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ABSTRACT

Introduction: Assessment of the genetic diversity of crops is vital to plant breeding and heritage conservation programs. Genetic diversity in
plant species is important for selecting the right parents for hybridization and producing suitable offspring. The genetic diversity of durum wheat
compared to other crops has decreased significantly during the time, initially due to the domestication of the plant and gradually due to the use of
uniform and modified germplasm, which has shown this to be a threat.

Materials and methods: Genetic diversity and population structure of a set of durum wheat germplasm, including 36 durum wheat landraces and
five new cultivars, were evaluated using 15 Dof markers.

Results: The total number of amplified bands was 117, of which 79 were polymorphic with an average polymorphism of 62.32%. The mean
polymorphism information content, marker index, and resolving power in the population were 0.34, 1.61 and 1.9, respectively. According to the
indices calculated in this study, Dof16, Dof20, Dof31 and Dof35 markers are more suitable for studying the genetic diversity of durum wheat.
Population structure analysis divided germplasm into three subgroups (K=3). The molecular analysis of variance based on three subgroups
obtained from STRUCTURE for Dof markers showed that the variance within and between subgroups was 85% and 15% of the total variance,
respectively. Principal coordinate analysis partly corresponded to the result of population structure and divided the germplasm into three groups.
Conclusion: The results of the present study showed a high level of polymorphism and diversity in Dof markers, indicating the efficiency of
these markers in differentiating durum wheat genotypes in this study. Due to the very high conservation of Dof sequences, this specific marker is
significant in plants, so this marker can be used to study genetic diversity in different plant species.
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Table 1. Origin, name and number the 41 of Durum wheat genotype.

] ) 0 il pls
Lce g 0l Bl (oo o)led Lot Bl oo o)l
Origin Name Landrace/New NO. Origin R Landrace/New NO.
Name
Khorramabad KC-656 Landrace 22 Khorramabad KC-643 Landrace 1
Iran Dena New cultivar 23 Khorramabad KC-659 Landrace 2
Islamabad-e-
Gharb KC-591 Landrace 24 Kermanshah KC-911 Landrace 3
Khorramabad KC-647 Landrace 25 Iran KC-981 Landrace 4
Iran W-C 45587 Landrace 26 Iran KC-1033 Landrace 5
Gachsaran TN-12571 Landrace 27 Iran KC-1047 Landrace 6
Kermanshah TN-12595 Landrace 28 Iran KC-2887 Landrace 7
Iran G-1252/ZARDAK Landrace 29 Mashhad KC-3296 Landrace 8
Iran Zardak/3/61-130/414- Landrace 30 Mashhad KC-3399 Landrace 9
44//ICAK 79
Iran Saji New cultivar 31 Iran KC_3632 Landrace 10
Iran Zardak Landrace 32 Kermanshah TN_12598 Landrace 11
Iran 65-12-3-3 Landrace 33 Khorramabad KC-678 Landrace 12
Iran 25-25-1-5 Landrace 34 Kermanshah KC-874 Landrace 13
Iran 75-5-3-5 Landrace 35 Khorramabad KC-963 Landrace 14
Iran 409 Landrace 36 Iran KC-1298 Landrace 15
Iran 259 Landrace 37 Iran KC-1648 Landrace 16
Iran 15-15-1-3 Landrace 38 Mashhad KC-3296 Landrace 17
Iran 240 Landrace 39 Ahar TN-12736 Landrace 18
Iran 37-24-2-3 Landrace 40 Iran Shabrang New cultivar 19
Iran 249 Landrace 41 Iran Behrang New cultivar 20
Iran Dehdasht New cultivar 21
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Figure 1. Electrophoresis of PCR products from different genotypes of durum wheat for Dof

marker on agarose gel.
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Table 2. Characteristics of Dof markers used to investigate the genetic diversity of durum wheat
genotypes studied.

st slos ] ] ]
MY ST etS Iy Y S s, Iy S s,
Annealing . .
Reverse Primer 5'—3' Forward Primer 5'—3' Primer NO.
temperature
56 CGTTGCCACCGCCCCAGAAT GCACCACCACCACCACCACCAG Dof 16 1
52 AGCCGCCATGTACTGCCTCTG GCGCGGCCGAACTCAAT Dof 18 2
53 GGAGAAATGAAGGGCCAAACTGAA AGGGTGGTGGATCGAGTGAAGAGA Dof 19 3
53 CGCGATCCCCGAGGTGTAGTAG CGGAGGCGCAAGAAGACGAA Dof 20 4
48 TGCCACGCGGTCAGGTC GCAGGGGCAGGGATACG Dof 22 5
52 ATCACCGCCGCTGTCGTTATT GCCCTCGGTGCAAGTCTGG Dof 24 6
52 TGAGGCCCCACCAGTTGTCT GTGGCAGTGGGGGAGCGTAAG Dof 25 7
53 GCTCCCGCCGTTCCAGTAATC GAGGCGGCCGTCAAGTGC Dof 28 8
53 CGCCGCCGTTATTGTTGTTCT GCCCTCGGTGCAAGTCTGGTA Dof 31 9
51 CACAGAAATGGGACGGAAACAAAT CACCCACAAAGCCACTGATAACAA Dof 35 10
43 ATGACCTCCATTTCCCATTT CCCTTCATTCACCTGATG Dof 36 11
46 AGCGAAATAAGTCAAGCAAG AAACTCCAAGAGCAAGGCAG Dof 37 12
56 GACGGCCCACGGAGGACGAC CGCGGCCGCAGAAGGAGAAG Dof D2 13
45 GACGACGGCTTGTTCTT GGAGAAGGCGCTCAAGT Dof D3 14
55 GACGGCCCACGGAGGACGAC CGCGGCCGCAGAAGGAGA Dof D4 15

DeltakK = mean(|L"(K)|) / sd(L(K))

30+

Delta K

20f

10

K

DOf 5l ,5 5T (gl 39 K Slosi cymas (610 48, 95 Jlogai — ¥ JSb

Figure 2. Two-way diagram for determining the number of K based on Dof markers.
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Table 3. Molecular indices calculated for Dof markers used for the 41 durum wheat genotypes.

o i e s Slalad ol Slabas S olass Slyime ol
Ssw sl F e S s S SR
Resolving Marker Effective Polymorphi Number O_f Numb.e'r of F.’olymor[?hic Primer NO.
power index multiplex ratio % polymorphic amplified information
fragment fragment Content
478 4.97 10.08 91.66 11 12 0.49 Dof 16 1
1.65 248 9 100 9 9 0.27 Dof 18 2
253 1.25 3.6 60 6 10 0.34 Dof 19 3
3.8 2.52 5.44 77.78 7 9 0.46 Dof 20 4
.024 0.02 0.33 33.33 1 3 0.07 Dof 22 5
3.17 1.93 4.5 75 6 8 0.43 Dof 24 6
0.19 0.24 0.5 50 1 2 0.49 Dof 25 7
0.92 0.33 1 33.33 3 9 0.33 Dof 28 8
2.68 4.02 8.1 90 9 10 0.49 Dof 31 9
2.73 3.49 8 100 8 8 0.43 Dof 35 10
0.43 0.96 2.28 57.14 4 7 0.42 Dof 36 11
0.09 0.006 0.25 25 1 4 0.02 Dof 37 12
297 1.23 4.08 58.33 7 12 0.3 Dof D2 13
0.34 0.28 0.66 33.33 2 6 0.42 Dof D3 14
2.04 0.55 2 50 4 8 0.27 Dof D4 15
- - - - 79 117 - - 5
1.9 1.61 3.98 62.32 5.26 7.8 0.34 - Sle
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Figure 3. Barplot of the population structure extracted from STRUCTURE software for Dof
markers, which is divided into 3 color sections. The numbers on the horizontal and vertical axes

show the number of people and the coefficient of belonging of each person to each group,

respectively.
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Table 4. Analysis of variance of durum wheat genotypes based on population structure analysis.
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Figure 3. Principal coordinate analysis of 41 genotypes of durum wheat using Dof markers.
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