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Figure 1. The pattern of high molecular weight glutenin subunits using SDS-PAGE on 10% polyacrylamide gel
in some wheat cultivars. Number 1 to 17 are Qods, Akbari, Bezostgja, Alamot, Azar2, Pishtaz, Darab2, Hirmand,

Shiraz, Alvand, Star, Kukri, Shole, Roshan, Atrak, Hamon and Shahpasand, respectively. The cultivar Kukri
with known alleles of 1, 7+8 and 5+10 was considered as a standard to recognize alleles of other cultivars.
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Table 1. Type, number and frequency of high molecular weight glutenin subunitsin wheat cultivars

&5 o JJT el a>ly 5 Slaws 1) Sl
Loci Allele name Subunit Number Frequency (%)

a 1 3 12
Glu-Al b 2* 13 52

C Null 9 36

b 7+8 10 40

C 7+9 8 32
Glu-B1 f 13+16 2 8

i 17+18 5 20

a 2+12 15 60
Glu-D1 d 5+10 10 40

Bl ogi g LT slasliel b ol yor Glu-DL 5 Glu-BL GIU-AL 55 (sleslse ;0 YU JoSUge (359 b i glS sloasls 5 -¥ Jguo
Table 2. High molecular weight glutenin subunits at Glu-A1, Glu-B1 and Glu-D1 loci along with the allelic
scores and genomic scores of the studied cultivars

03 o)leds Loci) g5 s T skl 95 sl
Cultivar Cultivar - Glu-AL Glu-B1 Glu-D1 Allelic  Genotypic
No. name P score score
1 Akbari &S Null 7+8 2+12 1+3+2 6
2 Alamot Sgall Null 7+9 2+12 1+2+2 5
3 Alvand Sgll Null 7+8 2+12 1+3+2 6
4 Star S! Null 7+9 5+10 1+2+4 7
5 Atrak S 5! 2% 7+9 5+10 3+2+4 9
6 Azar2 Y3l Null 7+8 2+12 1+3+2 6
7 Bezostgja Lbesse 2* 7+9 5+10 3+2+4 9
8 Darab2 Yol 2* 7+9 2+12 3+2+2 7
9 Excalibure Sl 2% 17+18 5+10 3+3+4 10
10 Qouds o8 2* 7+8 2+12 3+3+2 8
11 Gladious L 1 7+8 5+10 3+3+4 10
12 Hamon Opele Null 7+9 2+12 1+2+2 5
13 Hirmand S el 2* 17+18 2+12 3+3+2 8
14 Kargj s Null 13+16 2+12 1+3+2 6
15 Kavir S 1 17+18 2+12 3+3+2 8
16 Kukri S5 1 7+8 5+10 3+3+4 10
17 Niknejad S5 2% 7+9 5+10 3+2+4 9
18 Pishtaz i 2 7+8 2+12 3+3+2 8
19 Rasol Js) 2* 7+9 5+10 3+2+4 9
20 Roshan 9, Null 7+8 2+12 1+3+2 6
21 Shahpasand =~ ww2ls Null 13+16 2+12 1+3+2 6
22 Shiraz Sy 2* 7+8 2+12 3+3+2 8
23 Shole ale 2* 7+8 2+12 3+3+2 8
24 Verinak Slisys 2% 17+18 5+10 3+3+4 10
25 Zarin ) 2* 17+18 5+10 3+3+4 10
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Figure 2. Dendrogram resulted from the cluster analysis based on high molecular weight glutenin subunitsin the
studied wheat cultivars
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Table 3. Analysis of variance of the studied quality traits for Glu-A1, Glu-B1 and Glu-D1 loci
MS) lay o (:Ske

} () &ls gy sgizee (M) SDS sy o 55 e, als (o
&5 OB &l ez, Grain protein content  SDS sedimentation Zeleny Grain
Loci df (%) volume (ml) sedimentation  hardness
Glu-Al 2 0.856 114.78 2.62 3.162
Glu-B1 3 0.907 23.84 2.54 8.093
Glu-D1 1 0.991 409.41 1.74 2.174
ool sl
Error 18 0.261 64.78 2.04 7.499
(1) Slyaess
CV (%) - 4.13 12.34 4.22 5.25

" Significant at 5% probability level.
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Table 4. Mean of the studied traits for different glutenin subunits at Glu-A1, Glu-B1 and Glu-D1 loci

(MeanSE) Las slas + - Sles

(1) &l ety (52 (MI) SDS g on> SRS
ESRNLN) 9>y Grain protein SDS sedimentation Zeleny

Loci Subunit content (%) volume (ml) sedimentation
1 12.83 + 0.324% 66.85+5.11 34.84 £ 0.91

Glu-Al 2* 12.26 + 0.151° 61.8+2.38 33.71+0.42
Null 12.36 + 0.199% 69.68 + 3.14 33.69 + 0.56

13+16 13.61 + 0.396% 68.71+6.24 3592+ 111

Glu-B1 17+18 12.17 + 0.245 67.36 + 3.87 33.37+0.69
7+8 12,51+ 0.174° 6725+ 274 34.05+0.49

749 12+ 0.198° 60.53 + 3.12 33.36+ 0.55

Glu-D1 2+12 12.16 £ 0.146 61.09 + 2.31° 3357+ 041
5+10 12.67 £ 0.187 71.46 + 2.95" 34.25+ 0.52

il (oo andllas 5590 Slao gl @i S5 sl jo baslg ) s BT @lin By, )l o Sl

aand b representing the differences between subunits at different loci for the studied traits
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Table 5. The results of stepwise regression analysis for grain protein content and SDS sedimentation volume

WA T Y w‘ro

Jue

t os»ﬂ

Unstandardized Mogme Jlixl ands o
Trait Model coefficients t-test p-value R?

Oy s s ) Constant 12.17 104.2 <0.001

B OoRaR Sy 13+16 1.23 3.18 0.004 0.353
Grain protein content (%) 1 083 257 0,018
Constant 67.17 28.69 <0.001

e £ | 5+10 10.23 3.01 0.007 0290
SDS (ml) o -6.8 -2.18 0.041
7+9 -6.9 -2.03 0.055
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Abstract

To evaluate the variations of high molecular weight glutenin subunits (HMW-Gs) at the Glu-1 loci
and the relationship between different allelic combinations with grain quality traits, 25 bread wheat
varieties were assessed using SDS-PAGE method in the University of Birjand, in 2013. In this study, a
total of 14 alleles and nine alelic combinations were detected. At the Glu-Al locus, frequency of
subunit 2*, Null allele and subunit 1 were 52, 36 and 12 percent, respectively. At the Glu-B1 locus, the
most frequent allelic combination was 7+8 with 40% and 13+16 allelic combination was the |owest
with eight percent. At the Glu-D1 locus, 40% of genotypes showed 5+10 alelic combination and the
other 60% showed 2+12 alelic combination. Overall score average based on the quality of bread
wheat glutenin subunits was 7.76 out of 10, which is relatively good in quality. In this study, Kukri,
Gladious and Excalibur (Australian bread wheat cultivars), Verinak and Zarrin with the overall score
of 10 were the best in quality based on allelic combinations at the HMW-Gs loci. Alamoot and
Hamoon showed the lowest quality score of five were considered as poor quality wheat cultivars.
Based on the results of analysis of variance and stepwise regression analysis, subunit 1, 13+16 and
5+10 subunits had a positive effect on grain protein content. For SDS sedimentation volume, 5+10
subunits had the positive effect, while 2* allele and 7+9 subunits had the negative effect on this trait.
Given the important role of HMW-Gs as genetic markers for bread making and flour quality, the
results of this study is a genetic estimation of the Iranian and Australian bread wheat cultivars for their
quality characteristics.
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