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Table 1. Some genetic characteristics in the walnut population studied based on 20 SSR loci

Jlasl gles
0 SN slie 35,555 Laxls Sse W sl T slass -5l ax3)
o Ho) oot ) o5l (Ne) (Na) GLS o
(He) Number of Aokl
Observed Shannon  ottective  UMber (Tm _
Expected heterozygosity Index alleles ofalleles  Annealing Primer
heterozygosity (Ho) ) (Na) temperature
(He) (Ne) )
(Tm)
0.81 0.22 1.85 5.18 8 58 WGA1
0.76 0.06 1.55 416 6 58 WGA4
0.82 0.36 1.86 5.49 8 57 WGA9
0.76 0.98 1.52 4.23 5 58 WGAG69
0.73 0.10 1.41 3.65 5 59 WGAT71
0.81 0.00 1.72 5.22 6 58 WGAB89
0.83 0.44 1.88 5.88 8 59 WGA118
0.82 0.34 1.90 5.52 9 60 WGA202
0.75 0.34 1.58 3.98 7 58 WGA276
0.75 0.38 1.53 4.06 6 57 WGA321
0.86 0.36 2.00 7.10 8 53.5 JRHR217037
0.77 0.28 1.64 4.35 8 55.3 JRHR207652
0.72 0.04 1.36 3.53 5 53.2 JRHR211298
0.84 0.66 1.88 6.22 7 52.4 JRHR225189
0.82 0.56 1.80 5.44 8 47.7 JRHR225564
0.77 0.34 1.66 4.40 7 477 JRHR214591
0.80 0.00 1.68 5.10 6 55.3 JRHR212067
0.80 0.42 1.68 5.02 6 50.5 JRHR209244
0.82 0.26 1.88 5.71 8 51.1 JRHR211717
0.84 0.20 1.94 6.33 8 535 JRHR217272
0.79 0.32 1.72 5.03 6.90 55.11 o
Mean

300bp Y:+bp

250 bp yo-bp

200bp v..bp

0+bP L I ol slakil 4 by e b3l i) 535 sadles 51 & 555 WEGA202 Slel (sl (5,801 -) s
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Figure 1. WGA202 primer band pattern on some walnut seedlings (The base pairs belong to the bands
derived from the 50 bp leader)
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Figere 2. Dendrogram of 140 walnut seedlings by cluster analysis by Neighbor Joining method based
on 20 SSR loci
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Figure 3. The barplot drawn by Structure 2.3.1 software, based on data from 20 SSR loci, shows the
horizontal axis of the seedlings and the vertical axis the share of each individual belonging to each
group.
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Table 3. Expected Fst and heterozygosity values for each possible group in the studied walnut
population based on k=2

sl sy ge 558555 5 o e Fst L. s 035
Expected average heterozygosity Average of Fst Group
1.30 0.038 |
1.31 0.049 1
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Table 4. Membership share matrix (Q matrix) calculated by Structure 2.3.1 software for walnut
seedlings based on k=2

YUJST \Ujf Ldlg YUJK \UJST Ldlg YUJST \UJST Ldle
Q; Q Sample Q; Q1 Sample Q: Q Sample
0.04 0.96 W95 0.91 0.09 W48 0.97 0.03 w1
0.01 0.99 W96 0.87 0.13 W49 0.98 0.02 W2
0.02 0.98 W97 0.98 0.02 W50 0.84 0.16 W3
0.01 0.99 W98 0.91 0.09 W51 0.25 0.75 w4
0.16 0.84 W99 0.97 0.03 W52 0.92 0.08 W5
0.06 0.94 W100 0.99 0.01 W53 0.95 0.05 W6
0.12 0.88 W101 0.93 0.07 W54 0.97 0.03 W7
0.98 0.02 W102 0.93 0.07 W55 0.92 0.08 W8
0.97 0.03 W103 0.07 0.93 W56 0.64 0.36 W9
0.98 0.02 W104 0.57 0.43 W57 0.06 0.94 W10
0.91 0.09 W105 0.81 0.19 W58 0.96 0.04 W11
0.08 0.92 W106 0.02 0.98 W59 0.98 0.02 W12
0.97 0.03 W107 0.10 0.90 W60 0.93 0.07 W13
0.98 0.02 W108 0.86 0.14 W61 0.94 0.06 W14
0.26 0.74 W109 0.98 0.02 W62 0.98 0.02 W15
0.03 0.97 W110 0.94 0.06 W63 0.84 0.16 W16
0.97 0.03 W111 0.95 0.05 W64 0.62 0.38 W17
0.05 0.95 W112 0.96 0.04 W65 0.16 0.84 W18
0.06 0.94 W113 0.92 0.08 W66 0.13 0.87 W19
0.22 0.78 W114 0.22 0.78 W67 0.06 0.94 W20
0.02 0.98 W115 0.02 0.98 W68 0.10 0.90 W21
0.02 0.98 W116 0.02 0.98 W69 0.97 0.03 W22
0.05 0.95 W117 0.08 0.92 W70 0.94 0.06 W23
0.13 0.87 W118 0.91 0.09 W71 0.99 0.01 W24
0.04 0.96 W119 0.32 0.68 W72 0.98 0.02 W25
0.31 0.69 W120 0.17 0.82 W73 0.98 0.02 W26
0.02 0.98 W121 0.97 0.03 W74 0.96 0.04 W27
0.04 0.96 W122 0.19 0.81 W75 0.95 0.05 W28
0.03 0.97 W123 0.10 0.90 W76 0.85 0.15 W29
0.03 0.97 W124 0.40 0.60 W77 0.35 0.65 W30
0.05 0.95 W125 0.04 0.96 W78 0.97 0.03 W31
0.05 0.95 W126 0.04 0.96 W79 0.90 0.10 W32
0.54 0.46 W127 0.02 0.98 W80 0.97 0.03 W33
0.02 0.98 W128 0.05 0.95 w81 0.94 0.06 W34
0.05 0.95 W129 0.91 0.09 w82 0.18 0.82 W35
0.01 0.99 W130 0.74 0.26 W83 0.37 0.63 W36
0.08 0.92 W131 0.96 0.04 w4 0.73 0.27 W37
0.05 0.95 W132 0.96 0.04 W85 0.40 0.60 W38
0.01 0.99 W133 0.95 0.05 W86 0.03 0.97 W39
0.07 0.93 W134 0.18 0.82 w87 0.03 0.97 W40
0.01 0.99 W135 0.05 0.95 Wwas 0.39 0.61 W41
0.07 0.93 W136 0.24 0.76 W89 0.58 0.42 W42
0.02 0.98 W137 0.73 0.27 Wa0 0.99 0.01 W43
0.06 0.94 W138 0.90 0.10 Wa1l 0.98 0.02 W44
0.02 0.98 W139 0.60 0.40 W92 0.98 0.02 W45
0.04 0.96 W140 0.40 0.60 W93 0.95 0.05 W46

0.02 0.98 W94 0.06 0.94 W47

s e LE | Jlal laey S a5 b e Glad o b Jade e sl
The text numbers in the table show the coefficient of belonging of each person to the possible groups.
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Abstract

The first and basic step in identification, conservation, protection of gene resources, genetic research,
and breeding programs is determination of genetic diversity in plant material. Using of molecular
markers is one of the most important tools in this field. Therefore, the conservation and evaluation of
genetic diversity of native plants is necessary. In order to evaluate the genetic diversity of 140 Iranian
walnut seedlings, 20 SSR primer pairs were used. The used SSR loci generated 138 alleles. The
minimum and maximum number of alleles were for SSR loci WGA69, WGA71, JRHR211298 (five
alleles) and WGA202 (nine alleles), respectively. Loci JRHR211298 and loci JRHR217037 produced
the minimum and maximum number of effective alleles, respectively. The most value of observed
heterozygosity (Ho) generated by loci WGA69. All used SSR loci, showed deviation (P<0.001) from
Hardy—Weinberg. Neigbour-joining dendrogram divided 140 walnut seedlings into five main groups.
The study of population structure, with Structure 2.3.1 software, identified two possible groups (k=2).
The results of both were largely consistent. The data based on the individual membership share matrix
and the Fst rate showed that there was no significant difference between two possible groups.

Keywords: Cluster analyses, Hardy—Weinberg equilibrium, Observed heterozygosity.
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