5458 calzses bl (Rosa damascena Mill.) gdwsws B K55 g 25

T sl esliplo emaden T e b Lo sk s 5 L g
SLE 0 8 (Sl p ke Aoy oSl 3151 oK1 O g
ek gl (55518 Sy Sl 03 5 5925 w10 5 @K Do s o O

AN Gy b MO 23l 53 el

0 S

ssbe a )l (ob S aile Ol pl abex Sl L) 328 51 (ol 534S Sl alS il Glawi S 51 (S gdhee S
VF ol piS Sl s S Slidios ao 3 3 se Shesme S il lgtmexr (o (S5 fu5 oo p
Rl S Sl sl s S e aley el i e T edd s 4y add 55 As Ol (ST e
Laesls .ad eslizel Micromeasure Sl o 5 51 (S5 s sla el oS Il Gl s S 5UT e ) Lgmar
Liomesr (s 48 503 DL gl 0 S 153 s 5 angomd 350 SLSO Y L i3kl SlS b S B 53 (T o 5l
O e Gatla bS53k 4l a3k Cand iy 5L b bS5k dsb (Kb gl bl Bl
deops Vol 5 (ols e GV BB S (5L Ao 5 Al S50 Ao s ()8 IS IS Ao ss (e S 000
Slaadle 4 apms 53 Sl sy Ao s O sl 3 (ls e IS e o paises S IS sk Cde G s
JS 3l o OV e b sl al e 5o isged a5 1) Ltmarr o bl JS 5 oo QA Sl Jl e e (o
S S a5 eS8 0503 OB pde et bS5k a4 Al ($55L S b8 555 Ik Dlis (Ll
o ys Slio (bl IS 5l Aen Y g Lp o allie 5o Ll atlid lgmesr o 03 S 53 Slio o 5 e Ol ge @
IS 5N o3 VY g Lo adlfe 3 amen s g5 bl 53 (6t Saeal SDIs US55k Aass 5 iy st
Lo 038 Gl il W o g5 sl 53 R BB psises S IS Jsb sl sk Jsb Slis (bl
V0 el alols 53 ¢1,8 55005 o by o5 b ool Ward s, a0 8l bt 40305 g5 Sl bl Lgiomar
Aol o s 5 (V Ol 5 (4 Olgtol Cumaz 55 o dbolb oo 2y ey g ool g S 18 Calisee OIS Y s Lia
3,50 Glgmarr (ool o aw lalp Lgimer 23S1 5 5l ol o1 Shs s sdalie (V Slgial 5 (V OIS Comer 3 o
el iy a5l ol ol L ge sl ol 45 e e IS 03 S Y 31y sy

sladie & 4 5 ¢l adt 4 (s (S35t « (Rosa damascena Mill) ghamas IS :s0dS sla o5l
ol

srtaghdaei@yahoo.com : S5 xSl vy »ANVYPFYAA 1045 (J s ooy 55 3%

ALY Y o las Y5 s (O gl ool oy 3 ) JsSho 5 Jhor Gledins sy aloma

WS b e sl b ze YT el L glanens
é\)\a E) ("féi; Slases J§ U.LQT J§ cd\a.)...c 9 )ba}/a

u‘éf’ V.>J 5\} REsE Jf 0 guh RGN N P L5L€J§

PRV

5 (Rosa damascena Mill) s ol b (gdams JS
- = (Rosa) 3, > 5 (Rosaceae) Ol ,w S o3l 4l
6@‘#6ud)§;ﬁjr_€ﬁj‘é.}~w;}§.ﬁp

40\.5 O‘i\ ..,L‘:J)g;a;}\ﬁ\ @‘ﬁ)ui&ﬂbﬂjﬂi‘ﬁﬁ



ALY Y o las Y5 s

(dls s peild W g b sl asdlles Co sl 555
A OLal (558 e Ghla ez IS (sler 535 piamas

(A)sls OLES ¢ 55 5 S (sl
e ol as ske 4 S iR
Cilou Ll i 53 deme 8 e glenios]
s Slas 88 iy b 05,8 Sy Oyl SIS
Olgiol slgnar ol g0 a5 Shas ol 5 IS
S5l 5 sl 5 VL S s Shes ls ¥ Ol O
Sl Y o8 Obmlydl 5 4 Olgiol slginsT (o see
Ghle b o g 85 5 sl s VL IS s Shee
V Olgiol GleinSl aman 5 i 5 KES aeg
L osar Bl 5 ool 5 VL S 5 Shes sl

(L 51 (6 oy 5 Jhine o Gl

il Gble guess IS il Gl 85 2 U3
Sl sre Ol J iS50 sla Sl 5l eslinal b 5
Sy S Sl 4 S A8 W e
plod 5 A eslinal pioST¥e (S5 g 2l sl
garie |y pdogah 5 VL e b Sl

(V)L S

Rosa agrestis Savi &8 55 SSide 8 oLyl o
5eS 53 S58 .8 bl 3l 4 Rosa canina L.
88 sl GBS Cose Jb sl e Okl
L8 dlp (Yn=YQ)p 555055 3lax5 Ruagrestis Savi
oS (Yn=Y0)ps5505,5 sldas 35 Recanina L.

YV

Al gleme S ciline Glgtmer s p 0
¢35 e Sl & RAPD LS sl eslazad Lol !
YV%}@JA»L&J@‘&MﬁWW&j
SV aS Wl 52 s a4 Laids LB L YAY slaw S5Led
Ouﬁ*‘*’:“é%&ﬁﬁl«j.&@:
05 S Y a1, cilites Camer VY (g Al e L sls

Slosas 3550 53 (YO) 2sad (ghoatas oslaw

Ye4

(Ol ol o3 tlme) (JSe 5 s (sletin s alone

Koy e Oows 3| 5 035 sshd lesl Loois
L des S 48 Olulid ol S iy (VY5 #) 553 s
ol ol osast s Sl e (W) S5 o
OF cpllly OLulizolS 5 oY) 5,5 355 i D]
-6 8 s s R canina, R gallica slas S 1,
« |y R moschata , R. gallica. R. centifolia \a
J= 53 (VP P) Wlessad S5 (haes S ol Ol e
S e edes AEed 5 b glese S50
Ghaes S (YY) T o sled @ 5y (iled Loz
Sy S blE iS1 s s s Sy 4 Ol ) s
22 0555 53 Gleze B iS5 mhe (V) o)l
(V) 335 o 550 e Sla Ve Bl b nss
Lis 5o ool (S by Aol Slllas 5 Slidos
oo Slallas ol w8 S s shere S 535
thwuisj‘cﬂﬁ'ﬁd-’vwﬁ“ﬁ
3 bl gl Gledss Jod Sl pleand b Slerws 2
Sl 035 bl 050 DS 5 sl oo 5 e
S5 B 5 Majls psols 5 o aix i S
sl 5L 03 28 Slelas

3 AW s 0 s enp s gl olb
s Obes Bl 5l glame IS i85 A (350550
oS sl QLS S5 dsb e Dlis 5 U8 6500 ( AUS
o5 AN s Uik aile Slis Bl 3 s s
sl b Jsb oS S osldw asls asl; )
Gl me Nl (=g S e 5 Jsb s s K
V) mﬁ)l}ﬁjl\wdwaﬁ;mb

Obal 7 4y by o Sladisad c gy S 3 s LD
S50 IS Sl 58 s pelal 5 S 5 Ay B 51
il gl Sl bl ol I3 s
Selal Aos i Gbls Olgiol s 35 slad s
il OLas Ml 5 IS sl Sl sl 55 0

Ol Goline Gl 5 ey 2 0l S Jool il bl



QY Y oyl Y5 A (O gl ool oy 3 ) JsSho 5 Jhor Gledins sy aloma

Sandhu (\Q> b).a.; C)&S«‘ |)Yn=\°x=\‘/\ R. gallica Aljf CJLC«)&H BB alises L;th_,f %_ﬁjls E] 6‘3).)“})5

(YY) 35 ¢3lel 1, Yn=¥x=YA Rmoschata &5 s\ ST Sledbl cpl 5 bl o o jins 3 (53 30me Ll

LS‘J'.’ Malecka &L;: CMAL@.GJ‘})A}JS sloas “ Jo}:}c

- . «

\AE



ATAY Y o jled T8 A

b

¢ &

L

%

» g

W o &
. oo

”

-
-
“* »
&4
ol

T

Volghao!

(05,8 Vv (6,8 o3l Lastls) anlllas 350 (Sl 555 (65500 3Bk slias =) IS

Cldlae () i ag LesszsS pshal bl
Srya T e 51 el L esses S
Digital Color Video 5 Olympus o sSs Se)
VA A X sLS,5 L (SSC 5 DCI8p Ja Camera
A6 s 48 5 o 3 e (LS el
Micromeasure ver. 3.3 33l o O ealial b Comar
sl LSS Jobe ¥ Bl et 3550 5l ]
JS dsb s SEiae sl Sl ol
0255555 A e sk Aoy o (TL) psssesS
e Jgb dons  (LA) s (s53L Jsb ¢ (%RL)
doys « SA) LS 53k Jsb ¢ (WLA) s 555
3 (AR) Lagsl ol « (%SA) oS (5L i sk
6ol sk Cad Sy 4 (CD (5,05 50 jarls
! 2 0) WS e el passes S IS b
sslS adllae 5 LIS Conds e Sl oz
s3litul Stebbins a5 b Y Jdr 5l andllas 5,40 Slees 35
s Jsb dos OO e L 5 (VP
o2l o ORL) 355058 25855 5 0S5
Golal Gaxls ¢ (A1) esi505,S 0303 055 O Wl
(WTF) S IS8 asss 5 (M) pes5s05S oo O35
N ez S g8 oed lr kS Al
o313 bl @ g (OA)AS eslinal Levan iy,
olols a5 i slS bzl Sl el s 4 sla
eslizal JI,S5 Y L (CRD) galai SLB # b G 55

AR

R. s R chinensis sW&sS g, Chen 5 Ma
sl » Gervais (Y+) 5 8 el |, Yn=Yx=Y\ gigantea
«R. rugrosa 4,5 <), 5 Yn=Yx=\Y R. blanda & S
el |, Yn=¥x=YA R.nitida L8 slp s Yn=¥x=YA
(OF5)0) 55
B Gl e s (V) 58 el 1, Yn=Yx=)¥

YY) s el Yn=¥x=YA R.arvensis

R.beggeriana « S (s, Khatoon

ledy 9 3lse

J il glgmmar Ol 3 g s sk w
bl Gl (e sl8 Closesr Bld Gl gdese
5 Gusl e Sl IS Comex VF SAS s aly,
3 Wl Sl a o Jlinios 45550 )3 03 S
VLD Jab o gl alyy Al el sES e
S A LS)JTC*’.'J.)) Sl ke slele (b s esle
Col 65 Wised Ol cp i Gleme 8 2550 o
) obes S ol oS a2 e MO0
(ST s s plsl ki sa s gl Ao 40 Jglona
YOS e (St Jsbme) ot (ol O L stz
a deps Fooaglle St 5 pses S sk
53 dli ) e AeS s ) s SO0 s
Sy s (@i VWY o e w ol S Sl am s P gl
Sl 0 8 S 5 do s ¥ S len bglss) (5l

G Wl g Sl s el (S sl



ALY Y o las Y5 s

IJMP, SAS (sl 53l £ Sl eslial b s UPGMA 55,
A3 S eslexsl EXCEL

(Ol ol o3 tlme) (JSe 5 s (sletin s alone

okl (5,8 o3l Slio 31 S a B e gl S
3okl b adle 4 a5 5l e 535 G 55 sl 5o

O SRR S == B VI PV BTN R P S ST P

(Stebbins,1971) 5 5,18 O, awslis gl Stebbins 4 b 53 J s

0355235 A5 lpisms S RS S Yl S5 Armratio b glge s ses S S
~ RS L0V —+ /49 \

<\:¥ YA YA YA YA

AREAR \B YB YB fB

>¥ \C YC YC ¥C

S S s s S LB e Gl
5 (TF) (DRL) (A)) (A) 55 sla sl Limer
pde s il Bl 51(05F)43 8 4l (DI)
shls O Olghol Camer ((p95509S 0505 OLW
(/TE) Jldie i S a3 5 (/FY) e o iy
2l ol o8 55 allas 550 slgmmer ple b aglis o
Al o (0 Olghl Camer 03y 5 oIS
& base (A) JMie S S e a1 Lmes
32 OV UTF) 48 sl (/YF) 5ltie L () 031 o
ool el s w0 (FYAAY) e o mi gt o 3
adllas 350 g o 3 JulS Bl 5l Comex
Ll sl b alsS a5 oul 5 sdess S
ol sdalive ls ias Zoslis (DRL) 5 (A2) sl el sl
350 Slgmer SolE &S Ll fd e ol Lide S 0y
A e e S 000 W pde ulal  anlllas
3 e Ole 3 58 s ed @ (iSO
e Dol Legisas S e Jsb SV el bl
Slgpmer ax S bl cos 4 oob

355 4 AT alie 0 5eS 5 n e 5 0 (O )
Asls ol

5 Ool=)

D5 1B 5 1A 05 IS Y s asdlas 5,5 slgtner

YVY

O IS s andlae 5) e lemer (G5 SBLe sl
s Sl Jeols il 5 Y S s S sl

el 0 0303 QLES Y Jsd= o L@j oo s

on ) 0 Shee IS Gle Comexr o 50 S anllas
Loshl S bl s Slemer pled &S sl 0L
=) an VOl al Gleassses S sl 5 oy
s i) Slgmer et Slgesspes S sl &S b
ol s 4 (YD=¥X=YA) s opl 03 Gdasee S
S5 B e PS5 Ak L G gl mb
& (Yn=¥x=YA) L 55 ,a R gallicay R. moschata s\»
Guenther L L awslis 3 gdoms S s Ol
R 5 (Y'n=0x=Y0) L R. canina &5 3 ms 5 o
e S el Olge a4 (Yn=¥x=YA) L gallica
Sl ST pmnism S o B0 calls
Sl s Sl iz @b e s
Comer Ll L 51 Fp 5o Loy K pluke
sdalin S mlulie Sl leassses S i (Ve Olgas
s (Vo 5 () Ol S5 O o) Sletma 5 5 Al
ons 0L jal ol a5 A3 ey G Slabin leospes S



IYAY (Y ojlads Y8 W

1A IS

035 53 sy Slgmer S ook
IB oS 53 55 90 slgimesr 4 Coned (28 DI 5lie

(Ol ol C 3 ahoma) J oS 5 Joho slgimysy alome

B8 cillas o55505,5 0505 5 i8S o OO
)‘ Ledls )‘J..é 1B ejjf BL) PLY Q;.’.LW E) J)\J

zsls aeslie Loy 5 Jolie TA 05 5 55 5550 Sletnar
4{:}@1&&1)@@@\}:}0»?@>4{D1ﬁ>u»
ool | e BB e shec TX T TN s
TR
Vo olgas!
ol SBBE  DBEL BRRR  WERE B8ss sa s
T
Y Aol
R E Y A L (A Y T T I T Y B 1Y
saan
Vol | BR BB i sias tan T3l Ll
saan
Volow | NE BN TR I Ja8h apemn ®*sen aean
ssan
Voo | BB EE Iad sses 1Ll YR 1 Yy
T RN
Yoou| AETR AAana (FRR mE2S AK ma smes
.® Aw
Vokws S | WH BAD ([ I4 F RAsp AARER ERGS ares
ny A B
ISR IS TS LY I S B T AL MdC
I R])
VOAS (AR AR  ERERS FYR] Rt us ' TEY rams
rPa an
Vo) BB BR 73 8} TEse SE R s 8% aAanw
LR BN
Vol | FHED 3138 TRl AME S s ad FYEL
asep
RS iR ] imnn TRL pree XL YL
TRY
YV Ol BB se NI Ak an I T Ak s IR R
adna

(Rosa damascena Mill.) sdeme |8 aslllas 5550 lgnmar 3508 jskas =Y S

YV



ALY Y o las Y5 s (O gl ool oy 3 ) JsSho 5 Jhor Gledins sy aloma

adllas 3550 (Ghazes Jf Slemar 53 D58 Gramiw sl malil o) g i 500 GleS 55 -) o

S 2n X A A, SC VRC DRL %TF DI i 3\S Jge
4 Slgaw! Yn=YA v /YY YA '\B /41 0/0Y YA/OY NEY fm+Asm
Vo Olgas! Yn=yA v AL /fY YA Y/0) f/A Y5/f £INV \fsm

Vel YN=YA % A A YA Y/¥Y oryY £Y/45 AN V¥m
Vdbw,lgz TN=YA v oYY A '\B Y/ OV /YA 4/08 \Ym+)sm

Y Oliows Yn=YA % AR VAn% YA /%) FIVA YAYS \Zats Vim+Ysm

Vool Yn=YA v Y Y0 VA Y/AQ Y fovyY £INO \Ym+\sm

Y b Yn=YA v AM YO \B \GE 044 ARVAT 4/YA \Ym+ism
Vobus YN=YA AEERAT /Y8 YA \AN \ll2d £Y/¥4 A \¥m
Yolu! & YNn=YA % V¥ AL \B Y/VE £/10 £V/As a/Ar \Ym+\sm
YOS Yn=YA v AL YT YA /A f/ov \VAYS V/IVA Yfm
\ ok ) Yn=YA \ARVAR| YV 'B Y/ AR \RAYe AINE \Ym+)sm
\ Oldken Yn=YA v AL oYY YA /50 f/5A AN AN \Ym+)sm

Vay YN=YA % oYY AL ‘A \rAA¥ \4 FA/YY AYS \¥m
Y Olgae! Yn=YA v AR JYY YA Y/V4 AR foNY AP A \Ym+\sm

Stebbins O, 6%‘% :8C (Symmetry Classes) ‘;‘JJ)‘})S 095 0L f-'\’ f’u A]Z(Intra Asymmetry chromosomal index)
;;‘}J.}”}Js o Q)U:' f-'\-" u-".'u" A2: (Inter Asymmetry chromosomal index)

L}5/.,\.'5\).;u.a;‘-l.\i::DI s s ¢,§LA}JSQ\):A:VRC ’(’}j}‘};u‘,’l):‘%)sﬁ&lﬁ)ﬂwdﬁb sl Ml DRL ,JS(}M)J:%TF

ax)lan 350 Gl Comaxr o &.:Jﬁ)LS Slew JJLU\} 43 Y Jsd
%SA %LA DRL %TF A, A AR CI LA SA TL 4>

‘5>|j] O i

IR /ZA R RT A F AL AY) o SR VIRR Gl VIRY AR VE) SR VITR KN VAV AEVAL i SUYAA L M RSP

\/A440 V/AYEY  V/20VY  V/AQP [VARRR AR R VAR A (VAR QY e /eYTE a/YAYY YA ol

A\vand Y/ Ve/¥ AVAT a/f ARVA o/ ¥/4 A/Y NY V/Y Ol yds g 2
£1/4 OAY on  fy /Y ¥ V/0 o/t % VA YA ol
Obe 3 1) (Y \um) 3555055 Jsb op S O a (V) OF Jldde i o ilos S s L3500 5 )
s ol ot 3 &S Sl e p 355 Slgtmen o (V) OF i S 5 (F Slel 2 Cumer

3y ltmer b 3l 1S OF 5l S Lol ol s il olantl (V Ol S Cumax

- ‘e =z .“ > i“’ > l . d e'\.l:v‘ \
FS B Sl e 8 s 2 Slmrex 2 : ol 35505 IS sk sl 53 Ol

Sosb & LB S 3 e Sl Uz 055 55 53 g s0lS i A e

5 g R VRPLY Y/VE ;
(s Odbwe Sler (@ Olisl  Glgmer a5 O G e S oy (VR 355055
QLZ.«:JS S S ] RGIH I W o U:IL‘:}JS Sldde

YV



ALY Y o las Y5 s

Ll ol s 5o (LA) b 5L dsb cdo B3
s el 2 S osb 4wyl sy LB Sl
i Gl YAV am b L (Y Ll s e
D3 Bl 05 S G s sy b il Job o Ske
Ly 553k dob oSSle L () Obws S Comar 5 23 S
5ol Ol 1) il a3k sk SSle op 2eS VY Yum
Gk dsb B 5l cs 3 s w6 8 S s
Ol e LI (V Olul 2 G585 5 (SA) oS
05 8 S o3 5 3 VOFPUm o3I & oS 5k b
5 V0kes S lgmer 5 <35 15 Bl
S L (Ve oleash)

s s 1 b sS 555k Job sleSike

~/°\\,um y//\ﬂ,um a)'Uu"

dAR) oS s53L a Lh o3l S Lo 3550 2
3 VOV Ole ap o0ke o b O Olgdol Comar
Y3 WYY Ol 4 nSle o 28 L () pO) Comer
LY ol Comer eomen B S 15 Dzs 038
B850 S Y 3l dlBluz o5 S s 58 V/0F ol
Cho Bl 5l S Glemer b lmmer ol 255
sls olas Sl g e (AR)

050 O Larld Sla L (A cie
R ol b O Olghol Comex (asi g0 S
o L O el Cama 5 /YT o3l Sl
TS JRLISTIVAL NS RERTRRS S Wy
Sile 22l b (O )b Comer ciamen i S5
5,5 3 3 sles S 3 e en S Koo T

Q f))\.l\g:&;;.-(%TF) S UK s i 550 2
5 Aoy FYAY il 4 o Sle o ain cmdlb b
o3l 4 5SSl op meS oi3ls b (0 Olghesl Come
5 S 5 e 5l e sleas S s do s YR/TO
K3 Ao TAVE ke Lo (F )b Cuma
o e e b lgmer opl (055 15 1me 05 S
oals olis Juﬁ

YVO

(Ol ol o3 tlme) (JSe 5 s (sletin s alone

52 5 glgmexr 5 1B o35 55 0k ) 5 (YOLal >
Shedal G 4 i b b cpl kil S5 1A 6y S
Sy Slguaer S 1z cils cilks Stebbins J i
JF B 5 1A 658 Y 53 Gy ks Olon b anlllas
G AeS O G5 1A 05 5 & Ced 1B oy S 5 b S

Ll

S I Slis 5 Lol sls esls Ll a0
YL slas Sl b bl e VY s e
ok Slas Bl Sl lgmasr 0 oS sl 0L 1SS
Sk & Al sk el e a0 ,S Al 53k 5 Wb sS
IS Ao s (asses S 000 DL pds jaxll Gl S
Gl WS a5l Aens 5 Ll sl Ao (S
B dsb cdo Bl 5l s deon ) mhw 5o s e
3303 3y do 3 O e 5ol e S £ 550 S
O b g Slhe opl il as el o Sk gl
Sl S5 03 s sy s 2 2 5e Sleedly 05
Jsb Ot 5 (g ey 8l estls Ol gu) 5o S

(Y Jsde) Ll sdaline (gyls pme O] (s

s s b s L o SO AT S e
Letma (SSls (gl amsls tim Ogasl Sl eslizad b s osls
S Jeol ml a8 G a5 alie o)
Sl ol sk enysl ¥ s oy LeSle anslis
L (Y Oll2) Comar « (TL) p355055 Jsb i
Jsb piin YNVY um esises s b SOl
S eSOle amlie dsdr 3 5 udls 1 psssesS
0l 53 Koo lesmer b s 235 15 68l 058
Rl edle bl OLS 1 (gl pae OV s s
Isb :le b s e (0 b 5 (0 Ok slemnar
sk eeS Gbls YNum 5 YYYpm e 555 S
A3 e S S s Bl Spe w5 Loy psises S
Sk b b Comer &5 ol S5 0¥ L S

Al DL Sl sy ae Kos Glgme



ALY Y o las Y5 s

o 3osm S Samaz 310 e 53 (S0l rss 4 S Sl (S ke s as Y Jsar

(Ol ol o3 tlme) (JSe 5 s (sletin s alone

s ra TL SA LA AR Al TF %SA %LA
q Hleas! ¥/0Aab V\Ycde \/YAabe \/#Voa «Yaab | yavocd YAOYde #V/7¥vab
Vo olgas! Y/0veh AVse Vv/0avbed Vv/ovea b J/¥YYa yersod Y¢/t5e #Y/0fa

\ ?NM Y/fYabc \/fvab \/Adab \/¥re YSOf fY/A¥a £Y/A¥D ov/+0e
Y Jlows s ler Y/\rabed | \/YAYabed V/Mabe | V/$acde vydef | Y\xroab £\/vobe onsocde

Y Olias Y/8\bed Voo de Vv/#V bed V/$eab «/¥vabe | yavYocd #V/P¥a YAYOVf

Y el Y/Mabed \\Vbcede \W\be \/¥ocde «/¥ede | ¥eNvabe f NVYbed 04/YAbcde

Y ol Y/sbed V/eVde \/oabed V/o8 be «/vtbed | vansbe Ya/Ascd #+/Mbc
Volkws S Yd «/\e yYvd Vv/vade Yvtef | f\vrab T\ Ybe oA/YVde
Yolal = YIVYa \/0sa Y/\Va V/vade Yaef | f\/Mab /M be OM\Ade

Y Y/Mabed V/Yacde V/sAbe \/¥a bed | «/Ybede | Yo\ Ybe f N ocd 0a/AYshed
Y ol ) Yy d +/avde \YAcd \/¥abed “/Mede | ¥+/Yvhe fovved o4/vevbed
Y Oldes visobed V/+dcde Vioabed | \/f¥ocde | ox\Yede | fV/Yab f\/YYbe #+/avobe

Vs Y/fvabe V/¥\abe Y/ \Aab \/¥Y¥cde vxadef | ¥\/Yvab ©\/YYbe OAVAcde
YV Ol YNVaabed \/Yofcde \/$YYbc \/fAbed | YYvbede | f4/Ybe £ /YYecd 04/vvabed

0552 08 pae arla =AT WbS a3k 4 b 5550 Coms =AR iy 3L Jsb =LA @b S 53k Jsb=8A 555055 IS b =TL
U 58 53k Ao ys SSAT (s g5k oy =LA (S (S do 3 =TF/  ag5505.S

Slio bl 5 ol gla adl e 4 4525 51 ol Lol ol avos slasls ol o 5 e bl doss s Jlade =Y Jgur

sl
a5 APHEN V adl 5o Cdo
/%459 CAYYYO VAL TL
/O A C/AVYYY YOFVY LA
«/YSAYY JEAYY YOV SA
JYVAYO —+ /2 YOAY —+/EYOYD AR
 /YAAVD —v/ VAV —v/EYAYY Al
— 0 FVY VIRING | EYOYY TF
AYEES A «/+0AY Y%LA
—v /e Fevy VYTV —v/+$YAA %SA
V/AYYE Y/AAYY /Y oy polis
YY/VASN Y¥/Va5Y OV/YA+Y ooty JS 5l s
AA/AQFO VE/ 2 VEF OV/YA+Y JESCS o P PR W

Y&



ATAY Y o jled T8 A

(Ol ol o3 tlme) (JSe 5 s (sletin s alone

ARV

DAARYZ, VIR SRW/N"IVI A NVi4 S VA F 4 FAx BN TAV.RN ZA R ¢
S e abols

S Slio il Ward o) 4 oot a5l Jol ol S0 - IS

S w8 Slis 3K Caeal el Gl
ol slaadlpe 4w e G g5 53 adlles
kol Gl se 4 420 Sl ol bl b S e
ok oals Olis ¥ Jad= o J.,pl;— Cl:; S A rl;,dl
YNSTRCUI VRN [PVIFAR SN I RN
2ole pd o feld ) Lresr & BIEEWERS
Slae a8 sl 0L Jl adse 53 05y slasls o ul o
WS ol w4 s ik ud bS5k Jb
SIS Ao 5 e S 0550 OB sl el
adje 53 Ll adls adge cpl S 0 ) AE G
wbsS ook doss 5 Ak a3k Ao ps Ll Slis p s
53 g 55 5kl 5 Wmer e bl 03 L e
S5 Jsb cis P s adde 5y L) anils £33 ad 3o
L omiliols alie op mig s (5530 Jsb 5 poises S

il esls ol 3 45
Ghome S s p 350 Glgmmex Ao 03 S Gl
Ward g,y 4 2ol 4 5e0 (5,8 Sl wlal
KO wdd3l sl s rlﬁ}).u; G b S A el
Gb (Y K8 s S 5w Y s lgeer
5 (0l lgr (TOlol 5 (0 p3) (Slgtomanr ol S 5500

Y\V

G Sl R g5 oUS Suil e de )
L O Olew Corex aSlx ki saliv cliv sl
Olgtol Come 5 o d PV/FO o3l w0 Sl o i
33 5 hoys YH/FF Ol 4 oS0k cpieS L ()
ol Comer 5 dos FYAY o3ll 4 () a3l Comer
leas S s plS o YUAS o S0ke ols L (Y
.J;:.éJf)\JBV_A)'l L8

Lile (WLA) 55 b ook dons Cdo s p 2
ls 35y Dlio ple a4 Cond G £ S Sdo
o oSSl o e 2l b (V0 Olghonl Comer il
eSS il b () Ol Comar 5 duoys PY/OY o510
3 O L) Glgtmar 5 Ao ys YA o3l « Sl
Fu/A 5 Aoy OV P GleSile Locs s o (Y )l
sl Lo Jw.ejf BiJC (,.A)'\ [SES c}ﬁ\‘ BEREERH
sl ol L;’Lﬂyp-“Lé—*:W

o2l (CD) e mle Gestls Olio ey, 2
(DRL) i dsb OOt 5 eg5505,S e OLW

RGN S99 Ls)l)g;'\:u@)u}



ALY Y o las Y5 s

Golozms IS sz 3550 Slgmer (o ames ol s
bbb 4l Loos S F o xS ko abws @
U lrmar nl (SS35058 550 LDl 5550 53 (Y02V)
03,5 55 S Sl Ssls (VOLEL Lo Gkie 9350
S5 5 (SSshse Sl s g gy
Ll 5l &S cl olginen 5l Sde 4 3)ls 5
Wi US55 Bl Gl s s alis L8
5 (A0laol) lgmar Jls Olge o (S 55 Slgima)
Syt ol 23S 5 55 S (10 Olgho)
A e ol Sl 5 8 SO s (S8 s
o S s A g s sy S
(Volul = Ol Gl L (SS550585 5
Ll S5 IS S s (Vg (Vb e
Jole 5 b o o558 i S5 8 il i
Sl p 3l el b s 5l b 5 G5
Obe slgsles 5 Laals Olg o o8 ol (S55 5m
3 ged s L e Gl 5

SO0k 5 OV el Glgmmar jol= ) 50
D3 il sleas S s esises S G eshs e Ll
IS L sl el G 4l S
Slers S 53 oSe Glgmmar B8 N3 5 s ep
53 IS sl 5 allS 5y Uk Slis b 5l Cilis
5 alae ol o men (19) LEL b peas 4l
5 S 3 () ks S5 (V OIS glgrmer 5 S
033 oo Blod 51 s s 53 (1 Olgiool Comer
sop 2 S Do Ol &5 LSS
ls il K55y

¢ bl 5350 S OTAN) Ly sl el all
Mae i b O Olgiol 5 (4 Olgiol glgtmax
S lgtmar 5 L 3 515 OIS G 5o bl 6350
S bl 350 Slade S L (Y Ol 5 ()

ARPAS

(Ol ol o3 tlme) (JSe 5 s (sletin s alone

S OIS w S 18 Al 2 s (Vo
2l b Camer Sl opl Ul e Y S ol
U 5 S35 & @olse & x5 Ll
S Wmer Gl (85 P e S il oS
IS dsb sl Kl 035 YU cosl ol S81a 2dIS
Wl 3 obsS a3l dob 5 ik 53k Jsb passns S
e Ol g Slio ol A S S 5b Oles 5 3L
S e Sl &S Wng Jgl e 3 Sl oy
55 50 () Ol Comer iz g Lls ) 6T Sl o 2o
Cou 534S b Oles c3 8 15 A8l OIS S
oSl eytie Rl b Comer ol i S5 e Sl
Ly 3L do s 5S0be e85 0bsS (5550 Ao
DL ls e DMl Ao O gl 5 L5 sl
(ool O0k ) (V0kes S Slgmar 25 o3l
S s Ol 5 OS¢« (Volgiol () Oltens
Az S 3 OBl zldIS

eoler AOS 5o 5 (1 Olgial 5 (4 Olgtol lgmmar
Sl
p@iqm\}ﬁpa;ﬁawm@psgw
S UK a5 L gl s ol ol Lgnes K05
Sl ga5de b Sliv ol 4yl 4 a5 L5 Al
(O5F Ddzn JlST Laly) 3 55055 05 Lails,
Lld 3l Camex 93 0l GBS amd Ol8 s cpl ol
Sl JolSS o8 Sl s e n o 4l IS
Al s Lmma L

Aol o ieS canlllas 550 Slgnner o G 0l 2
i 3 VOl 5 (V OAS Comar 33 o S55
S5 il (O Pl 5 @ Olgiol slgnr o Al
lmer S0, 5l Jeol> ol SLs &Gl a0 LG
L AedS 4z ) ol gl ol laadl 3o il
LS e b



ALY Y o las Y5 s

el i Bl G 53 S5 o 5

sy whlasl (pss M) als OLalS ATV w6 S5 F

YAV -YAD Clis Ol g8

et OFAY e ¢ inm s | Gladn o e LB =Y
B s A oo 5 A8 s o
iy a Wad (( Rosa damascena Mill))  (siess

ot R &

(N Ol ‘_;K& ER N olls Cwl 5 S Oladss

YFEO-YAr

b 5 e s o DS e (S Lk A
I Gleiss (S5 Sl 53 g 55 adlas (OYAY) .o
51 el L;),T@.? ( Rosa damascena Mill)) (ciu=s
3 ol QLS Slides wellad 5ES (658 e Ol 3

YYV=YFA (1YY (ol Lans

I8 s leinst s S (ol a4z A YAA Lo sy =4
izt Lls s (Rosa damascena Mill) (giess

poke Aty ool ST olSasls (g s by 0l al (SC5 4]
.CJLLDU“: 59

10-Babaei, A., Tabaei-Aghdaei, S.R., Khosh-Khui,
M., Omidbaigi, R., Naghavi, M.R. Esselink,
G.D. and Smulders, M.J.M.2007. Microsatellite
analysis of Damask rose (Rosa damascena
Mill.) accessions from various regions in Iran
reveals multiple genotypes. BMC-Genetics,7:12
dio: 10.1186/1471-2229-7-12 (Online).

11-Byung-Yun, S. Park, J.H. Kwak, M.J. Kim, K.S.
Kim, K.S. 1996. Chromosome counts of the
flora of Korea with emphasis on Apiaceae.
Journal of plant Biology. 39:15-22.

12-Dobes, C. Hahn, B. Morawetz, W. 1997.
Chromosomenzahlen zur Gefassp-flanzen-Flora
Osterrichs. Linzer Biologische Beitrage. 29(1):
5-43.

13-Ellen, W., 2004. Rosa damascena Mill.
http://www.Helpmefind.com/rose/index. Php.

14-Guenther, E., 1952. The Essential Oils. Vol.5,
Robert E.Krieger Publishing Company Malabar,
Florida, 506 p.

15-Gervais, C. Parent, M. Trahan, R. Plante, S.
1997. IoPB chromosome data 12.

ABK

(Ol ol o3 tlme) (JSe 5 s (sletin s alone

e b Gy e ) S Lz S 515 Al s

@Lu

Slis msals OBLS 5 S (s OLLS 5 IS s Ll -
YAV 65, 5LES slex

EAE e F skl Ol o ATV e Glaasls Y
s s Slidss awwge ollixl (Rosaceae)
YO-Ve Olmin 428

ATAY Gder ¢ ol pled 5 pime o oSSl 031 plo T
sk b 68 b Conex Sl F o (SESse )
Ll e e 05 SSL s s Onobrychis ..o
A8 Mo Ol K 5 5 0 DLl Pl 5 S Sl
AVASIOA O o jles

AYAD S ¢ \,wm Q;L:.,o 9 et dew géﬂ:& a>1)‘ ‘:L.._> -¥

SAE e sl S8 51 e SO e

dome D) b mlis 05 SO s 55 (Trifoliom sp)
XY ¥Rl N a0l lid s

ATM Gdge ¢ el 2ld 5 (poime o (Sl o3l el -0
S @S il Gl Cumexr Sl dan S50 e
Ol b mlie 05 L L3 s e el i AT
XYYYTVCY 05l VYt Ol gl ol o3 alme
Newslett.Int.Organ.PL.Biosyst.(Oslo).28:16-18.

16- Gervais, C. Parent, M. Trahan, R. Plante, S.
1999. IoPB chromosome data 14. Newslett.Int.
Organ.PL. Biosyst.(Oslo).30:10-15.

17-Khatoon, S. Ali, S.I. 1993. Chromosome Atlas of
the Angiosperm of Pakistan. Department of
Botany, University of Karachi, Karachi.

18- Levan, A. , Fredga, K. and Sandberg, A., 1964.
Nomenclature for centeromic position on
chromosomes. Hereditas 52: 201-220

19-Malecka, J. Popeck, R. 1984. Karyological
studies in the polish representatives of the genus
Rosa.L.II. Acta Biologica Cracoviensia, Sevies
Botanica. 26:43-54

20-Ma,Y.Chen, J.Y. 1992. Chromosome studies of 6
species of Rosa in China. Gaihaiu. 12(4):333-
336.

21-Petrova, A. Ziclinski, J. Natcheva, R. 2007.
Chromosome numbers of woody plants from
Bulgaria. Phytologia Balcanica. 13(3): 371-378.



ALY Y o las Y5 s

22-Phillips, R. and Rix, M., 1993. The Quest for
Rose., BBC Worldwide Publishing, London,
UK.

23-Sandhu, P.S. Mam, S.K. 1989. SOCGI plant
chromosome number reports-VIII. Journal of
Cytology and Genetics. 24:179-183.

24- Stebbins, G.L.1971. Chromosomal evolution in
higher plants .Edward Arnold Publisher LDT,
London, 216 pp.

25-Tabaei-Aghdaei, S.R., Babaei, A., Khoshkhui,
M., Jaimand, K., Rezaee, M.B., Assareh, M.H.,
Naghavi, M.R. 2007. Morphological and oil

Ol ool Cons lma) S 5 S5 sleiasy s

content variations amongst Damask rose (Rosa
damascena Mill.) Landraces from different
regions of Iran. Scientia Horticulturae, 113: 44-
48.

26-Yousefi, B., Tabaei-Aghdaei, S.R., Darvish, F.
and Assareh, M.H. 2009. Flower Yield
performance and stability of various Rosa
damascena Mill. landraces under different
ecological conditions Scientia Horticulturae,
121: 333-339.

Cytogenetic analysis of Rosa damascena Mill. from different
regions of lran

Gholipour Sh.}, Tabaei-Aghdaei S.R.? and Hesamzadeh Hejazi S.M.?

!Islamic Azad University, Sciences and Research Branch, Tehran, I.R. of IRAN

2 Biotechnology Dept., Research Institute of Forests and Rangelands, Tehran, I. R. of IRAN

Abstract

Rosa damascena Mill. is one of the valuable species with a long history in Iran and
some other countries. In order to investigate cytogenetic variation in Rosa damascena,
meristemic zone of 14 accessions were used. The research was conducted using a
completely randomized design. Image analysis system and Micro-measure software
were used to karyotype providing and cytogenetic parameters measurement. Data were
collected and analyzed using a completely randomized design with three replications.
Results showed significant differences (P<0.01) among accessions for some parameters,
such as short arm (SA), long arm (LA), arm ratio (AR), Intra asymmetry chromosomal
index (A1) and total form percentage (TF%). Using principal components analysis, the
first three independent components accounted over 98% of variation. The first principal
component indicated that short arm (SA), arm ratio (AR), intra symmetry chromosomal
index (Al) and total form percentage (TF%) are appropriate parameters to classify
accessions with 51% of total variation. Long arm percentage and Short arm percentage
were important traits in second component at 24% level. Long arm and Total length
(TL) were important traits in third component at 22% level. Cluster analysis based on
cytogenetic parameters, grouped the accessions into 4 categories. The most far apart
accessions were Isfahan9 and Ilam1 and the most near ones, Gilan 1 and Isfahan 7. It is
necessary to notify distribution of accessions based on the first three component scores

were in agreement with cluster analysis.

Keywords: Rosa damascena, Cytogenetic, Karyotype, Cluster analysis and Principal

component analysis.
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