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Table 1: Characteristics of the SSR primers used in this study

5 O L5l JIg Jlait sles &
Locus Primers sequence Annealing temperature (°C) Reference
WGAO001 F: TTGGAAGGGAAGGGAAATG 56 Dangel et al. 2005
R: CGCGCACATACGTAAATCAC
WGAO009 F: CATCAAAGCAAGCAATGGG 56 Dangel et al. 2005
R: CCATTGCTCTGTGATTGGG
WGAO089 F: ACCCATCTTTCACGTGTGTG 60 Dangel et al. 2005
R: TGCCTAATTAGCAATTTCCA
WGA202 F: CCCATCTACCGTTGCACTTT 59 Dangel et al. 2005
R: GCTGGTGGTTCTATCATGGG
WGA225 F: AATCCCTCTCCTGGGCAG 53 Dangel et al. 2005
R: TGTTCCACTGACCACTTCCA
WGA276 F: CTCACTTTCTCGGCTCTTCC 56 Dangel et al. 2005
R: GGTCTTATGTGGGCAGTCGT
WGA321 F: TCCAATCGAAACTCCAAAGG 58 Dangel et al. 2005
R: GTCCAAAGACGATGATGGA
WGA332 F: ACGTCGTTCTGCACTCCTCT 56 Dangel et al. 2005
R: GCCACAGGAACGAGTGCT
WGA349 F: TGGCGAAAGTTTATTTTTTGC 55 Dangel et a. 2005
R: ACAAATGCACAGCAGCAAAC
WGA32 F: CTCGGTAAGCCACACCAATT 57 Woeste et al. 2002
R: ACGGGCAGTGTATGCATGTA
WGA71 F: ACCCGAGAGATTTCTGGGAT 57 Woeste et al. 2002

R: GGACCCAGCTCCTCTTCTCT
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Table 2. The obtained genetic parametersin Persian walnut populations with 11 SSR loci

Ssfiigen  owalia asKisia g Geusisen  Sepfipie  wreldll gl RS ITNE g iy
%5 oS o0t oaalie oa s JUEEIYN s o Soa
Locus Observed Observed Expected Expected ~polymorphism Number aﬁl;lc;bserved Number of
Hemozygosity Heterozygosity Hemozygosity Heterozygosity information content effective dlels
WGAZ276 0.1429 0.8571 0.1545 0.8455 0.8304 9 5.89
WGAQ09 0.1200 0.8500 0.1869 0.8131 0.7968 5 4.92
WGA32 0.0000 1.0000 0.2313 0.7687 0.7545 6 4.07
WGAO089 0.2692 0.7308 0.4495 0.5505 0.5399 4 217
WGA321 0.0000 1.0000 0.3151 0.6849 0.6712 5 3.04
WGA225 0.0370 0.9630 0.2502 0.7498 0.7359 4 3.79
WGAQ01 0.0714 0.9286 0.3435 0.6565 0.6448 3 2.82
WGA332 0.0370 0.9630 0.3885 0.6165 0.6001 3 2.50
WGA349 0.2308 0.7692 0.3273 0.6727 0.6598 3 294
WGA71 0.2692 0.7308 0.4970 0.5030 0.4933 2 197
WGA202 0.1538 0.8462 0.3597 0.6403 0.6280 3 2.69
e 0.1210 0.8790 0.3185 0.6815 0.6676 4.27 3.35

Mean
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Table 3: Genetic variation within Persian walnut populations based on 11 SSR loci

d LA-AJ Ky . e . . OMLM . e . . _
5 sz ool (glyione S DI (S0P 9 B (S9N )9 R i sonlice clo T )
g L . RS Y o Sy sta JI 0395
polymorphism information fecii | W -
content Shannon expected Observed effective dlels Population
. . ; observed dlels
index heterozygosity Heterozygosity
0.5794 0.9365 0.6268 0.9147 243 291 e
Malayer
0.6364 1.110 0.6873 0.8576 2.98 3.55 Olkes
Hamadan
05811 0.5811 0.6296 0.9074 2.52 3 OB rsd
Tuyserkan
0.6120 1.077 0.6624 0.8290 2.88 3.54 O =
Serkan
0.6022 0.9262 0.6515 0.8771 2.70 3.25 oFibes
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Table 4. Genetic distance among Persian walnut populations based on Nei,s (1978) similarity coefficient and
UPGMA method

0353 e Ol OB s OB
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)’){"' * kK
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Olxen 0.2207 whx
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Figure 1: Dendrogram of genetic diversity among Persian walnut populations based on Nei,s (1978) Similarity

Coefficient and UPGMA method
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Figure 2: Dendrogram of genetic diversity among Persian walnut population based on Jackard Similarity Coefficient
and UPGMA method
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Analysis of Genetic Diversity Among Some Persian Walnut Populations of Hamedan
Province Using SSR Markers

Karimil, R., Ershadi® A. and Vahdati®, K.

Abstract

Iran is on of the rich genetic resources of Persian walnut. Using the genetic variation of this gene pool for
identifying and introducing new promising genotypes and cultivars counts as a first step of breeding programs.
Molecular methods has provides a new opportunity for genetic study of plant varieties. Considering many advantages
including high polymorphism and co-dominant mode of inheritance make Simple Sequence Repeat (SSR) as ided
markers in cultivar identification and study the genetic relationship of populations especially in allogam heterozygote
plants like Persian walnut. In this study, the genetic diversity and structure of four Persian walnut (Juglans regia L.)
populations including 28 genotypes in hamedan province was studied using 11 SSR markers. In total, 47 polymorphic
aleles were detected. The average of observed dleles was equa to 4.3 in each locus. Hardy-Weinberg (HW)
equilibrium was not detected in most of the loci that could be related to selection pressure and natural selection in
different climatic conditions. The highest genetic distance was found between Tuyserkan and Malayer populations and
lowest genetic distance was found between Tuyserkan and Serkan populations. Cluster analysis based on Nei similarity
coefficient matrix using UPGMA method classified the populations into two main groups. Classification of populations
based on molecular data did match with their geographical situations.
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