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Table 1. List of the durum wheat analyzed, their origin, genebank code, and pedigree
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3, s S Comor L s, S o Comocr Lo
Row Genebank code Type Origin Row Gezgdb:nk Type Origin

1 “JUGB-00038 LR (Iran) o % MI1419%4 BL (ICARDA) 13 4|
2 IUGB-00268 LR (Iran) o 37 M1419%5 BL (ICARDA) I S|
3 IUGB-00517 LR (Iran) o 38 ML42005 BL (ICARDA) 13 45|
4 IUGB-00520 LR (Iran) o 39 MI142017 BL (ICARDA) 13 4|
5 IUGB-00522 LR (Iran) O 40 M142025 BL (ICARDA) I S|
6 IUGB-00531 LR (Iran) o 4 M142038 BL (ICARDA) 13 45|
7 IUGB-00543 LR (Iran) o 2 M42045 BL (ICARDA) 13 4|
8 IUGB-00651 LR (Iran) o 43 MI142069 BL (ICARDA) 13 4|
9 IUGB-00658 LR (Iran) o 44 MI142070 BL (ICARDA) 13 45|
10 IUGB-00663 LR (Iran) o 45 Chesitl?s2  BL (ICARDA) 1 5|
1 IUGB-00770 LR (Iran) o 46~ Bekmen BL  (CARDA)Is/S)
12 IUGB-00912 LR (Iran) o 47 Eminbey BL (ICARDA) 13 43|
13 IUGB-01673 LR (Iran) o gg Kunduudld- gy (ICARDA) I3 /S|
14 IUGB-01677 LR (Iran) oo | 49 KC.643 LR (Iran) o |

15 IUGB-01859 LR (Iran) o | 50  KC_659 LR (DR

16 IUGB-01692 LR (Iran) o 51 KCol LR (Iran) o

17 IUGB-01731 LR (Iran) o ) 52  KCl LR (Iran) o

18 IUGB-01688 LR (Iran) o | 53 KC1083 LR (DR

19 IUGB-00332 LR (Iran) o 54 KC1047 LR (Iran) o

20 46198 BL (CARDA)IsSI 55  KC 2887 LR (Iran) &

21 46172 BL (CARDA)LJSI 5  KC 32 LR (Iran) o |

2 46112 BL (CARDA)IK!I 57 KC 339 LR (Iran) o

23 46078 BL (CARDA)LI 58  KC 3632 LR (Iran) o

2 46061 BL (CARDA)LJSI 59 TN 12508 LR (Iran) o |

2 A oia BL (CARDA)S| 60  KC678 LR (Iran) o

26 nggg}gﬂi%&’%%ﬂiﬂy BL (ICARDA)I: S 61 KC.874 LR (Iran) & )

27 RO AR BL (CARDA)LK 6  KC963 LR (Iran)

28 A&%%E%Eh%ﬁ%ﬁﬁéxl BL (CARDA)LJSI 63  KC 1298 LR (Iran) o |

20 R vt BL  (CARDA)LY &4 KCI88 LR (ran) o

s AALIZFLOCALOELEIOLSEN L (CARDA)KI 65 KC326 LR (ran)

TOPDY-18FOCHA-
31 UIALTARSA/I/AJAIALZIF3LOCAL- BL (CARDA)LJSI 66 TN 1273 LR (Iran) o |
(SEL.ETHIO 135 85)/PLATA-13/4/SOMAT-3/
GREEN-22RASCON-
R pUaRATAORRORTO S AmENT)  BL  (CARDALII 67 Saii LR (Iran) o
SRN -3/NIGRIS4/3/CANELO-9.1

3 M84859 BL (CARDA)L:JI 68  Zardak LR (Iran) o )

% M141979 BL (CARDA)LJI 69  Sardari LR (Iran) o |

3 M141982 BL  (CARDA)

[ DOI: 10.52547/pgr.8.2.2]

¢! Lisls 05 SSL*
* [lam University Genebank
Al el bV s e sbosiss Sk w5 BLGLR
LR and BL indicate landraces and breeding lines, respectively.
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Table 2. Genetic parameters of the used ISSR primers in evaluation of durum wheat genotypes

S SIS TAB NPB PPB PIC Rp MI
Primer Primer sequence (5-3)
ISSR-1 DBDACACACACACACACA 12 11 92 0.41 7.68 4.61
ISSR-2 GACAGACAGACAGACA 10 10 100 0.44 6.69 4.45
ISSR-3 AGAGAGAGAGAGAGAGYT 9 9 100 0.46 6.46 4.14
ISSR-4 ACACACACACACACACC 11 11 100 0.44 7.24 4.85
ISSR-5 GAGAGAGAGAGAGAGARC 11 10 92 0.40 6.69 4.05
ISSR-6 CTCTCTCTCTCTCTCTG 11 11 100 0.36 5.21 3.98
ISSR-7 CACACACACACACACAG 8 8 100 0.39 4.34 3.16
ISSR-8 ACACACACACACACACYA 9 9 100 0.40 5.04 3.63
ISSR-9 GTGTGTGTGTGTGTGTYG 9 9 100 0.35 4.14 3.19
ISSR-10 GAGAGAGAGAGAGAGAYC 10 10 100 0.42 6.14 4.25
ISSR-11 AGAGAGAGAGAGAGAGT 11 11 100 0.44 7.39 4.90
ISSR-12  ACACACACACACACACYG 7 7 100 0.44 4.75 3.13
ISSR-13 CTCTCTCTCTCTCTCTRC 9 9 100 0.46 6.60 4.18
ISSR-14 ~ CACACACACACACACARG 15 15 100 0.44 9.85 6.61
ISSR-15 TGTGTGTGTGTGTGTGRC 11 11 100 0.45 7.56 4.96
ISSR-16 TCTCTCTCTCTCTCTCG 10 9 100 0.40 6.23 3.69
(Mean) -, Sla 10.19 10 99 0.42 6.38 4.24

R ¢ S el (gl s PIC ¢ ISt js PPB ¢ S (6,585 clalas slas NPB ¢6 5 ks s slss TAB <S5kl dlal gles Ta
S asle MLl o
Ta: temperature annealing; TAB: total amplified bands; NPB: number of polymorphic; PPB: percentage of polymorphism;
PIC: polymorphism information content; Rp: resolving power and MI: marker index
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Table 3. Analysis of molecular variance (AMOVA) in durum wheat populations.

e b blomer o Llnar 0552
Source of variation Between populations Within populations
df 1.00 67

SS 411.43 1252.36

MS 411.43 18.69
Est.Var 11.58 18.69

Var 38% 62%

sob3l am s df ¢JS oeslsls VAN il 0530 il ls ESE VAN sl o SLs MS sy 10 g o SS
SS: Sum of squares; MS: Mean squares; Est. Var: Estimated variance; Var: Total variance; df; Degree of freedom
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Table 4. Estimated genetic variation parameters for different durum wheat populations using ISSR primers

©5 Na Ne I He PPL
Species
Laos o
RS aaecd 1.68 + 0.06 1.33+0.03 0.32+0.02 0.20 £ 0.01 83.73%
Landraces
I el
ok sl 1.39 £ 0.07 1.33+0.02 0.31+0.02 0.20 +0.01 69.28%
Breeding lines
. /'L.A
oSk 1.53+0.04 1.33+£0.02 0.31+0.01 0.20 £ 0.01 76.51%
Mean

S s 5 S5 pas et Ol et i S T 21w el sdalie sla T sliws edns Olis < 54 PPL s He d Ne Na

Al e S S5 le
Na, Ne, I, He and PPL: Indicate number of observed alleles, observed number of alleles, Shannon’s information
index, Nei’s gene diversity, and percentage of polymorphic loci, respectively.
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Figure 1. Hierarchical dendrogram created with a neighbor-joining clustering algorithm from the distance
coefficient matrix among 69 durum wheat genotypes using ISSR markers
s SOl GV 5 e baes s Sile o e el 5 503 b e
Red and black lines indicate Iranian landraces and breeding lines, respectively.
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Figure 2. Subpopulations obtained using population structure analysis in 69 durum wheat genotypes based on ISSR markers
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Abstract

Evaluation of genetic diversity is the key principal for plant breeding, providing an opportunity to
discover novel characters and alleles for breeders. In the present study, 69 durum wheat genotypes
were investigated for genetic diversity using several inter-simple sequence repeat (ISSR) markers.
Sixteen ISSR primers amplified a total of 163 fragments, which out 160 fragments were polymorphic.
The mean values of polymorphic information content (PIC), resolving power (Rp) and marker index
(MI) indicated that the used ISSR primers could be exploited for further assessing relationships among
investigated genotypes and population structure analysis. The results of the molecular analysis of
variance showed that the genetic variation within populations is more than between them. Based on
genetic variation parameters, the highest number of observed alleles (Na), Shannon’s information
index (I) and the percentage of polymorphic loci (PPL) were found in Iranian landraces. Cluster
analysis and population structure grouped all investigated genotypes into three main clusters and six
subpopulations, respectively. In conclusion, our results revealed the high rate of genetic diversity
within Iranian landraces, so this germplasm can be used as a valuable gene source for the selection of
parent lines and use of them in durum wheat breeding programs.
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