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ABSTRACT
To study the genetic diversity in 77 samples of Silybum marianum consisting 20 ecotypes (from 7
provinces of Iran) and 1 foreign ecotype originated from Budapest, Hungary were evaluated in a
randomized complete block design with three replications in Agricultural site of University of Zanjan.
Using ISSR markers, the genetic diversity of some ecotypes of Silyb(um marianum along with their
classification were studied. Out of 12 ISSR primers, 10 were amplified. Results revealed that the highest
polymorphism information content (PIC) value belongs to primers UBC809 (0.492), UBC842 (0.487),
and UBC826 (0.443 ), and lowest value was that of primer UBC1 (0.121). Cluster analysis using UPGMA

algorithm divided the lines into 9 separate groups. For molecular analysis of variance of ecotypes a
primary classification based on the geographical area used which divided them into 9 groups. Results of
molecular analysis of variance revealed that within population variance was higher than between group
variance due to its open pollinating nature. Regarding to principal component analysis, the first six
components explained 87.5 % of the total variance and each component accounts for a small percentage
of the total variance that emphasizes on good genomic distribution of selected ISSR markers. In general,
the results obtained for using ISSR markers showed that this technique is a suitable one to study the
genetic structure of the population Silybum marianum.

Keywords: ISSR marker, polymorphism information content, cluster analysis, principal component
analysis.
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Table 1. Profile populations of Silybum marianum

Population Gathering Population Gathering location
numbers location numbers

Province City Province City
1 Gene Bank Karaj 12 Khuzestan Khuzestan
2 Yazd Shahdieh 13 Khuzestan Shush
3 Ardabil Ardabil 14 Khuzestan Ramhormoz
4 Esfahan Najafabad 15 Khuzestan Getvand
5 Gilan Manjil 16 Khuzestan Behbahan
6 Gilan Rudbar 17 Khuzestan Shushtar
7 Gene bank Karaj 18 Avrdabil Jafar abad
8 Khuzestan Ahvaz 19 Ardabil Pars abad
9 Khuzestan Haft tape 20 Mazandaran Sari
10 Khuzestan Andimeshk 21 Majarestan Bodapest
11 Khuzestan Andimeshk 12 Khuzestan Khuzestan
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Table 3. ISSR primer sequences used in ecotypes review Silybum marianum

Primer Primer sequences Anealling Lenght
UBC 855 5'ACACACACACACACACYTS3 55 18
UBC 815 5'CTCTCTCTCTCTCTCTG3' 51 17
UBC 810 5' GAGAGAGAGAGAGAGAT3 52 17
UBC 824 5TCTCTCTCTCTCTCTCC3 50 17
UBC857 5'ACACACACACACACACYG3' 54 18
UBC834 5 AGAGAGAGAGAGAGAGYT3' 52 18
UBCB826 5 ACACACACACACACACC3 52 17
UBC807 5' AGAGAGAGAGAGAGAGT3 52 17
UBC842 5" GAGAGAGAGAGAGAYG3' 58 16

UBC1 5' CACACACACACACACAYT3 53 18

UBC2 5' CACACACACACACACAG3' 51 17
UBC809 5' AGAGAGAGAGAGAGAGG3' 52 17
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Figure 1. Banding pattern produced by primer UBC 826 in number of samples of Silybum

marianum
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Table 4. Characteristics and Allele frequency evaluated based primer
Primer ~ Mean of number  Mean of effective Shannon ~ Number of Number of Polymorphism Marker index
alleles alleles index amplified polymorph  information content
bands bands

ubc810 1 1.265 0.228 10 10 0.276 2.762
UBCB826 1513 1.355 0.352 10 10 0.343 3.436
UBC1 0.958 1211 0.2 9 9 0.121 1.0902
UBC824 0.857 1.242 0.205 7 6 0.253 1.775
UBCB857 1 1.245 0.219 14 14 0.213 2.994

uBC 1.266 1.337 0.302 16 16 0.443 7.09

826
UBCB809 1.216 1.34 0.305 11 10 0.492 5.415
UBC842 1.219 1.301 0.271 12 12 0.487 5.844
UBC2 0.953 1.213 0.197 8 8 0.157 1.262
UBC834 1.0375 1.301 0.261 10 10 0.206 2.068
J5 ouSiles 1.10195 1.281 0.254 10.7 10.5 0.2991 3.37362
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Figure 2. Classification of Silybum marianum by using Nei similarity coffecient and UPGMA algorithm
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Table 5. Analysis of variance between groups and within populations of Silybum marianum

S.0.vV Degrees of freedom  Sum of square Mean of square Estimate Variance Percent of diversity
Between group 7 300.392 42.913 3.320 16%
Within group 69 1194.028 17.305 17.305 84%
total 76 1494.420 20.624 100%

o0l Jlisl mhaw (o jlo smerstn

The coefficient of genetic differentiation between groups: 0.161

P Value=0.010
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Figure 3. Distribution of studied ecotypes based on results produced from principle coordinate analysis.
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