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Figure 1-An overview of the vegetative organs of medicinal plants Leonurus cardiaca.
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Table 1- Accessions of Leonurus cardiaca, used in this study, their species, origin and
collection areas.
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Table 2- Type, frequency and percentage of polymorphic primers used in the RAPD
analysis of natural populations of Leonurus cardiaca.
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Figure 2- Banding pattern of amplified fragments of sex populations Leonurus cardiaca.
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Figure 3- Dendrogram of RAPD analysis on 47 accessions of Leonurus cardiaca based on
Jaccard similarity coefficient.
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Figure 4- Grouping of RAPD analysis on 47 accessions of Leonurus cardiac based on a
nalysis of three-dimensional plot.
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Table 4- Parameters of genetic diversity in populations Leonurus cardiaca.
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Table 5- Parameters, number of alleles observed and effective for each primer in

populations Leonurus cardiac.

*

ne na

ol Ol Ll oW S ks ol ol Ll oWl S 0bS

sari Srab Khansar Taleghan Dargaz Kerman Sari Sarab Khansar Taleghan Dargaz Kerman

114 137 121 1.34 129 111 119 144 125 1.44 150 1.13 TIBMBA-02
1.05 1.20 1.10 1.02 1.00 117 110 140 1.10 1.10 1.00 120 TIBMBA-03
1.09 1.05 1.07 1.16 129 100 1.09 1.09 1.18 1.27 145 100 TIBMBA-06
113 115 1.29 1.33 121 103 120 127 153 1.40 1.27 113 TIBMBA-08
1.00 1.06  1.00 1.00 1.00 100 1.00 1.11 1.00 1.00 1.00 1.00 TIBMBA-09
1.09 1.00 1.00 1.00 1.09 100 1.10 1.00 1.00 1.00 110 1.00 TIBMBA-10
1.03 1.00 1.06 1.10 112 105 1.11 100 111 1.11 122 122 TIBMBA-14
1.06 146 1.24 1.17 100 100 125 163 1.25 1.38 1.00 1.00 TIBMBA-15
1.06 1.20 1.10 1.37 122 144 111 126 1.26 1.47 132 163 TIBMBA-20
1.00 1.20 1.06 1.04 1.09 100 100 131 1.06 1.19 113 100 TIBMBB-03
1.00 1.34 111 1.32 109 103 100 144 133 1.44 122 111 TIBMBB-04
1.00 1.04 1.09 1.16 1.02 119 100 117 117 1.17 1.08 125 TIBMBB-05
123 1.20 119 1.22 114 104 152 138 1.43 1.38 124 119 TIBMBC-02
126 121 113 1.19 100 125 141 129 1.29 1.24 1.00 129 TIBMBC-03
124 136 1.16 1.20 129 100 150 150 1.17 1.33 133 1.00 TIBMBC-10
126 1.10 1.30 1.03 131 100 138 125 1.63 1.13 138 100 TIBMBC-11
1.05 1.28 1.39 1.37 120 105 1.20 140 1.40 1.80 120 120 TIBMBC-12
123 131 115 1.12 114 114 145 136 1.36 1.27 118 118 TIBMBC-17
1.14 109 1.23 1.15 111 140 1.30 1.10 1.40 1.20 1.20 150 TIBMBC-20
148 1.26 1.06 1.22 125 124 171 136 1.07 1.43 136 143 TIBMBD-03
1.03 162 137 1.44 137 114 114 171 143 1.57 157 143 TIBMBD-05
114 133 114 1.20 116 104 117 133 117 1.33 117 117 TIBMBD-12
1.00 1.02 1.13 1.02 118 100 1.00 1.09 1.18 1.09 127 100 TIBMBE-02
1.27 117 115 1.00 128 110 1.30 120 1.20 1.00 140 110 TIBMBE-03
1.06 1.10 1.03 1.17 111 122 110 130 1.15 1.25 125 140 TIBMBE-04
139 131 140 1.39 121 122 144 133 156 1.44 122 133 TIBMBE-17
110 111 1.09 1.21 116 100 1.18 112 124 1.29 124 100 TIBMBE-19
139 122 111 1.21 153 106 156 122 111 1.22 167 111 TIBMBE-20
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Table 6-The similarity between the six populations studied

ole Sl Sl oWl

Sari  Sarab Khansar Taleghan

1.000

1.000 0.855

1.000 0.817 0.814

1.000 0.800 0.821 0.800

9 ol S B PR
Dargaz Kerman Population
1.000 Kerman ol s
1.000 0.704 Dargaz ;3 s
0.703 0.826 Taleghan oW
0.710 0.843 Khansar L.l =
0.708 0.793 Sarab _l .
0.657 0.789 Sari solw
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Figure 5-Grouping Six populations of Leonurus cardiac based on similarity matrix.
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Table 7-Analysis of variance molecular data (AMOVA) of populations Leonurus
cardiaca.

Ll e ss e loly Sl ke Sl e pgerme 3151 4y Ol ek ml

Variance Estimate  Mean Square Sum of Degree Source
percentage variance Squares Freedom
70% 38.03 314.18 1570.93 5 PO
Among Pops
30% 16.40 16.40 672.55 41 laComeas (1553
Within Pops
100% 54.43 2243.48 46 Js
Total
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Study of genetic diversity of medicinal plant Leonurus cardiaca some populations in Iran
using RAPD marker

Soorni A.¥*, Nazeri V.2, Fatahi R.2, Ahadi E.!

! MSc student of Horticultural Sciences, Faculty of Agriculture, University of Tehran, Karaj,
Iran.

?Associate Professor of department of Horticultural Sciences, Faculty of Agriculture,
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Motherwort ( Leonurus cardiaca ) is the only species of the genus Leonurus in Iran. It
has many different compounds such as flavonoids, iridoids, triterpene, tannins, sterols,
carotenoids useful to treat heart and therapy stomach diseases, any neurological disorders. In
this study, RAPD molecular markers were used to evaluate genetic diversity among 30
accessions from six wild populations of motherwort in Iran. Totally 60 random primers were
tested initially where 28 produced polymorphic and high resolution bands. In total, 364 DNA
fragment were obtained, from which 325 were polymorphic. Cluster analysis of genotype
based on the Dice similarity coefficient and UPGMA method was performed. The min and
max population’s values of genetic similarity were recorded between Dargaz 1 and Khansar 5
(0.12) and Sari 2 and Sari 3 (0.89) respectively. In the Cluster analysis genotypes were
divided into two main groups at 20 distances, on included Dargaz and the other contained

Sarab, Khansar, Kerman, Sari and Taleghan. Population diversity using Nei's genetic diversity

(h) and Shannon index (I) showed that genetic variation within populations Sarab and
Taleghan (h=0.10, 1=0.15) was the highest and within Kerman population was the least
(h=0.06, 1=0.10). crosses genotypes of Dargaz population with other populations according to
genetic distance determined in this study can be good option for Production Hybrid with
desired functions.

Keywords: Leonurus cardiaca, Molecular markers, Breeding, Polymorphism, Gene flow.
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