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Table 1. List of studied barley genotypes, their respected parents and percent of beta-glucan content

Lines+/cultivars* Parents Beta-glucan content (%)

Zahak* Poa / Hjo //Qjina 10.00

Hagana* - 10.50

Izeh* - 10.25

205 Strain/D171//106 Deir Alla/3/08-Rhn/4/Gustoe//01-

Yosef* Chn/Lignee527 12.05

Reihan* - 10.75

Nimrooz* Trompillo 9.50

Sararoud* - 7.21

Bahman* Scotia // F1, 18- Ny 6005/68-21961WA 8.50

Nosrat* Karon/Kavir 9.51

Ansar* Yeasevi 93 10.05

Abidar* Yeasevi 93 11.00
Lignee131/3/4679/105//Yeal68. 4/4/GB 83-7IRDBC05-06-

E94B16+ 235-OMH-OMh-OMh-OMH-2MH 10.00
Yeal68.4/Ywa605.5 Yea206-4A-3//C-25106IRDBC05-06-

E94B14+ 218-OMH-OMh-OMh-OMH-3MH 11.00

C-25041 /Sahand IRDBC05-06-032-OMH-OMh-OMh-

E94B9+ OMH-5MH 10.01
Gara Arpa / C-25041 IRDBC05-06-210-OMH-OMh-OMh-

E94B10+ OMH-1MH 10.80
TOKAK{/3/Zarjau/80-5151//GKOmega ICB05-1057-OAP-

E94B3+ OMh-OMh-OMH-3MH 12.48

E94B20+ EFES32 8.12
Lignee131/3/4679/105//Yeal68.4/4/Denmark IRBC05-06-

E94B17+ 235-OMH-OMh-OMh-OMH-2MH 11.25
Antares/Ky36-1294//Slrlcbh-0383/3/ Sahand IRDBC05-06-

Sacty 295-OMH-OMh-OMh-OMH-4MH 10.25
Yeal68.4/Ywa605Yea206/ Dictoo IRDBC0506215-OMH -

E94B11+ OMH-5MH 8.13
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Table 2. Characteristics of studied ISSR primers

s S5kl Yoo g PSPSIRY Jlasl sles
Primers 5°—3 Sequence” Bands size (bp) Annealing temperature (°C)
IS-2 (CA)6 GG 400-2800
IS-7 (CT)8 AC 700-3000 48
IS-11 (GAG)3 GC 300-2000 56
ISSR-1 VBV-(AC)7 200-1700 59.3
ISSR-2 BDB-(CA)7 500-1700 59.3
ISSR-3 HBH-(CT)7 400-1700 54
ISSR-4 GCV-(TC)7 400-2000 57
ISSR-5 VCG--(TC)7 300-2800 58
ISSR-6 BDV-(AG)7 400-2000 55
ISSR1+IS11 _ 400-1600 57.5
ISSR1+ISSR2 _ 300-1900 59.3
1S2+1S7 _ 300-1700 50
ISSR4+ISSR5 _ 300-2000 57
ISSR4+1S11 _ 200-1500 56
ISSR3+ISSR4 _ 300-1700 55
ISSR1+ISSR3 _ 400-1700 57
ISSR1+ISSR4 _ 400-1700 59
IS7+ISSR5 _ 300-2000 56
IS2+ISSR2 _ 400-1600 50
IS7+ISSR1 400-1700 53.5
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Figure 1. Mean of beta-glucan content in barley genotypes. Mean comparison was performed based on protected

least significant differences (PLSD) at the 0.01 significance level. Same letters on each column indicate a non-
significant difference.
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Table 3. The estimated total number of amplified bands (TB), number of polymorphic bands per each primer
(PB), percentage of polymorphism (PP%), number of unique bands (UB), genetic diversity (He), Shannon Index
(1) and effective multiplex ratio (EMR) characters for 20 ISSR primers

Marker B PB PP% UB He | EMR
ISSR1 15 14 93.33 1 0.33 0.49 13.07
ISSR2 8 5 62.5 0 0.21 0.31 3.125
ISSR3 8 6 75 0 0.29 0.43 4,50
ISSR4 12 9 75 0 0.27 0.40 6.75
ISSR5 11 5 45.45 0 0.21 0.29 2.27
ISSR6 7 4 57.14 0 0.25 0.36 2.29
1S2 8 7 87.5 1 0.29 0.43 6.13
I1S7 5 2 40 0 0.16 0.23 0.80
1S11 11 9 81.82 0 0.28 0.42 7.36
ISSR1+ISSR2 14 9 64.29 0 0.24 0.36 5.79
ISSR1+ISSR3 10 9 920 0 0.29 0.44 8.10
ISSR1+ISSR4 9 8 88.89 0 0.29 0.44 7.11
ISSR1+IS7 9 7 77.78 0 0.27 0.41 5.44
ISSR1+IS11 10 7 70 1 0.22 0.33 4.90
1S2+ISSR2 9 5 55.56 0 0.26 0.36 2.78
1S2+1S7 7 5 71.43 1 0.26 0.38 3.57
ISSR3+ISSR4 10 7 70 0 0.33 0.46 4.90
ISSR4+ISSR5 11 6 54.55 0 0.15 0.24 3.27
IS7+ISSR5 10 4 40 0 0.15 0.23 1.60
ISSR4+1S11 8 6 75 0 0.28 0.42 4.50
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Figure 2. UPGMA dendrogram of the 20 barley genotypes obtained via Jaccard genetic similarity coefficient
using ISSR markers
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Table 4. Informative ISSR primers for beta-glucan content of barley grains
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Effective ISSR markers P g

ISSR4 1300 6.506 2 0.036 0.578" 0.243
ISSR5 1700 7.057 2 0.029 -0.552" 0.297
ISSR5 2800 6.075 2 0.048 -0.521" 0.280
ISSR6 700 6.654 2 0.036 -0.638™ 0.424
1S2 900 6.274 2 0.043 -0.674™ 0.366
ISSR1+ISSR4 1400 7.902 2 0.019 0.622™ 0.422
ISSR4+ISSR5 300 8.916 2 0.012 0.594™ 0.318
1S2+ISSR2 1300 7.069 2 0.029 -0.646™ 0.293
1S2+ISSR2 1400 7.917 2 0.015 0.597" 0.402
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Figure 3. Banding pattern of ISSR6 and 1S2+ISSR2 primers in 20 barley genotypes. 1: Zahak; 2: Hagana; 3:

Izeh; 4: Yosef; 5: E94B16; 6: E94B14; 7: E94B9; 8: E94B10; 9: E94B3; 10: E94B20; 11: Ansar; 12: E94B17,;
13: Abidar; 14: E94B6; 15: E94B11; 16: Reyhan; 17: Nimrooz; 18: Sararood; 19: Bahman; 20: Nosrat. The
arrows show informative bands related to high (1400bp) and low (1300 and 700 bp) contents of seed’s beta-

glucan, respectively.
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Abstract

In this study, variation of beta-glucan content was assessed in 20 barley line and cultivars based on
complete block design with three replications. Genetic diversity of these genotypes was also evaluated
using ISSR markers. Beta-glucan extracted by an enzymatic method. Significant differences were
found at the level of 1% among barley genotypes for beta-glucan content. The beta glucan content was
variable from 7.21 to 12.48 and, the Yosef, E94B3 and E94B17 genotypes hold the highest content of
the beta-glucan. ISSR primers with average polymorphism of 66.79%, genetic diversity of 0.25 and
Shannon index of 0.37 were determined as efficient markers for studying genetic diversity. The barley
lines and cultivars were assigned in two distinct groups according to their genetic pedigree. On the
basis of non-parametric Kruskal-Wallis, Spearman correlation, and stepwise regression analysis, nine
informative primers were detected explaining highest seed’s beta-glucan content variations ranging
from 24.3 to 42.4 percent. The ISSR6 (700), the combination of ISSR1+ISSR4 (1400) and 1S2+
ISSR2 (1400) primers were the most informative primers for the beta-glucan content. The informative
markers provide possible functional and efficient marker based selection method and, screening the
barley germplasms for the highest beta-glucan content.
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