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Abstract
Objective

Diploid wheat (Triticum boeoticum) is a wild relative of cultivated wheat and an important genetic
resource. The western provinces of Iran, situated in the eastern part of the Fertile Crescent, are
recognized as a key center of diversity for this species. Due to its long-term adaptation to diverse
natural environments, T. boeoticum likely harbors valuable genes that contribute to tolerance
against various environmental stresses. Given the significance of these genetic resources, the
present study aimed to investigate the genetic diversity of selected T. boeoticum populations using

Sequence-Related Amplified Polymorphism (SRAP) markers.
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Materials and Methods

Ten distinct populations of wild wheat (T. boeoticum) collected from the western provinces of

Iran were cultivated under greenhouse conditions. Leaf tissues were harvested for genomic DNA

extraction, which was performed using the CTAB method. DNA was amplified using the

polymerase chain reaction (PCR) with SRAP primers. The resulting PCR products were separated

by agarose gel electrophoresis. After staining, the amplified DNA fragments (bands) were

visualized and scored. Genetic diversity among the populations was subsequently analyzed based

on the banding patterns.

Results

A total of 114 bands were generated using SRAP markers, all exhibiting an acceptable level of

polymorphism. The number of amplified fragments varied across primer combinations. The

highest number of bands (14) was observed with primer pairs F3R3 and F3R1, while the lowest

(3) was produced by F2R4 and F2R5. Cluster analysis based on the UPGMA method grouped the

populations into four distinct clusters. The highest polymorphism information content (PIC) was

recorded for primer F1R4, whereas primer F2R5 demonstrated superior ability in distinguishing

genetic variation among the studied populations.

Conclusion

Overall, the results indicate that SRAP markers are practical tools for assessing genetic diversity

in T. boeoticum.
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Table 1. Diploid wheat populations used in this study
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collection site Code No. collection site Code No.
Kurdestan-Mouchesh C3 6 Lorestan-Doroud Al 1
Kurdestan- Kurdestan C5 7 Lorestan- Lorestan A10 2
Kurdestan -Kamiaran Cc7 8 Lorestan-Sefid Dasht All 3
Kermanshah-Deh Sefid B1 9 Kermanshah- Kermanshah B3 4
Ardebil-Ardebil El 10 Kermanshah-Paveh B4 5
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b yalyy s 55T Jlast loo S5kl ol @,
Primer sequences Annealing tgmperature of Primer name No.
primer

5 'TGAGTCCAAACCGGATAZ 50 SM-meSRP-F1 1
5 TGAGTCCAAACCGGAGC3 54 SM-meSRP-F2 2
5/GAGTCCAAACCGGAATSZ 50 SM-meSRP-F3 3
5/ TGAGTCCAAACCGGACCY 54 SM-meSRP-F4 4
5 TGAGTCCAAACCGGAAG3 52 SM-meSRP-F5 5
5/GACTGCCTACGAATTAATY 49 SM-emSRP-R1 6
5/GACTGCGTACGAATTTGC3 53 SM-emSRP-R2 7
5/GACTGCGTACGAATTGACY 53 SM-emSRP-R3 8
5/GACTGCGTACGAATTTGAY 51 SM-emSRP-R4 9
5/GACTGCGTACGAATTAACS 51 SM-emSRP-R5 10
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Table 3. Results from SRAP markers

JSbay olbb aep S5 e il Sk S ol roln
Percentage of Polymorphic Total number Primer
polymorphic band of bands

fragments

100 9 9 F1R1
81.8 9 11 F1R4
100 9 9 F2R3
100 3 3 F2R4
100 3 3 F2R5
92.8 13 14 F3R1
81.8 9 11 F3R2
78.5 11 14 F3R3
72.7 8 11 F3R4
59.9 6 11 F4R2
100 8 8 F4R3
90 9 10 F4R5
62.5 5 8 F5R1
66.6 6 9 F5R2
75 6 8 F5R3
84.10 Sl
mean
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Table 4. Number of effective alleles, Nei gene diversity, Shannon index of SRAP

primers
Ml (ggime old pasl & S e S0 W olass Sielpb
JSs s Shannon index Nei's gene Number of Primer name
PIC diversity effective alleles
0.3252 0.3895 0.3305 1.3585 F1R1
0.3940 0.5162 0.3374 1.6559 F1R4
0.2594 0.4547 0.3138 1.5526 F2R3
0.1988 0.3878 0.2396 1.3975 F2R4
0.2548 0.6667 0.4741 1.9073 F2R5
0.3252 0.5127 0.3388 1.5648 F3R1
0.3028 0.6099 0.4225 1.7725 F3R2
0.3275 0.5545 0.3744 1.6667 F3R3
0.3074 0.6072 0.3572 1.7522 F3R4
0.2550 0.5017 0.3387 1.6081 F4R2
0.2871 0.5138 0.3396 1.5613 F4R3
0.2943 0.4582 0.2995 1.5059 F4R5
0.3198 0.5356 0.3606 1.637 F5R1
0.3098 0.5624 0.3800 1.6531 F5R2
0.2725 0.4134 0.2611 1.4118 F5R3
0.2532 0.5122 0.3445 1.6008 el

mean
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Table 5. Comparison of similarity of populations of T. boeoticum

Al0 C5 Cc7 B4 B3 C3 El Bl Al All

AL0 1
C5 07456 1

C7 06666 07807 1

B4 0535 06228 1

B3 06052 07192 06928 0.614 1

C3 06403 06315 06403 05087 0.614 1

El 05964 0.6052 0.5964 0.6578 0.6754 0.6578 1
Bl 05438 0.6052 0.614 0.535 0.6403 0.5526 0.6491 1

Al 05175 05789 05701 0.4912 0.4385 0.5263 [0.4122| 0.6228 1
All 0.6403 0.6666 0.5877 0.4736 0.5087 0.5964 0.4473 0.535 0.6315 1
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Figure 3. Two-dimensional plot of SRAP data for the studied wheat populations
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