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Table 1- Silybum marianum ecotypes that was studied in this study.

U3 g 31 ¢l Ol s 5S| o slas
Height from sea level Province Ecotype Number

85 ( Khuzestan) ol = (Shush 1)\ i 4a 1
1210 (Yazd) s 5 (Shahdyh) 4, aals 2
36 ( Khuzestan) ol = Sl els 3

(Ahvaz road - Haftgel)
Pyee 4
(England 1) Y oSS! 5
396 (Gillan) M8 ( Rostam Abad) sLi e 6
61 ( Khuzestan) ol ; 3= (Shooshtar) 2 s 7
348 (Gillan) o0\S (Manjil) |z 8
(Standard) s ,lste 9

sl gl s
21 ( Khuzestan) ol 5= 10
(Rvsnay Ndafyh)

169 ( Khuzestan) ol = (Andimeshk) il 11
46 ( Khuzestan) ol s+ (Haft Hill) 45 s 12
1320 (Ardabil) s )| (Ardabil) s )| 13
( Khuzestan) ol 5= (Molasany 1) \ sG> 14
( Khuzestan) ol = (Molasany 2) ¥ Sb> 15
340 ( Khuzestan) ol s+ (Behbahan 1) \ olee 16
1642 ( Esfahan) olgasl (Najaf Abad) sLT Cixs 17
( Khuzestan) ol = (Molasany 3) ¥ st 18
(England 2) ¥ LSSl 19
128 (Khuzestan) ol = (Ramhormuz) ;s ¢!, 20
1726 ( Khuzestan) ol s+ (Behbahan 2) ¥ ol 21
80 ( Khuzestan) ol = (Shush 2) ¥ i 4i 22
(Hungary) ol jlxs 23

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500

00

i k4
&\\\&\&\&\&\\



.....................................................................................................................................................

5l Y Sl w (OIS Sle as30Y-tY)
Sde 4y 5| Slwar ;s VY glos 53 bany al> e
by d> e Colg 0 230 s aids )
\Al

awss Vool 4 ol

s S rl;.;;\ sl Klwas s

sles s

Table 2- Sequence of used primers.

x> 40 | S ol 5

sl Kol

- .'J-M"j

sl 3 Sl
Sy a e YO 5 ards 0 e
Sde w3l Kl ax s A8 55 g5l
S5kl cbis gles L3 Jlasl al> e il ¥

cosliznl 3590 sla 5T I Y Jg

e (& 7)) Ll Jigs Sl

Refrences Sequence of primer5 3) Primer

R. Ahmadvandi et al. 2013 (GACA), ISSR-1
Fazeli & Cheghamirza, 2011 (AG)sG ISSR-2
Fazeli & Cheghamirza, 2011 (GA)sC ISSR-3
Mohammadi Farsani, 2012 (AG)sCT ISSR-4
Mohammadi Farsani, 2012 (GA)sT ISSR-5
Fazeli & Cheghamirza, 2011 (CTC)s ISSR-6
Ghorbani (ATG)s ISSR-7
Ghorbani (AC)sT ISSR-8

Fazeli & Cheghamirza, 2011 (ACTG), ISSR-9

Skl 5 s S 2l KU S oSl
Er dsb ) G s R s et 2SS
S s TSIsds oKaws bus (egl Yot
e 5 Ad sdalie UVI TEC Cambridge
s J5 e 50 Sl a5 L S 8 S
Jor plpls 250 LS 85 Bl 4 Sl
ol Sy 5 Jies 5 i o ISk

Sl s sl gl Culg 2 5 LS

2 Gel documentation system

o1

Jol= PCR (slaes ;51 5 5,585 501 Cogr

J5 b Al 5,58 800 51 ISSR sls SOz
bp ' Sobe pble 5l as S eslinal s ys V38T
e Fermentas oS5 5L S Y L Ve
S5 il 3,pe (55 Slakl O35 e
IR R P S 1 B T DY TN Gy
Sode 4 Sly 00 o s el L Ve 0L >

! Size marker (Ladder)

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500

&&&\&\&\&\\



R TR TR TR
& §

IS g o (oo VE K30
sla LS Lo 35 Solakad slias als oL
sl iSO Sladad o311 5 en g glate Calises
G Yor=N00 e agdos 3 La SOLES elod 5o
L wlis ol anls () J&i) Ls g 5L
51 G opl 53 ISSR KL 51 skl e
Gl Gl 5 2dsd glacad S) o 2 /T

Joety sUlciss Ve 5 sST os e 0 /VY

el Slyms pslis T dsds) s
«Rold'an-Ruiz et al., 2000)  JSiae

oaxls 5 (Nei 1973) 5 55 o5 jaxls
ol awsl>=s (Shannon 1949) ¢ sls Sedb|
UBC- S5l .conl i 3,158 ¢ sl 5
s asls ol Bld 51 (GACA) JIys L 112
lie 0t (sl s ST e b alis
A bemlie s Sl ) alaly sy
s Sl 53 558 e b SLS
ol Bld e SHLT Ll ol il Ka
A i s b slie s b exrls
(Sida bl (gl Sl
TR R B - ROV e
o 2oz SRS Gl 05l Gedlbl
3TV GNAL Pl oS G ol 2
YY Gy g oS ladlas 55 slie cpl3s 0/84

;)UT YV L’ d‘ﬂ‘ BE v_if)b ol...s (oY N

(Mohammadi et al., 2011) 54 */¥+ 5 +/Y»

O S 0 0 0 0 0 0 0 0 0 0 0 0 S0 0 58
S S S 0 0 0 S0 0 S 0 0

ov

Sy w Sl sl S UV doc il
la Slas s eslinal 3,8 oSS lne o314
35m5) S s (WL ssms pde) ho Sope &
A gy lel (WL
Nei, ) i 35 g ol sl asls
(Shannon, 1949) osls o, 5 (1973
Francis et al., ) Popgene32 ,ijsle ; law 5
Sl (gl g i3lin A3 S aclee (1997
Rold'an-Ruiz J s 5 Law 5 (PIC) ' ISins
awlws gl s S al=s et al, 2000
Slrs LB wlls oyl 5wl Sl
Unweighted ) UPGMA r:wjf& 5l gdans S
(Pair Group Method with Arithmetic Mean
ok
o2l (Rohlf, 2000 ) NTSYSpc i le 5

VoY ased A eslinad
51 rbfwv\b 53 Laey S sl s (gl s S
Luy (AMOVA) J 04 oubols
Peakall and Smouse, ) GenAlex v6 .
e Ol S S cpde s S eslizud (2006
4S 3,8 bl g0 ¢ sl By bsles
g D 0 3l slas S o il OF 3
A Lls g sl s Waey S 055 bl

.3‘5.3 )L,\JEA

o g i

jzw_}.:oliil;-oo CM )Jw)ﬂw\)b
- £ o pl Sl aS s S slel SLEs 4

! Polymorphic Information Content

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500

i k4
&\\\&\&\&\&\\



: :
7 . R . 7
7 (\ 40 ol (PN ) Yy olisS "93‘9,&3 FICS 7
7 7
¥ =S ANES) A oy93) 83,9 So K
7 7

5 L5 e 5l Y St

Table 3- Jaccard similarity matrix.
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Figure 1- Polymorphism of ISSR-4 in some of Milk Thistle ecotypes, M: size marker 100
bp.
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Figure 2- Dendrogram based on UPGMA cluster analysis using Jaccard similarity
matrix.
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Table 4- Polymorphic information content (PIC), Shannon’s information index and
Nei’s gene diversity of each primer.
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0.20 0.33 0.28 ISSR-1
0.43 0.62 0.40 ISSR-2
0.44 0.63 0.36 ISSR-3
0.41 0.59 0.49 ISSR-4
0.29 0.44 0.35 ISSR-5
0.45 0.64 0.39 ISSR-6
0.38 0.54 0.31 ISSR-7
0.32 0.50 0.30 ISSR-8
0.40 0.59 0.45 ISSR-9
0.33 0.49 0.38 Average S0l
e
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Figure 3- Principal coordinates analysis of S. marianum ecotypes ( 1 - Shush 1, 2 - Shahdyh, 3 - Ahvaz -
Haftgol, 4-P100, 5 - England 1, 6 - Rostam Abad, 7 - Shushtar, 8 - Manjil 9 - Standard, 10 - Ndafyh, 11 -
Andimeshk, 12 - Haft hills, 13 - Ardabil, 14 - Molasany 1, 15 - Molasany 2, 16 - Behbahan 1, 17 - Najaf
Abad, 18 - Molasany 3, 19 - England 2, 20 - Ramhormuz, 21 - Behbahan 2, 22 - Shush 2, 23 -Hungary).
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Abstract

Milk Thistle (Silypbum marianum L.) is one of the important ancient medicinal plants
that have been used to treat liver disease, bile-related diseases and poisoned individuals by
poisonous mushrooms. Assessment of genetic variation in Milk Thistle like the other
important plants is a key component in breeding programs. The aim of this study was
studying genetic variation of some Iranian Milk Thistle ecotypes using ISSR marker. A total
of 41 repeatable polymorphic marker loci were produced by 9 ISSR primers. The average of
polymorphism information content (PIC), Shannon’s information index and Nei’s gene
diversity were 0.38, 0.49 and 0.33, respectively. Using cluster analysis by UPGMA algorithm
and Jaccard similarity matrix, different ecotypes of Milk thistle grouped in 4 main clusters.
We did not find an exact match between dendrogram grouping and geographical grouping of
ecotypes. This could be due to the high diversity of this plant or relocation of ecotypes. The
results indicate existence of a significant variation among Iranian Milk thistle ecotypes to start
the breeding programs.
Keywords: Marian thistle, Breeding, Khuzestan.
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