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ABSTRACT

Introduction: Knowledge of the amount of genetic diversity in germplasms provides plant breeders with valuable information for the effective
preservation of genetic resources and their use. More knowledge about genetic diversity and genetic factors of diversity is very beneficial for
exploring new genes. Maintaining such diversity and using it in breeding programs is one of the main principles of biological conservation and
genetic breeding of crop plants.

Materials and methods: This research was conducted to evaluate the genetic diversity in 20 different durum wheat genotypes, including
landraces, improved cultivars, and breeding lines using RAPD and ISSR molecular markers. In this research, 31 RAPD primers and 13 ISSR
primers were used to evaluate the genetic diversity in durum wheat genotypes.

Results: Based on the results, the studied genotypes had significant diversity based on both molecular markers. In RAPD analysis, 31 primers
amplified 319 bands, of which 204 bands were polymorphic and the percentage of polymorphic bands was estimated at 63.94%. In ISSR markers,
13 primers produced 125 bands, of which 88 bands were polymorphic and the total percentage of polymorphic bands was estimated at 70.4%.
Genetic similarity and cluster analysis of RAPD and ISSR were estimated using the Jaccard coefficient. For RAPD, the similarity index values
ranged from 0.22 to 0.90, and for ISSR from 0.22 to 0.94, which indicated the presence of high genetic diversity at the molecular level for the
studied genotypes. The results of cluster analysis and principal coordinate analysis based on each of the RAPD and ISSR markers grouped
genotypes into four groups. The results of the research showed that RAPD and ISSR markers are suitable markers for genetic diversity studies in
durum wheat. But the ISSR marker is preferable due to its greater compatibility with the geographical origin, high reproducibility, and the similar
cost as RAPD. The results showed that the grouping patterns of durum wheat genotypes are not mainly due to their geographical origins.

The results indicated that the grouping of populations in different geographical regions in similar groups is probably due to the gene flow between
regions through the gradual exchange of grains between farmers. This could also be due to the previous selection for sum agronomical traits in
the populations for tolerance to environmental stresses.

Conclusion: Based on both markers, genotype # 20 (Stj3//Bcr/lks4) showed a different response from the other genotypes, so it was placed in a
separate group in the analysis based on each of the markers. Therefore, this genotype can be used as one of the parents in crossing with other
genotypes in subsequent studies.
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Code Genotype Type of genotype Origin
1 Zardak Old variety Iran
2 65-12-3-3 Landrace Iran
3 25-25-1-5 Landrace Iran
4 75-5-3-5 Landrace Iran
5 409 Landrace Iran
6 259 Landrace Iran
7 15-15-1-3 Landrace Iran
8 240 Landrace Iran
9 37-24-2-3 Landrace Iran
10 249 Landrace Iran
11 Heider/Mt/Ho Breeding line ICARDA
12 Saji New cultivar Iran
13 Waha-B53 Breeding line ICARDA
14 Arthar 71/Bcr//ch5 Breeding line ICARDA
15 Stj3/4/stn//Hvi/Somo/3/yav/fg/Roh Breeding line ICARDA
16 Gidara-2 Breeding line ICARDA
17 Lgt3/4/Bcr/3/chl//Gta/stk Breeding line ICARDA
18 Aghrass-2 Breeding line ICARDA
19 Quadalete//Erp/mol/3/unk/4/Mrb3/Mnal Breeding line ICARDA
20 Stj3//Bcr/lks4 Breeding line ICARDA
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Table 2. 31 RAPD primers and genetic diversity information of primers for 20 studied genotypes.

IS slaasl ws s Jldaiz slasbolas JS slass sl g Soulp

Percentage of Total number of Jlasl Primer

. Number of Sequence5'-3’
polymorphic bands polymorphic bands bands Annealing name
25 1 4 30 CCTGCGCTTA UBC9
33.33 1 3 30 GGGCCGTTTA  UBC18
57.14 4 7 37 CCCGCCTTCC  uBC23
66.66 4 6 31 CCGGCCTTAA  UBC28
62.5 5 8 33 CCGGCCTTAC  UBC29
25 1 4 30 CCGGCCTTCC  UBC31
100 10 10 35 CTACCCGTGC  UBCS51
63.64 7 11 30 TTCCCGGAGC  UBCS52
57.14 4 7 31 GAGGTCCAGA  UBC75
0 0 4 30 GGGCCCGAGG  UBC82
50 2 4 30 GGGGGCTTGG ~ UBC89
87.5 14 16 40 CACCCCTGAG T9
47.06 8 17 40 GATGCCAGAC T18
100 22 22 40 GTCCGTATGG T19
33.33 2 6 40 AGACCCAGAG ul1
91.66 11 12 40 CACCAGGTGA E10
87.5 14 16 37 GGTGACTGTG E16
46.15 6 13 40 CTACTGCCGT E17
70 14 20 40 ACGGCGTATG E19
30.76 4 13 40 CCGTCGGTAG AB1
75 12 16 35 CTCACCGTCC C9
28.57 2 7 40 AGATGCAGCC E7
66.66 8 12 37 ACCTGGGGAG u17
77.77 7 9 40 GTCCCGACGA  OPCo7
55.55 5 9 40 TGGACCGGTG  OPC08
33.33 2 6 40 AAGCCTCGTC  OPC13
27.27 3 11 40 GACGGATCAG  OPC15
62.5 10 16 40 CACACTCCAG  OPC16
42.85 3 7 35 CCGCATCTAC  OPC04
93.33 14 15 40 CACCGTATCC D12

37.5 3 8 40 GAAACGGGTG AT
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Figure 1. Banding pattern of ISSR primer No. 31 for 20 durum wheat genotypes
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Table 3. 13 ISSR primers and genetic diversity information of primers for studied 20 durum wheat
genotypes.

sl as slail olows J5 olass
S5 sz S sz ol Jlast sles Sy atls
Percentage of Number of Total Annealing ~ Seduencing 53" primar name
polymorphic polymorphic number of
bands bands bands
0 0 5 52 (GA)8YC UBC-841
77.77 7 9 58 (AG)8C UBC-808
30 3 10 54 (CA)8G UBC-818
75 3 4 58 (GT)8C UBC-820
72.73 8 11 33 (GATA)4 UBC-872
85.71 6 7 50 (GACA)4 UBC873
100 12 12 42 (TC)8RG UBC-854
87.5 7 8 54 (AC)BYA UBC-856
100 16 16 58 (ATG)6 UBC-864
54.55 6 11 53 (GGAGA)3 UBC-880
36.36 4 11 56 (GA)8C UBC-811
75 9 12 53 (AG)8T UBC-807
77.78 7 9 52 (GAA)6 UBC-868
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Figure 2. Banding pattern of ISSR primer No. 13 for 20 durum wheat genotypes
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Figure 4. Cluster analysis of genetic relationships for 20 durum wheat genotypes using A (RAPD)
and (B) ISSR markers.
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Figure 5. Biplot showing principal coordinate analysis (PCoA) for 20 durum wheat genotypes using

(A) RAPD and (B) ISSR markers.
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