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Table 1. Name, chromosome and genetic parameters of polymorphic EST-SSR markers in the studied

barley genotypes
s piisens Mol ols JT gl Sess b Al i
Number Major allele Gene Polymorphic
Marker Chromosome of allele freJ:quency diversity informZ‘g:)nrlzontent

GBM1461 1H 5 0.36 0.74 0.69
SCSSR04163 1H 5 0.65 0.53 0.48
GBM1459 2H 2 0.58 0.49 0.37
SCSSR03381 2H 5 0.27 0.77 0.73
GBM1110 3H 3 0.55 0.58 0.50
SCSSR25691 3H 4 0.52 0.63 0.58
GBM1139 3H 2 0.60 0.48 0.37
GBM1221 4H 7 0.36 0.74 0.70
SCSSR20569 4H 5 0.46 0.65 0.58
SCSSR15334 5H 5 0.41 0.68 0.62
GBM1176 SH 3 0.83 0.29 0.27
SCSSR02306 5H 3 0.66 0.51 0.45
GBMO05939 SH 3 0.54 0.54 0.45
SCSSR18076 5H 2 0.83 0.28 0.24
SCSSR03907 5H 7 0.30 0.81 0.78
GBM1436 SH 3 0.79 0.35 0.32
SCSSR09398 6H 9 0.21 0.86 0.84
SCSSR05599 6H 4 0.41 0.70 0.65
GBM1212 6H 3 0.87 0.24 0.23
SCSSR15864 7H 4 0.44 0.70 0.65
GBM1126 7H 3 0.51 0.53 0.42
Oeiilee 4.14 0.53 0.58 0.52

Mean
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Table 2. Within group genetic diversity of barley geographical landraces, commercial varieties and breeding
lines based on Shanon’s and Nei’s indices

sy s ol pB)l ple e slaosy (e slreds (oo slaedys slaosy
Index asls el E3reAs e ez Oln! o
Commercial varieties Landraces from Egyptian Chines Iranian
and breeding lines other counters landraces landraces landraces
Shanon’s il anls 0.81 0.79 0.63 0.93 1.02
index e (0.09) 0.11) (0.11) (0.08) (0.05)*
Nei’s index 5 oesls 0.53 0.47 0.38 0.53 0.55
(0.04) (0.12) (0.06) (0.04) (0.02)
Within group  02,° oy 11.19 10.19 8.76 11.55 11.31
variance (%) (30,3) 05,5

* Digits within parenthesis indicate standard error.
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Figure 2. Grouping of barley genotypes based on EST-SSRs data using Neighbor-Joining algorithm and Kimura-2-
parameter distance coefficient.
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Figure 3. Two dimensional distribution of the studied barley genotypes based on two principal coordinates resulted from
principal coordinate analysis of EST-SSR data.
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Abstract

Landraces are valuable genetic resources in crop breeding program. Determining level of genetic
variation and relationships between landraces is necessary for optimal conservation and utilization of
these valuable resources. In the present study, genetic diversity and relationships of 119 barley
landraces from Iran, China, Egypt, Russia, Pakistan and Spain as well as 25 commercial varieties and
breeding lines were evaluated using 22 EST-SSR primer pairs. A total of 87 alleles were amplified
with an average of 4.14 alleles per locus in 21 polymorphic EST-SSR loci. Polymorphic information
content ranged from 0.23 (GBM1212) to 0.84 (SCSSR09398) with an average of 0.52. The average of
gene diversity for the studied markers was 0.58 with range of 0.24 to 0.86. Cluster analysis based on
EST-SSR data, using Neighbor-Joining algorithm and Kimura 2-parameter evolutionary distance
coefficient assigned the genotypes into five groups. In principal coordinate analysis, the first three
coordinates explained about 70.09% of total molecular variance. Biplot presentation of the genotypes
based on the two first coordinates confirmed the grouping resulted from cluster analysis. Analysis of
molecular variance revealed high within group variance in geographical groups of barley which could
be utilized in barley breeding programs. The results indicated that EST-SSR markers as functional
markers have acceptable efficiency in analysis of genotypes relationships and determining population
structure.
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