @).

(@IWIM DBIaNO6MEIBUD:

> a@Quio alell@ 680000 - 630mV(Slaf 2ys

> a@QQle  9210}00®  GHHIWo -  ADACHIIITVE  vIeilaavaiglasne  (Mycoplasma
gallisepticum)

aB3Qle M8 &SI 6H:0000 - MPENI6NS (Neuron)

aB3Qle AUEN® o@Bd6H000 AV - @PeIVQINIGEICI® (Acetabularia)

a@3Qile QAUEN® o@Bd:6H000 B§Uo - @allent (Amoeba)

2MaHIOIeL! a@QQiie QL@ 680000 - M@ IS:Eleel @oemwasmy (Ovum)

DMHIOIOL! aBQQe §210l@ 6HU00 — BaldoWleel RBC

YV V V V

c3ouomlavaamo (Cell Theory)
> mldeguolaj® M. J. atioeeiawad (Schleiden), iIdl@eawdd vojoad (Theodor Schwann).

(@1WIMEa]g MIBEEBUY:

1. og)g) =dlaile:sle 83600 6HH0UERI SMMIEIUSld:0 BBIUDEBRESI Gal@MM@I6).

2. 6H000md6m &4laIengd @OSITNIM ALISMI LISH:o.

3. ag)BJo GOU06BRS0 MIMBal 9NBIDIDIIM BH0UDEBREIE MIMMIET) DENRIBIM®).

63»I00633830S M0633Ud (Types of Cells)

availGuoa UM BUd G(@I0AHIVIGWIFIAHUB @2I0leWISIHHud (Eukaryotes)
(Prokaryotes)

myGl@my gy QUISMAO MYLHl@M) D6ns

apISM BBl o 6NIaNYCHIUDl o

GB>0U000WAIGEBUd | Vg eOMo6NIBM0 OIS 21)Q0a]S  (IBDH

@OQIAOIEERUD 96N

G3»0000ile22mo allezamend msq{lescen | ssmegoailmy, aleamilmy

G(@IBMIBAVI0 80, AUOMISOI D amileidleo, coall® ogalo

9322N06ME6IBUB 6eNIDGSIol a00eHV), BYNEBRUY, MVTVIEBRUB

(sca,ouo«mn'l@gg 2015568300 (Constituents of a Cell)

> eaovocloml (Cell Wall):
v (uaugeerRud, enIdG:SIGlw, afoeew), @I, @RYABS)IMIIGSICI® ag)MIUI@3 &:06Meq|siam;.
v omieenglad  HTUERGEIDAY  6@06M8)  aNoe@I@  BO&GIB  ©@:06Nn3}MI6M
M3 m20Ole60M @Y.
V' 850000 03alQiio 301NN N@IBIIM].
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> oJomim omoenidad (Plasma Membrane):

V' 6800000 21}Q30N @PA@EVAIIUBRGDM aldsl.

v @@195103 + Gandmi@andeilaila ceism.

v" Fluid Mosaic Model - Singer & Nicolson ml3egudla) @0®y®:.
> 6(aldG6SIeJoavo (Protoplasm):

v oJomia ©@06nIBm GO0 988 2dlaiImnioy.

v nRGl@alay « R0om880) - ©6TVEQIEJOMVe (Cytoplasm).

v nyglocnilmnsslad 9880 - Myglewogoave (Nucleoplasm).

(a1UIM BHHIUWDIIMOI6ERUY (Cell Organelles):
> 90m6QI63IENElw (Mitochondria):
v &6nelailslajo: R. Altman & Carl Benda.
v 8DOS ©206nIAMB 2LISM.
v “eaovnomleng eeaidg@l mleiwo (Power house of the cell)”.
v ATP mldedilesym; (ee0uomleag “Currency note”).
> 6noud=dl cenidoawildud (Golgi bodies):
v &6MelalilsSlaj©): @onilego enoudedl.
v avauseerglcd alaesslemoaue (Dictyosome) og)mosny alo@amo).
v (@vail@:06mo, H@MIN®o, @GNEGE@IGIVIo MIBMMIEMOo oMU HE) MVaNI]HHIM].
> ag)Mdeawdefoavinile; @oglasele (ER):
v oeemoomloo: K. R. Porter.
v ©60V6QIe OO alOMIGlEaaN SPeNREING *HLISMGSBINS S2IEIG:0.
v" Rough ER: ©#90ENI0EMNIN5U3 — G(@ldglad mldemoemo.
v Smooth ER: §6©066n106mom3e:0d sog] — qulend@lad mldamoemo, allamudlaoemo.
> @LRIGAVICIVINDUB (Lysosomes):
v' “Suicidal bags /| Atom bombs of cell”.
v #0066N1066a06WQ, 6@ldslmd, eilailaw, myesieils: @amilal agyarlal ailee1de eaigamn;.
v aileiegjoud @admilemossamavlalelgo (Carcinogenesis) als: QlaOleeiaMy.
> IAHYUd (Vacuole):
v 89 9m06n130d (65966MIJoqY) agl@ qunelo.
v seiml@®emo (Osmoregulation), aaeilmy avoc@6eMoO.
> 90066NIIGIVIo (Ribosome):
vV &6emlallslajo): ee20d2d atoceial) (1953).
v emoeniBad eg); RNA + 6(@l1dslad apism.
V' B@I0300leosls; - 708, @3:00le@osls; - 80S.
v @@1951ad Mldomaem 6d((3o.
> qJoqlaw (Plastid):
v aumuseangleno @yglemoailandgleije &:06meq]sim;.
v ®0o:
" BQIBNJIQY — ala), (a1DUDMVoGYZaHEMO; “CHIVDAMINNG @SOS
" G(@06MIJOQY — MIOMBBD) (a13@OUd, a196B3UI).
" RIYBHeIIIY — MloalgpEm®) (ruocosml).
" @0OOAGEIJINY — SHIBEENINNNNEWY (930: D0IBL6)6aI13).

" a)OORIGWIJOY — 309 ]/ag)en.
" @EREOIJITY — B@logIad.
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> mygl@ay (Nucleus):
V' &6MRlallSlajo: @0oenIdS (enimend.
v iRQIe@ILIITV0, MYHIEDISAY, 6(@I2IQ108 9Ud6)e|S3M}.
v mylewosm — 6loglad + RNA quaimo.
v 620Gl — 6(@36@6MI0 Oaile:06mo. “caavdamleng MIW@mem 6Hx(30”.

G(»IGRIGMINSUd (Chromosomes):
> PGB £:06Me)e|S}M MITICIIERSBS *LISME>UD.
> 23ln)ud (Genes): DNA 65,06n3188 2LIS&68300, MouddUeill@es *LISE3631300.

> oaumdesislwad (Centromere): G@06RIGMVIAISNAG (21WIM 21J0}B60. @OMIHG QUUDEBRSED
&lmleQoea3a0 (Kinetochores).

@ Oo:

1. Metacentric - &qvmesidlwd msiallad — oens mels @e633U3.

2. Sub-metacentric - @ogjo 2901 — &) MI8o, BMY B210YD).

3. Acrocentric - @QOl0) @OS;OMIVI] — S0} BlER0 QAUSOD H2I0}V), AGQD MISo.
4. Telocentric - @OQUMVIMNOMIEN HAVMEGSIAA.

Nucleus

Cell membrane
o Ribosome
Golgi complex Endoplasmic
Vacuole reticulum

Cytoplasm

Mitochondrion Chloroplast

Cell wall

DNA (Deoxyribonucleic Acid)
> Qlowoonlell@io G@195108 MIBdomIemM@mIMo OMONIGIOI® ERISELeRUB.
> Johannes Friedrich Miescher (1869) - #QI8805ME5:00063R8l@ DNA £5:66n200).
> James Watson & Francis Crick - DNA@jes Double helix aeism aildegudlajy.
» DNA — mQasellc®Inasuidud 63:06n2061) Mldcl®aololeanyma.
v 80600 Meseilewinsswie — aledI036MN3  ale@IAVI0, GaNIMVGaNQ  (Nlal,
AHM(SRAB GENIN.
v 9emMESRm eenimicud - Adenine (A), Thymine (T), Guanine (G), Cytosine (C).
» Erwin Chargaff’s Rule:
v A=T,C=G.

GDHIU0MILIo (Tissue)

> 860 “LISNMIBBEMI, GOLJEIT B0)2la] 213N 80} (ICMID: (@IUBGMMo MldNIa0le6m
BHHOUDEBRBINS HHISAIGM BHIVDILIGo (Tissue).

> aolequoged] (Histology): 68>000220£18:6813608 al0l8e3am Y0IMY(@UDI6.

VINVBRHIUD2ILI633U3 (Plant Tissues)
MUINYEBIUDERILIB6B3UB (a1ILOIMAODIe VNS MODDILNRBI®INM:
1. emolgymaglses (Meristematic tissue)

2. audloesueR0eldho (Permanent tissue)
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oa0lqumogla; 630022010 (Meristematic Tissue)

> 8082 (116BU0aBSIGd B:06Meq|S}aM QIlREMo MSTMAIM BHHIUDS2ILIB:0.

> llGUDaH®B>UB:
V' 6800063303 QISeO quedlaimoem).
v 0a(MBR® ©9IVEZIeIITVe, aaeilam® aavepeedat Eloml, Alemad@ Mm@ av.
v I0&03 sog).

(@163 @R)YUWODIaf ailRIUeaBUBd:

1. Apical meristem — e®0miloag@yo cIOlOMdWIe @OQEEREIMD; HOBBELI0 B3I},

2. Lateral meristem (Cambium) — mengloag@yo caiolend@ie aiaavo (girth) exysiam;.
3. Intercalary meristem — afler quaugeerglod, enoalmy qudlalo &:06Meq|sIaMy.

audloes000220€e10,0 (Permanent Tissue)

> ondlguadglss 600068303 QilRE2MEUdH] Ma¥S6)e]SBa]IUd 03a16)q |S}AMO).
> 06N MOOMIeRS80):

1. Simple permanent tissue

2. Complex permanent tissue

Simple Permanent Tissue
1. aloMeeoa (Parenchyma):
v edlailajloleoyam ea:00068303, sneilend ool
MS6HHU0 msalsl (Intercellular space) £:}S}®LNSSO).
@SH6Mo MoROIANIM].
GICN2aLl@d D8RG |IUd — BHIOMWeSB®a (Chlorenchyma).
einuauieenRglod aleil@ @) @Podud (Air cavities) 96M30Hjo — ag)DOMSNG2
(Aerenchyma), so@lenes muamie 83938l Mleiendd Sslolo.
2. 3810632 (Collenchyma):
adlailajlolesan mlenz 68:00063340.
C06M)HSl@ dHslwss cloml.
SCHIUD WSS BHJ0Al.
aIssil, ©@:0mMT Mseaslenl @SIWIS@ AUSWINB MVaNID]HHIM,
@IO®ID adlamem M@dB30m}.
3. MWafHOMeed:a (Sclerenchyma):
V' 20lajlolaniom e000633U3.
v 0180 &SI, SHslonas clomlanas, eillunlad @ossedlwal.
v @00 WML
v INYERINEERUBHE) eNILI0 N@IEM].

LSRN RN

AN NI NN

Parenchyma Collenchyma Sclerenchyma
o pohad S,
'\____-": |11-Al;F r |
o, ;'-_- e | > » A - 1{'
':‘ - ] A 4\ (I !
\\"._‘ .-..-\- \F" r -
e o, o S

Complex Permanent Tissue

> aanleiwldo mOOMIER8] CHIUD631RUD G2l@aN@IGN).
> @ald®] (@I3@®mMo MIBAIOlH60M].

> 93aN06Mo: &:aeTVEl (Xylem), Gago@o (Phloem).
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1. &eeauelo (Xylem):
v 2201010 WIMENBe MuaViOBleng aillailw cIweBREleLIBs) ag)OBilesniam].
v UU§RINEERUBES @ICIMo MTB:3M}.
V' apIS&68R03: (SIRG®IAWH:ud (Tracheids), aldaveRs,ud (Vessels), S0eavelo 6)an6nid,
SETVEI0 ald0036SDD.
2. GoQOWo (Phloem):
v moaugeerud  dldmilesym  @aHemo  (Photosynthates) Q1 eowesrgleriss)
6 3H6NMR)Ga 1M,
v episéeanud: adlal spyeniaud (Sieve tubes), SauomI@d 6HIv06EBU3 (Companion
cells), GaQOWo HaNNIAB, Ga[IWo aldOIBNEB:0.

DNBBIU0220EIB0 (Animal Tissue)

> QBRSO BHHOUDERILIGEBRUT BDAIOIS (IUBGDMMOA® @R)UID]a] @IWIMAID MIENR
@633 Q1lcIUB:0lHe0:

ag)ojl@leilwad e20e18,0 (Epithelial tissue)

&M glal 220e1d0 (Connective tissue)

aaVl@d 220e10 (Muscular tissue)

moaleoelaso (Nervous tissue)

N

ag)ajl@leil@@d =20e18,0 (Epithelium)

v 0AloODlee! 2les @DAUAIERHSW0 @YRIAMO 1N3aDRHABMYo (cavities) a3syam.
8000681300 MSsailsalgea® &isleajdanlalesymm].

QBNNBNLERBUB V.

(@IWIM (@IIBT®DMo:

= 0s@d (Covering)

" GRIMOlD DalolMLIEBsHs UODIN@3 (Lining)

AN

2. &emaglal 220e180 (Connective Tissue)
IOV O) GHHIUDERILIAHEBRISWIo @A AIBBHIS®I0 eniaWla floasmyo
3151623 BNGHWI0 HalQIAN].
v 0o0loOBIM @R ®IWo WIADID> aila®mEM@Ie M@0
vV (@®leodwo, molal MU SIOM@, @Il TVoRO6Mo  af)MIAUDI@D  aless
QlaOleeaM}.
933aN06MEIBUB:
oomo (Blood)
Modsleelad (Cartilage)
@oaudl (Bone)
@nWlcal1dm 2206130 (Adipose tissue): ©]|o0IMSIVI@B ©@:093a] Mora@leeIM].
eilweaad (Ligament): Fibrous connective tissue 6®-06m06m mldoxlo.

“ VvV VVYVYYVY

aavl@d 220e10 (Muscle Tissue)

v aal@d &eanmIdm og)amie Qllslesiom;.

v all036339MYe MI8IMe SHelaam (Contractile) £20e16,63303.

v 0dloomleel ag)ejo amiledgle Al 6@:06n206m MIdeRlmadleamM@.

@301 (@IWIM @Oo:
1. Unstriated Muscle (Smooth muscle):
v gjo@l® (Involuntary) aaVl@d.
v @0 (@l0IBOMIHEN0M @DAIAIEERUd MIOMIBe3IM],.
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2. Striated Muscle (Skeletal muscle):
v g)omruy® (Voluntary) amil@d.
v @oaudleegos esadawend (Tendon) aisl enicwlajlajldlesiamy.
3. Cardiac Muscle:
v a0iBROmIeNg @ISNIELAIW 21303@9eillnioe allsymeilmio mvanowileaiam;.
v 6800068300 VUIeileN3d @)@ ®II@B, ¥odaila), 39 MYl 9x8830M.
4. moalleraeldo (Nervous Tissue)
v eaquadmiiglal slauy (Sensitive tissue) agyano ailglesymmy.
v ndloowleer  majomavimae  (Voluntary), majo@lmanao@  (Involuntary)
(@1IROMMEBRH8 M OMH0M].
v 06nE ®OOMIENSS GHIUD63RUD H3HINI6NM MIBoldo:
= Mmowledduno (Neuron) - 960me2MeaRUd MVjld:0la) §6)@a0030m}.
= myeodyle (Neuroglia) - oilamem@io Mo0HEMAII M@DB3M].
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