[ Downloaded from flowerjournal.ir on 2025-12-25 ]

[ DOR: 20.1001.1.26765993.1397.3.1.3.0]

wle

V=TV (OF (OFAY) o OlE 5 8 e 5 eds aome
S5 0L 5 pu g5 gels done

O3 ol 55 LE g, 5l eslewsl b (Lilium longiflorum) g LS 53 O gl 50 W

Sl

Lo s 3 el ol (s e Caml 5 s 035 ¢ Taabls LS

d']‘-{\ Lw\.é;«ﬁ ‘&Kﬁ:‘*’b bL@} ‘LS:“'-)-) QLQL:§ 65}5},\&}?} “ﬁj§ Al
dlﬂl cJ.@,:\..A L‘;&JQJ} DK..:.;.') LLS))JL:S a.,b/\.i.i\z chL_:§ 63‘};@}65})},&/\;% c}ﬁ Y
Qlﬁl cJ.g.i.A ‘Lg““.fbfé oK..iﬂJ c&j)jmem‘b e 6[.;4_930.&&[; fﬁl; o_gjf Yl

- - keykhafatemeh@yahoo.com

\WAVANA 2y ‘GJU YAV VY does o 2 '@JU AYAT/ 0/ sl s @)U

oS>

pekd dBlr Il 528 Jm 53 5 A 4 ) e WOT (i 5 55 5 s OLLS i (Bl A 5 5 Sl
Slp pomeie Ol plonil s oy axls J omoler Ol 4 mos oS nl Bl s ol s Js gl s
2 e oS 5o e G L 55 e B b SRl s B s el onl o g SRl
15k ) s sl A5 sl ISSR 3 sS05e SLEs 5l eslinal b (K85 St bl 5 glaied 0555 Ll
/0 s BA i3 55 o S Je ) sl MS iS L s OT Yellow 3, Sl sla s 'S3U S &Y glai i,
Jol= slacibise JsS50 Sluis ) p Al Jlesl Ve SIS LI 5 o 80 5T Y glass b NAA 2 550 S L
2l 4 a5 LS bl a0l s VL T IS il e sl o sl 0L ISSR S L LK 5y Wl )
5855 bl Bld 51 g ST Cad b b sl bl wlead (S5 S el bajles olad Godows a5 odel s
e sl 4y g e OB ISSR S romen el 03 SIS Wk ped s 235 L3 IO pde i
o 1y Salpe o5 il S5 6 sl 53 W 55 Al 5 Spdb sdiasolis sl ol ool esls Ol S5 653

Lled oo S8 Cllas Sls pa b Al glaan s 2 s

" Thin Cell Layer (TCL)

YV ot

o 2 5 JE g el


mailto:keykhafatemeh@yahoo.com
https://dor.isc.ac/dor/20.1001.1.26765993.1397.3.1.3.0
http://flowerjournal.ir/article-1-132-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-25 ]

[ DOR: 20.1001.1.26765993.1397.3.1.3.0]

I nl b ool B g 55 03,551 Gy 6l omilad 53
(ladad 000 Sl 5 Ll S L aS e e b
b i8S e sleslinal Lol ods G b IS
0353 03503 oS jkie 4 e L) Ulse 4 LS
DA g ase O LB SR 5 Sambise o3l

(Ditaetal. 2006) .l a5
oLl b Ol oo sladnd 005 ol sl oo
5ol (KI5 e p o il s S
sl J_<:.> Cobe g glulld 1) b e CU..\
4 e Uslige WL JS0se gla KL Ol e
Brown & ) sy e cobse QLS oKy jasis
L il o) oblS Wy IS sk (Thorpe 1995
e 3 S Lol a3 ke Jalse 3,08 5l eslinal
Sl Fse bl 5l S olss 4 alS il cuis
S g sy 0lS b s Mol Slaal sy
G Glate S ol Lo o5l 5 bt ALS 6l
Lol 55 olS cpl il o " anlhd ol il Lilium s
oS 5ok als S Olye 4 o528 sl S el
ol rbﬁ\dfbdkg_ﬂ): 5,8 o o3 eslinad 555 SIS
SY N0 /0 Gio sl bl wlS ol s,
SN ol opl s ks s LS 5, 5 V0
fodd a5 s s Gl 6ln b e Olge
s okile 3L (.JLN)"’; ol s ke A y3 00 &S s
2l Ol i 55 Gl s el Wl g8 ds s 5 A 1550
Xietal ) sy doy YUY Joles 5 20U slasles
5 S L s esd Kl W 0l 5l (2012
B oomler Olse 4 s oS opl i) 5 2ol
g5 ORIPB Sle pmeie Dlii bl s oy a s

"Liliaceae

YA

FV=YVOOF (OYAY) 5 0l 8 o5 ke Al

4ol

s B Caeal 5l olasl Bl 5l s olbalS
QLS ol s sl L LBl e
vl sy, S S sdasili
ool a5 OS5 Shes 35 5 g5 SIS sk
mbe 5l S Olse 4 Ol se sl L (Afrasiab 2006)
B I N R R P
Bagheri et al. ) Wl sl (b o 35,0 b
Db o G Opemlipe W1 s le «0 (2008
el ol b aLS slaazly G50 g5 bl sl
Canb g3 a5 |, s & Wl Jlal gy ol
Uil el 4y s 1 LSS b 3 LI g
.(Maluszynski et al. 2000; Danesi 1991) a5 .
b Sl Ole 4 Ol o G ST 1 Ol
A LS s g me Gl L osbel
(Niks et al. 1994; Brunner 1995) .us o eslinl
Sl s 53 (K55 b 5 LSGSS Ol 5 IS5k
Sl ormbn Joily (K58 SLal56 50 0 50l 50 Sl
b oblS s Togat Mol glawsl 55 5,8
.(Phuong Thao et al. 2003) was - oL

© Bk Jelss 5l eslind b S s o 2
e ) Ol 5o b Ll s g W sl
oli plate gla Shy sbls Bl A5 5 s Al
s Dl Oop yesiel W J ol b
sbagpr Lot Jobo g QW e 5l ol
o 4 b lld s SNl Canexr (IS
2 Slie 8,8 Ol 5 Ade il OLLS pluls
ol L Gl Gk 5l 0bLS 2SS I b s
53 ol JSe e sl el axlge SEa L s
s Sl O kil pd s e Jalge Sl el

Dt 4 L3l o O3l 55 Sl S5 S rer 4

s

o TS g el


https://dor.isc.ac/dor/20.1001.1.26765993.1397.3.1.3.0
http://flowerjournal.ir/article-1-132-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-25 ]

[ DOR: 20.1001.1.26765993.1397.3.1.3.0]

oLl &S s i Ad) skt 4 el alis
G5, 3 el ls ey e le ¥ oa las Ll
wlie Saoosm oS5 L CiS b 3 5 odd I 2l
—atls OF 5l e () JKS) s ciST ole 53 e 4
VY MS S Lo 3 sle SO Sodle 0 al s, sla
Sy bamalS e S W5 i, U oas S 3
1) e 4 Sl 5 S S5 S5l Bme 4 5L

el Jlasl

DND g
S odd S5l glaazalS S 3L 5 DNA ol s
2 als GlaazalS 5 dn gy ok Hled LI 55 55w L
bl g 3Us 8,8 DNA 2zl Sy oS ol

A ploil S 3 3 gn el gis 5 (5-1030)

ISSR ;Jti
Sos b Slidss ;s S () Jsax) ISSR ST Y
Xl et al ) .,L;Jﬁ ol ealaul L;“i) QLALS j‘iL“" 9 {aj:.l.:j

L e Lol a3l oS53 w5 Ol (2012

Sy Glepoms Sl

Sheslinal b iSG Cilemes ol e gl Y les 5 0L
A e 5 e 4 ISSR sl Sl

0 e w ol S sl am s A sles s sl Skl
ary A8 glos j3 Sl puly Jold iSO A o £ caids
OF o5y Jlasl gles 53 S50 Jlasl sl ¥y e
woam VY gl o 5 anS wids ) e a4 () Jsi)
Sde 4 a3 VY glos s olg Cduls 5 aids ) Cde
A el agds Ve

5 o s

WY1 ol il 58 (S5 Joolsb e skt 4
Ao D po 4 TotAl Lab i1 0 5 5 eslizad L S5

b S35 caled Gl G 3 S S S

AR

FV=YVOOF (OYAY) 5 0l 8 o5 ke Al

Lo Siass onl ok cuds il e $os 8 olS ol )3
L°L5w‘)>&€—>dw|fbl§)3ﬂf‘w)fd4ﬁ
Slaied 0555 bl a5 ISSR J S50 LS 5l enlina

REFIR
I TPIEIRS

Oselign Jlosl 5 L s0dn) 4
oLS ol w03l lasly Oly ol mSS ski o
s 51 OT Yellow 5, (Lilium longiflorum) o ;.1
D5 oA Agde e oo psdd 8 0BIS Wyl
L S S Sl arn b gles s el S ke
o g ekd b lasly glapdd e Jsieds sl o
TS I B TS E G RO PR
QT)'\JM:Z)M)JYVQ'JMQJJSML{@)\O TNV
o Aoy o) esm S sl L akBs )0 e
T e e Y
ol 5 plnil 4i3s 0 e 4y L A LY Gl
355 Ol 0liS s (s Gladigeisy, Culis &S
f b pds sl e e Wl s 0 56 5 WS 5,
Sdgeiyy A esls oy e e Vo Celbis L Jladad
2 e S ke ) sl MS S L 55 s eslel la
& gad LE SIS NAA 1) 536 S s v/0 5BA 1)
3 ekd Jame Ol 53 W31y Olal el (550 Olasle 4 L
L Sl W SIS L 5, 6 S 5T gl L
Aza SIS s Sk sl oS culis W
S «(Xiet al. 2012) Oliss ple oy ol
2 Onl el G55 Olesle s e LS 5 slash
Voooles gl 23S 5 el sy G
w8 55 s dsain; 0 ol S S s 68
(b e G Gde b b sad s sles 31 e A
Srosr oS5 L S B s ol sde 281

s

o TS g el


https://dor.isc.ac/dor/20.1001.1.26765993.1397.3.1.3.0
http://flowerjournal.ir/article-1-132-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-25 ]

[ DOR: 20.1001.1.26765993.1397.3.1.3.0]

V=YY (OF (YY) a5 Sl 5 IS s ks dons

.lejf ) NTSYSZ )‘f‘ rJ.’ ,]a.w}; UPGMA = J'Lw% Ji')) 9 JJLSLP- oo fo&? g_,\.ljﬁp )‘ salaze!

s oS 3 eds Wl g5 Ll sl 4y et SRSl ISSR sls S5LT -V d g

Jlail gles Sl Mg A3l et Jlail sbes Sl Mg A3l et
52.4 (TG);ACC 3A21 52.4 (TC)sG UBC-824
50 (CA),GTA 3A39 51.6 (TC)sRT UBC-853
52.4 (GACA),C 3A42 53.9 (GA)TC 3A01
48.2 (GACA), UBC-873 50 (AG),CTT 3A07
52.4 (CT)sG UBC-815 50 (TG);ACT 3A62
52 (CT)sRG UBC 845 54 (CT)sRA UBC-843

R:AorG
or 0 SNV STV b bl s laalS Cou g ml

VsV Ole 4 oA 55 I Ll Gk 23 Sl

SAY P, a4 Cd b sain 2155k Ol (S

Loys s olspae Sl uomen s adl S

e)j.) QJKLC}:.\:} oL;fTCL LSLQM_}Q.’J.LJ)LQ.:J)‘M

MJ.) J:-\.; )‘ LSJ"":‘) &:Jl.:..o}.n.m- wle V/0-Y kﬁ"lﬁ)

Pl 5 Wiz o L3 epalS sl o Sle (l55L

whe

o 2 5 JE g el


https://dor.isc.ac/dor/20.1001.1.26765993.1397.3.1.3.0
http://flowerjournal.ir/article-1-132-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-25 ]

[ DOR: 20.1001.1.26765993.1397.3.1.3.0]

Chrysanthemum ) (s35sls oS laaxdS s s
oS e LS g VL slazs L (morifolium
Sy slaazalS sluas 5 LaazealS gLl 53 ols sne
L ees .(Barakat et al. 2010) ai 2 158 ol
A G sains 4 (5N LE g5 VL 55 A
slasl g sbazalS (G, jamesonii) |5 oLS
SlaemalS gl cial 4 Lol gli)) o el
sl JL b VL wll sy il a8 ek
A Gbdske bes OF Gl 5l ik ol
P 35 g5 58 Siomsm e 3> 5035 S5 5k
e fgeme 03 (S5 b Slmds (al S e sl
Gl o | )5 aBl yigr slamalS gyl aals

(Hasbullah et al. 2012)

V=YY (OF (YY) a5 0L 5 IS s ks dons

ST B s (G gl pre) el Sl b
9 1) JSVL LELA))B B Ui‘ 2 a)}k& (Y J_}Jo-) Lo edalin
21350 3 o 3o VY a5 laasls (51
CJL&:.;:J J} (Y Jg..:«) J.:\:..‘!) Lﬁ" )‘ 39 ol )‘))' c{).\.’.’.’
LS );J-.'. Lf:'“'lf'- LEL“)}J ‘J:‘ u:}.;;u ﬁLw hw).? ol rl>r_v|
s S Jb s ol sl b sy 2L 6
i ges s o 3l s 255k A e LS 5 VL
Lu et al. 2007; Farjadi-) <l axils odi 1550 sla
ol bl = onl 2 esde (shakib et al. 2010
Sl 5 ey s azalS sliw o i oS sl
35 55 e sl b slajles o s azalS L)

Y Jsd) dol s 6 SY b

St 0555 Bl 3 pakd Sk ped s ) Sl sas LIS 5 il slasd S0le aemlis =Y Jgur

oalS sl Kl

2 53 elS sl Kle

!k de s L 5, 53

(cm) & g0l 55 ) Gy)
\ARYS 7Y Voo .
Y/o0® ARR¥ Yoo ? Y
Ve VAT Wans 1
Y \/+ov o W Ve

Al e 5SSl Ogesl Ao s ) Jleml o 53 I jns B pde STlo S 2te Uy >

\o }(QwﬂbW)-\ Lgl.h)f)lao.l.&)w ‘f}?‘u OLSTCL LSL‘““-')N].’.))‘J"’\" ol LﬁngLM;-L:«JLe)w..)l;g.u J))'—Y JQ

AR ‘ﬁ'

w13 2k s e e


https://dor.isc.ac/dor/20.1001.1.26765993.1397.3.1.3.0
http://flowerjournal.ir/article-1-132-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-25 ]

[ DOR: 20.1001.1.26765993.1397.3.1.3.0]

Q‘ﬂﬁ@))ﬁww&w):w%ﬁ

(Y Jodr) L acles Ao s AY/0A J&;J\.a;

Sl laibse 5 o= ISSR )15 -8 Jse
Aals & 503 5) o5l . UBCBAS ST 5l eslinul L p sokd
a5 VB Y o ks 100 plus SHbe 5ol oY o la

b

L S5ET oled bl p (slad g5 4 o
ST bl ol S50 5 (sl i (slasil
e Sy calls Lus eslal UPGMAL gusas o
wbu J)LSB- “-“ij“p )\ oalaul L dals B LA&TA:;)J}
@w&,)ﬁ\j@u‘,&;u)mmww.&;;
&.,3; g_))j...o UPGMA L_SJ\.\JA.JJ)? J:.HJT co.LAT CMJ\J
4rb§j‘).ﬁ> BE Jald B ‘;La.b-l LS[ACAU).A LS'\"“.°}_)§
53 Bl Ol 1 adlas 350 slacs S (S5 b
Y 9 ejﬁ\‘ “ MLZVJ JLASP" &;JU)A Y Clﬁ_}).hb
Ls gduey S 2V S alis Cb"” 03 e 33

(0 J&;:)

Y

V=YY (OF (YY) a5 Sl 5 IS s ks dons

Seslial b LG $a L eds jled gladige U

ISSR KL
S 5l L5 end glgend DNA iS5 oS L)
S il e Slan s 2VL kS 5 S S ad el
Vor Sl e ol 1 s et 1 e DNA e (F
Jsb oo Sl ol rmes s S 00 0 S SL

‘;Lo.?}\ (_;me,;ljf )\ A ‘54_,43 DNA ler:,.g\—f JS-:'
o3\ 38T 555 s olS

Sl il 3 ISSR skl sla &K sdaliv
psdd OT Yellow =3

o 31 a8 p s Jlet Gl Y (S5 S e
(IS LS 5, 65V 510 (bl o
ISSR ST \Y 5l eslizal L dals ¥ 5 s 5 skel oty
Gl ST wds ) SETIYS s LT
A andlas 5550 Jlal il e o IS8k
Lo LW oS A5 asilael L AT g pems 3 4S s S
Skl gl b0l bl sl sl olas IS
S 34 i UBCB4A5 5Ll ¢l , 1LV 5 UBC853
ol el e S5 J3 b SHEl ol o Sl

(& JS9)
L3A42 SHLT Gl do nV 4/TA 5l JSe s s
L BA07 S5l lp dwoys Voo b sy oS

‘I"’

o 2 5 JE g el


https://dor.isc.ac/dor/20.1001.1.26765993.1397.3.1.3.0
http://flowerjournal.ir/article-1-132-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-25 ]

[ DOR: 20.1001.1.26765993.1397.3.1.3.0]

V=YY (OF (YY) a5 Sl 5 IS s ks dons

.OT Yellow .3, ;> OF Madar el 5 oslizal 5550 56T JIg 5 ol - Jgu

(1) JKod sakly iyl JKs wi slaly slaws (PR, ST et
oV/\ ¢ ¢ v 3A01
Yoo A A 3A07
- . 1 3A21
V/EY 0 v 3A39
VE/YA ) v 3A42
1v/e 0 A 3A62

SRt 1 q UBC 824

Vo 1 A UBC 873

VLY 0 v UBC 843

Ar ¢ 0 UBC 853

A A Vo UBC 815

VA/OV 1 B UBC 845
- A\ a1 geoe

Coatrol

Coatra2

Contzo3

a1 I

M3

MO

M11

M12

M35

MI10

M7

M2
4{)13
N4 II

Coefficient

Y“f‘;))'bbg.ﬂ‘); (:)?L_:J ML&}JL«S;-‘ CAJU).A VY L;l,.glfl;— p._v‘J‘.p)UPGMA U’:‘-})J‘ aJwTQ.w.L:v\;})JJJ—OJSA:
6@@\5}4}\‘ a)Lq...: oj;:\ji‘“ Al L;LA.?}‘(SL&QJU}A ¢) o)w‘:)ﬁ\' jO AY Y A A L;L«..?-\ 6LAQJU}A ‘JJ:L.}«J}N'

Mb@‘fwa*)a}ﬁ* aJM.Uth}w)JﬁJL&w\FMJJ}jJ\V)VJLQS}‘

Y ‘i-',

o 2 5 JE g el


https://dor.isc.ac/dor/20.1001.1.26765993.1397.3.1.3.0
http://flowerjournal.ir/article-1-132-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-25 ]

[ DOR: 20.1001.1.26765993.1397.3.1.3.0]

M s K55 Ol Gl byl sl &
Wiz Olge 4 psdd Sly 8 51 (SOU e 508
L e sad s 1330 5 GRlesT ol s
QU p 55 Jlozml Sacilipe 3 o Wl g5
2133k 3 26 JU ISl g5 W o5 s ol & AL
Ao LOT 53 S Gl 5 gl ey et f
S5 A JESbes g3 s (58 ST e
S F 03 el Sl sl sl C2S laes S g0 50
aS >sh edalis ¢ Golie Plu> 55 Jals glad ges
Ll Ol 1 e ss dals laaised (Siask ol o3
Sl sl L 0 glise G il b alie oo ol il
sl 5 (Xi et al. 2012) (}..L_J Sas 2 LS 5
Barakat etal. ) 55 5535 olS 55 LS 55 5 L 050l 50
Losossls 5 psld gladises slas 3 S5, 5k (2010
SLE S eslind b (S5 655 (S 55 il (slagh
sl 53 LE 5, Cul8 sdmalilis a5 A Lasis ISSR

Al (S5 Sl S 5 g
2GS bl gl laadie Olge 4 G ol D
oS Il glacilge K55, Slaspas (g5,
Ll o L 5 eslinal cpimas el (555,05 p sl
Ll &S Iy el Wl ) eibse el L,
SIS Jol psdd slacibise I8 Sl iess o
5l il g il aS sl LS (G cpl 53 LS 5,

S bl L0l s oW b i (K55 Bl
5okl (S5 s Sol slad mhaw 4w Sk
©oars bl S sbel (S35 plad b iy
Voo D R VL pske s ks, sl 4
o g et ol g L el 2155k el (65
Ll s 5o padd oS Ll Gladisain, lp Sb sles

ol SKae S ‘w’ﬁjb): deY D glaiis O9ys

Y

FV=YVOOF (OYAY) 5 0l 5 8 amy 5 oede Al

M1l M10 M9 M8 M5 M1 Jluml slacil s
Glopems T os S 0500 3 dald sbadises 5 MI2
Sl edalin [ oy 8 55 S5 Ol i o 2eS . LAS
Ly e M5 s ML cilse o Jlal gla Silise ol
SS NV b B M9 S M8 (s SY il 3w
Vo il 33 by se MI2 5, M1 (MI0 clail o
s M4 M3 M2 slacibisw Il o5 8 55 ail o 55
s MA 5 M3 M2 clacibye o 2zl L5 M6
P SN s o MB ibge 5 6 ST AL L
(S D) MIB 5 (657 sled) M7 slacil e
Cilige 55 cul LS ey S (glad gt s 0555 2
s (S (Sl gl bilse ady 4 s
A3l QLA (gt (S5 et

"B SSE 5 Dl se 5o g8 bl S [Py
Mo LSl 3 3pdge eslinad L SOLES 51 s
Sk Slo ey STy 5 sie SSS USSR Sl
DWLS Cilie o) axlllas sl 1488 Jlo Sl S e
o) (Guan et al. 2008) 5,5 o 13 eslital 5548
5oosle Jole 5ls e YU sy LSS lils Sl
SSE e el B amen Sl sy LSS
25 &S sl (S5 Ll o 5 s 0 ) o slkes
33 owle axdad (a8 DNA 21zl Sl s ST
GRS S by & OLSS oilsabon, @SS 4t
Sl SOl sy dtes 2535 (S35 pr S A
b el (Al el oS S S 5 VY0
Shils Vaane (6,038 OV samn 558 0 iS5 (Llodd
ool Olg e o5 Liea 5L ci YeooYero Jib
Lo 5 ot 0Ll dal ST b b 58T U5 aews
Reddy et ) sls jasis |y ~1g ol 53 555 IS
.(al. 2002

Aesen B4 G ol Sl el Gl S 4 a5 L

“Q’

o b g JE ;e e


https://dor.isc.ac/dor/20.1001.1.26765993.1397.3.1.3.0
http://flowerjournal.ir/article-1-132-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-25 ]

[ DOR: 20.1001.1.26765993.1397.3.1.3.0]

FV=YVOOF (OYAY) 5 0l 8 o5 ke Al

Vsl S5 e s TOL lodipuing, 25 Y il g sbel y el LIS Sl aslinad IS

NAA =) 550 5 Lar/o sBA ) 550 5 Lo bz 5l (Sl Hseb 5 550 5 oslladl Glacil 4

STy e 3 G5 T b 5 L b sa g sles =T e (s) aied 055 SIS 53 Oslipe SWI g

S5 LSl 53 e 5l ey AU add pai oe ) S s skl s Cslhs Dlio s 038

e Sl 055 Jaoma 53 SLREI L Sole 4 L e L0

o i Sl 3 gy, oiSTs sl Slis s edd Wl e g5 4 Ol5 e e
s Y Cde 4 i A

.J;\Juﬁ:wjr.«ﬂ}

5ISSR SLes oS sls oles a5 Jol> o

L VY MS S Lo s anl s, glaasls ciS -0

ole G e s ad ) M5 sk
15,65 0 K55 885 mnd st 4 A RACIPRT
Co 5 S sSS Gl Lame )3 aamalS (6,850 AR NS L e o 2 Rl
ij)ﬁ u{bls 9 Q)J& sl LLis @L’b U'l\ Mbw

Vi) el

[ 5K s
Sl Al claan s sy cr 3 bl Jlesl gl 1, Salsia
sl ) 0blS (50555 05 S 3l dlie OB 218 e 5 osllas Sls e L alS
.,\;)‘3 ‘) j.{.\:.: JLAS ;..2>‘« L)'?-\ rL>U\ ﬁ‘,; ] n)}ha

:r):-L.J oS 55 yigr sl g5 Sl
£ by s ol g:lsj\}\{rﬁkcjj[ﬁ Ol S )

S PV N V- SOV I I ] WP P

6""’
Afrasiab H (2006). Biochemical and molecular markers of somaclonal variants and induced mutants of potato. PhD
thesis, Punjab University, India.

Bagheri N, Babaeian Jelodar N, Hasan Nataj E (2008) Genetic diversity if Iranian rice germplasm based on
morphological traits. IJFCR. 6:235-243.

Barakat MN, Abdel Fattah RS, Badr M, El-Torky MG (2010). In vitro mutagenesis and identification of new
variants via RAPD markers for improving Chrysanthemum morifolium. AJB. doi: 10.5897/AJAR09.679.

Brown DCW, Thorpe, TA (1995). Crop improvement through tissue culture. World J Microbiol Biotechnol. 11:
409-415.

Brunner H (1995). Radiation induced mutations for plant selection. Appl. Radiat-lsot. doi: 10.1016/0969-
8043(95)00096-8.

Danesi PR (1992). Nuclear technigues and sustainable agricultural development. IAEA Bulletin 4.

Dita MA, Rispail N, Prats E, Rubiales D, Singh KB (2006). Biotechnology approaches to overcome biotic and

A3 e

o TS g el


https://dor.isc.ac/dor/20.1001.1.26765993.1397.3.1.3.0
http://flowerjournal.ir/article-1-132-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-25 ]

[ DOR: 20.1001.1.26765993.1397.3.1.3.0]

FV=YVOOF (OYAY) 5 0l 8 o5 ke Al

abiotic stress constraints in legumes. Euphytica. doi: 10.1007/s10681-006-6156-9.

Farjadi-shakib M, Naderi R, Mousavi A (2010). Effects of gamma-ray irradiation on African violet in vitro
adventitious shoots. XXVIII International Horticultural Congress on Science and Horticulture for People.

Guan XJ, Xi L, Shao YC, Wang ZR, Chen FS, Luo XC (2008). Differentiation of commercial strains of Agaricus
species in China with inter-simple sequence repeat marker. World J Microbiol Biotechnol. doi: 10.1007/s11274-
007-9647-5.

Hasbullah NA, Taha RM, Saleh A, Mahmad N (2012). Physiological responses of callus from Gerbera jamesonii
Bolus ex. Hook f. to gamma irradiation. Braz- Arch- Biol. technol. doi: 10.1590/S1516-89132012000300012.

Lu G, Zhang X, Zou Y, Zou Q, Xiang X, Cao J (2007). Effect of radiation on regeneration of Chinese narcissus and
analysis of genetic variation with AFLP and RAPD markers. Plant Cell Tiss Organ Cult. dio: 10.1007/s11240-
006-9189-9.

Maluszynski M, Nichterlein K, Van zanten L, Ahloowalia BS (2000). Officially Released Mutant Varieties. The
FAO/IAEA Database. 12: 1-85.

Niks RE, Ellis PR, Parlivet, JE (1994). Resistance to parasites. In: Haywood, M.D., Bosemark, N.O. and Romagosa,
I. (Eds.) Plant Breeding: Principles and Prospects. Chapman & Hall, London: pp. 422-448.

Phuong Thao NT, Ureshino K, Miyajima |, Ozaki Y, Okubo, H (2003). Induction of tetraploids in ornamental
Alocasia through colchicine and oryzalin treatments. Plant Cell Tiss Organ Cult. doi:
10.1023/A:1021292928295.

Reddy MP, Sarla, N, Siddig EA (2002). Inter simple sequence repeat (ISSR) polymorphism and its application in
plant breeding. Euyphytica. doi: 10.1023/A:1020691618797.

Xi M, Sun L, Qiu S, Liu J, Xu J, Shi J (2012). In vitro mutagenesis and identification of mutants via ISSR in lily
(Lilium longiflorum). Plant Cell Rep. doi: 10.1007/s00299-011-1222-8.

Al e

o TS g el


http://www.actahort.org/books/937/index.htm
https://dor.isc.ac/dor/20.1001.1.26765993.1397.3.1.3.0
http://flowerjournal.ir/article-1-132-fa.html

[ Downloaded from flowerjournal.ir on 2025-12-25 ]

[ DOR: 20.1001.1.26765993.1397.3.1.3.0]

FV=YVOOF (OYAY) 5 0l 8 o5 ke Al

Mutation induction in lilium (Lilium longiflorum) using gamma ray at in vitro conditions
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Abstract

Breeding and production of new varieties of ornamental plants as well as their propagation and
developing are an expanding industry. Researches find it necessary to increase the genetic variation in
Lilium, because of value of this ornamental plant as the fourth cut flower in the world. The present study
was carried out to investigate gamma radiation effects on in vitro mutation induction in Lilium. ISSR
markers were used to determine genetic variation in resulting explants. Thin cell layer (TCL) explants
were treated with 2, 6 and 10 Gy of gamma rays. Treated explants were cultured in MS medium
supplemented with 1 mg/l BA and 0.5 mg/l NAA. Results showed all treatments induced genetic
diversity, but the optimal dose was 2 Gy, because of increase diversity and survival rate of explants. The
results confirmed the efficiency of ISSR markers for detection of genetic variations. Furthermore, the
results suggested that mutatants induced by gamma irradiation are not only as a source for genetic
variations but also as a useful tool for early selection of desirable mutants by breeders.

Keywords: Gamma ray, Lilium, Mutation, Molecular Marker, ISSR.
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