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Abstract

Introduction

Reducing the genetic diversity of crops as a result of the use of breeding processes leads to the
loss of a large number of useful genes and thus reduces the diversity of genetic resources, which
is one of the undeniable tools of breeding programs. Therefore, researches aimed at studying the
genetic diversity of crops can be an effective aid in preserving genetic resources and identifying
superior genotypes. Electrophoresis of seed storage proteins is a useful tool to study the
characteristics of wheat genotypes in terms of storage proteins diversity.

Materials and Methods

In the present study, the diversity of seed storage proteins of 25 durum wheat genotypes
obtained from different regions of Iran, including some landraces and commercial cultivars, was
investigated using SDS-PAGE electrophoresis. Storage proteins of the studied genotypes were
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scored and analyzed after extraction and electrophoresis. Grain protein content and total gluten
were measured by NIR and glutomatic gluten washer machines, respectively.

Results and Discussion

The Electrophoresis identified 14 polymorphic bands. Molecular analysis of variance between
landraces and commercial cultivars showed 100% intragroup diversity. Cluster analysis using
Jaccard's coefficients by UPGMA method divided the studied genotypes into 4 groups.
Genotypes No. 9 (Land race of Mashhad), 18 (Land race of Ahar) and 24 (Landrace of
Islamabad Gharb) were placed each in a separate group and the rest of the genotypes formed
another group. The two-dimensional graph resulting from principal component analysis also
confirmed these four groups. Based on Jaccard's similarity matrix, the lowest similarity and
highest genetic distance were determined between genotypes No. 24 (Land race of Islamabad
Gharb) with genotypes No. 21 (Dehdasht cultivar), 22 (Land race of Khorramabad), 23 (Dena
cultivar) and 25 (Land race of Khorramabad) with a similarity coefficient of 0.41. By comparing
the mean of genotypes for qualitative traits of grain protein content and total gluten, the highest
amount of these two traits was recorded for genotypes No. 3 (Landrace of Kermanshah), 4
(Landrace of unknown-Iran), 1 (Landrace of Khoram Abad) and 2 (Landrace of Khoramabad)
and the lowest values of both traits were obtained for genotype No. 24 (Landrace of Islamabad-
West). Genotype No. 18 (Landrace of Ahar) was also one of the genotypes with high amount of
gluten.

Conclusion

The electrophoretic pattern of seed storage proteins can determine genetic diversity based on
the presence or absence of protein bands. Therefore it can be a useful tool to identify the genetic
diversity of different plants. It is also possible for genotypes that have the greatest genetic
distance and at the same time have good quantitative and qualitative traits to participate in
breeding programs as parents. In the present study, according to the study of genotypes by
analyzing the variance of qualitative traits of grain protein content and total gluten and
comparing the mean and grouping them using the information obtained by electrophoresis, a
cross can be done between genotypes No. 3 (Landrace of Kermanshah), 4 (Landrace of
unknown-Iran), 1 (Landrace of Khoram Abad) and 2 (Landrace of Khoramabad) due to their
high content of gluten and protein with genotype No. 18 (Landrace of Ahar) due to its high
content of gluten and acceptable genetic distance with the mentioned genotypes
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Figure 1 - Protein bands formed by electrophoresis of
seed storage proteins of durum wheat genotypes 1-10

Figure 2. Protein bands formed by electrophoresis
of seed storage proteins of durum wheat genotypes
10-20
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Table 1. List of studied durum wheat genotypes

No. Name and genotype pedigree Origin Genotype type
1 KC-643 Khoramabad Landrace
2 KC-659 Khoramabad Landrace
3 KC-911 Kermanshah Landrace
4 KC-981 Unknown-Iran Landrace
5 KC-1033 Unknown-Iran Landrace
6 KC-1047 Unknown-Iran Landrace
7 KC-2887 Unknown-Iran Landrace
8 KC-3296 Mashhad Landrace
9 KC-3399 Mashhad Landrace
10 KC_3632 Unknown-Iran Landrace
11 TN 12598 Kermanshah Landrace
12 KC-678 Khoramabad Landrace
13 KC-874 Kermanshah Landrace
14 KC-963 Khoramabad Landrace
15 KC-1298 Unknown-Iran Landrace
16 KC-1548 Kermanshah Landrace
17 KC-3296 Mashhad Landrace
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18 TN-12736
19 Shabrang
20 Behrang
21 Dehdasht
22 KC-656
23 Dena

24 KC-591
25 KC-647

Ahar Landrace
Iran New cultivar
Iran New cultivar
Iran New cultivar
Khoramabad Landrace
Iran New cultivar
Islamabad Gharb Landrace
Khoramabad Landrace
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Table 2. Results related to the principal components analysis of durum wheat genotype

Component PC1 PC2 PC3 PC4 PC5 PCeo
Eigenvalues 3.62 2.58 1.85 1.49 1.21 1.04
Cumulative Variance (%) 25.89 44.36 57.59 68.28 76.94 84.38







o Glo >3 (Gl g g6 dandllan 1)) e 9 LS S ygu yay

0]6]

15
16
17

12
13
14
19
20
10
e |
s
pes}
25
1
©

0.5d _l_

Figure 4. Dendrogram obtained from cluster analysis of electrophoresis data of seed storage

proteins of the durum wheat genotypes
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Table 4. Analysis of variance and mean comparison for
the 25 durum wheat genotypes

TG (g) GPC (%)
Genotypes No. 3,4,1,2,18 3,1,4,2,7
Genotypes No®. 24,6,19,21,20 24,20,13,21,9
Mean 541 15.89
Minimum 3.5 13.38
Maximum 6.45 18.15
F test *x e
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Table 3- Eigen vectors of the first and second
components in principal components analysis based
on the seed storage proteins bands of the studied
durum wheat genotypes

Band 1 2 3 4 5 6 9
PC1 -013 040 034 -032 -049 072 085
PC2 055 -060 007 -075 025 064 -027
Band 11 12 13 14 15 17 18
pPC1 007 007 -085 072 0.09 -051 041
pPC2 003 003 027 064 -012 -052 -0.005
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a This row shows the genotypes with following property: (5 genotypes
contain the highest amount, In order from highest to lowest)

b This row shows the genotypes with following property: (5 genotypes
contain the lowest value, In order from lowest to highest)

CV.%
LSD 5%

5.95
0.66

5.50
1.80

F test: ** Significant at 1% probability level, * Significant at 5% probability

level, ns = not significant
TG: Total gluten; GPC: Grain protein content
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Figure 5. Two-dimensional diagram obtained from the principal components analysis
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