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Table 1. Origin of the studied bread wheat lines
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Figure 1. Banding patterns amplified by Xgwm52 primer for 20 wheat lines (Genotypes numbers 7, 8, 11, 12, 13, 15,
16, 18-23, 25-31 as in table 1; M = GeneRuler 50 bp DNA Ladder).
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Table 2. Primer, sequence, chromosomal locations, motif identify and annealing temperature of SSR markers

Juail sle lolid Gge (bp) sl asels 339055 S (523 osSxe (53" poafbinne Sl
5. (AT)19(GT)15 [ECIOY 2D,3A TAGTGGTCCCACGTTT ATCTTAGCATAGAAGGGAGTGGG Xgwm30
5. (CA)22 VS —VAF 7B GTGTACTGTAAACCGTGAGTGG CACCGACGGTTTCCCTAGAGT Xgwm43
5. (GA)28 Y —\YA 7D GTCGAGACACCTACGGTCA GTTGAGCTTTTCAGTTCGGC Xgwmd4
5. (CT)7TT(CT)16 100 —AA 2A2B TCCTGGAGTTAGCTCCACTT TTGCTACCATGCATGACCAT Xgwm47
£ (GT)4AT(GT)20 YA -V Y 3D TTTACCTTCTCGTGGCGT CTATGAGGCGGAGGTTGAAG Xgwms2
. (AC)16 A8 VYA 2A GCCCAAAAAGTGAATCGTAA GATCAAACACACACCCCTCC Xgwmo5
5. (CT)s8 YYA =YY\ 1A CTACTCGTACAACGGCTAC GACAGCACCTTGCCCTTTG Xgwm136
00 (GA)23 OY V5 4B GAACAAGTCCAAGCTACGATC CATTGTTTTCTGCCTCTAGCC Xgwm149
5. (GA)18 VAF 140 1B GAGAGGCAGGAAGAGATGGT GATCTCGTCACCCGGAATTC Xgwm153
. (GA21 JAF —\a¥ 4A CCACATGAAAAAAAGGACGTC TTCAATTCAGTCTTGGCTTGG Xgwm160
. (GA)20 VAA Y5 4A4D 4B CCGCGTTAGACTTTCTTTTC TGCAGTGGTCAGAGTTTTCC Xgwm165
. (M8 ASY SVAY 5D GGAATAAACCGACACACGTT TGATGTAGTGAGCCCATAGGC Xgwm182
5. (CT)19 VoY SATF 6B,58 GTACGTATGTTGACAGCACGAT AGACTGTTGTTTGCGGGC Xgwm191
00 (GA)11(GGA)8 0+ —VA- 2A.,2D CCATCTAGGTCTTTTTACCGTC CAAATGGATCGAGAAAGGGA Xgwm249
5. (GA)36 Y1) -Ya. 7A CGAAGTGATGAGAAAGGTCGTGA AGCCAGCAAGTCACCAAAAC Xgwm332
00 (CT)5(CACT)6(CA)43 JAY -1 1D CCGTTTCCGGTCAATCGT CCTCTTCCTCCCTCACTTAGC Xgwm337
00 (CA)22(TA)(CA)7(TA)9 VFA —VAY 5B GCACGACACTTGCTTAATATG TCGATTTATTTGGGCCACTG Xgwm408
o- (CA)31(CA)22 WYE —\a0 6A TTGACAGTTTACTTGTGTGA AAACTTAGAACTGTAATTTCAGA Xgwmd27
5. (CT)19(CA)10 Y. —3VY 6D CCACACCTACTCACCAATAGC CAACTCAGTGCTCACACAACG Xgwm469
5. (CT)18(CA)20 Y. TS 3B CCAAAAGGGGATTTCGTTG AAGGCGAATCAAACGGAATA Xgwm533

E7N

Ko o€ 6 263 (g™ of ((gd € R0 arvd (K| q jrmyee € emns{@)” ySS


http://jcb.sanru.ac.ir/article-1-678-fa.html

Downloaded from jcb.sanru.ac.ir at 20:33 +0430 on Monday March 25th 2019

\A WAY oo IYA o lass /o2 Jlo [ £lyj LS oMol doliing sy

Tetraploid

@ wheat lines

@ wheat cultivars
tetraploid wheat cultivars

Hexaploid wheat lines and
cultivars (subgroup 2)

UPGMA 3, 5 oabu 3:las als ol 51 oolizal b SSR,SLEN VA bl s el o6 paS Y 5 o) VFA 5,5 5)055 ¥ S5

Figure 2. Dendrogram of 148 Iranian bread wheat lines and cultivars using 19 SSR markers based on simple
matching coefficients and UPGMA methods.
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Figure 3. Principal coordinate analysis for 148 Iranian bread wheat lines and cultivars using 19 SSR markers based on
first and second coordinates.
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Table 3. Number of alleles (Na), effective number of alleles (Ne), Shannon's information index (I), Mean observed
heterozygosity (Ho), Mean expected heterozygosity (He), coefficients of gene differentiation Fst?,_gene flow (Nm)

and Polymorphism information content (PIC) of the 1

9 SSR markers applied to wheat lines ancg cultivars

PIC Nm Fst He Ho I Ne Na i‘j (Sl pb
YE P YR FEAY BENY WENS ek /YA R ¥ Xgwm30
JFUYNAY fAR LRARY SSEYY JAEAY YAE/Y Yot/ ¥ Xgwm43
- - - - - - - - Xgwm44
A OWAY ey ABAEE GWVE[S ANFEND Y/¥RCYE ol /o v Xgwm47
S VR N R ofetef VR[N X[ viok- /o ¥ Xgwms2
/vy VAS/YD +/++\ns NAAE2T R /A2 ¢ 7 AF2R VIVE- /Y A7R=-N Y Xgwm95
J0 VAo SNERENE [SEEYY JAYENY YNe/od Yot/ Y Xgwmi3
JS6 WSRY efe-Yns SRR DN ANVENY YYEEY Y/ok- o ¥ Xgwm149
JYS O SIND VYRR aVEeles e Yerelfe JJARENA YIYES/YA Yo/ ¥ Xgwm153
dbeXISE SRR faVEeed BN AR YFE/YE ¥/oxel- Y Xgwmi60
JEY YN NER FARD GNBEAY VRN ¥/ox- /v viok- o Y Xgwmil6s
SRV BV YR SYRSE [eSheles [SARL]Y VA1V viok- o Y Xgwmis?
YD YANE efeehns JROEIN YVEYY [sokefeY VAE-Y Yiox- /o Y Xgwmiol
A0S YIRYS SR AOEND NFELY YVEe/A ¥/otel- Y Xgwm249
A ONASY WYY R0RND [SYRYY VRS YexefoY viok- o Y Xgwmss2
N RN SNAYRE R feekfee VPN Y/okel A Yio£v/o Y Xgwmss?
YA NN LVEENY fekefee ofadEe /N Vst /¥ Yiok- /o ¥ Xgwmdos
SR WA /o AOVED GIYENY GNVARNY YNET viok- o Y Xgwmd2?
YO OVIYY YRR ONERA YRR -/¥EN0 VYD ¥/o2 /o 5 Xgwma69
JBE N/ ofovex Sk F AR NYENY YIdEe/YY ¥/o2)/- 5 Xgwm533
R YAY SRR LRAR[Y ERE[5 VA YLYELAY YAYELAY Yoy Mean

YL dop &ty b (IS ok 4 S 5 i S
Vb g5 )lasl Ll puS 3 pei (Shem 9 Conbas>
3939 ol Jla pl b () cily paiS slaopY 5 pByl )
Pl ) a5l 36 RG> YU () s
il 3939 Mg o paS ASMol sladdly o o6
osbly (Jege plly g s elel il
Sleowsl 9 b awlio 3 pB)l g aepY e (Bl
U jlade 3929 (pl b 39 22)> A 393 plyy (g2 3590
o2 pl sasslis (Phi = 0.079, P = 0.001) YL

8 Jgi2) 23bioo pB)) 5 oY

ool padlas 3p00 oY g Pl anglie

S oy g el 30 (AwsSojeys (ke (gl
SeMbl asls (P ol polie &S ob i IS
oS5 Y 3 lasl 5)90 wsSojo e (xSke 5 (il
PB ol L g9 (¥ Jgi) Wil pBl I i
{WA) SSR (sla, S5l 31 eolazl b o))yl b paiS (gl
ok yl35 55 O3 (Y+) REMAP 4 IRAP ((A) ISSR
LByl (S il polie oolitwl Lo & Wl o opl Lol
3 o 31 sl S (Mol slaaly 53 Yl 5 5Ls
Uid cov eSS pl)l @ Cund ddlles 3y50 slaopY


http://jcb.sanru.ac.ir/article-1-678-fa.html

Downloaded from jcb.sanru.ac.ir at 20:33 +0430 on Monday March 25th 2019

A- SSR (sl il 5l oozl b Sl pisS slagY g plByl 3 (S £95 5 tbo

P9)909)s Yy f:l.o.) L}d!}u L)Jl ).) o.)‘.n..\.wl .))9.0 SSR )f)‘.fj
P cgpcnl Jamsies Gidgr JolS b ) (b pas
9 Seb) 95 9 )l Preale g BBy 2bj) lp ol
Sy Maw alllas )50 (slacade; s plod picren >

D9 48)S IS 4 cuslie (og5909,S STy b S5

‘!“3)3\5 9 ’SMJ:’”

B4k oo a9 el Gliid dusge

SSR (¢la,Silis (510l j) Slo il 3o gl

sloodg dacp¥ > (S £95 (oyp sl b edliul
lolid ly gy cpl J sl (U paS B 5 (op
Wl oo (b paS 53 (Suf sbcald § boglis g
P Nl (SEBF e 38> (Lol il e sl
9 L EW suiedia Caa 3 (b puS P el
Gyl 5l bl dedgw Hluw 3Sles sl 5 5, Sas o
Sl oY cilie Clillae )3 g95 gy Glp 503

Congj 03tnghy 3l pman 5 Y 5 pl) jol ags pbold Wi by |y (YL £s5 wlgn & ol S5l
GO I POR S S 2 P U I W Y Xgwmd7 Xgwml49 o Silel sbos cpl 5 Xgd
23,5 o 10,08 L alislejl SS& ¢ pled @ya8 glyls Xgwm533 3 Xgwm249

» 56535 95 s sl gl 5l e 5 W3 sy

Yooowl 2939 by oy Sl cladllas o Il U pus

S0 (simssSisin :Sbs fl) g SEMBI asLa NE) igo sl 315 (Na) Il 3his) g5 (slamdls (Silo —F Jpio

SSR Sl VA wlwl p paS slacpY g a6yl 15 (PPO) IS5 xis so j> o (He) el
Table 4. The mean of diversity indices (number of alleles (Na), effective number of alleles (Ne), Shannon's
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Abstract

~ Genetic improvement of crop plants such as wheat, relies on genetic diversity. In the current
investigation, the genetic diversity of 99 wheat lines and 49 cultivars were assessed using 20
SSR primers. Out of the primers used, 19 were polymorphic among studied lines and cultivars
and a total of 67 alleles were amplified. The number of alleles per locus ranged from 1
Engm44) to 7 (Xgwm47), with a mean value of 3.5. The mean of expected heterozygosity
(He) ranged from 0.71 (Xgwml49) to 0.27 (Xgwmd469). The mean of polymorphism
information content (PIC) and the maximum value of Shannon’s information index (I) were
0.52 and 0.88 resc,f)ectlvely. The number of alleles (Na), Shannon’s information index (I) and
mean of expected heterozygosity (He), for lines were slightly more than those of cultivars.
Average of gene differentiation coefficients (Fst) and gene flow (Nm) for all primers were 0.067
and 6.96 resp_ectlve_lﬁ._ Analysis of molecular variance (AMOVA) revealed a higher level of
genetic variation within lines + cultivars (89%) compared to among lines and cultivars (11%).
Cluster analfyms using UPGMA method and simple matching coefficients placed the lines and
cultivars in five groups. Similarity coefficients ranged from 0.40 to 1 with a mean value of 0.70.
Some cultivars with the same geographic origin were located in the same cluster. The high level
of genetic similarity detected In cultivars may demonstrate the narrow genetic base of Iranian
wheat germplasm. However, according to the genetic distance between different groups, lines in
divergent groups could be potentially used as parents in wheat breeding programs.

Keywords: Bread wheat, SSR markers, Expected heterozygosity, Shannon’s information
index, Polymorphism Information Content
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