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: @puaduid ( Cytology )

apzWI ( Protoplasm )

® Wil Sig e LIQLITHeT WS GAUTSL. WSIB CHs
QuraLalns@QenarL. g fssaorer  Qum@pearmuimss GumS b
st wWwEsRwiomer QUITEETr LT SOTGL. WSRGD LTSS S 6T

;E/T, SN WLIL&EET, $HGLW@_§@ULQI_@E&W e
weaiuh Busfefssllomserean®. @L@ummerserer ereyLb
g/alfm,r_lﬂanL_GuJu/mm Qsririyn ongsegionE brpuGgl
. QULAVTH EV5H5DHGESVAPD LIHUL GHEGH. 0T s0550
s Gprs8n@ Gprib wrpuLerh. eaaGa, S aywmaier
@rerwer goulou 6 GOUILL GSSrsS@D GUE

puwrs. wsodgeaer wesmsesar 0, C, H, N, S, P, K,

Fe, Mg, Ca, Na, Cl, < Gwenay @ & & w i ey 6 el .
Qu@uurersr dakEgwsamais Wasduereisy Si, Cu, Al, Mn,
B, Co, I, F, Br 98w wpesmsesn &rewliL@8 e per. L S E1Geey
C, H, O, N, 98w epvsnser BéFuwmmss sTawlii®m. @)ehmL— e
S, P, g@ueamwyd @)HaEsomib, (PS5l QICTeT LT SIS et
LTé@w Sylue LQurgper spdle@aflomsenTg. QL il
Cealermsaamr san@LiysalL @erarar. @ema LaCapaens
saflev @l ausTCaCu QovaiGer gy A BLoTer Ly SHSET o Tl TR
per. Qur Quiger, e Hpillaraer, Heaumespr@urmLser, e GLomdr
sar YRwaewTa) b Ly sauamssGer. srGurama sty pmsadar C, H,
0, YSwepesmsdr 1 : 2 : 1 asrp 685580 QaranBererar.sems
Camrs Qurerp @@ Faaomr® HolGen, wrlu@urer, &n&Gsm
ser Curerp uvsdsor @ BHuiGwr, sTCuT®usCrhHm sTew

Z2—1 :
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uL b, Bsswpp Qsreliyssedr, QurslurdiniIl Psser, &rm
per Gumeliiser ( Carotinoids ), @sC8yméd ( Sterol ) S wevauwmrayb
Qe RaarmGb. Qum &Cum e Gaey b CsrQws 56 58 may b
( cholesterol ) s @i Qusrsdma 2 BarTscaufa IHFsw ubE
Qanm@wmw fﬁga;@aﬂas;lﬁauwam QuiBsTs Qawww, QuTs
Cupmi s Lib ( Phosphate group ), essyeer Gsiapeniser ( nito-
genous bases ) pSweuHew mé Q& r &g Reir o . ﬁga@mﬂa &L m
Seir @@mmsuu@m <96 @ ULIT 6 GST @mp@urrasﬁga@arﬁs&@@w
( Ribosenucleic acid - R N A ), Y Qi@ pBuims By &GlaflssL8e b
(Desoxyribosenucleic acid-DNA) erérueraur@ib. wmg bt wésmy el
wrer urbueruaGser wésBwwrs DN A aws @srmr'ur@eirmm:
@5 5@l sTewLILIBL. LT 556 s5T@&U® FhLBmn R N A smel

YD G S I QYLD &TewrLIaBLD. :

&svip  ( cell)

2 wifleriuger wrajb sSwrisvTaToMGW. @@ YEEuldr el
dargin, Qsmiflouriigargih SglmL. oG SO YGW. VG

— &6V @LDGHT F 6@y
@ev ool

- HG&TGZ!)LD ws )
L
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T S 8y meidan ity
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uL. 2. QUTBIBUUTL®LES @6 Sedb

(QwsSrer mewyd@EGssTLuleTL_msLl Lri&gwaurwsl)

eir gLl upPu Que Gflwelwe ( Cytology ) ererLi@ib.
Quaburrer anigdswnser Ag5 e anflu@ear@L. Senisefer
umwisé GALLSDEG @wsEGGrmer aaray Hats 2 LGWTHESL
U@ DG . (wwézCrmer=0.001 8.15) Spevwariisg ol bew sEs
sriigulemr_ms 0.002 8.15. Lgyaeiw Qum L sefler YenLoLienL
Corésamip. @)en el mehrenL el sdT @) S ST e 5iawsEE
srigulgrers YoruCauar@w. @QeSHTEr  HEWIGGSHSTL I
ey selwmed sQEIGENGT WSS DN SYDWLILISET S DUOLIL_  YFmwed
UL (ReTeTew. SHMIFSEEGMLD, BILDLGESGELD, (UPL WL &SV LD eTGTH LGV
s SVMSEH 2 @QL el THVTEEREEEES L QU QuT S
QUTRT HLLILIGHL. SYeDLDLIL] 2.6 (B,
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Qurrgiewlinm oL s dengasaGurer féd  apsumeyLh
I@sians swOwarsdan ( VNG P SBAWTsdI ) 2.GT0.
PS I(HO LG 6o 151551 F 1T 1L GO L_ IS @@uﬁgﬁg‘gﬂ@, & QB UGH

serr &l 9ME&semib. %,
&AWL Fela
s@uersdedsr  gewly — Qgelarss @ siflwedevdsn

Quaflayd waGa gy Qur fape padns @swuraT® osar Qs
weysar yBwii Pererer. sownsaladlmss INS050E58 T
bgseruu@ll Quearsdiey Fwauararer QuraliGur@)eIl @adr
Wi yrsrstrid Qarar@earar@sears @sfueasserers. soGwer
Fgaroy euimerer QueresiurulmUug ar o L H@uplelueLL 6T -
wrpuL ssmigw Csiey - 21 ysal@ullweLyd (selective permeability)
2 L_wHTLsTorGl. @ OF flayliig &5 ey (concentration gradient)s
Qs8rrs ueradr Qgmifeur PLcr &L &g/ BweL Qe Feie)s
aflar @ A piwaur g.2 uly hpQiersdaasanss @deludL @) me
SUPYWTFl. plwreysGenmausdmailr. QeI Ps%r mBSOTS 2L
ysalPag@e Quersdan @il ® @Queamuye_ w6 searer.
(Bur oewey Qarereny QFuiepes paws Cumery sw@Lerseia)
Quiilw ap@&em pssr 2 6TQa@sRaTng. @& SL L G@& 1w
wrsew (Pinaco cytosis) ereriL@w. SHQueTFdie) L pésaFLTs
L@ @opssrws QuEBLUTTer swmsefle 2 drerawiiayn wps
Bu unE@sTarpgl, 2L HR@PELIY @ass TTYLGUTS
s@@uearFaiey @erfh@ Cuhoul L umL s%riQareaTiy mss Cawma®
Cuwers OsfuaEpSpg. s0s55558s5yder Isis0a)wmsPmady
sar (endoplasmic reticulum) ereriiu@ Gisefer o L Guriamaiurs
o> seersday YmwhgieTars. QsHGL swE5HHE QauelGu
yerer Queargadng Qsriiyser eedararQsear g miEPumenrr
san@Lg sgerenari. GmsQsavgi UNsIS sPssm5sE Ceips
DEH®.  6Te). UTHFG eTerLIUT FHmemas &pnhyerer &HGer
Falea) Yassowe s Spalvsarrores ow QsSTGS cTdrmy ST
warerTi. S@GerFarad gy erer LiGT Q% sell QI L ms & &&m 1 HELh
elu wspodped Crrys Qsriiy THUGRDI. SLHUE
S QueyeLw @ QUTmerTY HEFRLTSNT UGHWLTE EpL L
uL@ererer. DNA, RNA g@wapops Qsreliusnsrer qper
Ceg.aair LT @draalierLrs @lueps e mede b S smeigyL.

—

W



Bai ST R
Geow, Gudescser RNAwyb, (Messenger RNA) Qe pCurGemapd
(ribosomes) s@eldGia GPU GBSLBAIDG G per.
GPLLsRO:

soQuarFadars 505 Lwls edrar_damsdns 6 & m e L
chups® ean®. GauaGuy swrisaf b QauaiCaugy Crrm
safl@ GPuwsm G (gel) Alvldgb Gemre (sol) Bl&vud giLb
srawLL@L, GPwpsGan sTauL@L QETepLiLs FlewilGens
ser BghsTomer QuUTGL ST . 0558w BrbSTTSs STevwL
L@ ereTiismser (organelles) swS@STHHUTL Y HEG WGpSEw
wrarmauTgh, HoEEGs sSS® @il (mitochondria),
@ew pCLirGemibser (ribosomes), @&BsrGemid (lysosome), emiows
apr & sasar (centrosomes), G&To&) o uisgewriuser (Golgi apparatus)
YPw yarariisrser 2.ar®. @)evipLoenlsar . (Mitochondria) @ Sw
5 DiGAD B eseredH ST eTLILIGLD LG & ks &6l @evpLoamiaen T @tb.
ssawens & nadouier @ oL GlwerFaia) & LBlwep s QI Hele) 2 6var
@p&LOTE wiguy QLT g FTHUGLD GLOuICe o1 G eweuliT Say6Ter
Quersaia) Qsriurear QgrESuidimhg A@EUL® Wy LisdT e b
LBS31Dnsl. aarGa geaGer @)aypLoeuflyb Qarelliym 5C5 oS
suwmer Quersaimayb, oL yp5Gs agmen 1019 L1531 & @ 5 T BT L
Quarsaimayb Qaran@eorers. Gmpweasisais 2arer O prSukiser
sarsQarlfBuipp epen Gursdmils Qummersefisr @)y emwer L
Oomriiyssr Amss, quppPdnig HEUEL FeGow  99Ce
@er pU@umrsGupm (Adenosine triphosphate ATP) ererayid @povds
amhe Gesfsgmausferpear. ATPURSG S5 QursBubms &l L Lb
Geeads AEUL&HEGLTSHTE @QreTwer S srEsRsMESG Caewr
ww 58 QuprEfpgi. ATP edruis gy afeir (Adenine), QupGsma
Qardvevib e» pGuire (Pentose Sugar ribose), apeir g QuraGumrfé &l
gpssmpser YRuapens QsTaT@erers, sadfelearGumg @)L
QUITBETSET LEL.EUESEHSES FLURSTES QFaberper. EOEACE A g1 )
uriigesr QurwGsm, swb wsswen b QurwGsr ATP g
fayp cramaismauigin HEEMEGHT DS

@ewpGurCerbaa (Ribosomes) :

sssvams Pyaulvisr Quersdeie Hao LgHsaiey Sm
gonlsmaser srariU@Raper. ()55 mismssr #seraley @)D
Qura Pusfassdasemss (RNA) Qsreu@erersme @eas @)D

’
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Gun@smibser (Ribosomes) erar D PESLILEFeT per.  QpmPuns
S@pLD gdww Ursasesh @) e b M G Cu QsrEsalL®a sE@®

GsrHpLr®e Liysé sniseGa @en nCurlamribger QL
(RS &7 SEUHEG fngee

B8%CsrGerd (Lysosome): @@Qymm QBT Humkiser sTCUTM S
Corom, @asmapLiyy, LTsib, ﬁga@mﬂsm&ww 2 Rweun Per Qudws

peGammadr Anlu pé S mseTTHL ﬁma@mmm 96w derGu
| Qevpuwaiseficr  Qrrumsdst Hupops sSTEGHGTDeT. @)
\ CarGemib QuoearFeuey @S wrisden mg’)ﬂml@ﬂﬂaﬁa&u SalGu L9055

A
i

il ﬁsvrslasm s wrwn urgsréferna. pQurmQarShader s
&L QL b Setr Fevmiss eir (Macrophages), Qeuesw  SmygienilGanaser

(white blood corpuscle) @&w swiseiGa @2CsrGsTibasr Qv
goraigb s aa@maisomsulan sTaTiILRRGTDN. @B NS
SpeL Surelarurg aowry Qur@erseph @)%CsrGsr e
sullurL oL w Caargu JguPuilady. swidesgsadiGa @emp
wé awmger Curelors Qurmearsdor GwSUISGES o s
ossarrs  sQuarsadrL.Ts  IY5550cRs  QsTar@erper.

@mar Gmgmm Fllurr e Geuevorig w Gu@uifeodn. Ao Curer
sor a0 uBLE@s AGLUUSTEYD, oL ewys Ggmmas@ gD
srigrwe @usrwaramniiiy fHiserarsruiGlusTed, Grr
QTS K555 B FLLL_pguTg. @QdauTmer QuTmersdr 2oL
Qarereriiu® slure L wGamT@Lb. so@uereaal Q@ UGS
QUOuT®ATE GLbsIPQsTear, Is5EaIaTL_ TG G Sa@Lw6rsar
dmpg LIN55 ,@m&wyngg@wnmgy (phagosome) oo m
pgl. 5558065 s UT Lo wCa ar gy w Qurmlbrs
Qarawr. Sers® epissew surl @ QnrSwuniadms Qamewr._
Q%CerCGerapd ar@r@Lmermy @)%we sEe @ QUi LierQean
Db o @78 28 sllLT@roLQupny FlurL e s Quirmer
sat GupsGAIL. uga, QETHuUSS@SH STESULLTS
urmersar yearQupdlsgier aePulmEG. @GsrGsmibssr
Qgmifeflayn Qurwg umBivseals @ a;cvg,@m STETLILIL &
F@d. EMHSGFLL cleir @uUITpsid SeBISer,
. PG & Ao o Grruisef ey, @wGsnGsmibser wpsBu
Ui B aGen mev.




St

f o :

@ouapigsuas (Centrosomes) owg Lol sSaer
(Centrincles): olwngsé s0580 sHAHsHCs QETD oG
@ran® et Ssnsdar YOG Lambusssdr ear®. @G
Srer mEEGS ST TL Tl uTi&GL QUITs @CFTLY.
Lereniow S Edre (laTaigaTer YL &S50 SEHTLRL. S
Gfaler Quraps Gsefurss Qsflyd @daewliygd @i gL
UL g Ls1E Cemgadn o L TsESe ner.

Garedd e_uspemrip: (Golgi apparatus) gfiw s Imelew &
Queiresied pa@aTowwle wHQW® Laarmswrar QsTd& 2u
sgewrd  (Golgi apparatus) o aw®. @)5HG QRUESTET  IELDLIL
RoLwurg. Sssson6s Opaluar Gwerseaea s Gurerp Guosr
samalu @goyn Qsrar@earerg. Gu@dUT D QBGwarsFda)
s@pd @arGm@Lmery QgL Qsmary méEsSsTaTUILED. @) S6r
QT aaaQeadry sllaurs Qsfwelandy. &yl snsaiGa
Qeva perms o5sSumL_pgererar. GéswmsaiGe FyLiLser erL
LGS Srésu LT @b &rliyslad Qaraw. yer@e Pl _misdr
Qerevd e usgansParrGslu sTawlu@Rerper.  Gersaiay
yevermsmselicr Gsmaugopss semseiCo QsTab 2 usyew
sefleir @diafweenunyb SjouH BT 2 (HaUGLOLIGOLIL|LD Glsne;@/smsm
@)érey L5 ewT IS 6T Gun&@urrcﬁ?ud?:__@am o @ ma urejasNG
sTyafaerTs @)mésssmB@@war aaverd Gsrer NS DS

ag - : ; -
swsPar QamPastryd vrroufus@syd SaTH SLGU
UTYHGET PUSHBEGL LFEIESD SHUTGL.  HHDAE & nm
wyorer  &wQuersaie  H0 6T E 66y LG @arLry Qsmrem
waoouglcr  nev@lrsdryd QsTaEw@erergi. smal gy erer
smesriCe garm gowg Quan® yaremssesn (Nucleoli),
ﬁp@r’rg’,grﬁl&@m ( Chromosomes ) sTawliu@b. - QosSrer
BIG) 6@ sr gl mel  uris@L@UTES L6 Emalw
@evpCurGeTibsatlar yembLIenLILenL W S mocwllger  @YBLILIEH 58
sTamT. @)% QupeTey @Q)‘moun&ﬁgsﬁeﬁa&ﬂww (RNA)
ean®, as@mdder s wsfu LGH BpaptSStsarTGL. SO
9feler v @ DL T erisemaulsd) QBLILDS ol HTels
sawrh. Bpepissmsda HusRNelCur yrshisdads (e @erere .
urgoufudduaysdnr em 5890 mhg LN F5596G8 S5 FID

’
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LT BUSTU®GSET BpeapissusaiGa o a&n@. LIT LOLIGDT LGV @ & 6iT
Y QL Qen pGum s iy sRefssassres (DNA ) Qeweal.
RH POWisSs580 yuirssandsmear LT DLIGHT WG FET — &ITemrL
HL@mid.  uybueyuegselala Guuerer Bpepissts LgSHuiew
IS posampiger Q@ pasars OsM8ng.

N A wGar gjmwriyg

BowpiS$ss86 ursss_ar Goisg sramiu@n < DNA * ew
YT 8588 g QuFmuer wpewpser i INsQsRssr. 50 — 100
QoLlen pasmny HepeowsQsmaire Qe arphEcr — Gl
(J. D. Watson & F. H. C. Criek) sreiruiaui sofierLiy  BHysRefGum
L (hsefler Bevre swBlA SR HrL_rtserreraTama. Qe @arg.

| Blys@elCumeri g ayib DFGT G 1  epevapd (LA e

Plfipidine gl Ly Hawiib Purine), o QuiBsre &5 “Gleuaven
@b (Pentose sugar), QursGurfssioeph 2 aw®. DNA i

Qeuevevid Y Qwr  feapCGurs Desoxyribose) %@.Lb. < mﬁmﬁ”\
e A i ntmtube i

i i A

uLb 3. DNA - arpsdr - 4fla DNA @riigsse
246uri Aer@Es sy :



cdige
!

(Thymine), ewsnGm&ar (Cytosine) ar 5 b
(Pyrimidines), .ot i GT 63T Gu)/ LD
@)\ pevens 19y Sersend (Purines) 2 an@. epaisei@amern Gadas
Gl L S o7 LTSI 1 (HS & LD. Qaidvwéam L i_medr Gurs

Cupmts Wawliyser QZ%wéSearner. epauruirhd s promuiyid
umgwrer, @& Curearn @gser @@ DNA pposes do oa@(.
wr pegyh - AN DNA 66 Qsr@ss wrHfymeidar Gedw
efwevLFer L6 euHeueTa TS Lh :

: . v W;
’Qwﬂué(

i o
R t)’ r,' ;
P-QursCupp S-Qaideib T-smgfar 'L LOF™
A-o1q.af &r G-ganef ar C-aspCpfar chima

- ~ mersdr WmTuy
uLd 4 DNA epossafiar seewiy

(1) DNA Wer sl ewpULEg @6 QuUTs &8 av_@aﬁqu?
Ao Qrav® sev. saQds Qsrgrar HluysSaiGurar  Gsdnsd

Q@& e ReiTar G .

(2) Qm smeds Qsriisesd @6rm&Cs e n ;ﬁg:ﬂq@a‘br‘m
serenouyen_wew (Complimentary). erewGai, 2@ s5860 50 srL_ifl



Qyerar Syyfer wphes pus snbled s QamiMar 9Mdie gy i Cemig
Cris@mssib. Qaicflrean® apevnisdrub LoTFE  LwriiL)s e
Q@ sT®4& &6 mar. :

3. euQ@urepgib g e e @G B@IL_ib, wspBmEer G el
Cey®Lp Qsr@ssiLL 19 BE @b,

smaflaigeurear g wry oy s Brer  DNA  weren e
PUUEL b, gLy §6 1960 smefiaig ale CwGrTass God gy
Qrav® ussliLESsenh OupCsraQedad, QursGupm QPG
G IS YBwia ) Mleir #m186) 50 T L_175ers@ @UILITaT®ar Q@usehr myib,
LDIT g LILINg S6iT epECET I H@HES GLILIN arevey QG Qb &».pevTLD.

206 doiiGear $8edr Gm wigwwrar sBedCauerar DNA ufeir
HAorey LT@EBEGL. @@ wiguioTer HmedGa Q56T IyeTLILRIGL,
BT & DI WIDTET S saten Quiiguurer el gid @péss
sTEWUIUL Beirergl. starGeas, geiGanr s B $ 558 b @Bl
ware) DNA 2 6renrQsearsQsmerereymib.

T f
CH/ \c/ \N : | CH/ \c/ \NH
Lo

Adenine — gyu1g aofeir Guanine — @aurafer



CH,

| |
A A

NH;—C CH
e e
NH NH ' N NH
CcO Co
Thymine — @56 Cytosine -— ew&nGup aor

UFbLUEDFILIE G &6 : srbrsedflinSFe0 (Self duplication of genes) :

soUldfedarGurgl LTBL®STUNGSH STITEedr L 19 LILeL o
s@e gaQaurn sws8aih Blpupdssnsels aavafléms @Dl
O Qanrg eradCauipsfearnar. UTbUMTUOGSHTT @riiiged
UL 565 Csmawurear Qur@earsear G simal gierer
HET Q% sl mE &(560QeTen LT LT LNEGSHT e L &er pe.

aumr pear — &ifs g@Cwirfleir DNA wrSflymelesr @) Fu&Heds -
Q&mL_rt&@nHb @6t mIs@ ST e M ;ﬁﬁdq@s&rm STl waer. @i
1 & serCLT g epoviadr Q)@ @STFT  LIGRILILIFET 2 oL
UCE, Bt enEMs0 gL igend QG pferpar. 16y L tb
3-Q& srigwary @aQaurn saRds0sTLAdBign LS
ewwiyser Gsmean p@erpar. ‘A’ wy, ‘B’ wyib ribug S5 5
earpsGarerny  Hruyfdarm sewewwweLw  FEEE SO STL I
serrG. ‘A’ Qrirgluen ewgme ‘Bi1’ b, ‘B’ @Quilgtinemies
s ‘A’ b o e m&ermew. A wib By b @evennQumermy My
Qerm seremwwryd, B ud Ay b geareypGumerm |HriyRer
SewredLowmuh STaTUL@LD. ey @  Corys FmEldsO ST
(AB) Qw55 Q58 QUCUTws @)m CFmy.ger &menrliu@Fer per.
@Quilyglue s FsmfdsQsTinger swnifelearGLimg Gl
Caum® @ DNA wpasmmpasear 2oL rfarmer. Qeupmer A, B
@ Csrigwrseyn Ai, B! @u Cergurseh srewliu@n. ySsTs

v



I

)

w43

QGO LT (& LD ugmumgwm)@emﬂ@/lb Sy afear osleL. e, GauT
afer wspCmlayanb gsrsdr  awlyselee  Gawssl
LIR&6HT mear. 5

wQsym (Diptera) aupem smss Goips Lsfseaflsr o 18pbié
eyl Gurerp 2 pliyseller o swmsafley Bloepissmser (Chromo-
somes) @uL gL sTeyh swlldiey soLQuUEpsSTY FEEED S
Qariigeler aamafsms yHshsg urfu Poapisstser (Giant
Chromosomes) 2 6uor LT &)GiT MET .

@eopCurs By sdefidsBon (RNA) (Ribosenucleic acid) :

esssaamiPnaudy Gudrsdaealsr Gumuyiidgyerer @pGur
Qembasr LTssmsyd @ pCurs ysfeldsifwse b Q&msn
@arerar. RNA @uerwerauewriiey DNA @ s gsaierersi. RNA
Qurgiours, g sa@dS0 sTL_@rCu  Qsreu@eraers. ‘DNA
MIGECT L?.QUJ/TL..@W‘I,DGUH’&? @mwwg@p@u uSwTs RNA ufev

‘——I/~——‘
@W wr/oGun'av @alsuev'ggu_m @grr@e,asu

‘Qgcur/é?sv g,gﬂmgnd@ammwm “.:_A__‘”‘uﬁgymm wgu?@]a;@u

]

.

o,

e,

e

u,@a)rra @,@ey QB@G) serargl. GauGmm aemswurer RNA 218Gy

ookt GapCurCsriiies sL b5 JBG Sma LTsLsMIss

QsTEssLILOSEINGL. F®TUb 6oLl W @55 RNA QL

LLDIT{LD@]LD RNA (Transfer RNA) gidmg S - RNA  erewr cwangpa;asuu@
Serng. IOC@ulowsdr QepCurGsrfinEs sL_ & BwejL_er

wear 958 MwuiGoGu RNA al@u@asTed Guayb 2LHCem e e
AP RVEG Tn DI SHET asz__,g;g,uug@q_@;ogl Queeseir RNA (Messenger
RNA) srariu@n whQme aeasurar RNA ulwumzww@gﬂw/\\
STHSL LT Sb GQWW/

8l & Lo T esT @sm;o@urr@&m.&j)@ a® sas OFwE DS F
A INNFT 0 %
Q’)ﬂ'i\lﬂ'ﬂiﬂiﬁ)lﬂ.

QurgewlLTL L5 sTarsson fwdudysals adongs
s0590@s5 CupuOns. STurs swmsaG & QLOGTF Gl el &
snn sw&si sTaulU@L. QUITFaTSSE sssaui QF Cars,
@[mg&@&g}j@@ﬂ& (Hemicellulose), nggmm
SeTTe) T STUIBSGL. @B STUT SN S@mE6T @ArsGUL_ s 5L
Quir pi 581D, @&mf%vL Qummys s, awe s QLT i é SID S1g.LL96v




oy

rpT@aL_ W STHAGBSGL. QU SO Q6T 5 e85 & et _ujtb
QU e@TLTEL st apgpswssarr (Primary cellwall)
sTerLIL@. WpibS, aeriEQuHp savmselGe @psHEws aeTsafay
o ymors @Qreruers QUITGETEET LI STO FEuwTssad Faiger
(Secondary cellwall) e.airL_m@erpew. LVSNVSSTOTET STourmiseafleh,
BsBCsuyeTer sVRsT G Guaddw UL wrer @)%mwriiLLQLIT®
Qermeir Peer @)% ésLL@Rer mer. pEOQwarp® (Middle lamella)
T pSSLIL@L - @eaeldauwLyUQur@medr wpEHwTEsE  SOSWILD,
waaffwid QusnHGp Hmsefiegw (Ca, Mg Pectates) g ssULiL_@ererg).
QuepuTeTeru N WS gmaldariyser (Plasmodesmata) erers)
u@ s peaveiu GLuwsGL UL yossales IBsnEsuerer
sniser @arCmALrmermy QsrLiLQaran@eerer. s maid L
ser sssaisaign Lrsan sEGLE DRI Tsayb @Fia s
@ Qoa Q) swEseEssfaL Gu @ LS QIBLI LUTOLTS Lo
BBLuS LU PLANTLY UESS SIS FBEEMTT eSSV BSAD

H( BROLeT LB WP S DEDEFH T LoGwfluy

veFweym. ewQaumpmltb. GLLUE S0, Li@H& dosst
UL 6. FIAFEER D — UEemEwL e gL

wvadruib QarLiyuBssRaTmes. el s gL e O smiriy

Qara@r®erer sTars swmsalen swsésFarsd QaalCuw yps8sma

(Cuticle) srésiu ymesgn. QarepLiyll QuTGerserTamergih

Quue Curearpgwrer LpsCsT® farre sl mwed SRS ng .

’



Zoeyg e

sEOWET DL ® pSHEVSFeurT ' Bw1 5 & 6V & UIT

O M o 14100 411 2
¥ 5 QI 1AL

ran i

GHwp S 5 I(mImTLIL

uLk 6. pspenisalt, Hiwsseisal pduapeps ar_Gd
: SRS,

L)

B HVsTEaeT, LlsHEsH YALVDSDS sATSE glww
sragsseonsaiie LaremwwsGser (Centrioles) syoag ewwepts
‘sriser (Centrosomes) ST@WLLIL_ LOFLLT. STUTSSVRSGND 2@
waflger (Plastids) srewliu@es @Ol _ss5é55TGWw. BpWLWHD
2 pwenfiser Qever@rmeumiser (Leucoplasts) ererpb, GCarmGomiiey
S Do BpLQuUTWersdars@e e 2 mwafissr Blpaymeaudiser (Chro.
moplasts) ereirgyib, g%rw B oLQurmeraeser GGermGr miiddvub
Qarewr_ B meymweniser useamswamensear (Chloroplasts) erermid
SO PEELULBLD. wTUQuTiars GF)ss@uss 2 saub  BowHD
o (pLoemilser yenwGemeymeusisear (Amyloplasts) erewayib, Q&mpLiLyb
oram Qenr s @ CFLAS s enauss o sayb Blmwnm e (GLeaflasr Q5w
yweup (Elaioplast) ereweyib QuuiirQumyip. Qe&bwEsser Blpwrer
sgpijew (Carotene) wehser Mpwrer sr56smi9ew (Xanthophyll)
gRwemes Bpeymwearnser (Chromoplasts) amsews C&ijssaer,
usemewammeuriger (Chloroplasts) Gu@umrgyn @efls6smELLy
Qepunisalies sraTiILGRaTpE®. o wisTuFEseley B QL g



el e

SOV Sy erenn KGars wanllymsser (Grana) o owQL_erig
QugBrer mawisGHsT 1guler 2 slQsTET® BenlIssIL Herer 5.
wenfluympsser gerparGulerearms aump @smLiféd Lo QuernL @ser
IOEUG Curery arewmiL@L. @)@ wanlynmésansfaLGu  LEH
&%wr (Stroma) e.an®. @aQ@aurwm welluEeSyd LT SLILIBL ST }
Qe pSQsTaT Y ST gsrwTer Hvidnh sTETLL@h. @ULTSULL. |
saflaflenr Cu BHuysRefCuryr stsesd, QrrHuhsend, wsSdvw
apd (GCermGrmiiev), @%srw BpLQUTHBTSEHL. GreiiT b, &Hw
&S 6 Bewrgulisir miawemTeanolily Lidensweaymaiuier seowlienL@uir S
geterg GHLLL & 585QsTaT G . oA fSDoTy UsSMEL W
wenflujb @olléssGerw Qremwars #5Hwurs wrHyeHeo FOUBSET
pew. Qgumwy efufssiuL.  yararmsnadrel . & 5em
der Qurgars yarQepP kisesd Spuwaisesnd &remL@LD:
Qoa vaCuy Qgmifastr ylRdarper. o aweéOmnQenmB
sor 2 e efepwli@urpersder selLgddmbg o L ypSCs sL_G5
8arper.  sruys@pueiiser surMésuul L Quirmersdar o er
fBGss  uridpEs s &&Ser mer. wri@uim @8 gy ewfis er
Celily plwumismrsesraner. swisropsQarar@erer Qo p
Drisdnr 50z sareaymisEhu S_ssmser oearé Qameareremib,

QJ\)' f — ﬁ’\, hoterumele'e cceddd @ — 5@ 9~m Wl ‘.i 2
Dt = Deseonyen boge imclese sweaed =09y RV B
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seorndifea) (Cell division)

samger flue_5g eramafgamauis <ySHashsFer e,
s Lfeent_ S L6 2. TG @)% &L FESGEHLD eUerTFF e
W@, Laseperer alonigseled aeaids s QUDIRDS. Q6
s @Qrar_rssdlum u Cuar@ure@y wsdd . Jys& &0
@ smysarmsld e w Cauer@id. Lmy bty @ueLsdr 655
&5 556585 QsrarBoFe )b Yo GaHemTar LT LDLIHT LG E6D gjerer
DNA @rigtiueme ey sonidedearGurg s Qupib es&w
Bepsfurg. sTsTreaw swmsafiCa Gepwymiiidfe; (Mitosis)
e pwre seoLifey soL Qun@ng.  STardseonisefgid o
&% swmseflgd @eapaynuldfaddar QU dwap gL uid
R gleiren gi.

w3 damiEs ss 8o @Qeuwmiiifea eraumny soL_G L my
S0 sear Yyrruihg, Yty sTaurdsmw s pal @QuUmib @e L
fley @BABig eraiaimsuiss CoupLBHDESGTLI® S 3jau ST el

Guimib.,
Aepymulfe (Mitosis) : (cﬂ:»m@imwn’ﬂnﬂsb )

@@ sow Wl wrs BvulaererQurws 2g @we Bl
AB&An@smrs wmpard, oL nOmflidudwslry Qurmpssaer
@QBB%uICaCw yrsmsear OsTessLLL @ seuarissd s Gum
Opg. Quwenp seouife peoL Qupusne @ Lt B
wrs @uiayBly @QoLUusTed @)g @ wasams (Interphase) erawayip
I wsslLBa gaT®. Qo waiomsiarCurs y@CsLssmal
ayerer Bpapi s suser Quevelw @)ewipacr GLIT 6T pieT aTer .

Qupesuie swiiifelerGum g pe Quupid FspsQsenr wreayid
(@sraig Y@GruBlaulelBhs @)(HLOSL SIS 2.6 LT GLhamT



e Vi 9“ = -

W7 7u52’a ;1 @@q@z_‘:ﬁrﬂq - Mitosis
1. Qoo gaigews (Interphase) 2-4. wpearemaugeng (Prophase)

5. gaeuai s (Metaphase) 6-8. Cuearwpsaasems (Anaphase )
9-10. Fpmaigens (Telophase) :

Z2:2



T e

Barer Bapdfser) om Qsri_grsGa s Qupferper. dumii
86 Quears Quscw Qural® QampynLlifome prarg Ko
sorall MSg yrrvag wshurew. IOS550S5H WD @5
BreTS %S enLh WeraralGengs (Prophase), sgagems (Meta-

phase), Guerapsaios e s (Anaphase), rppaugens (Telophase)
starcs Qi Quimyib.

@ml_wwgmguﬁm@’urrg/ Boapri & suiser smelauge pp, Gued
s @epser Gurery sTaTliu@nh. @)FH%ouiew @emar Frwlonnse
LTLLT. @paéraraugans Hriblse wpeararCr BHpeptssmser @i
QUL WERBLD. WG Ta g @uQaiTm Bpepitssuph Ber ILsswTSL
ders@ms, Boapissn Qg ugse@d oaTLTGh @
yewr el peprt $ stisent (Chromatids) evwwiirsSeyew (Centromere)
@) G 1 B)%vud i D &TeRriL@LD.

paaragms (Prophase) :

ewwepissw (Centrosome) e g ysrewowsS (Centriole)
@g@_@iu QuemLns @mésralger @)L Qumapg | @gcml__rra;u Sers

ngl derud@er o a@wl_m@h geQar U@Qmwu,rw D0 2.0
a/@aas@msm (Aster rays) ererL@ &8 ser Cumerp BTiTEeT 26w
Lr&erper. yerevwwsHub (Centriole) » Pey@mssPriaen (Aster
1ays) 9GS 2By (Aster) eTar J@PESULPL. BB 2EVBE
s@nb &malsir Q) 1@ WiwsensEs Qsae, yrsssTarer He
sriger Gluwsmald 2 @aurs, @Q® 2@anismrifoL Cu Ber
Gewpar. sHiagerar @psriaer (Spindle fibres) o @aymsadn
Crral) @@meinsen. <465 Calmuls mavafu Sav @y
sl Qw5 B peotSSnser &nar®, G, POULTE 2 (haiweL_
farper. @QpHie Qapmp @6 Lewécs sTLgC@TL T
urigsupyud.  @alarmg HonfearsSdar oL psamsalGauyn
STETLILRL Bloept $smser GRS L. U@y, 2 (Fade SiuyLb
QarewyGéGn. AsTag, Bpyissuser far®, g Gnes
8458, Yooy Qudis SEEBUTS, Jdwg J- wywrs, oo
W& \ ageurs @ msEEL. Qusrgeiab Lersmeyd & nHmGuTs
Bpepi S shiser smésrpho HssSnlug Curearp Baulp &memrd
LI(®LD.

@mwmgmg L. bsneamuiey BpepiSsmiser &S mrm
s@pLe FOUTL L& 5P wSHUBaETL DSFaL 1) hGE Qe



S0 s

Elerper. pereves e suler wpgales QLo wIOTaT 61T emNE e sud
Bpupit $snser srewliu@n. [em deonfarsSé wHiss apew
oyt ssamsdrs golry (Germ cells) glrw seonsaf@aderd Bm
i &5 e manigens wrPlurs@aullpsc. wpeouiissansafen
FrETFews senselgararey sell Hyegars o eiwanidamaud Bo
Upr & SEIGET SrewLIL@LWL e g GO G555 . ]

Sigiuageng (Mstaphase) :

o samsularCurg @Qul oL empurerer B papt s siiaer
WG EDGS Gnsers, Qn 2Panisarsg GG, wsHUCHTL
®&ssye (Equatorial plate) srewiu@. @aQars Hoepiss
P ewwiLn $ @ & @i B is@sar QSTOSSUILL I BEGD. Hev
sSipriser 2 Penssdns QsT@sSL eaGamm Bloew & s 5 8etr
Q6 urfsew (ssrag el pepissmser) @pHovuis Qg
arsg Ogeru@L. : :

Cosrpsaiaufews (Anaphase) :

Cudirgpsaa s e sularGur g evwwiiimgg (Centromere) 19855
sSifldr p@ICsT_BSsaL 30 Bim Qe msGETemy T Sy muyeirer
Lsreow g Gstr Crr &8 paiferpar, gaiQarm el papi S Suptb
werewt @ BpupisssSdnss Qurmelar sf  yoraurowd
Q&mev iy (56 @Lb eTGTLI G 6P _Ssbi55. QBB sH
SaQaur)  Lerel pepisssmsy (sysTeg weerdpupt S5 Sms
Yyw) saflssef B pepr ssnsanaGa s sGauamn@L. g ) mewpri &
srssr erUQur Pupewpure o Hiwirsdar Grrafé Q& ev &Kler meor
Qaisrugy sflowr s Qsflwedodn. Eoms dardGusn@n L Qurnd
WPODSET  smpLLLBererer.  @aQar® Bpepi SssHeér  ewwe
ursgih SeQrerts ersgwOurws gHL@L G dlevsuiener Q)
ur Ssend 61 Gt wpar send @ & Qs gu@urepg Sbeplcr @ Lier
afpapiSssmsuh Bups &1 Qeawslar G searLg o Qameérams.
s8I &s paaller - LGS serewuien wr poCwhHuPu STy Erels
@L-L1b (Streaming movement) g HUL B HNF6T &TTRTLOTS LD & 6iT 15 M
Cpi & Shaser 61 & Geve slor Cpr s Bai e pew Qeusirigy L HAM K
Qarerens. Bo swmsalo CuaryswasmaslarCurs 9 BHLU6)
LenL_al 5@ Qe 1l penL-Qupéan@Querug GerQeym Qs rarams.
Qe B pepi & 5m1s%mr BRECET_RSS5L 1 DGE Qanan@eaps
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R T

swldvelensCu QIQuimap s LT B Deap & & miser §7 G LI DLOT & B&IT 6
SDGw sryewwTiimssaunQuwerLg am QsTarans SyELb.

Fppaiges (Telophase) :

FppasesCu Qopymiifedea soLf yusmsursn, Bp
rissmsen smellauyaddlnig CHGUL®, Bav®, memefu @
sarr), QewL we e gsulerCrim s smemric L Bllwenw wient_& 6T mev .
2@epsserd sfisen Afleg Ehsrs wepw, enGudrsdey
Csmeryf), ySw swméser 2 wwmEer meu. @wwm_a@éam LI LD G
b, Quoldgid swsedr sTUSSEHEOUAUTSsauTala  aTs
Falq LIGH . :

& L?'fﬁmjsm_a./LDG‘urrﬂ A&HapLh Bl&hiBaCGen @eviowiLiifey erew
ambpaauu@ﬁpg

uLk ¥, SopysLdfielearCury fpypissisesd gpuGh wvrpps

alrE SFLEL L.

Fppaugmsuicsr wpye plvsale sws5C» e semeliliy
Cararp), @Qsseraliiy Guayh Hpwrd, sab @ FmpsaTs L



oy

oo, B pg, @aQaure USu s58Q10 @ B, R DL
ot ésu srawlu®n. Guwpsem Il g gilwiidey
(Cytokinesis) & ew yewpss LIRS DS

srariacnasied Sepysuifa :
srarisomsels @epynuifedalurg BpaptssnseiGen
L@ wrhphss demgseald oL QupeagbhE @UUTeaatL.

@m wsdw o §Bwremsdbr BiE GrLI_emib.

(1) on Bo ghsrésbryh ubssssinuyl siss glaw
srarssasigaie ysreww s (Centriole) smewlii omiimgl.

HOEWTE @ L19feferGuim & o Beywpds S sCenr, 2 BeymGaur
@ 558 § ey b GLwep S @umelev &G mmiser
s arCey, SHArmise o wL_masphaTer QT

o GETL_TSHIOML L IT.

o & Ble par.,
weap dokics seomsele s Qumpn Qurdee puidmsg Coug

UL 19 (5& & Cauer(Bib.

(2) rppuseglesr wyeld, dangs swmselso saL Gum
wg Curerm Gwufle) peo QU Dg. HLUOUTIS STUESHS
Ber wSHWBsr_PéssLyed @@ Sraiu eb (Liquid film) e.er
1.8, 96 SsaGuwe GQusHear (Pectin) LLUs@H 2 pHuaL
Opg. @0« p@@wern @ (Middle lamella) erar ajmgpéauu@
8ps. siselGypwr Guysoaure OsgCarsliume. 2w
- Lréslul @ salilifey wpo@QumS ng.

Sepusuifde shsepss

urg bufws Qur@germes DNA enis  suwensl umg® GsuigCe
@evpuyclndfey eravey b AssaTar Qo e puisr wsBu PGS
STG, Hpapissisear HBarusswrs Ofiuor ased wsdrsp
aprit Ssmzer wp s GES Bpapi & sl QuestnGu Qs e
Gererer. &G wELEBSSET STSSH®AUGW eTeweTelsnisaf gyt
gsgerarar. eaGe, Geopuynlldndeed & rEh swmns@erd
b @Cr araneaisemsuies B narTssialmns Q& ey ms@Lw.

7



bl 99 e

Geopu |meisd @rﬂ.a; (Amitosis):.

i adonwenr_w LGy HeaCerassalsr wrsmsiayh, Ho LH
sefleir §plldweerer s@ssel g sm owL UGHEG GOHE, G
spsearral Wl Barpg. @deurmen Wfley @evppuymeics Ffsy
eTew LILI(PLb.

® apooyuldimmevsamer (Germ cells):

fﬁa&)wlzﬁf@a@ﬂ(?m Qaru@u@pss Qeiiagphsrs eadrer RpLimre
snIsGer @E%b;uﬁf'ri&@m‘mdf Tew HOLESLILIRG6 pew:.  ppwaydi s
sniser yew, Quer epoeuiisswisQarar Q@ amsuu@n. Geame
@u@pbur gitb QeueiGa gy & el wersalGaCu 868 L_m&S LR pe .
tpowault sswmsdr wpwHioum_pg (Maturation process) Lemrfiserr
Qerper. gyewaLjewlaer pgser (Sperms) eraroys, Qs Lyewdser
Gwaer (Ova) erewayd QuuiQumpib, SpsmejLer, Esésm
CeriémswenL_ s s@ss e (Pertilization) HGD. FGEEL 1w
GO Hoag e ms@Quer (Zygote) swpdsuL@n. ()sCa
@por winrs (Embryo) a6 Qwev S pgy. r

smssL_L_derCur g Quawléamaas gergy Gsiasrd Hp
Wriss eaveaflsos Qe yiusm yQuarug Qgeafey. o o
G aumpsemas siar 500 asra@arm Dl pPoepiss erew
sldons urQurdsiurdiydr 0SS5 F55H QupCGryenrei
Grem® wemg Bpepissustné Qameamgmaen. 55 EGE
655 Powiss adrafies @riigues wrwd [OlGELET
QuraL L. gnapiss eaveafidoms urPurssiiu & e0&sHLifey
(Reduction division or meiosis)sreirays g &pliurer smLrdifleyapen o
wre s QuoBng, dengsGa p@HsEsHL9Mey QU giours Loz
&6ir adwurz@%@g/r@g Bl QU@ D 280a, yemwasir G HGp
Aeyererengcl_  syeppan® e eéem s19CwGL Boept & stiadnd
Osramy@sGw. @eaQaareafdms @05 O WIDTGY  GFaww 6uol & s
(Haploid or monoploid number) ST LILQBID, §\ SBSaL L HarCumgy
s PAns51 GADGssD oo wyubdTar Ppaptssnsd gy
Crieugrer ms Qowywwrargreg (Diploid). &0, ms5S
Ak s Q?)@(QQQWL.M.[LB plam wi (pLh Qo wyuwrersrsGandpaeh.




Rhhemifia, (Meiosis)

@@ssn9fla) @m Ppliurear @epuynlnifurgh. a®FsnHIfey
s Qumpib sedsaiGe auQuregit Qn seLifeysd gerep
Qumery <4®s5s MBlob&erpar. wsnawdNedarGumg Bneprs
Srisehe yemrauTd R waL smeal hEh WS ywgard wHOmm
sl spal D@ Ge@arper. @ueavL reg s@olfle &msmyenr
Qevppympinifle CumarGmn peo Qup@pg. @ &@Lfeseaier
- eir s@wL_m@ib pTerE Swmsesh @ wigworer (Haploid) #Ap
WPiss eTauaismsamus Qarawgma@Gh. S FhSTLLIES)
srerg  semsepn  OsrfpuT@en_wereaurudBEE@Id.  (2.-1b :
elpsrésib) Hvwg armpol @Cw O smhoHuT@ewETul[msss
Fq@L. (2.-b: GH@TEH&D).

dufiiughe @Qeurs unsgl @QurBL® wsHs@LUlifaa
Bren @ @ smL_iddvselle TR S S YTTIWTD. YU TAIRT © _

(1) @wevewausens 1 (Prophase I)

(2) Smauagems I (Metaphase I)

(3) Ouwergpsauensens 1 (Anaphase I)

(4) rFoppusews I (Telophase 1) erarwewaurgid,

Cupmpfu prarg Husomsseser wirarausoms 1 Saw sre.
vyl wg. @Qos Cuayn gism Mlusamsy WS,
DD QUWITCUGT : .

(i) GuéalepHon (Leptotene — QaiGymifer)
(i) msaleppldy (Zygotene — ens@amTetr)
(iii) syLlepBdy (Pachytene — wé&ifeir)
(iv) @muwyweleprldy (Diplotene — w9 iQermifeir)
(V) oonig ui&samadw -(Diakinesis — enL_wensGewBan)

(i) Quadepdd (Leptotene) :

R@ssnlMeler gyribug e QuoaeienipBlaelearGur sy @l w
wrew Bpaptssmasdr Csmearmid.  eyev @empumpiinederGuim g
ST L g QuITeT py L6 Bl papi & smsars s Berudals (Yl bg
Bovuder @ewe sremiu_omiLm. epepwrer Gueéelw, BHewt.,



Bpeprt shisar o PomssHr

. uLe 9 ¢®@sspifiay 1 (Meiotic Division) I
'4(1) @e_sausawg (Interphase) (2) GueelanwB% (leptotene)
(3) msadewppldy (Zygotene) (4) sunieowpm%  (Pachytene)
(5) Qmwweienppdy (Diplotene) (6) syayouarsens (Metaphase)
(7, 8) Guerepseuaudgens (Anaphase) (9) wHpauseaws (Telophase)
@geflaurs Quése QurapL @ e Csry BpepissnsCer s
L UL (Rererew . :



S

SRR

@eopsarmss  STeRTLILIELD. @B paon & smad  gerGum@L_nmer my
Werer i . Péaudedma@n. Qapilnh sremii@ wenl&GsmTamey
a6t Gumeirp gyevwriysdar DNA eows Qameri UFbLIGHT W GSEST
(Bpliursgsdr  (Chromomeres) o vt wsTIBESLD.

(i) pedewpddv (Zygotene) :

msedenpluulerGLir g1 #w Bl mapi s smaer (Homologous chromo-
somes), ST G D5 F L (HeUEpLd u@m@j@ml_.u geowiQurss @ p
epi & smser Camg Gempfermar. @eueur gy CGery Gemep G uiwpem m
qar JQur@mae (Synapsis) erew  gevpdaiu@m. Gery Gemib
Qurapsy @uea® Apasdsorsesn wsadle earCui_mernp @
wg Qurgars ewulursSCalu edarmayh, Camiars QL&
Baw wserapgadiey @mwsam@. Jawenrtt @@ BpertsssS)
sueer ApLuTggisenr  FWEHDELTSSEE QeTen QUUTET [FoLums
gLar @%wmig Gemgurss arewlL@n. @OESD YTOTLO®LFS
g, ysraug msalopBévuldar wyele, swrpepissmsaiar Gu
sTaTUL@L Q& Tty hs QpmsswrsadmLusm® urrrimm)é@ )
8B wywwTer aavaisesuis Bpeptssnstns Qame e er s
Gumey Gsmemrmib. e 2-ameniouiey g@auTer b @) ey ayaysrer
A pepi gsmser (Bivalents) ywag Gery dpepisshiser (Paired
chromesomes) srairang warSp GamereanGeyerT@1b.

(iii) s9UdmpAd (Pachytene) :

sycldmpiidaCury Qo aieder Blpupidshser Gns"
syLumL_ g @aCmlirearpy s@aragre o nphant Guivjeren
QgL Gueib sM&aSns, Sldmpndoulsr ¢oyels o
urrglg BET@ L@LIIBID.

ﬁ@uuﬂmmﬂ&s (Diplotene) :

@wotgeienp BeoulerCur g @) e gyeyarer Blmepd &smiser Llen
wDL_ e BED BTey Ll paprt s snadars (Sjend B Dept s rsdr)
QarayL. ML L mGer o auL_r&armear. [BiTeN LeTed papi &gk
s&rsQeranL. @aGar®m siiL (b BrewmnnsCsras (Tetrad)
aar gpseliu@. dearari eaQearmp @weaieerer Blmapt s
558 auupsrer Hpept ssmaer goflssealCu MG per. LGLITW S
g phHwsl Wfbg Qeaawrwe S @)L mseflvww @b eLigu
‘EuiGaCuinsgn. @G ndry  @LigysTar @)L hiser



e g

Gsmuysser (Chiasmata) ererliu@n. Camurdsaafiev Lie ol mapn & s
ser @Gy OL_nmerm oGl ufwrpmw (Cressing over) Qed&er
mer, GpéGLuivrdpsBaCurs o YaralpertsssSear &plu
u@HQurerny  wmyael peisssaLdT @EmEDS. GEGU
uflor ppib erewey b CsmpmpurgerCurg DNA wuflvrppd dsep
g GO G556 SbFLTGLD.

(v) esqwiafld (Diakinesis):

eorg wEsHZouieTCUT S  @)meu gueyerer Blpepitssraser Guogyid
Gn8 syour® asgddr &pmliuGHuie (Periphery) smewiL@
Sewr e .

wperewai semg I wier wyade sm Quearsaey FNoghs Cum&er
msl. Yewemaws g (Centriole) wperGu @i e wrlgmeliysr @)y er
el Gerss @ 2@ymssSiser o awL e ner, 2Q8GSSST
&%rsQan e LT S5 2@ Tar IJewpssUu@L. 2 0Bams
s smaler o G plaradon werL_w, GPRLES@eIN R VDSL LT
S5 ST SBiBTTST 2. HUTE 2. PeyHESsansEan_Gur 6 &er pew .

smauagag I (Metaphase 1) @eir Curgy @aGarm @)B&Lwa gy
Bpapr S5 &80 prmiar QgrLiy@sran® w5Sw CsTL@sS
S50 D sTEULLEL. QuQuTH HPYTSSS5PE LT HpEpT S S
s@pd Qeverps @GO mary @)wwhs BlwuiGe &mewLiL@LD.

 Guergpsaavgens 1 (Anaphase 1) @QerCumr g @mergueyerer B m
epispmsailar @a@Qaurs Bpepissept (@UQan® Hoepissepn
- @ yawal pepi S smsdns Qsraw. Blvuiew) smelar et wplan sdam
Grrs& Ba@LD.

Fppasams 1 (Telophase) @er Gum g gaQeimm aplorul ieperer
Boepi ssmsenhd sGars Swuisswelw, GuwnIfle B
Quim Qo wsL sebisdr oL TSerper. W& sensGerme
Qaurretr 1fi 81 (% LolgwiLDTesT [Blmeprt & SriGGar 2 eww ().

ePéspifiey (Meiotic division II) :
R0ssplifedar rhpuswms 1| £& QarLisbg QU mag

spulfey oL Qupw. psewrag LUhdHGw Quean.mag LI
apien L Cuw Haladrsaier @ aus®s QBs56mOL, YDV



S ey Bl
uL 10. phsapufie LI sGesslidd s QupId bIHPESEer
LUl @erarer.
1. g@wiyenfié@flun 2. y@ivuagams 3. Cuarwpsaasams
1. FHOPVUGDS 5. yewilgeir



g

QearSmpsaard. @Quawi.mag smudhe epereard afufgser oy
srgrgaw @opuycLiifoa QursssTe. @rav® 9deysesb
apy.ay w6 G5 LoLg Lo e /ﬁp@n,@gmsaﬂu{wl_u BTG (5 SEEIS 6T
2 @ muImEGLD.

yeurfii@mriy (Gametogenesis) :

@ Hsw Harauen pgy ySHu Seomsrs oS Swuen L iuyb
Qumrapg @erth uBauBHZiCBu fe somsar Qe QUBGNSDH
Qsar paidasiu@Rerpar. QéswmsGor wpewauli Cuaassens
arr@td (Germinal epithelium). @ssamser afewm&er i sSuler
Qumrepgr eseraflsdn (Gonads), wsrags deosssbrGur Gasn
&% Guir gen_&letir pew . epeyudi Gueesseriaedr wrefd Ljemr
saTTs el(hSHwent Wb MO Wwemars QBEST D @@ S
swnsGer yamdlsarrs amsSwen L Keirper. @)S&MEEET (P SO -
oyuiir & semser (Primordial cells) erewss QuuriGrimub. q,ogm ey
eyl s swmisefladmbs Lewfadr o v mELd QoD Liewr Iﬂurgq
Tar YWMPESLLPL. yew Jeulear Sewng dbgsds dnsS
wenr_augy el (Spermatogenesis) erairmyth, @uet yewwfiser
SHORG (P& (VNG Giser) BBSHudl_aig pL.enL LI
@ piiy (Cogenesis) starmith YeRLp&eL@LD.

Ul pnlaGurgnd  eple s WpnlsrCurgin o Gump
Blepe®aer apssTw @Cr wr@furaCo @)maSsrper. LT
peoL_Qupb epeiTny wpEEIL e Gan Gaer LIeTaIBLTDY

(1) Qu@dser — gagems . (Phase of multiplication)
(2) ¥ aarid® gz (Phase of growth)
(3) wfie — yages (Phase of maturation)

digzndpiy soewg cdésrisd (Spermatogenesis) :

ddeguier wpsomwaalissansaldmss aAsgsar  AmsS
wrg wapCu ApgUldply eaeriiu@h. s epeaultssan
&dr  QuwywuTaae. Q@ésemsd uwon Qepynliddey
popwre Wl g Qumtb earansmsuie @mLogwiorear o
SUliplysé semasdns (Spermatogonia) Qam@é&er per. @)eir
g & QUBESD - JUsMmS eTar YPWESLLPL. Qdae Gams
ows CsTLibs amiifuagms toL QuUnE@ps. JUCUTWS
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pauGure «djgunipiyssepnd Curslameus Gubg weriss
@3¢ Jig55@uwrs (Primary spermatocyte) wr p@er pgy, @4
yw  PowvguoraCs.  Shu guey sres@pslilddsr wpBie
Susws QerLifps. @édaagmsularGurs wpser b 516 @1l
w8 pBssHIfey I oL Quibm @@ @mg.wLrer Sivall s g
@yYlwmiser (Secondary spermatocytes) o qiwe_m@ewr paw. (ups e A5 55
GHusPS 2z ApuisstisalGisre stemdiss GPusPe x
Bpepi S srasalips@. &Ca @®4FsnH 9y T Gler Cuirgl Blpepr & 5
aRTafléens LTHuTESLILORDS. @dl@ﬂlﬂ@ Silem el 5 yé @ LW &
Seuw g@ssnife I se Qu by BwalisrGsomssr (Spermatids)
2 arL_m&leir pew. HHCeu, @HLOLg WLDTET Q6T @pse EHS
elwsHaub @BssnIMey I-b, I-1b (apeirerr SuféauL Peraren)
oL Qub DI BT6TE @ DY LILTET 65 ST G &R ST o e L7 &)atr peur -
55T @SR EISGET Camereymair say b QusswHpSTSD o drerer.
Qe Cuguw dlaewrs Bav oymarer, Quisswerenr o5 g
FETTE 2.(HLOT M) PoenL Ser Dew .

g (Sperm) :

wevGar gy aﬂ@tﬁl@&mﬁmgm dipsiser qer m&Gamarmy W mistig
GHSTID Yvau wreyh RCr wrERwmer YLD L weLIenGw
Qarea@araresr.  werarisau® SamRer Qurgiemliur_aL_js
5@ srever m Cuird@Cauromuier, oHd (peTy WPERW LGS &%k S
2.¢8epri 45 B%:.
Ly@renioil &G Her =— 2 oumedl6sr (plew & & e B
@)aw Lo 6wl & 6ir

GUIT 6V
YEF LD e

ML 12, ctig



S E

STEEOTL. ST ; ofé&wer s 5%, Gn& Gudps
WSS VNG FOSSHGTB, ontblIs Qeowgyd Bewr. ered ereirLies
wrGw. EsTEswn HEsTs 2. pwr HpweLu QuTeg e
STGsVSHeT  yerenwow ek EOsSsssdueeTer  Qm
Qe Fer@pg. @& H&fevrp (axial filament) erewss QuUudFQumyd.
9E8d @@ Qe G AU S QBLLm_ G  apL_ il B
D EDQUURTLTEGLD Y LLILITS TR DG. airader et up8ewruied
&8 Gl waps gumitien_uisr ParafiGu Bl @erergy. @1
UGS QoS HEIB TRT HMPESLILIPLD. 1586 58uiEGSuId o
Quif s 2w . QoséapHs Quadu UL wrs GYPwaps i
2607@®. &BAHEG wpeaTEe GUHLWPSBIG Fmarer o NuwTss sTewe
U@L, @GS 2 Fupigsib (acrosome) erariLib. S(HGEL_L_ el
Curg alber wp e weyer g%nS5E Qedagphs @l
L 508pg. SIvEG T esEL QoL tares uss BGSsETG
VNG SSS TeLILPLD. @UILGPuie Ljeiremow S SEes b @i
wenligEnd o &w@.

YreLulpliy a0y Lo uréssb (Oogenesis) :

GV&SHetr fupsev eyt dswmaeledmp s wL e (e gy
&) mSEurE e p reomiply deariu®n. Qumesd
SugengsuiarGum g - @) wior e s apeveyuldi SEmEgEr el
Qeurreirpith L pen m Qe pysLiliaem g QUG sEe LyeL_ iy
seir (follicles) o eir_m&eir mawr. ey @UnyenL_Liser @GaaL LI@H
‘#%mrudey (Stroma of the ovary) uGBleTper. L LG E@mEer
Osriripsm  QGfae g QuBsEaTpar. L LUys  swms
@arrmesQeureir gyib apLewi_ & Feared (Oogonium) wre efmsSweni_uyi
sy wsTHBEST Qb gerry wL @G0 oL enL_FFeses wms
ABsSue Bps. olrw swiser Ly Liys sesiserTaGa @)mé
Rewpar. WL _ew L& L TEG LD S6UILTeN @)(BLOWg WIDTew pL_emL_&
sevedl Curslmmews Qupmy wpso e s@fwwors ( Primary
Oocyte) aweri@pgy. Q@ soms aarisd - YU GG T ILILD
weTi £ Syou v suieTGUT g (1 B a5 516 10w & G Celfliuent s
sosai Haufseareder Gumr sl Qunmeraer wpgev L L_&@ 1L
ws e Cosflsg s IL@Rns. QeQewd W&Quwrs apent
wWEw  edwkgsei SETETULGHDE. LoD Qdesgsein,
a5 6 Slwen L wjid aplerwith wpi_enr_wler Coifld s eeaudsLiu Berer &
BABFCs CLimedamwen i) Qup gy &@ggwml_@sirmg/. Gy igy
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ST E

Searp dongselgih oAU ssismearey Guimademr Qurmrmerser
Cefls 5 dassLL@Rapar. wse Yo sgifiu Bdvepse ofss
GHuplvowd.. 955 srwsSne Baw@dararg. QurTgars aper
Thgean® elongseiCo yoL iy Quuyds wsed e sefu
GVE580m 55 HAEUL P, Gusssnlar s taCu, apPriey-
VDS poL-GupOpg. wHrie pHHLOLDNSHE b s
oL sGiflusmss SnEGHLOUTWS 2L TEh STaT HOLID
SHauGwears Qzl@pg. SHUOULTWS @MHLIGLLTET PSOLPL-
oLdégussd, e@ssnify 1 poL Quufing. &, Ps®
preoLsgun Ilaem_yw@urws GPUWSYIB FwapHD uTH
sarrsab, s@m swurPsarrsan lueL Rdarpar. @)sE@ oy
L@ Quilusaw gwepl e égw (Secondary Oocyte) ereir
o, 8Puswd psaorag e 2@ (Ist polar body) ereirmb
HDPEGUUGSET par.  @adpswnsesh gLy rwTadaCU.
Sl Lo sGusfs e@ssn e Il oL Quin on Guiu
s @ AP souph o G Tl per. PEHLYWLTEr @ESQEE
@or sfsmey GAuws IS Qeradr@arer Quilwab WP b5
YL (g @) aearmh, DPuswnd Qe rTag wiey
2L@ ey yepisLiu®w. S Cadnsels, wpserag wirey
e dfuw eg@ms Qo AU samisedr aar_rasama@n. yaGal,
e Ldpiier qpyeie, @@L uULTeT @@ PEOPL DL EG L
ws8dmss Osrdhu_ssmyu @uLguLTer @@ Quiu e
Yy Qerifepp euwiguwTer wpern Hw e 2L WSE5LD 2 68T
Lr8erper. wposovapLaL sGLhughd 2 x Boapt s stisandssme
% e sGLLSE euh prm_wlab plarey oL dsafleyh x
Ppepighsear srariu@h. s0a, eO®sspifley 1 @&Curs
Bpwytss eaanaidms urSuTESLLERDSE. — FTSTICTLOTS
Y& oL dwser QarlQuUmEsS S LkGOsTa@mTLd @)nHuw
AP BCSTIS5 5 CurSes per.

PL®L HOwg G ( Egz or Ovum ) :

vaCargy efwmigsaflor g qplav_ser Caumu’ i Syl s
YL waars Qoudan gyoawran @Cr wr@hwurer gL
ueL wenwlieuGu Qamaw@ererar. Quir gimwULTL L S @
QLo Qararepairsan, sooué sHH  GLHUS G,
smeanQuers iy 2 oL usTSyAGESL.  GSHULS QI H
sremuL@ U sfipgefismasear,  Qamaounl Qumeraer

Z2 —3
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T euwseo
& (15 @ 6991 @ LO6HT & Giey

uLh 14. pL®L

B we Hew PEQE T L HBHRUET FHHESL. L6 Teir 2 aRTLTGLD P
wsHer f555465 Comaurar Cursloreamwus QaT®SES6E DS .

| ppleuisr Gwueps@edd Curslowl Qurmerser Cslsa
ouEsLLURUSTS® e ddonfarsSear sHeIb UTISES WLt
855 L@LEUIHEGLD.

diagsgfusdge plLaLsgPfusipbd serQupd ¢Gispifig
&% QuuCnréae :

S 1. gRssplNey wso disscHusHe serafléemswmaCe
Psp8ng. @ QuEbuTeTEr SO L &SGLHwrsetw
Aps pLoLdws SersSLAuTipaTLTEL SGraw_e@Catu
@&z 3fa) peoL_QuUDS DS

2. wpse dizsausHy eRsasnife 1 re@ubn Qo
%o A5 HSGPurisEr e dTL TR DeT. YD PIVWPLDL &G
wsHe e@sspfley 1 s Quibny e Quiv gLl sGu
b AP wswTag wine oL @b e@TLTRdarper. gdwwpL-
oL sefus s er eUuIRLOUTWS SiZwel b g se S wns ey m@LD
fPusrauraCa sraTlUL@Sdw per. Qeuphld wFuepUTET ST
Quergsiayd sTamLLBL. KL L SGLHUSHY &m0 wersdia
srenru@e Hevdw.

3. Qmswmal s unsef @b @BssHEMNey 11 e Qu b
S LW FTerG Carareymairar HPw bgTGsVRSEr 2 @
LrRer per. g%wapl s HlusBe e@ssnIfey 11 per_Qu by
o Pserey Gy Qur@earadrye_w GHUSIBEUSRQsTETL
on Ouiu gpleLyb en dPu @Greavrag wiwe 2L gy
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eawL_nRsarpew. @wpsvTal g WwiIrey oL & e _wgseme oSed-
B8 Q0 PlaTey o L_wEdT @ MEEHBL. AFSTEGESVMmSE 2 (5
WwTHPLL & 85 gisenmaer mer. Y@D, WL WTESSSD
e BLTHOL FeoL_GumaSady. N

yewLSpude g@éspifieys Csrpppurndr ghamiy :

1. yeraflpepigsisaiie gmédgrufiwrpm seL Qupe s
@& Bpepi ssmseicr DNA qpovésmmaer salugng amlily oan
u@S DS, sTeg, GMEGL ufbrhpw s Qum Qureps)
yeirasf pepit S smsafien._Gw DNA eapevdan miger umom pLiu@&er mer.

2. wrLeLsgusSe seoL Qumid wpdiens Lideler Curg
ueeigwrer urbueruags CerisesedrymLw GG p e
Qumrmer S saueralss HYsHOLUURRETDE. PSIWL O &GS
o pent_Quub @@ &spLifNeder Curg pZwre) e L_d&er 6 H e
©ComriwpBeér QUIT@TEEEL_6iT FDHOULL®, BTG el Simer LTth
uagugsd Coidensuisv gmedsd wL @Cw e e uld e s s s
Qsrereriu®E D). @aQarm  epsaalsgéGLwu s Bl mb s
sren@g dbsTGsVESED Ferewt pTev® lfgiEeRd 2 Tl TR
pear. densuigan @ OQu@eurfumear ofF$1éeLwrsealadm g5
Hsefs aram afdensuie olfgser o auL T@h. @andd emdew
i gisero BH0wW qpL L sdmuent 5 SmEEL@Rsw mewr.  Quigsid
urrear gsdr L slrwuewwrwd 5 HaI@ S pen .,
erewQau, &34 a1i 9 mL1eirCuim gib B whPRer Qummer <Hsaranaie
Quésiu@s n@geTamih.

3. @®szsnHNBeaCurgy B pupiss cramaniidens uTHWTESL
v s GOLUIL_Gsés Bepdfurg. yawholdpuSaGurg dp
eSS aanaigeans UTHuTESULL B smaaL L derder dpepiss
st enisema qpermp s Blverwwent _Smg.

srayusefid yewAuSpoy :

Sraugmsen gy yewfldnllIeaGurg denigssanisale) peri.
QumegBurermy @@ssHINey s Qubm Bbapiss s ams
urQurésiuL Caucu@. Sragmseflsr wripsmss FssTd His
oTarsTGL. @®sapifmasg Qgrnjs CrrywursCa yewfser
edgL_TuSdd%. @@LyuLTer UsslsTagsSpE @mwyw



SRy TR

wrew B58s5smarsHic oL Cu shsQuMedmss (alternation
of generations) e erergrer sragmsdidr amrpsmes Fssrh H&s
VTWSTS Smwhgerersg. @aedm spsHsafldr erhéamss STeD
veCay, sragmiselad wryuriypeilus.  QuebUTVTar
usds soaTésalld @BssHfey Bs5580 paLOuper s@e UDus
Bhefu svmsear guwyuwTer Hpouptss aaralsmamus Qaras
Qererewr.  Qeuppa msh w@Cw @Q@wywwrars. &0 YoETE
aofley yardsepan_rgh Qurwls eBssnifa B Qupje 5@
LIS STay oL Ds@RsEsh @)mwywrear Apapiss eTamenis
oseows Qarar@ararer. uTASsTarmsels #5580 Ml s Huled
Qs shsPserd TpSSTLY FwereTald A S PuiswL_pgererar. @)
wyuwrer Hs8SsTarsse eRssHNy poLGQUDLY QLYW
wrer ol gPadr o L rRerper. @dielsSser LY WLTET e g
sragrserrs AnsSumL g LawhadryarL TE@GRdrper.  Lerf
&1 EOHESLQUSTSTLTGL msd o9585sTarnrs olwmss
weL BaTpg. ewigrernsalley, ysrag 9&HETLTEGL ST
rhsefley yewhsTagn Hsé SPsTésl Qarerg. @b e
@plrwieor (Embryosac) Quessyewfigsmaupor@. e jemhs
STaIr 58 waypswe, WerFSEGLHTY, 95aTsSCsLder ApeTy
EBESET R WeH WL RIGD.

VST SS9 l6Ter 2 X Bpepiss aaaaiémseaui@smems.
wErEsS STUSSVESEH (HewelsSssTissvnser) alewnEsaie
-gperent ufssu L rp @@ssplfNaa g @uwigunTar ()
L& 5.5 el s ( Fiewred & Sadar )ujeu L& @GRew per. LWET fsLoeniuler
&@ Qopyny AlaumL s @n GeTissmoauyn 18oluTssn
SB@aiylb e BT TEGRrpG. IpLunsgram L@ @)apume
diweragre Qm yarfsamaser o armQerpear. @eaGu e
yeswiflsenm @b,

G556 apveynBLMLILESCHLETAr HPRSBLILISG SITUIGSWLD
(Embryosac mother cell) (wrals9ssriisswn) 2 ¢ Bpapiss o
alsmsmuyam wg. @ésown g@sshilauem _asEe TG o
w unorer pdrwlieoug QFmié5s swmser (Embryosac initials)
equLr&earpar. Qapmde apery swmser HyObHCUTSE, g6

L@ wradsPurss Qsmifipuc.® @pynllilfuam kg wir
wieLwrs AGSPumL Ang .  plarwiieuudgierer 6T (D& SmE:
safléy @erpo@Cw prevwrssg Osmleuang.
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1@ pijPemweufuisd (Genetics)

Gwar_ Qe CwarLder alfagmd.

urg ufunt(Heredity), wrpev (Variation) 2 Bweu Hew mLILH fus
Que ApLiyflewuiue aar owsstu@b. @n &5l swsy
PSTOSWT gL IyamwLiieyd, pLgosiled R&9wmS
S urgufuhd eertiu@bn. eaoewr eulflarmsesh swgH EGears
Ber  @puweoysdr QuaCwABmigs  s%vepepuyflewwrats
Qum@erpear. @@ Iyoma K0y Qarswss Coifs Caum Hef
wersafl @b urigs Swg QUHGmagCu K& &S mseer per.
ereigb Ho & Bwelucwsefley Cornmenwser SrewiiuL_wrh. @)%
SeranwGuw wrme (Variation) erer yepdsiu@amng. eulfers

safler GarCohpu@ wrpd, dsTrssme (Mutation) gnHu@LD

wrpe Tew Qpels wrpasdrs sravwrd. JYBEHES awearHL @)@
Sraughser @lrueraunes gofl, B, selylysedr yHu b pLi

QupBp@sms spepyurgy. SaaunGp @n debgsd Gr

mrr,@rﬁcurrm 58 pllwsafler gGr wrffurer eeawamars Qup
BT T, a6y wn@Lw Lﬂmuﬂiﬂmwumwumuymgw @
a‘i@vm@a;mmtr o Qeiuw, ‘o], FrafLiy, e awray Qumeirp
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u@Smg. F) 6581060 o wir sereaiws sryeflyLcr gper serenins
sryeniuy b @w55CLUTS b o wi Geraws STyl Gpner SeTenws;
srgesfiowai. " Syl wsTGLUST® TONTS ST sy
2wpwreseaursCe sTemiu®w. F, #ps8uiamss <, Qe
yewrflser e.cwL_m@earpar. 509, yaw yewdser ‘T evwupd (2w
streni) Hgs 509 yawyewdser ‘t' evwub (@per sTTewn),
Qarasymésn. @QCsCurdary 50% Quawyearfsdr ‘T’ ewey,
BE8 50% Quasyemliser ‘t’owyh QsTERTYBSGL. SHESLL
AewCurgy @uyemfiser e1pps wrerwTs germ CFias@ed @)rer
Lrog ws 5558 (Fi 5559) eadw _n@png. yawfsear prerg
dlgwrs iy Ceysm@uwrasursy TT, Tt, Tt, tt, ySHwema Fi
s T réasam@n.  Qapger *TT’ ewyomwepseéd
2wglores srorsSpsrar sryefisdr w @G odrergred @)mar
swprer sraymsarts aeri@edrper. ‘Tt @wyeL_wesnh e & peir
sarmwssTer eaaflorcduays srrefl Qmwps Gursab o wi
seraw gy Ay wasmidBUuusr® @@ayd 2 wismraiykserT s
wari&earper. ‘it ow e @ wapHPé GnearsTyaisedr wL HGw
26T ST @va GpETTET STUTHENTS euerifearper. ysGa,
Fy 55900 2 wigragises@h &nersmeyksasswrar Gsmm
pDaewwliy e85 3 : 1 y@w. prarg salwsarsesdr @n TT wyib
Qo ‘T yb @n ttyb odaugurd \Gpuyfamwiud 88z
1:2:1 yeo. @éreumrpew sl iy Q@ququd;puq
@amzsevggev (Monohybrid crosn) sTewLILIDLD,



A

e pearQuraelud IpGs arpemwmen sryafiser (ysTalg s
s uylBludLsefdr CGsmyser) aSmmeser (allelomorphs or
Alleles) srawr HyopésliL@Rerper. (T yb t yid yOLOIRUTSS
Boapissnseiie puuTer CoriysearTss sTamiiL@Rerpow. g0
ewri, @Gpir JEW UTbuSTUNGSET QEMECsTaTN THMMES
@rg. Qeuiper gaQarm GCerylgin gearny YUy o
Sraeyb (dominant) wpHepwgy tearalem eurersnse/b (recessive)
LwaRerpar.  gw Cery Queaysaled @m srrenfisesh U Pujenr .
wewarsCar (TT) ooy JddaraloadrorarauraBar (tt) @ms
S 5N F0 WE5BHEAw B ereirmyb (Homozygous conditivn)
8B TEG® Y Pydrargrsed wnsTrem] el _ajeTTSTSR
Bopsre (Tt) 0% Qsr 5558906 Au HavQuergw (Heterozy-
gous condition) syewpsSIL@LD.

onGery o par@urmey @Quersafiew (Contrasting characters) F
&5 55uie Qavefl @ Muyb RQueGL < Quyent_welwevry
(Dominant character) eTarQD 9 ey QaefgsmL L LuLmrg
Quevy erafien_uJwery (Recessive character) ereweytb Quosire o
TR SECsTaTL M. Qe Grwaf s Qediujd Qapd pL
ysslariyei_w gregQumer fidar Qouameni mLi Lsslrujen_w STa
oSS QermswbsQurws sser  wPIsCGandrpey Q&spBlpU
yee. sragnstér @s58nLusTss Qsfluanss. @8« Gaueas
esfip YL s @w, QsiHpb U fuye_wsrub CHmen Puw gy
“ereaCoy Qepdpy YU Quyert wg crevayd, Qeeweniipd 16 eflen L
e wg eTemajtb Qe & i) @ri. QueirL_efelr wenpadHESL L6k
Yy ue KorusQureriadar ulGergikaser nLrss Cug uw
Quevyssr pHWE (HNVVF TDSSTY PHOS) LUy L WeTaur s
Qouuesss s Pisenr.

gdéaniyudpuy Sarmiseossed : (Dihybrid cross) :

HPSZuBL #5550 gt fdlGsg wpmpus Iiss Asons
gy Q@nCery o parQur@ludysear FEUEL QaEriIsNS 5
sddsoulainly Qarhsvssd eerliu@b. Quweri e sewrg
ufiGer sdwaefied et ner (Round) ‘R’ .o@psers) pepent_w
(Yellow) 'Y’ dgg sty w sraugmsdr Srm&@w (wrinkled) r’,
usas@pepeerw (Green) °y’, @GHF&GTweL U ST ESEHL 6T
Qeksasgri. F\ ¢55800¢0 graphiger L wrar wessardp



SN

o g anyein - réGRarper. el gsearevwuyd (R) : weseedn
@ (Y), gponBu Sraflu searamw (1) uéastinn (y) JRwans
Qb urirgs i Puen weramiGlLGs @5HEE anTesib.

@roupBmisdrys YYRR, yyrr erérny @désemd, YYRR
Qims5 (YR) @ yorw yaewlseyd yyrr Qdoss (yr) 8 yorw
yewfaepd aarLmg. @uueamdsedr germGsmub@urapg Fi
sh5Puie» YyRr erérgy gL Sy  graiymseseawL mGLd. LEy
ST PN @l oTew Sewanwujtd KAy wewaumuimriugre Fi
#5558 sTapbdiser wrew Csrhpauemwiinisy wEjFETSD, QL.
g gyslaruarL_résssmguer., staw@al, F! e5598 srapmsedr @) sr
B35 DERueraiurgn.

Querr v Javewri F, 5586 sragnsale siar wsrhbss
Geridgens peo_QumbLig @eswigmi. F, 55596 sreugmseledbs)
YR, Yr, YR, yr 8w prevgeds yeavyawflaasd srargels Queaw
yexrfisesd anssmy Fw aavaisomsuie o e ruler. @LiLjesmri
&7 T SwTIIONE Q%HS SHmesL_Pused Fi #5585 e awLm
Qwg. QuerL_efler uMGsmsdruiew Fz efs9ule Quplir. 556
diggsafier 3156 wEhser BHpepd el wrereneauh ; 108 usews s p
@ e wrareauyn; 101 wepsardpepty SrmPweeayb: 32
usews Boapd Hrafuemauh. NsTag, Fs #5506 weEseer
Bp, @ rerg; wesFer Aph, Sorafug ; usmFEpLD, L
wraEg; uimERoh Frafugy fPuema 9:3: 3 :1 aarp O8
S5 e ww_muiew. eraCai, CsrHpeuenoLiy 9SS 9 :3 :3:1
ST LI ST GLD.

¥YYRR + yyrr - QunBpr
(YR) (YR) (yr) (yr) yewfiser
YR YR

yr YyRr YyRr

: YyRr. — F! &g
4 YyRr YyRr it

LEsFer B, QI LTI,




Yy Rr

(YR (Yr) (yR)(yr)

SARES

X

Yy Rt —F1-QupGprt

(YR) (Yr) (yR) (yr) —F1 yeswA&ar

Fs 5555

9 EHFET, QULLL_LOTGTS.

weEEFer, SrESug.

UFM&F, QUIL_L LDTETG .

" YyRr + YyRe— F, QupGupr.
(YR) (Yr) (yR) (yr) (YR) (y1) (yR) (¥r)— F, yemwh&er
YE o 2% . el o
YR| YYRR | YYRr | YyRR | YyRr
vl ¥YRe | Y¥rr YYRY | Yyrr
@ i >
} R | YyRR | Yy Rr RE
y B 1& yy vy
YyrR Yy /RR
g_(r, (yf y S iﬂ' yy yyrr
L9 pliLyfenwentoriyy Camrpm arenLoLiy
ai%) 51b g b
YYRR Fooo
YYRr Phee
YyRR 20
YyRr 4 |
YYrr 1 \3
Yyrr 250}
yyRR Joni) %
yyRr 25
yyIr 1 1

usoms QUalwg.



L

Qs A8sw 3:1 earp 9550 QuBss ADsb orew
Quoari_ e s@rL ismi.

IASTug (3 + 1) = 9: 3: 3: 1

GOy~ @ubupew puley wssoUdariiniy fAfsw (Trihy-
brid ratio) QumiiLi_er.

31,5”@51, B+ 1)8= 27:9:9:9:53:83:8:1:

GLomon s ufiG@sr sl auwuyb, @ sCuresrp Camy Se9&soL
deriSpli Qevrises s apenmLi ufGem &% &b YSTTLOTSE
Qsrav®, F1 Qdlpis Lewdser 2 L. GweuTeps @mCsmm
QueLsepsEsTar  SmTa&er (esgrgearors Y, R eréruer )
26U 5Cs Lewrfsensgs @5@@)@@1@4m@d}2@v®wm@/m, &7 G5l @i
TWhSWTeND QarGme ey Crrém@@uarpyh Quert_e &l
@, QueirL_efleir @)ibapigGau STauislsreuy «@f (Law of
Independent assortment) o 500. Qeiel Puisir euepeievssemriome g:
QUeET® yevev gy SASDGCwpuL L. Cory e por Qumrmaludysdns
EPEGL  &Tremdser (ugueruegser) yavdsefiGa &wrSer
wrer wewpuls) LESGH Qeluiu@ar g e, @)y eworifl s 6ir -ér@ﬁ'g
wrerwnrs @aGrGLmreary GomSerper. E

Gosite_sOsir &2 psw pijfsnio BTG aifemu B0 H)
SAMIuBSH Hisns BHmw a6 @ o DB Tew ADsVmiE)
o[ GO0T B 5 6T

eGa®UYL Iply:

2 + w (1) fallus Puie 2.0 & Bpsems em swuyl 8ol e
2gryemwns  qBs5560sTerorwrh.  STweHaps
&ML Bl & &eofl i ies Qi sirew p STwesfess
Qeuaror ewof] s B el Liies G wirr i myr_gir Qe & &G Lb
Qurepg Fl sps8ule Qupii L. fefliusr faer
WITejle  smevwwrer o1 dws Qarewiymiser. Eiflw
Bloib Qaietn el p 60 saiL_ Y Aujeor_w sruldmiu sm
CaGw @aaurmas Bsp@armg. Fi epsBews Ceii s 5
& afliieir i) seir 2ICROL ey @ermswdsu
Qurwg Fs 555809 759, Emen bwmgayb 25%; Gleuesr

Z2-4



T

evwrsab Q@ssa. ysrag Fi s55806 Gsmh

paeroy Qg ( s@@w. OQaeTenLo ) = 3:1
Wpliyfevuewiy «88gh 1 : 2 : 1.

BB bb Gu Gt -

(B) (B) (b) (b)) yewrdaer.

BH. o Bk Bb ~ Bb Fis5s8

WTeyh &HEHLOWT G 2.1 ZVUeL WG .
Bb X Bb Fi1 558 QunGupr.

(B) (b) (B) (b) yemrdser

BB Bb Bb bb F; #5598

&(BEMLD & (15 GHLD F(HEMLD Qeveswen Lo.

& S| BISLILIGH S L 2 LIBWITHGST

BB X bb Qu b Cpi.



i )OS

B B
b Bb Bb
Fi e558wmreyp Bb. (s@evn)
b Bb Bb
Bb X Bb - Fi QuaGumr.
B b
B BB Bb F; 558 :
Csrppeuewioliy dfsd 3 : 1
b Bb bb Apuydleswwen iy @ sw  1: 2: 1.

2 + b (2) ®GrrGsmrIewr (Drosophila) ereiremd Lip # (fruit fly)
ulelr T pEDEE FEGTID apeTm UTTHEISEBET (PGS
Qe Ty, SupOD  2Hs aavaidomzeie wf
Coerglar w50 Qagals eeriss epguyGuer
UST QLD QueirL_elleir  gsovepe puyfleos e
dardgausne GCrrBsrlar ef fpis o sTrew
wrs a®SHSCsTaraTiLPR nG. Cuay GCrrGsm
dareld Qageld yasraléssemgu Quayser Uw
Y osav®. Haw Bp@sdr, usTmss: pEGsdT;
Cagu . o1 & Bpiser; uarr@u_u_l_ e [ MEI&eir
Afweabu @dedwdysermEib.

Qe T Hpescidar @Quaamu LUEL TS
g1&QsrerCaurid. srugpopls dGsHAFUs BT
fpestryemw (Longwing) GGrnGsmiienr germ gmw
wyopis d6585108 usThss OpEadmymw (Ves-
tigial wing) ®CrrGarIevmay_sr Qe mISEGLILIL L
Qurapg Fi, #5858 eaésmser wreyn Beri 8 G &
errswu;_@gg@'r pew_Ope usThss Spws eI
Y Suyer wsTidmismnlu @)sHeEs srgemrom@. Fi
epsPuieai @arCu@Lréarn Qansvdsiuc L Qurws



e

BavL. SpseLweayh USTEEE 8 pGe L weaLb
3:1 ererp HDs55Hd QUpLLL.L 6.
BerL. Epgen_wees (Long Winged)

L.
ugThsi @p@en_wee (Vestigial Winged)

1

(!

LL X 1l QupBpr
(L) (L) 1)) (1) e Aaeir
Ll Ll Ll LI F1 #5589
wrejh BV HpGeLwer.
Ll X Ll F1 Qu nGapri.
(L) @ (L) M
F1 yewrifi
Feir
LL L1 Ll 11
F; 559
heawL S ne BawL 8nG USTRSFADS

Cammmeuenoriy &g = 3 :1

@ poyenbwenoliy d@gh = 1:2:1



el Tl

2 +1b(3) san@Leuié® porHpn Quayadpsmsei < Puer
TG, Hsba Fru wopded A@sSES QFiwiie
peghns san@ el Qauawenins semQ elu L T @)ewn
ssLLGLEALTWS FI 5558 erésniser ureyn e
Bpwrsadmégn. Fl 58 assmsear q@ar@mGmerm
Qamswssliu@wurewpg F, 55910 peog@mné ser
Qeflsere Qauareaips sar@Lclsesn 3: 1 ererm oI
$58@ QuplL@w. Wplyfewueawiy 9sw 1: 2: 1
HAGLD-

2.+ (4) wr@sefle OQarwysernp Guer (hornless or polled
condition) Q@s&mibysenerer @ueveissil oL Hujeirer
ST@w. aala grwwyf dnse0sws Qsrwysernm
L® QY QETLOLSEHETAT 6T(H S L 6T ()6 M SSSLILIRILD
Quresg, (sovag sTw af dnsH Qs GQsmiby
MDD THG Q@ETUPLLSEHETT LIS L G @)emISWEFLY
u@wCurwsl) Fi, 55906 wreyd Qamibysernmié
Gw. Fi #5588 eaéshisar @wGrALrary Qarisws
suu@w Qurwg F; s5s55ue Qarwysernpmarun
Qaribysepdrarduyn 3: 1 adrp ANs5585H Qum
u@w. dAplyflevwewiy d@Bgm 1: 2: 1 gyebk.

AuarLdiar swauss dsrely ddeu daigaspsrar
doug s grrannad -gassouyy dpuy:

2 +1b (1) Safliuer Psafle sfluglpepd  sploniwmresr (Rough) o
b @ QuaBany QueysaTeh. Py w @6
ddueysafier el amrer Queysar Gouarend nepts
Querevwrer (Smooth) 2. gjuwreib.

5@@1.5 (Black) — BB - spdwwwrer 2@ — R R
Geuaswrens (White) — bb QLoGTE@WLITeT 2L 6 — T T
BB RR X bb rr @upGapr

(BR) (BR) (br) (br) yewfser



Al

(BR)  (BR)
(br) BbRr BbRr
(br) BbRr BbRr

BbRr — Fi 558
wre)h SBED [5DS6 GULLD sromrwimen e.L b Q&ETeTy (5s G-
BbRr X BbRr . QupCqyri.

(BR) (bR) (Br) (br) LX (BR) (bR) (Br) (br) F1 s ifl&eir

(BR) (bR) ®Br) (o)

(8R) | BBRR | BbRR | BBRr BbRr

! b3 s E 4

(bR) | BbRR bbRR | BbRr bbRr
T © g t

(Br) BBRr BbRr BBrr Bbrr

2 e A
(br) BbRr bbRr Bbrr bbrr

9 priyflentowenibLiry G phpaeoLiy.
BBRR — 1 ) v
Bb RR — 2 ' /
BB Rt — 2 ‘ 9 a@ew; STdETILTETr 2.L.6
Bb Rr — 4 J
BBrr — 1 n
Bbrr — 2 J 3 s@Bow, OETMLUTET 2L 6



T | e

:: gfl : ; 2 3 Qaevemw, srlmurer oL
bb tr — 1 1 Qovetrenin, QLochreniowImen .16V

srwefdnss Qeus shlufpep sglemwumes ég&vq@
Qenewr. Qafliuer PQuwirerpy Qaveirenipepth Giosrenowmer oo v
yiQsraw Saliiuer Pur & Qermsossiu@n Gurewg FI #f
s8¢ wrep sflupsmsynw sglwwner o L dvwymiGlsremry.
GEST .

Pi sps@eai @aCm@rarn @ermsassiu Qurewsg Fy
i858l srergelgwrer Balliue Psear Gamer far. smeLo, st
wrew oL &; S, GETELTer 2 L 6; QeuciranLn, & T oo UIIT e
2L @; Queavew Qudarawvwrer 2L e poplu 9 : 3 :
3:1 aretrp NRFS5Hd Carmerfer.

2 +ib (2) GGraGsrSamraies (Drosophila) Sng Quéeiiys 2.&
Bpsemsud @G EQ&TaTeTETLD.
pem. ®pg = LL (g Buyererg)
usniséfps = Il (JdaalenL_aumarg)
porgpe = GG (g Byererg)
amiarel BHpb = gg (JerafleoLeuTerg)

srwaf AB590sus SawL PpE SGESETE BHlpeyL eid
(ebony body) s.eorw g <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>