


\4@\3.&‘-1 o
. \.\_ k-0 e
Uuswﬁuumdm\g%s;

: g @J&Md})d‘.@\
4');“5)%&“&;&@@;5&)&\4@@‘-4‘

-—
— g
— p—
" —

s g (S Jal e (B85 g Cuia et e @M\ 5
O

j\aa\é'.m\j)ji&y\ﬁag%jmﬁgtpjg@MY@o
CSOAS A G L Gl ga St Caga



-

pE A J W R S G ‘.‘..L.s, \.. JLET 27
ub‘ﬂé LE\-@-A})}U)S

*' == Lru“)j. u\ﬁm
Du;ugsujsé leden g 5 autlla b 31 -10 @
fi:: — o) S g 90 93 () eenrilSa g (S

e, <l .l Al L L3 q]e
2 ) Dl g g (S
Sy L lei fauan Jasl g g Cuman i § L LG 12 @




Sl el e e e ) @

D J——,;J} 3—° 5 sl Con y g ) Jlal gy @
AL e e

A e JalSS ) J i aa clhh e



S ) (Sl

Js) Jiad
e K55



) Gl G le Jiald ol (IS S gl oo
Ol A s i ledla 3l oS ) ale andy i L Sl
Jaia

1dald P sledn

(S ple ) alite iy )l
cuaj&\i M B PEN co@\ﬁ\; ¢C)) ClaSUa ) Lg)...\gd\ﬁ
OOk a5 ok e led S eisgs o5 ¢ )b 0 pala

8 52 s el e




dad Ui

ol 5 ab Glia JU) Gasad 5y Jaie sledla )
S e ) 2 ) S

sy 5 (SO 5 gy pluedily gl d sledila )
S5 1 (5355 4p 25 i 4yl

Josa 5 s amll esae Sl 5y alun o8 £ gy
A (oe )R P e SS 4

Ysta aadd AS 2l LA (5 550 Abila (S P g ()
398 g S0 I Selser lens)sas S Oad laa




Cauw ) Cadaa ;i_s PPt A4S c;“‘)) dA\}c u).
' Nk e plaila So oy Aalid

P300S ) N (oadie b S PO BT N L B
A1 G S ol Al Ay

)
)

(DNA) s eale 53 Hlals jaxie o0 p i @




20 5 4lie agigeg S Cia SO s glg) i e

Gene Alleles

Ladiia ola

(

)

o
,,
¥/

[

)

Al andl

Jad 4 dlie ) 2 lolhaS a ki palll e

and 0F 50 S Qe Ko Sk ) aS g0 8 pallalie

a B _JJ\JJ

aa Blvw.bbook.ir

e Mamasusniie Matoarnsunniiec



Dominant
allele

;Lﬂ__f,__ﬂ/_,téji’umj;ﬁ:j)\,agj
juA&d\A;JJAJJ

PI : v :e;;;;lve UABU

Homozygous Homozygous Heterozygous
for the for the
dominant allele recessive allele

O clbe § pald Alla ) dasd aS e 5t ddaa
S e J 0 )0k

b a3, 5 (S dse 8 i

Cdia A (Sl 5 5



B GleUal & sana tasiSe

A8 sda 5 ) sa 5 S (5 S
Ui el ool ) el alag) s
(alide cufi i 5 5




Ll il 5 Jaia sledinla )l




Solitary Carpel




Koy Caia Hha ) Gglai bl a0l ) Al gad ga AT
K

A g g g i K ) jla (alld o) 53 ga

Al ale alail 4y 1) 2 K 4l o0 8 (sla 4l G Jaie
S Jite dbee 8 bale gy alail an Je 8 K 5 a8 (K
A S oo Sl ke sk 1) des O

Aadli Al g 1 e B B ddes JKagl gl ol 55 50 Jaie




wo,

FLOWER COLOR Purple

L usd g0
FLOWER POSITION Axial Terminal
f Transfer
o asls ) G ‘
SEED COLOR Yellow Green
LQ asly J.Iﬁa ( 3 ) s
SEED SHAPE Round Wrinkled
POD SHAPE Inflated Constricted
LaME S5 <=’
POD COLOR Yellow Purple White
208 UL 4y 55 dgia LS 03 55 (sla asls Jlasl  yiulas
sl glas )l

STEM LENGTH



Al Jgh Jud 1 a0 5 ea ol (5 el 3 Jals ) il
P: Purple ,1( White ( ;—:"r"

F1: Purple @

5038 G el (s 50k 58 Guob ) J) Jesi 318
P: Purple x Whne/,\.\’ M‘ mm e}d d“"u A‘,)S\
)




K41 5 a8 K 10 asa Jus 2l 4 4/3 250a

ROET-F

S giba g Lah b Soa 5 0 Ko Gl )l

S eaSy Qg by
Ca g3 (511 Al 8 (bl () 40 550 L dsl Jus 2

A 413 espsobsA Ui 4 Jsl dast A8 (el L
LJ\J@JJSJJA L_Lu.ujJ4/1 juuwy&“)\dejddm




i Ly o\.gg c) ) f\:m A 5 ga dﬁlﬁ‘ej“ U‘“‘"‘J‘ -
_Jﬁg&\&)ﬁjﬁjﬁjj sla

A alai ¢ Byl ol& g 58 g0 ) el Ayl )

Al el AL Jg) Jea

Ak ealy hml ok Uiy 4 Jl Jes a8
s sl adl 46022 s e A A e )
A eald [adldS e sl 4l L 43l 2001

Sl 43 4/3 Tasan i o5 K g0 ) alaad G Caas
(1 43




A4S 2S e R Ani Cpia Ledila )l gl ) Joia
hagd gl 3 ela O Jy) Jes (48550) 2me
S J S Jale Jas) a0S 0 Gl Ay ale
S S5 Y @dle Lo, dale Layy Kay
S e ATy e

LN g

N




<l
['
< |
E
@
@.
o |
@ §
=



A Jd (5

aail  esdle ¢ Jaia
(b oi g (sled Hual

O e ) sled
Al s B

¢ oMl g s Gl
Qé.&éj& JJ uJJMj
s g by g Goglaia
Cglit S L o3

_JJJ\J




JAie a9
a9l (5

SsYYRR s Y

-
| e ~)
um yyrr QJ 4\441) JJJ —aba Al

pocn Jjjwawéigijjfiﬁg
.: j 1. '3 .h
0 o )
e

F1:

YyRr




e a 50 () 5il8

F1: X NWPSPINNETI 39
L Js! v
ReYy : : Rivy SaSu b Jgl Juws
F2: £ 093 s 1593 9 taigad Cuns s
Male gametes
1/4 RY 1/4 Ry 174 1Y 14 1y
14 RY 1/16 1/16 1/16 1/16 9-)

9
RRYY o |[RRYy o |RiYY o [ReYy o || 716 W Lo

B 1716 116 | 3| 1416 116 3|3, Q 9 juw
S5 pRYy 0 | RRyy ¥ | RiYy ¥ | Riyy |16 Slo

144 ry | 116 1/16 1/16 1/16 3, 93,)
ST RY o |Riyy W | Y | Yy o || 16

14 ry | 1116 116 4| 1416 -~
“ 7 | RiYy ¥ | Riyy Yy |

female Gametes




s (g )

L (

female
iGamr:tes




Ay JuA (5 )

Gl gald jlaila 50 Gn m) aeny s g 5
atilh Gelen Sl ) Gdea 4w blal ) as

2w s 5 1) Sl G ) deala 3l 8 aidl
R

P: RRYYTT ) rryytt
Gametes: @ 0
F1:
RrYyTt
F1o ail )5 8l aily 355 Lo

RriyyTt % RrYyTt



RrxRr s YyxYy s TtxTt

(12R+12r) (12Y +1/2y) (12 T+ 1/2t) =8 = 23

RryyTt

¥
RYT|RYt |[RyT|Ryt [rYT |rYt|ryT|ryt|

(34 R +1/471) (314 Y + 1/4y) (314 T + 1/4 1)

(1/4 YY +1/2 Yy + 1/4 yy) (1/4 RR + 1/2 Rr + 1/4 rr) (1/4 TT + 1/2 Tt + 1/4 tt)




Mgl g e Gl givia (AaBb Guif L a9 -
A

B syA Cda 93 00 jpaf e p g3 221 Ful

Do el ealldl

.ab «aB «Ab (AB ) 1l &jle 4S22=4 ¢ ¢

o s Qe gnia (AGBB sl aals s -
) palBAU A Ciiadasd a8 p e 00 2T 1 Sl
4521 =2 &)_1 B Sl L'\jg\_\j},qﬁB Cadaa Lﬁ‘}j
<l aB s AB Jali




Dok et 5 ok e (sled

Gha &y gla JI ey anilia iy jbas sla
Cullad 5 a3l 4dl aeay (Sl 5wyl 5 adal
bl gy Sl s Cidia jy 5 50 I 50
LAl e b ab R 4 i )

A 4w A8 a3 ABO (Ssd aleans ¢ Qladl 2
Clgiic B s A 4 cuaw O I, @l 5O 5B A
Aoy sobaddal B S A s ha







ook e sl U

O Al e aS0sd e ik JT 4 HoL A
o a1 R 48dyy Dlhia (g K0 250 5o Ll
2l

Jela o) 2,8 A s JUS ) a8 s
S (8 9

4 Gl JI 0 dalS cyhHh ol sy opl e
EE ST




P GENERATION

F, GENERATION

F, GENERATION



P:

%} ’ WWSS — » WS
*’ RRLIL —— RL

Female Gametes

Fi:

A, .

14 RR 12RW  1/4 WW
.9 __6 6. o
LS LS 1/4 LL 1/2LS 14 SS

Male Gametes

RRLL RRLS
« % @ % ¢
RRLS RRSS
sl @ 3 ¢
RWLL RWLS
WL ’
RWLS RWSS
ws ® o

(T4 RR+ 12 RW + 14 WW ) (14 LL + 12LS + 14 8§ ) =
1/16 RRLL + 1/8 RRLS + 1/16 RRSS + 1/8 RWLL +1/4 RWLS +
1/8 RWSS + 1/16 WWLL + 1/8 WWLS + 1/16 WWSS




VAL £ Al ) cste—,euy)b sl Al -1
aabb(u&
aaBb («

AADbD (=
AaBDb (-
AABDLCC (-
AaBbCc (s




)3 AaBbCC siflhia g oo hw (fimal -2
:ujjmuﬂjdu.u\p

QJ}J\JabC L_muj.ﬁ\.@‘u\m))a)\@.wuﬁ(uﬂ
QLJ\JABC L_\.uj.\a\.@a\ ‘.LJJSJ\@M‘\A(

21 )ly aaBbcc <uisif el ol g ) S as (g

aal g 4\5\)3;}4 o\_\SJJ CSax LS\-@—‘-‘JJ{) \y\-3
Mjua_w\JJJ Lg\.é)cu]j Cilia Lg\Aﬂu\J







AR il s s
c._\.u;ﬁ\)\.@‘cﬁjabbj.bm\j o 5 g Ly y2i pania

e.uujb‘j &\_Luj.\.\h ct*s‘.j';\.;m.j.;‘ 66‘)\_\.;“.1\

& 5 o imal ) oaal Cuwd 4y (o 93 (glgans (alual
O el €l 3 oaal Cand a4y (i 63 (sleiud Gulual
A et S ) il s (5 il

L35 Jilie 51 2 o 98 (sl (3 51 i e
3D Al )l A g (ie L)




(EETTS) RS

Sl o gd Ol paldai ) HaaS Gl (5] s (5 3l
(U5 P58 3 amsa) Al e () el b s ()
s (o0 02l 5

o2 gy Q| pallai aS ) (A5 s lilivnl ) saiildi gy O
(Ban 5 S eyt Elilin gua 5 Cuale ey (ol )a

S el 5 AR D)ea 4 i (paia Cul
il




0:3:3:1 s Ly (5 jliul

O Jas g5 Jaie Lgdia 5 5 dala) ¢ s 98 ol )2
Gs0x 9 & e adaa ) ccaling gl Hlails g9y il
ydnsi 350 02y ol 2 U il ) ) Sy 0
AR (e )l B ()

Oldia Gl 350 0o Ll aS sl Cpl al e Gl 4SS




0:3:3:1 st by (5 3l

D uas Gl Gl 5 O smdlar Gy Opl A Gy 0
A3 5 Ao B gl a5y ol ) 4S aa e ad i
Aol sasaa ZU S

o) 93 Rz L a8 seda (iual (al deals

K 7z 316 «20 8 zU 28 916 a5 Jus 2
_JJJ\J sl C\A 116 5 (a4 C\_\ 310 =™
ol ) diala 9:3:301 s las ji Lyl )3 ey
A e G Ay Hus (50 0

N3 - ¢ -« - 2 é e . o
O @ ¢a Qﬁ‘jJJAS‘—‘SJSMU‘)JGAU‘“
Al Glldy sad ab Alaa J




v
w3 JS 3135 93 b jaoT
BasSyboslwg

v
slls Jgl Jaws ol 481 olas
S 2w JS 2

v
Jgl Jaud 181 (b jaoT
P93 Juuws 181 psE Suas, b
B3 1/F g3 S 2L sl yls
Al 05w 20 gl 41>




v

i Rose Comb Pea Comb , S92l 3155 9> wjmol
RRpp 23Sy b sy JS 2lig

v
Jdgl s 51531 Leolad
30> Lsugn)S 2l

v
Jal Lo 181 {suol sl
Seasu b

ey JS 2l shb 3416
Sags gl shils 3716

asblw gl slyls 1716




ol |y el sle s Jae (Ko Sa 4S8 agd 4
J.uoj\dt_\.uf@.u;j)j;a\_\g)\

5oLl ¢ il g siie 5 Gl LS gl 0 K&,
Loaih &) ub lel a1 a3 o8 ) al
AR S TO R WA

Jos 81 ol 4S € e saalie s JUS L
A o8, el sl Jl




White Flowers
aaBB

White Flowers
AAbb

o)
Q
+—
QO

-

Female (

v
Shls a5 aL3 g5 ol

v
Jgl s 51531 Lsolas

BT ) U.ng.v_) tSLpJg -._.Sl_;'.‘.

. 4
3858y b ol Jawis fusanl 31

seir S1p IS Sl 7716 |




() N alas ) easala GAJ\J§ ) D) sa B 11

Sl S b aen gl p b gy 58 e Hl A5 e
AL Md (sl Jg) Jaad 2l alad ¢l sala

4 iy G el BaS L) by J gl el 318 (s
9 diu s p sl asa Jui 8 916 ) b e
Ay 8 585 sla 15 316




i 4
White 1 | White 2 wShls a3 515 g5 ol
‘5-5) Jabw Sy,
EEFF | eeff -

v

White White Jol Jow 3131 (seol
X silmishls

EeFf EoFf b

v

f11|~ lﬂ-mwtw ’ -
Jgl s 3131 usaol 5l
RSy

—. | EEFT

— | White | 4
jT“, YWhite | White
‘r?;;:{?. ' EeFf i :
~ | White |

Female Gametes




ol S A L nb SR ) a3 Gl )
isd e Koy oiSA ) a3l sl
016 xS (fael B L Jf Jud 38 &) Ja

\.@4‘4165 sLuw 316 cg)m&e}ddu})du 03} )

O) s 93 a8 Gl ol o yma B8 glgfiun
SS i ysla ) leedy Hy Say Glpmed jg o 2
_JJJ\.A




v
LugS)y3 135 95 sl

3805k ol 9 st

White Black
aaCC AACC
Gray v Gray
AaCc AaCc

Female Gametes

Male Gametes

v

Jgl o 5131 _svolod

od iy S yanSles

T AAC

Gray Gray Gray Gray
AACc AACC AaCc | Aacc
Gray Yhite
AaCC | AaCc aaCC aaCc
Gray Gray Black  Black
AaCc Aacc aaCc

Yhite

Black |

v

Jgl oo 30531 saol 5l
Bl

Gy SyiaSly 9416




S el ) (Bl 50) s ) -1

2508 ZEAS & je 0 ) (Sae slepisi ) g5l -2
e iy 3 )l

S et ) e gl -3

B R KPP It R P (N [V IO P S K P O |
(Ol s bl Hob o el JAS Cad ladl )
Gl ol 2S Hls Gl aal sa 3 i cl )
T8 ) Ol si e 1) la da ey




S ) (Sl

S5 3 okl sledigy S



4 okl Jila dajo 1) Leils S oy pad 1) ) aaalia

i gl ¢ pale  Cumaes o Jldal (albal  slaalaug
i by el Aol (5 58 sai ¢ Bala b (5 840 sa

-E L1 A L) L) mi L AN A AL 1 ) .E L1 A L) L) L AN A ) 1 ) Nl wa "L ) L)




S A (S5 il

K gy Jduial awlbsan gsia gl )
L salain) Jetie slaaly gy

Jla’ \éﬁ&\%;dﬂ\ﬂ@@&\ﬁd&%%)\
ALy palic alaad Hlas 51 aS Al 33 alaed daulsa ) g
S5 5 Uy ) S i S U i oL 3 L

> 1) Ll a3 s

S salat
m\u&ﬂma\mp)é@usfa\mmmé\f
L;S A Q0 \ ¥ G\ ll' \ 4 " |\ —I ‘ j A j

AS salat) can v




palic dlaad Ll ) 4SS LS 3 dlaad asalsa () g

By b pealie (g R B a5 0 Ll ol
S saldti) ot IS Jga @ ) 2l glaig

[] 3

palic daxd Gyl aS S i dlaed asalsa () g

s 83 cayla agay 5l S5 s 50, dlgles
Aulad saleil

ook 4 alite dlag dia g s Jlaial daulae )
SIS i glaleadid G55 SIS Jpet ) oS

I8 8 2550 03 g ofmaal 3 1) G g e e
C28 D84 il glalad g




ISR GRIR) 2 9 B A U*“JJJ
Roi O St 1) LeA‘
25 3 ) 5e slaalygy o S SN Ul B'S ‘US
AL ale ) g daeta 23 Hla GllAd

il Al e Aabad sladlugy 1) Waaelin Jud oy

UM@LMLQJJ}U\UJM&\}&JJUJJSQAM}
JSal ) e 48 gaae Al gy el ) Gl Gple Jladal
~Nag °J“L‘w\ J.\SL;A eij \J L;JL».AA J.ALM.\.\ u\
" yga 0P ol WL mie e Uodh gn o
|22 q ‘\JM\AA} U:wu LS\‘)J J}u:b_a 52 u\.uu
ASJJSaJ\élm‘ A\J:u\) J‘Fﬂﬁl\j‘t;‘ d\.a.\;\

) e

ol iula ) Sl EA\_\J Adad N g S gl af




2558 Al 68 Jladal e lagl j @l ja aS anilay s 2 e Uk

DAY A L e 2y 58 Al g gl 8 s Gl o

cOlagl ) 8 )3 Cupsian el JS dlawd ¢l pal el
D o0 P = 1 o Dol (AR g ) 92yl
3 L 2o g a8 Banl o s a5 (50 1l
Csod ) lo yea alat jgh 4y &) dads e 15
Pl s ol 3 e B Jldial can ) sl s m S




L_w\ZOJ.uuSAAuY\AdSJ\Auj?J\Lﬂ \Lﬂ)br_

N 2o:Z G

WMML@A\J&JJ@AG&)&.\J\)&L\ Htﬂmd{)d

GAM\A.JJPJAL)J}\ JJ‘\S.\J‘ d\_u;\ ¢ AT
?w\fmﬁru\ydﬁw

, N 20000 ~ 500 &
slad 58 8 48 2l e aslee (358 JUe g aagi L
d\..u;\ cJ}»JMJ\JsAJJSJA u.nS.cJAij}uL;AJMS




O sl by 5 0sa

s daliga 2 Bl palie | Curea dly ) pae
Il Adgal ) Cuman 8 028 i e slea s R
OV s st J e 40 ¢ e sladan Kl iy 23S
Al O sladialy Cuzes




O Mgt by paie asilis o S gad (g ) Gl 0
3 A a2 jh At ) 8 can S QAT Cumaa
s oila Ry Cumes 43 4l J

el 2 4 aS 210 2 g g0 16O (glaS (59 tJla
Z OB Jladal) Gl ja 8 23e 4 5 2t e A colu
Dol 4 fl jaaa by gha 4y ddi s jea 93 (S
JMLAJSASJJ\::J.@_AL)JJSCJ\AJ\UM‘\S.\J\
%JJ‘}MU}JJ‘JJ&A‘JU‘M\

p=> p, =2
! 27 g p_3.3_9 < il

9" 9 81




(—;\g\_&»‘ucomu\;ﬂa\mﬂj\gdﬁwj)w\Ji
3 pdaad o2y Ky Cuman dg Jig) 28 ¢ g0 2 Al
o210 Js) s 0 g0 48 (a8 (8 Ui L Bl ) )

laaloa | )tk o yea Sl dana 5 I8 LS ¢z 5 3 )
a3 aalS A

M b e Ol gl bz )lA Jldial

M b e Ol gl bz lA Jladial




35 gy aia Bel o Gl (Sae oiile )l a0
odla Ly 5 51 Ly i i larl ) 8 53 Sle a8l 4340

Oladl )R () (Sae OV S (pl by il

Sl (AR 5 ) el 99
muomd.&maa\.umu.g

JJ.A\_\GA ds.u.m ‘J @QJ\L“}J :dm ubi#

Mgy Jdal g B 53 80 Ll 3 (a0 Jdial 48
EREPERI KT




el 0 Jilisa e | (Haaly g 1Jiia e daldiy
Sz 50 2l Hy Jlaial jaalygy ey 048
L s balugs e dy e S djbea by 5 280

Al iy Bl ) Kas alagy jampae

My gy 50 O EF oS e Ay gy Al alay) i 4 b
A5 Ay ph Al g adl sad JSIE F g E salu

d\.d;\&)}aw\ﬁcmgeg O Jsew Fy E -l
P. =P xP LGl ol p PLEF &jﬁj




¢ s Juaial ool by caidly S lditue e Fy E -¢
Per = Pe X P(E/F) L Q“‘ﬁ‘)t‘ EF

Sl Ealay gy

o A L sluw 8 jee 30 5 e 5y 2014S 5900 -Jlia

52 S z OB sl ch\qapju\.u&quj
20 20 AT |yl 4
P =% Gl il (b b 4 i e

d@a\d\aw\‘)dcﬁj\d&‘)ﬁ\)dj\J.\S.uo)g_AJS\d\A
20 19

S 0 £ % Ll diao e 93 (0 Sz B




D5 R ol alay gy el G reladal Jg) Jual
Juaial gl il )l Ay gy Jles sarn sl

P=P +P,+P,+..iaP LSl 58 555 Jlaial

8 5 Judial @ Juala b il pal (ol s 40
P=P, xP,xP,x...xP, 2= APK G RET




ol sledisy ) A

15 355l 5y Jsinl S 151 dlan 58 @3
Gl e (L g ), Ol g s aae Jial s P
P+g="1 ") ﬁg\js

a2/ ASuéhy ) il Jlaial Dl

2/1=1 5 Cil2/1 pa (bagael L) b el Jladal
2/1 +

Y 5l 4T da 3 4g Waalay s oS e Jlaial dslaa sl
Jee Ll 5 2130 Jate Wl g

Ui sladen 53 a3 a8 & e 5 Risla

2 gl e ol

50 ) aala g ) 4S A (R sl L_;A\gu.% 4.1::.\\) C) o)

Nsods (P+0)" =1 S adaal ) (o) 2dly jin & o
ol dule y Y SO Alaet (8 e




sl sledisy ) (A

a3 slae gana Jali Clia ) WSl Culia

Qa0 o JoS35 el alac) ) o)

(a+b)*=1 S




sl sledisy ) (A

0 0208 S i ualie afaxd A4S aviia  JlaS p seus o
O sldie ol (San Ll paie ch e gb (gl Ol Ll
S raic 93 aS Yiaw4S Pe sy ac s ab wle cadl

JRRYTV.Y Cjbj|a paic MJ\ Q}\SJA
r n:

C = S (i '

n r!{n_r}! . - J" L;S dﬁﬁ

d4 Sl e =1 (e ja alaxd =y ¢S alaxs mf
) =) o~




okl ledigy 3 (A

d.\S.:qu\_\.c Aasd Hlat j) aS At SLeS
PR IATING S A I A
SEUPY ) e il 8K L saia
Al Ggldi aa b palic & 0 b g

)ms L
uﬁﬁabﬂ A 0 Ll JA)JUJ Jﬁd&
m\uj\su

r_ n!
n {n_r}! g._‘ﬁs‘)z LAS dj‘“‘)é




ol sledisy ) A

& sy Jaial daulae ) shaieds 1(5) Adaa Aa a1 6
shles dia )58 0] siee dlite Ay s ) dia S e
gy dia e 8y Jdalgl a0 a8 o S ealaiad
JJJ‘QLLUAJ Q0§ e

n! x1 xz

) = X, X X! X ... X X! 1 L;S‘JJ‘US
cﬁﬁégdmé@\d\&\Jdé\S}U; (XZ)@&UAUJA
4 Lia th.\ u\_m @L@A}m @J;A LSL@_A.AJLAJ‘ J\.ﬁ: e
Lo Sia 5500 8 JJ‘JJPJJLL.\J‘JJB@L\JJOM
uA\ J\ J‘JSA‘\A‘\SMJUA.\MJL\A cuj\sau.ﬂ J\‘_;MS\
_c_mu\d)gsd,\\ﬁujm




sl sledisy ) (A

DSE 1) 4g,n0 Al a8 Gl ah ) a8 gl Uad ol jae Ll
a8 ) (LU ek (350 005 cale L) €3 S

e Ol e () siem dpna s ol s Ly L Sl s
falaals

cd X=x O3 Cn) Jge s

HUan) Jo8 aadi sanlad @ codd sdaliia 4l (a 2e =Q
Ledl il o ad pen LG

LAY e L) Qs mdl gl e e 5 0 Jealds

(0-e)




d Qlle (o B0 it 4y G Ll o adia (5o 568
Oladia c(slo 568 adia (63 jag () 28l
'y gea Cpl Y la Ka )

Cu i 280 o adia T (gany 555 AS) Jlaial —call

JJSA 8L Lg\o}@ﬁ (‘;.Cfa; u\j J.U‘)S (e g 4543\ Jlaial -

Tl

Tl




) A slosgd ada ub\ agd M8 Ayl Jldal -2
aaly D) 5 o adia ajlex 2 ) adia o
"u.ubds? A..m\_\ LS“’}@A(‘-“‘?

Va4 il 483 N lea a sy 0 il S -
Ay @l ey XA S s
Y20 i e (slo5ed a0

ada 8l Ul 21 lea)) Ayl Judal -
QM\JJSAM\_\Q’A‘ (uAAJSJMJLg\a}@j




5/0L il ) 12 O 0 SN A (o Cuman &y 2 -2

S5 o5 R 5 e Cuman 3 ) (saia 53 A —all
faHla A

F21 B (Ssd 05 R Bsd Cuman 31 (saa 2 4x -
BO (55 058 oad 2l Cuman 31 ) gm0 4
T 5la




S ) (Sl

sl aat



) Gl Dlie Jiald ol (25 gal (IS Caon

pge JISG 5 ) 5005 st aanlii ) iy (S Sa b Ll
Col)lala )Jd.md.\jji

S Gl ) anadi 3030 Gy g paia

5 F b ASE A ) Dsae 5 ) s aandli alide dal e
S Alaa o L sl (S5 3 cpl il

5 s slensShiaS Al 5 8 KIS Sada
A0 a6 | LeulS

L Ol 5 0lb) o0 i sla aialy JS5 dal ja




u‘.&»\_\SJJ\) JPECEEN el 4Al d.&.u Gi_\}i;
od L_mju &\J\J‘\S\Abﬁ;‘.@.ﬂ}ﬂ)ﬁ.\cm

JUEL 0 @mycm
DR e Gl )3 1) (ouia (sla 4380 S35 Jal

A Gl

Sle Oosils 4 cund e gl jidy Cueal dia
A Gl (S Gladias aladl ddae ) o)

EN 5 olisepudS el (S AR s
RIS STABR PETVPRRY




5ok andt ¢ AS 04 ) ) G Hlails o ) a8l A
Ag) e dagdan ]y asa anilay Jla 48al

4 Jyl sl S5 cle Sal ol Gl (nl

e O ) daladial 0 a4 LSy G sa
.m.\w:. w Su.#. ( 6#& &u &u) IS
) Al Hlaila dl g )0 d e g sla 4““\"?\‘“




Al o ldl ol Al gl il 48 o) aialy (S

atile Calida O se it (sl 84S Cuul ) 5ina

WAL A% Al )3 538 e iygea O Y (pg
 Canal 38 i) Als e (K505 ( iega

eling aga als je o) Gl O S S
JRGET AT RN




O b gla atdy JSE 4 B i sleag jeag S
Al e ailag Sy addy o aS el

G, 5S Gy Ui 4n Jald i i Jl il als

ol

A e F ) A g g Yiee JSE A ) sl aradh (slaaiy)
Dl OV el O A dSE G 4 s
1S ataad' g7 @l g salal ¢ jlalia ¢ 5 als ya




¥
A

e

N

G, OF INTERPHASE PROPHASE PROMETAPHASE METAPHASE ANAPHASE TELOPHASE AND CYTOKINESIS

25um

Ty

Centrosomes Aster Eaﬂy mitotic Fragments Kinetochore Metaphase Cleavage Nucleolus
(with centriole pais) /' chromatin  SPindle P of "“lc'“’ Nonkinetochore plate P furrow forming
N/ (duplicated) ol bl bl sl o microtubules : -

Daughter
envelope membrane of two sister chromatids pole microtubule  Spindle chromosomes

Nucleolus Nuclear Plasma Chromosome, consisting Spindle Kinetochore




5

=2 Ol )2 42 ol N DINA el « QlolRe )d

el 8 a8 38 (e Djsa odle 5 J (ouin gl A8AL

sl (a9 3058 (5 i (5] )l Ll

Obte amadi Al 4y sail 8 o gl owin sl AdAlL JS

N|42n ) Las)ses S daxd o (a0 dS )8 0 O sua

b e oS

§ 2050 5 1ome s 4 Ol (o0 1) )t papudl

_J}Aﬁ

s g s yas S GRS a3 e S ge dal e Gl

( jly@) Bar leassas S AR jle 4 b J-‘S
; D9y 4 aS ¢agd 2t ) g AW ¢ Jaas S

sk e lan ab 3l a5 S Ales S50 caud




MEIOSIS I: Separates homologous chromosomes
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