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ABSTRACT 
 
Genetic variations of cultivars are very interesting in reducing genetic vulnerability and lead to stable control of production. 
This study was conducted to determine the variation of endosperm protein subunits of 42 wheat landraces from northwest of 
Iran. Results showed the existence of variation at HMW-Glutenins, LMW-Glutenins and ω-gliadins regions. Frequency of 
landraces with 2 + 12 subunits was more than landraces with 5 + 10. In addition, new protein subunits appeared at HMW-GS 
region, between 1 and 2 bands region (related to Glu-A1) and 2 and 3 bands region (related to Glu-D1). Tow-way analysis of 
protein content variance also showed the significant differences between experimental landraces. 
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INTRODUCTION 
 

Narrow genetic background has restricted improved 
varieties of main crop tolerance to biotic and abiotic 
stresses. Early farmers grew genetic blended cultivars 
(landraces) on a very large scale and thereby extended 
genotypes possess effective genetic make up against various 
plant diseases. Today it is realized that the use of genetically 
different varieties is an effective strategy in order to 
minimized genetic vulnerability (Smale et al., 2002). 
Depending on their geographical regions, landraces had 
specific genetic background that can be used in genetic 
research program (Allard, 1996). In addition, landraces are 
important genetic resources that improve gene pools of 
modern cultivars by introducing new alleles (Feldman & 
Sears, 1981; Nevo & Payne, 1987). 

In order to evaluate genetic diversity the study of 
biochemical and molecular markers, less affected by 
environmental factors, is more important than 
morphological traits (Plaschke et al., 1990; Röder et al., 
1998; Korzun et al., 1999). Seed storage proteins are the 
result of expression of genome and contain extensive 
genetic variation in wheat landraces. Thus, they are taken as 
good criteria for genetic diversity studies (Porceddue et al., 
1998). 

The most important part of these proteins was 
polymeric glutenin subunits and monomeric gliadins. 
Especially, glutenin components are important in quality 
determination as viscoelastic properties of bread wheat flour 
(Payne & Lawrence, 1983). HMW-GS are encoded by two 
type of genes called (x:y) that are located on three loci (Glu-

A1, Glu-B1 & Glu-D1) placed on long arms of the group 1 
chromosomes (Lawrence & Shepherd, 1981). Gene loci on 
chromosomes are controlled main LMW-GS (subunits B) 
(Payne et al., 1987). Payne et al. (1987) showed that allelic 
variation at Glu-D1 locus had greater effects than other loci 
on bread making quality. According to some studies, 
subunit combination 5 + 10 was good, whereas subunit 
combination 2 + 12 associated with poor bread making 
quality (Gupta et al., 1989, 1994). Therefore, local varieties 
are most important in breeding programs in order to 
improving crop quality, and biotic and abiotic stress 
resistance (Metakovsky & Branlard, 1998). 

Northwest of Iran is amongst the main centers of 
origin and diversity of bread wheat (Harlan & Zohary, 
1976). The present study was carried out to evaluate the 
biodiversity of wheat landraces in relation to storage protein 
subunits of this region. 
 
MATERIALS AND METHODS 
 

Seeds of 42 wheat landraces of Northwest of Iran 
obtained from national gene bank of Iran and seed storage 
proteins were extracted according to procedure described by 
Payne and Lawrence (1983). Based on Lawrence and 
Shepherd (1981) method with slight modification, extracted 
protein fractionated by one-dimensional (sodium dodecyl 
sulfate polyacrylamid gel electrophoresis) SDS-PAGE 
(10%). Identification of the subunits were performed based 
on catalogue described by Payne et al. (1981). Subsequently 
cluster analysis was made with NTSYS software after gel 
scoring (James Rohlf, 2000). In addition, the total extracted 



 
CHAPARZADEH et al. / Int. J. Agri. Biol., Vol. 10, No. 1, 2008 

Table I. Comparison of protein content means in wheat 
landraces 
 
Landrace Protein 

content 
Landrace Protein 

content 
(mg g-1 FW) 

Landrace Protein 
content  
(mg g-1 FW) 

1 65 15 56 29 63.16 
2 60.16 16 66.65 30 54.00 
3 59.87 17 65.00 31 63.16 
4 62.16 18 64.85 32 63.86 
5 60.66 19 63.96 33 66.00 
6 55.00 20 61.16 34 81.00 
7 63.86 21 62.16 35 72.53 
8 59.17 22 54.00 36 60.76 
9 65.00 23 57.27 37 61.16 
10 61.16 24 69.00 38 63.06 
11 50.00 25 64.45 39 60.57 
12 68.44 26 62.16 40 43.31 
13 69.74 27 63.76 41 45.10 
14 55.00 28 58.36 42 51.44 
     LSD0.05 = 8.7
 
Table II. Two way analysis of variance based on 
protein content in the wheat landraces 
 
Source of Variation df Means of squares 
Replication 4 535

protein content of seed was calculated 
spectrophotometerically using lowry (Lowry et al., 1951) 
method in quintuplicate. 
 
RESULTS AND DISCUSSION 
 

Identification of the HMW glutenin subunits 
confirmed the probable polymorphism of these subunits in 
the experimental landraces. A majority of the subunits 
encoded by Glu-D1 locus were 2 + 12, 3 + 12 and 4 + 12, 
while 5 + 10 subunit was in the lower frequency (Fig. 2b). 
In addition, in some of the experimental landraces there was 
new subunit in the region between 2 and 4 subunits that 
encoded by Glu-D1 locus (Fig. 2b). None of our samples 
involved one subunit encoded by Glu-A1 locus, which 
proposed that this subunit after breeding efforts of 
hybridization and selection procedures might be added to 
genetic background of local varieties but the null and 2  ٭
subunits were predominant (Fig. 2a). Results showed the 6 
+ 8 and 7 + 8 subunits encoded by Glu-D1 locus were more 
predominant than others (Fig 2c). In agreement with these 
results, Valizadeh et al. (2001) mentioned the lower 
frequency of 5 + 10 and lack of 1 subunits in some other 
landraces from Iran. 

٭٭

Landrace 41 180٭٭
Experimental error 164 54.3 Singh et al. (2007) divided 32 Indian wheat landraces 

to two groups based on HMW-Gs subunits. One group (with 
23 accessions) indicated genetic homology and another 
group (with nine accessions) was genetically heterogeneous. 
They identified new subunits at both groups. Also the 
highest frequency of subunits at Glu-1 loci were related to 
subunits of 2, 17 + 18 and 2 + 12 at Glu-A1, Glu-B1 and 
Glu-D1 loci, respectively. Gregova et al. (1999, 2006) 
studied two groups of European wheat landraces and 
obsolete cultivars. In the first study, subunits 1, 7 + 9 and 2 
+ 12 encoded by Glu-A1, Glu-B1 and Glu-D1 loci were 
predominant respectively. The second study showed 
majority of cases were null allele at Glu-A1 locus, 7 + 8 
allele at Glu-B1 locus and 2 + 12 allele at Glu-D1 locus. In 
Romanian wheat landraces, null allele at Glu-A1 locus, 7 + 
9 allele at Glu-B1 locus and 5 + 10 allele at Glu-D1 locus, 
had the highest frequency (Popa et al., 2003). 

٭٭

The study of allelic variation at the loci encoding 
HMW-Gs subunits in Japanese and Chinese hexaploid 
wheat demonstrated predominance in null allele at Glu-A1 
locus, 7 + 8 allele at Glu-B1 and 2 + 12 allele at Glu-D1 
locus, which agreed the studies from Japan (Nakamura, 
2000). Tahir et al. (1996) reported that the highest 
frequency were found for the null allele at Glu-A1 locus, 17 
+ 18 allele at Glu-B1 locus and 2 + 12, at Glu-D1 locus in 
the hexaploid wheat landraces of Pakistan. In agreement of 
these studies, our results also showed the lower frequency of 
valuable bread making subunits of landraces. This fact 
showed that there must be further efforts in order to reach 
high bread making quality flour in relation to landraces all 
over the world. This showed that composition of subunits in 
any region had adaptive value with respect to eco-

geographic condition (Nevo & Payne, 1987). 

, means the significant difference in p≤ 0.01 
 

Fig. 1. Cluster analysis of HWM-Glutenins in wheat 
landraces 
 

Assessment of the protein content of experimental 
materials performed using by Lowry method (Lowry et al., 
1951). This method is sensitive to low concentration of 
protein. Price (1996) suggested concentration of 0.005 – 0.1 
mg of protein per ml. Two- way variance analysis based on 
protein content showed significant results and there was 
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Fig. 2. Frequency of different alleles encoded by: (a) Glu-A1, (b) Glu-D1, (c) Glu-B1 in the experimental wheat 
landraces 
 

 
 

Fig. 3. Difference between protein content (mg g-1 fresh weight) of wheat landraces (LSD0.05 = 8.7) 
 

significant differences between means assessments of 
protein contents (Fig. 3 & Table I). This confirmed the 
existence of genetic difference and existence of genetic 
variance between landraces (Table II). This genetic variance 
could be use in any selection programs in order to develop 
seed with high quality and quantity. It observed not only in 
the case of subunits but also in the case of protein content 
there were genetic variations in the studding landraces. 

Additionally, in order to better study the observed 
variation, cluster analysis of the scored HMW-Glutenin 
subunits was performed (Payne & Lawrence, 1983). Based 
on simple matching coefficient and furthest neighbors 
linkage method (Fig. 1) for grouping the landraces we found 
five cluster in the seed bulk of landraces. In order to better 
identify the subunits, SDS-PAGE performed for single seed 
too. According to the cluster analysis, there were similarities 
between and within clusters. 
 
CONCLUSION 
 

Variation in glutenin structural subunits can be 
exploited by wheat breeders for the introduction of new 
varieties with improved bread-making quality. This study 
confirmed that landraces of Northwest of Iran have valuable 
biodiversity in order to use in any bread-making breeding 
and to increase quality (protein type with respect to 
subunits) and quantity (protein content). The existence of 
some new subunits was also documented, which may cause 
and preferred by hidden natural selection to local 
environment. In order to stop genetic erosion, it is necessary 
to preserve the common wheat germplasms. This evaluation 

can be used to predict bread making quality and introduction 
of new alleles. 
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