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Figure 1. Banding pattern of microsatellite marker EBMACG679 in some of the Iranian barley genotypes
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Table 1. The characteristics of microsatellite primers used in polymerase chain reaction (PCR)
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Marker name Choromosome Annealing Marker name  Choromosome Annealing
Temperature (°C) Temperature (°C)
TACMD 4H E GBM1411 1H F/60*
HVBAMY 4H/5H F/53 GBM1480 1H F/60
GBM1295 5H F/60 GBM1487 1H F/60
GBM5028 5H F/60 HVM63 1H/2H E**
SCSSR10148 5H F BMAGO0813 2H E
BMAC0163 5H F BMAG378 2H E
GBM1325 5H F/60 GBM1149 2H F/60
GBMS141 5H/7H E/53 GBM1251 2 F/60
BMAC0282 5H/7H E GBM1408 2H F/60
GBM1075 6H F/60 SCSRR12344 2H E
GBM1267 6H F/60 SCSSR10226 2H F
GBM1276 6H F/60 BMAC0209 3H F/58
GBM1404 6H F/60 BMAGO0013 3H F
HVM74 6H A EBMAC0871 3H E
BMAGO0807 6H/7TH E GBM 1450 3H F/60
BMAG0174 6H/7TH F GBM1405 3H F/60
BMACO0167 7H E GMS116 3H E
BMAGO0507 7H F Hv13GElll 3H F
BMAG0516 7H F/55 SCSSR25538 3H E
EBMAG0794 7H F/49 GBM1300 3H F/60
EBMATCO0016 7H 57/E GBM1420 3H F
GBM1116 7H F/60 HVM70 3H A
GBM1297 7H F/60 BMACO0310 4H E
GBM1413 7H E BMAGO0375 4H E
GBM1419 7H F/60 EBMAC0635 4H F
GBM1428 7H F/60 EBMACO0788 4H F
GMS046 7H E EBMACO0906 4H E
BMAC0064 7H E/58 GBM1422 4H F/60
BMAG0109 H F GBM1482 4H F/60
BMAGO0135 7H E BMAC0084 4H F/54
GBM1494 7H F/60 BMAC0181 4H E/58
GBM1552 - F/60 GBM1364 4H F
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* Thermal cycling conditions included denaturation at 94°C for 4 min and 30 cycle at 94°C for 30 sec, annealing
at 60°C for 30 sec and finaly cycle at 72°C for 10 min.

** Thermal cycling conditions included denaturation at 94°C for 4 min and 30 cycle at 94°C for 1 min,
annealing at 58°C for 1 sec, 72°C for 1 sec and finaly one cycle at 72°C for 10 min.
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Table 2. The polymorphism information content (PIC) value, amount of heterozygosity, gene diversity, allele
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No. and frequency of more common allele for SSR markers in relation to barley genotypes

ST s S| (¢ 42
Sl sl Pl s Pl slass S EsS PP dr’“’
Marker Frequency of more Allele No.  Gene diversity  Heterozygosity HSar

common allele PIC
GBM1482 0.44 6.00 0.72 0.00 0.68
SCSSR10148 0.45 8.00 0.74 0.00 0.71
GMS116 0.18 10.00 0.88 0.00 0.86
BMACO0310 0.39 8.00 0.77 0.00 0.74
EBMAG0794 0.80 3.00 0.34 0.00 0.31
GBM1413 0.41 6.00 0.74 0.00 0.75
EBMACO0906 0.29 8.00 0.79 0.00 0.76
EBMATCO0016 0.22 11.00 0.84 0.06 0.83
GBMS141 0.23 10.00 0.85 0.00 0.84
HVM74 0.22 10.00 0.86 0.00 0.84
BMAGO0507 0.15 14.00 0.90 0.00 0.89
BMAGO0516 0.29 8.00 0.83 0.00 0.80
BMAGO0807 0.63 5.00 0.55 0.00 0.50
BMAGO0813 0.31 9.00 0.81 0.01 0.79
EBMACO0635 0.30 11.00 0.84 0.07 0.82
EBMACO0788 0.13 12.00 0.91 0.01 0.90
EBMACO0871 0.23 8.00 0.84 0.00 0.82
GBM1267 0.84 2.00 0.27 0.00 0.24
GBM1251 0.63 3.00 0.50 0.00 0.43
GBM1075 0.65 3.00 0.50 0.00 0.44
BMAGO0375 0.50 3.00 0.63 0.00 0.56
GMS046 0.70 3.00 0.47 0.00 0.42
GBM5028 0.60 2.00 0.48 0.00 0.37
GBM1419 0.94 3.00 0.11 0.01 0.11
SCSSR25538 0.81 2.00 0.31 0.00 0.26
BMACO0167 0.55 3.00 0.56 0.00 0.48
BMACO0209 0.36 7.00 0.74 0.00 0.70
GBM1411 0.97 2.00 0.06 0.00 0.05
GBM1405 0.58 3.00 0.57 0.02 0.51
GBM1404 0.96 2.00 0.08 0.00 0.08
GBM1297 0.93 2.00 0.13 0.00 0.12
SCSRR12344 0.65 3.00 0.52 0.00 0.46
HVI3 0.67 3.00 0.48 0.00 0.42
GBM1552 0.84 2.00 0.26 0.13 0.23
GBM 1450 0.47 3.00 0.57 0.00 0.48
GBM1480 0.76 2.00 0.37 0.00 0.30
GBM1408 0.94 2.00 0.12 0.00 0.11
GBM1422 0.56 4.00 0.61 0.00 0.55
GBM1276 0.62 3.00 0.53 0.00 0.47
GBM1295 0.72 2.00 0.40 0.00 0.32
GBM1428 0.56 2.00 0.49 0.00 0.37
HVBAMY 0.57 3.00 0.58 0.00 0.51
BMAGO0013 0.35 6.00 0.72 0.00 0.67
GBM1149 0.90 2.00 0.19 0.00 0.17
GBM1116 0.86 2.00 0.25 0.00 0.22
Sk (Mean) 0.56 5.02 0.55 0.01 0.51
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Figure 2. Grouping of the studied barley genotypes based on SSR marker data using the Minimum Evolution
algorithm and P-distance coefficient
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analysis, using microsatellite data
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Abstract

Due to their adaptation to different environment conditions, landraces are valuable genetic resurces for
incresing diversity of breeding germplasms and are potential resources for biotic and abiotic stress
resistant genes. In the present study, genetic diversity and relationships of 119 barely landraces from
different countries along with 25 commerical varieties and breeding lines were assessed, using 45
microsatellite primer pairs. In total, 225 alleles range from 2 to 14 and an average of 5 alleles per locus
were amplified. Polymorphic information contenet (PIC) varied from 0.05 to 0.90 with a mean of 0.51.
The minimum and maximum frequency of common allele belonged to EBMACO0788 (0.13) and
GBM1411 (0.97) markers, respectively. Analysis of molecular variance (AMOVA) revealed a higher
within group variation (94%) than between group. Maximum and minimum Shannon’s and Nei gene
diversity indices were observed in Iranian and Egyptian landraces, respectively. Cluster analysis using
Minimum Evolution algorithm and P-distance coefficient assigned the studied genotypes into three
groups. This grouping was partly consistent with geographical origins of the genotypes.
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