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ABSTRACT: In order to study the reaction of winter wheat genotypes to drought stress in terminal, an experiment 

was conducted with 9 wheat promising lines and Shahryar varieties (control) in a randomized complete block 

design with three replications. In addition to morphological assessment in the field, gliadins electrophoresis was 

performed using the technique A-PAG in the laboratory. There was significant difference between genotypes in 

terms of all properties evaluated. The highest yield belonged to genotypes 2, 3 and 4 with 9/3 and lowest in 

genotype 5 with 1/2 ton ha. The relationship between traits showed that the increasing of peduncle length and 

reducing the number of fertile tillers will have a positive effect on performance. Due to the high correlation of grain 

yield with grains per spike indicated that these traits can also be a good measure for the selection of high yielding 

varieties. In grouping, according to the jacquard distance and cluster analysis based on protein data in genotype 4 

which is, yielding, fast flowering and preterm, short legs, high claws which had high hyacinths length, had the 

farthest distance with the other genotypes is being studied. 
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INTRODUCTION 

 

 Wheat (Triticum aestivum L) is known as the most 

important crop in the world and an operating life for 

people. Create diversity in the food productions such as, 

bread, cookies, pasta, and the nodules and also because the 

cost of preparing a relatively rich source of vegetable 

protein, is caused that the majority of the nation put wheat 

in their food basket. Wheat storage proteins have been the 

group of Prolamin which is caused dough elastic and 

sticky. These proteins can be divided into two categories: 

gluten and non-gluten. Flour utility for bread is depends on 

the quantity and quality of wheat gluten. Wheat gluten 

proteins are divided into two categories: gliadin (a chain) 

and glutenin (the multi-chain) which are known as long as 

the factors determining, the value of bread and other wheat 

products values (D`Ovidio et al. 1997). These two groups 

are stored totaling 85% of the total protein in wheat 

(D`ovidio et al., 2004). The weight glutenin in terms of 

molecular weight is devided to two groups: glutenin 

subunits with high molecular weight (HMW-GS) and 

glutenin subunits with low molecular weight (LMW- GS). 

Glutenin proteins in dough are caused qualitative 

properties of dough for the final product of flour by the 

covalent bands that are formed with high and low 

molecular weight. (HMW-GS) are coded by genes Glu-1 

with locations Glu, Glu-A1, Glu-D1 and B1 which put on 

the long arm of chromosomes 1A, 1B and 1D. Glutenin 

subunits with low molecular weight (LMW-GS) are coded 

by genes Glu-3 include (Glu-A3 ,Glu-B3 and Glu-D3) 

which form the gene blocks and are on the short arm of 

chromosomes 1A, 1B, 1D (Masci et al., 1998; Johal et al., 

2004). LMW-GS is much more allelic diversity than 

HMW-GS. But because of their overlap with gliadins in 

SDS-PAGE gen, it is difficult to identify more alleles 

(Wang et al., 2005). Because of the close and significant 

relationship between allelic variation in LMW- GS with 

dough quality in bread wheat and durum, in recent years, 

extensive studies have taken of the protein in wheat and its 

close relatives.  But for LMW-GS genetic variations in 

DNA are not yet fully known and longitudinal variation in 

coding genes LMW-GS has been less studied by specific 
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markers. Often coding genes LMW-GS have a short amino 

end (13 amino acids) and highly conserved and one 

carboxyl end which is included over two-thirds of the 

peptide length and is more stable than the amino end. 

Between these two regions, repetitive regions are formed 

the number of repeating units are responsible for the 

original variation in genes length (D`ovidio et al., 2004; 

Long et al., 2005). Variation in the genes length and the 

number of Sistine is known as the two effective factors in 

the quality of the protein (Long et al., 2008). So far, 

several specific primers based on the amino and carboxyl 

end which are protected areas, are designed to a group of 

genes in the gene block Glu-3. Specific markers are used 

to identify the alleles that are unknown because of 

overlapping of gliadin proteins with LMW-GS subunits 

(Wang et al., 2008). Also by these markers is provided 

choice of high-quality allele-containing genotypes at early 

stages of growth, to obtain information on allelic diversity, 

LMW-GS gene family evolution and the study of false 

genes creation in the wheat genome (huang et al., 

2005.Chardot et al., 2002). Longitudinal variation of 

coding genes of LMW-GS by specific primers in bread 

wheat according to their potential may provide valuable 

information for the reform process. The purpose of this 

study is allelic variation in the coding gene blocks for 

LMW-GS and the study of their correlation with important 

quality traits among bread wheat cultivars.  

 

MATERIALS AND METHODS 

 

 In order to study the reaction of winter wheat 

genotypes to drought stress in terminal, an experiment was 

conducted with 9 wheat promising lines and Shahryar 

varieties (control), (Table 1)  in a randomized complete 

block design with three replications. In addition to 

morphological assessment in the field, gliadins 

electrophoresis was performed using the technique A-PAG 

in the laboratory. Electrophoresis A-PAGE based on 

Metakufesky 1991 took place with little change in the 

volume of material. The materials used in this experiment 

are: aluminum lactate, lactate acid 80%, sucrose, Pigment 

Pyronin, acrylamide, bass acrylamide, ascorbic acid, Ferric 

sulfate H2O2 Fe2 (SO4) 3, 3 chloroacetic acid and TCA 

Blue. Vertical electrophoresis apparatus manufacturing of 

paya CO and glass with dimensions of 12 * 15 * 0.7 cm, 

and Power suplay apparatus making Sahand Co and for 

keep down the temperature were used of the circulation or 

cooling tanks. 

 
Table 1. List of studied genotypes 

C-86-1 Shahryar 
C-86-2 C-80-4 

C-86-3 Bloudan/3/Bb/7C*2//Y50E/3*Kal/4/MV 17 
C-86-4 Yan 7578. 128/4/Chil/24*Star 

C-86-5 Yan 7578. 128/5/Chil/2*Star 

C-86-6 Yan 7578. 128/6/Chil/2*Star 

C-86-7 ID800994W/Vee//F900K/3/Pony/Opata 

C-86-8 Bhr*5/Aga//Sni/3/Trk13/4/Drc 

C-86-9 Bilinmiyen 96. 40 
C-86-10 LC 909 Mima 

 

RESULTS AND DISCUSSION 

 

 Cluster analysis methods have been reported for 

protein patterns (Huff et al., 1993; Liu et al., 1994; Wu & 

Lin, 1994; Peakall et al., 1995; Huff, 1997). cophenetic 

coefficient was calculated to select classification method, 

using software NTSYSc 2. 02e which the highest value 

was concerned the Ward method based on matrix jacquard 

(Jaccard, 1908) and (R=85%) (Figure 1). According to 

results, 10 genotypes were divided into three groups. So, 

the first group consisted of 3 genotypes, the numbers of 5, 

7 and 9 that were moderate in terms of the performance 

and most of the studied traits. The second group was 

genotype 4 which was, yielding, fast flowering and 

preterm, short legs, high claws which had high hyacinths 

length, and was at a high level in terms of assessed. The 

third group of six genotypes 1, 2, 3, 6, 8 and 10 had the 

greatest members and less value. 
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Figure 1. Dendrogram graph of studied genotypes based on WARD and protein data 
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Table 2. The average of assessment properties with department’s separation from the cluster analysis 

cluster number 
Grain 

yield 

Day to 

growing 

Day to 

flowering 

Harvest 

index 

1000 

grain 

weight 

Peduncle 

weight 

Peduncle 

length 

Biological 

function 
height 

Seed 

weight in 

lavender 

Spike 

length 

Number of 

fertile 

tillers 

Number of 

infertile 

tillers 

total 

number 

of tillers 

1 3 2.26 176.00 136.17 47.97 45.02 0.25 35.58 191.25 97.41 2.26 93.10 165.88 5.95 171.55 

2 1 3.11 174.50 134.83 49.96 46.07 0.25 37.47 206.85 92.93 2.42 107.56 176.15 5.17 181.33 

3 6 2.52 175.17 136.36 47.01 45.88 0.27 36.17 241.41 93.60 2.31 100.54 175.01 6.81 181.72 

 

Comparison of Electrophoresis data grouping with 

grouping obtained by cluster analysis of morphological 

data showed that 10 genotypes underwent at similar 

groups; In other words grouping were consistent based on 

morphological characteristics and protein bands with the 

35%. Similarity coefficients between the genotypes were 

calculated of the protein bands using jacquard 

(Moghaddam et al, 1994): 

Jacquard Coefficient = 
 

     
 

A: The number of bands that are present in both species. 

B: The number of bands that limited to first species. 

C: The number of bands that limited to second species. 

It should be noted that the coefficients in the range of 0/0 

and 1 are variable and whatever coefficients of similarity 

between the two genotypes is more, the two genotypes are 

more similar in terms of protein bands and biochemical. 

According to table 3 lowest similarity coefficient between 

genotype 4 with the other genotypes studied that indicates 

a sharp difference in the genotype in terms of total seed 

proteins. To obtain maximum Heterocyst in hybrid 

production, the genotypes have the maximum difference in 

terms of electrophoresis pattern of protein bands, are 

intersected together. 

 
Table 3. Jacquard similarity coefficients for protein bands of 10 wheat 

genotypes 

  G1 G2 G3 G4 G5 G6 G7 G8 G9 G10 

G1 1.0                   

G2 0.5 1.0                 
G3 0.7 0.8 1.0               

G4 0.0 0.0 0.0 1.0             

G5 0.0 0.0 0.0 0.0 1.0           
G6 0.7 0.6 0.5 0.0 0.0 1.0         

G7 0.0 0.0 0.0 0.0 0.0 0.0 1.0       

G8 0.8 0.7 0.6 0.0 0.0 0.9 0.0 1.0     
G9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0   

G10 0.4 0.7 0.7 0.0 0.0 0.7 0.0 0.5 0.0 1.0 

 

CONCLUSION 

 

 There was significant difference between genotypes 

in terms of all properties evaluated. The highest yield 

belonged to genotypes 2, 3 and 4 with 9/3 and the lowest 

in genotype 5 with 1/2 ton ha. The relationship between 

traits showed that the increasing of peduncle length and 

reducing the number of fertile tillers will have a positive 

effect on performance, Due to the high correlation of grain 

yield with grains per spike indicated that these traits can 

also be a good measure for the selection of high yielding 

varieties. In grouping, according to the jacquard distance 

and cluster analysis based on protein data in genotype 4 

which is, yielding, fast flowering and preterm, short legs, 

high claws which had high hyacinths length, had the 

farthest distance with the other genotypes is being studied. 
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