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Extended Abstract

Background and Objectives:

Genetic diversity is crucial for plant breeding and results in natural evolution of the biological
systems. Among various Aegilops species, Ae. tauschii is the primary wild relative of bread wheat,
contributing the D genome to cultivated wheat. The objective of this research was to explore the
allelic diversity of D genome microsatellite loci in 89 Ae. tauschii accession originated from various
regions of Iran, Turkey, Afghanistan, Armenia, Sweden, and Azerbaijan and to evaluate the
effectiveness of 32 pairs of mir-SSR microsatellite markers in segregating Ae. tauschii accessions for
identification and use in germplasm management and breeding programs.

Methodology:

Seeds from 89 Ae. tauschii accessions were sown in pots, and DNA was extracted from young leaves
using the CTAB method. Allelic amplification was performed using 32 pairs of mir-SSR
microsatellite primers. Band patterns were scored based on the presence/absence of bands and allele
sizes. Statistical analysis was conducted using GenAlex and NTSY'S software.

Results:

From the 32 primer pairs studied, 31 pairs with suitable band patterns were selected, producing 104
alleles, of which 91 were polymorphic. The number of alleles per primer pairs, ranged from 2 to 5,
with an average of 3.35 alleles per pair. The average percentage of polymorphism for the primers was
88.91%. The polymorphic information content (PIC) for different primer pairs ranged from 0.52 to
0.95, with an average of 0.81. Specific alleles were identified for each population, and 13 specific
alleles were found in the 14 Ae. tauschii studied populations with the Mazandaran population showing
the highest number of specific alleles. Cluster analysis grouped the accessions into five main clusters,
although the 14 populations were not distinguishable.

@ Copyright: © 2024 by the authors. Published by Research Institute of Forests and Rangelands (http://ijrfpbgr.areeo.ac.ir//). This
@ article is an open- access article distributed under the terms and conditions of the Creative Commons Attribution 4.0 International
(CC BY 4.0),(http://creativecommons.org/licenses/by/4.0)


http://ijrfpbgr.areeo.ac.ir/

17 Iranian Journal of Rangelands and Forests Plant Breeding and Genetic Research, Vol. 32, No.1, 2024

Conclusion:

The results demonstrated the effectiveness of mir-SSR markers in detecting polymorphisms across
the studied populations, revealing high genetic diversity and differentiation, particularly in the
Mazandaran population. Cluster analysis indicated significant genetic mixing or similar geographical
conditions among accessions in the same group. Overall, the mir-SSR markers used in this study
exhibited high polymorphism and could distinguish populations and their allelic diversity. These
markers are valuable tools for investigating genetic diversity in other breeding programs.
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Table 1. Collection site information for 89 Ae. tauschii accessions evaluated in this study

Code Genebank  Collection site Cluster Code Gene bank  Collection site Cluster
No. No. No. No.
2 39 Iran 1 65 386 Iran (Keailbar) 4
5 107 Iran (Gilan) 1 66 396 Iran (Mazandaran) 2
6 108 Iran 1 67 400 Iran (Karaj-Chaloos Road) 2
7 141 Iran 1 68 401 Iran (Noor) 2
8 143 Iran 1 69 402 Iran (Noor) 2
10 151 Iran (Ardabil-Sareyn) 1 70 404 Iran (Rasht-Talesh) 2
12 164 Iran (Astara- Ardabil) 1 71 405 Iran (Karaj-Chaloos Road) 2
13 193 Iran (Ahar-Kalibar) 1 72 429 Iran 2
18 238 Iran (Karaj-Chaloos Road) 1 73 1746 Iran (East Azarbaijan) 2
19 245 Iran (Karaj-Chaloos) 1 74 50006 Iran (West Azarbaijan) 2
20 247 Iran (Mazandaran-Amol) 1 75 50037 Iran (Khorasan) 2
21 249 Iran (Mazandaran) 5 76 50084 Iran (East Azarbaijan) 2
22 260 Iran (3km Astara) 1 77 50133 Iran (Khorasan) 2
23 261 Iran (Karaj-Chaloos Road) 1 78 50136 Iran (Khorasan) 2
26 273 Iran (Saren-Ardabil) 1 79 312 Iran (West Azarbaijan) 2
27 274 Iran (Chaloos) 1 81 562 Iran (Semnan) 2
28 276 Iran (20 km Behshahr) 1 84 667 Iran (East Azarbaijan) 2
29 279 Iran (Ahar- Tabriz) 1 86 804 Iran (Golestan) 2
30 289 Afghanistan 1 87 836 Iran (Mazandaran) 3
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Code Genebank Collection site Cluster Code Gene bank  Collection site Cluster
No. No. No. No.

32 291 Azarbaijan 1 88 945 Iran (Mazandaran) 3
35 295 Turkey 1 90 1559 Iran (Semnan) 3
36 296 Armenia 1 94 1970 Iran (Khorasan) 3
37 297 Iran 1 96 2115 Iran (Mazandaran) 3
38 298 Iran 1 97 2120 Iran (Mazandaran) 3
40 300 Iran 4 99 Aladozgeh  Iran (Rasht) 3
41 302 Afghanistan 4 100 Aladozgeh  Iran (Rasht) 3
42 303 Turkey 4 101 Gilan Iran (Rasht) 3
43 305 Iran 4 102 1 Iran 3
45 307 Iran 4 104 3 Iran 3
46 308 Azarbaijan 4 105 18 Iran 3
47 309 Iran 4 106 23 Iran (Rezvanshahr) 3
48 310 Iran 4 107 24 Iran (Rezvanshahr) 3
49 311 Sweden 4 109 26 Iran (J-ponel) 3
50 312 Iran 4 111 28 Iran (J-ponel) 3
51 313 Iran 4 112 29 Iran (J-ponel) 3
53 315 Iran 4 114 33 Iran (J-Rasht) 1
54 325 Iran (Karaj-Chaloos) 4 115 34 Iran (J-Rasht) 1
55 362 Armenia 4 116 35 Iran (J-Rasht) 1
56 365 Iran (Mazandaran) 4 118 43 Iran (Foman) 1
58 367 Iran (Keailbar) 4 C1 205 Iran (Ardabil) 1
59 369 Iran (Gilan) 1 C2 222 Iran (Golestan) 1
60 370 Iran 1 C4 381 Iran (Astara) 4
61 371 Iran 1 C5 382 Iran 4
62 374 Iran (Astane) 4 C6 2076 Iran 4
63 375 Iran (Dasht Meghan) 2
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Table 2. Characteristics of the primers and their amplification results, the number of alleles (TAB), polymorphic
alleles (NPB), polymorphic information content (PIC), marker index (MI) and marker resolutions (RP).

Primer Motif TAB NPB PIC MI RP

SSR1 (GCAT)3 5 4 0.88 1.4 1.96
SSR2 (CATG)3 3 3 0.86 2.58 1.94
SSR3 (GAA)11 4 4 0.92 3.68 1.94
SSR5 (CT)7 3 3 0.77 231 0.66
SSR6 (AGTGGG)5 4 3 0.91 0.85 1.96
SSR7 (CTCCC)5 5 5 0.86 4.3 3.18
SSR8 (CT)7CA(CT)3(GT)4(GC)6 4 3 0.91 0.85 1.96
SSR9 (TC)16 4 4 0.92 3.68 1.92
SSR10 (AC)6ATGCAGCGC(GCAGG)4 4 3 092 38 198
SSR11 (GCCG)4 3 3 0.94 2.28 1.24
SSR12 (CTG)7 2 2 0.84 1.68 1.38
SSR13 (CT)13 3 3 0.73 2.19 1.94
SSR14 (AAATCC)3 4 3 0.86 0.8 1.96
SSR15 (CT)8 4 3 0.8 0.75 1.92
SSR16 (TGAGA)4 4 3 091 08 1.9
SSR17 (CGGC)4 3 2 0.8 0.29 1.98
SSR18 (TA)6 2 2 0.71 1.42 1.98
SSR19 (AG)6 2 2 069 138 198
SSR20 (TC)21 5 5 0.94 4.7 1.96
SSR21 (GATG)3 3 3 0.84 2.52 1.88
SSR22 (TTC)5 3 3 0.84 252 1.9
SSR23 (GAGC)3 2 2 0.55 1.1 1.98
SSR24 (TTC)4 2 2 0.75 1.5 1.98
SSR25 (CATG)3 3 3 086 258 190
SSR26 (AGCT)3 3 2 0.81 0.29 1.98
SSR27 (GGAGA)3 5 4 0.95 1.52 1.94
SSR28 (CCT)5 5 4 095 152 190
SSR29 (GGAC)3 3 2 0.52 0.19 1.98
SSR30 (GTA)M4 2 2 0.55 1.1 1.98
SSR31 (CCCTCT)4 2 2 0.85 1.7 1.22
SSR32 (GAGAGG)4 3 2 0.71 0.26 1.96
Mean 3.35 2.69 0.81 1.82 1.88
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Table 3. Genetic diversity indices, the number of observed alleles (Na), number of effective alleles (Ne),
Shannon’s index (1), Expected heterozygosity (He), percentage of polymorphism (PPL) in studied Ae. tauschii

accessions.

Population Na Ne [ He PPl %
Iran 2.78 2.03 0.76 0.45 93.75
Iran-Gilan 2.56 1.89 0.69 0.41 90.63
Iran-Ardabil 2.09 1.83 0.59 0.37 78.13
Iran- East Azarbaijan 2.15 1.79 0.31 0.2 81.25
Iran-Azandaran 2.75 2.02 0.75 0.44 90.63
Iran-West Azarbaijan 1.46 1.46 0.34 0.25 50.00
Iran-Khorasan 1.34 1.2 0.23 0.15 40.63
Iran-Semnan 1.18 1.18 0.19 0.14 28.13
Iran-Golestan 1.56 1.54 0.41 0.29 59.38
Afghanistan 1.34 1.34 0.26 0.18 50.37
Turkey 1.34 1.34 0.28 0.2 40.63
Azarbaijan 1.37 1.36 0.27 0.19 40.63
Armenia 1.56 1.55 0.4 0.28 56.25
Sweden 0.96 0.96 0.02 0.01 3.13
Total 1.75 1.54 0.41 0.27 56.47

son 530 AL Tauschii sbcares 5035 L3 ol Pl o lad 5 sl —F Jous

Table 4. The number and specific alleles code in the 14 studied Ae. tauschii accessions and populations

Population Accession code Primer No. Privet allele Privet allele code
Iran 6 SSR6 1 1
Iran 104 SSR10 1 1
Iran-Gilan 109 SSR26 1 3
Iran-Ardabil 12 SSR29 1 1
Iran-East Azarbaijan 73 SSR8 1 1
Iran-Mazandaran 18 SSR17 1 2
Iran-Mazandaran 19 SSR30 1 2
Iran-Mazandaran 20 SSR30 1 2
Iran-Mazandaran 21 SSR17, SSR27, SSR30 3 2,5,3
Armenia 36 SSR28 1 5
Armenia 55 SSR14 1 1

= 350 Ae. tauschii glees 5,3 Mir-SSR

G ST Ll IS0 Guills 4526 =0 Jsa

Tabe 5. Analysis of molecular variance based on mir-SSR primers in Ae. tauschii accessions

Sources df SS MS Est. Variance Variance %
Among pop 12 454,913 37.909 1.378 6

Within pop 75 2207.473 29.433 29.433 94

Total 87 2662.386 30.811 100
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Figure 1. Dendrogram of 89 Ae. tauschii accessions using cluster analysis by UPGMA method. (The origin and
characteristics of the accessions are listed in Table 1)
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Figure 2. Biplot diagram of 89 Ae. tauschii accessions using principal coordinate analysis (PCOA) and cluster

analysis.
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