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Table 1. Genera, species and genomic compaosition of Triticum and Aegilops genotypes

g 655 NP3 o3l o s ¢55 P o3l o
Species Genome Access. code Location Species Genome Access. code Location
Ae. ambellulata U KC-50032 - Ae. columnaris UM  TN-01-0314 West Azer.- Urmia
Ae. ambellulata U TN-01-726 Fars-Fars Ae. columnaris UM  TN-01-0860 West Azer.- Urmia
Ae.ambellulata U TN-01-785 Ilam-Darrehshahr Ae. columnaris UM  TN-01-0864 -
Ae. ambellulata U KC-50053 - Ae. columnaris UM  TN-01-0289 Zanjan-Takestan
Ae. ambellulata U TN-01-725 Fars-Fars Ae. speltoides S KC-50043 Kurdistan-Marivan
Ae. triuncialis ucC KC-50018 - Ae. speltoides S KC-50049 -
Ae. triuncialis ucC KC-50016 - Ae. speltoides S KC-50051 -
Ae. triuncialis ucC KC-50004 Markazi-Delijan  Ae. speltoides S KC-50045  Kurdistan-Bane
Ae. triuncialis ucC KC-50012 Tehran-Damavand Ae. speltoides S KC-50047  Kurdistan-Bane
Ae. triuncialis ucC KC-50010  Tehran-Tehran  T. araraticum AG KC-55059 West Azer.-Sardasht
Ae. crassa DM KC-50119 Khorasan- Bojnurd T. araraticum  AG KC-55061 -
Ae. crassa DM TN-0744 - T. araraticum AG KC-55058 West Azer.-Sardasht
Ae. crassa DM TN-0730 - T. araraticum AG KC-55060 -
Ae. crassa DM TN-50092 - T. boeoticum A KC-55035 -
Ae. crassa DM TN-0723 Fars-Fars T. boeoticum A KC-55033  Kurdistan-Bane
Ae. tauschii D TN-621  Khorasan- Bojnurd T. boeoticum A KC-55034  Kurdistan-Bane
Ae. tauschii D TN-304  West Azer.- Urmia T. boeoticum A KC-55036 -
Ae. tauschii D TN-697 - T. urartu A KC-55047 -
Ae. tauschii D TN-308  West Azer.- Urmia T. urartu A KC-55043 West Azer.-Sardasht
Ae. tauschii D TN-50006 - T. urartu A KC-55045 Ilam-llam
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Table 2. Transferability of barley SSR markers in Triticum and Aegilops species based on number of total SSR markers, amplified SSR markers

and polymorphic SSR markers

s Slapsises S
Barley chromosomes

S
H1 H2 H3 H4 H5 H6 H7 Total
Total SSR markers a5y e)lsaley, sl Sl Js° 18 28 28 15 32 18 26 165
- o ... 5 14 7 7 13 8 8 62
Amplified SSRMArkers ot 5 oloalesn; s S o0 200 (50.006)  (25.0%) (46.6%) (40.6%) (44.4%) (30.7%)  (37.7%)
: A o4 12 6 7 12 7 7 55
Polymorphic SSR markers jss ux olale se S o) 000 4286y (21.4%) (46.6%) (37.5%) (38.8%) (26.9%)  (33.3%)
*The digits within parenthesis indicate percentage amplified and polymorphic markers w0l 1y IS8 i g e 2S5 gls Kol sy 53l 1 slael®

Aegilops 5 Triticum gla o 3 s ol sale sy sla Silis JSKa &S5 5 S8 s ¥ Jgd

Tabel 3. Polymorphic and monomorphic barley SSR markers in Triticum and Aegilops species

g b Sl s IS oSS gls Sl IS e gls Sl
Species Total markers Monomorph markers Polymorph markers
Ae. ambellulata 50 9 (18%) 41(82%)
Ae. ttiuncialis 50 15 (30%) 35 (70%)
Ae. crassa 50 21 (42%) 29 (58%)
Ae. tauschii 50 23 (46%) 27 (54%)
Ae. columnaris 50 8 (16%) 42 (84%)
Ae. speltoides 50 20 (40%) 30 (60%)
T. araraticum 50 22 (44%) 28 (56%)
T. boeoticum 50 23 (46%) 27 (54%)
T. urartu 50 27 (54%) 23 (46%)
yov
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Table 4. Microsatellite primers, Chromosome location (Ch), Alleles number (N4), Polymorphic information

content (PIC) and gene variation (He) in Triticum and Aegilops species

ol sales, sla S56T

o)lgalesey s S5ET

Microsatellite primers Ch Na PIC He. Microsatellite primers Ch Na PIC He
GBM1092 H1 2 0.19 0.22 GBM1176 H5 3 0.59 0.66
GBM1234 H1 7 0.83 0.85 GBM1405 H5 5 0.67 0.73
GBM1480 H1 3 0.50 0.58 GBM1426 H5 5 0.66 0.72

SCSSR04163 H1 2 0.34 0.44 GBM1470 H5 2 0.37 0.50
H1 p55505 5 ke 35 046 052 SCSSR02306 H5 5 0.61 0.66

Mean H1 chromosome ) ) ) SCSSR02503 H5 2 0.27 032
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Table 5. Within group genetic diversity of species based on Shannon’s index (I), Nei’s gene diversity (He),

unbiased Nei’s gene diversity(uH.), Number of different alleles (Na), Number of effective alleles (Ne) and

number of private alleles (NPA) in Aegilops and Triticum species

sf
Species | He UHe Na Ne NPA
Ae. ambellulata  0.61(0.05)" 0.38(0.03) 0.43(0.03)  2.16(0.11) 1.83(0.09) 0.16(0.06)
Ae. triuncialis 0.05(0.05) 0.32(0.04) 0.35(0.04) 1.92(0.11) 1.67(0.09) 0.14(0.06)
Ae. crassa 0.40(0.06) 0.26(0.03) 0.29(0.04)  1.74(0.12) 1.56(0.07) 0.10(0.05)
Ae. tauschii 0.38(0.05) 0.24(0.03) 0.27(0.04)  1.72(0.10) 1.49(0.08) 0.10(0.04)
Ae. columnaris 0.59(0.05) 0.39(0.03) 0.45(0.04)  2.04(0.10) 1.85(0.10) 0.04(0.03)
Ae. speltoides 0.43(0.06) 0.28(0.03) 0.31(0.04) 1.80(0.11) 1.59(0.09) 0.16(0.05)
T. araraticum 0.38(0.05) 0.25(0.03) 0.29(0.04)  1.70(0.10) 1.50(0.08) 0.14(0.06)
T. boeoticum 0.34(0.05) 0.23(0.03) 0.26(0.04)  1.60(0.09) 1.44(0.07) 0.08(0.04)
T. urartu 0.30(0.05) 0.20(0.03) 0.24(0.04)  1.50(0.09) 1.40(0.08) 0.06(0.03)

das e OLis ol el Hlae sl 3l Jsls sldsl *

“The digits within parenthesis indicate standard errors of the parameters

K (6 e (6, ,SG DNA liia lyls ¢S S
S o5 (Ahn et al., 1993; Kurata et al., 1994)
2 )

Olis (Llolis M H )‘ J...; Jle Q}:l:.a Fe—Ar
ﬂ‘)T}&}MLd?)jbvﬁwijwaMJ
Gy D9 ! 45}?‘53 U’L‘U’fc"'\'& bl ‘;5
Calibee glaas & o ods S bli> S5 ial,T
aw jleslarl (645 4l )l s e PoaCEaE o5 6l
b Lo 555 L g 5 s 0,3 S 0535
Lol Sldlas 55 Lo dE plo b dwlin 53 S S
.(Bennetzen and Freeling, 1997) u\i.s)f Lmsjf ol
L alin 55 g 5 ptS o &5 LolSS Ll

j,w Cbli> 5 Poaceae o5l gl o, slasl Lo
odd ol S ol i 55 ST 5 s s
rj)}.ﬂj;a\.l_a}'cu)ydﬁjlﬁéwm?dsw\
2 Gl LS 0/) 6 587 p 5535 03l (oS

AR

3 °>L53—-”—:(jfu—~* S i gl g

jv_;j‘_;l}bud;l;owa,sDNA‘_;qu\.zjK
U liie 4 Lsliy o a5 S 53 ol 3 O sl
el e YL (e s Sl ol Dbl
sla S as 8 edalin LadT o yi5 slacand
Qwr;)fﬂ)QJSDNALSLAJ|jL§J;¢?))>
JB&IQ.M@&)HC}JjJJO_i\Ssb
j‘fj)JQ)J&J‘J&r'DNA)JDyyéhg‘}:
L4025 &8 593 0 8 55w DNA L (0555 L0 oIS
OledS e Lauls, bl (Hulbert et al., 1990)
L o555 1 2 e g S el Calies
ds\sowkawfjguélj}gjrfw
Sl Sl LaoT js 55 SialyT 5 (6 s
6uu;¢,m¢ﬁjojlu\}u\xrﬁt_g
La0T ) S5 DNA O e 53 Sl 1 50 Calzdes

Slap 3 L amlin 55 &85 lap 55 5 o


http://dx.doi.org/10.29252/abj.22.2.152
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.2.2.1
http://agrobreedjournal.ir/article-1-1140-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1399.22.2.2.1 ]

[ DOI: 10.29252/8hj.22.2.152 ]

MOYAPY AT e 5 (ST el el ol pnle g sla SolES (6 s Ut "

335 OV o5 93 o o8, g e 035 o
sl Sl (¢ JLsl a8 sl L s glar o3,
Y0 oY o w3 #4/8 r.x_;f 33 5> oyl sala
oolsale sy sl SKlis 5 Ao 53 OY/Y Slssl 5 cds s
SVEOVF 55 sl 5 OV s (o 530S
Yildirim et al., 2009) L3 5 Lo ;5 V+/F

Gl KoL (claesls 3l oslial U (glad g 4 o
Ly a5, 40 3l andllas 5550 Slacs 535 Com 0l gale sy
dyesdes S onl 5358 e e 05 8 Sler 4
L 5" Ae. columnaris Zhuk. (UM) 5 55 95 (slizal
¢S )3 Ae. speltoides Tausch. (B) 4,8 slacs 55
L Gilas a5 ple sbues 8 s 8 51505 8
Size3 ;S 40 Ol on edlie Ol st 425 0T 55
Ae. tauschii (D) &5 43 51D 055 sl slaeg 53
2,5 oLl > L Ae. crassa Boiss. (D°M) , Coss.
S S JulSs Loty & by o Dl i 3
g.,_ul,,:‘,fu}f;!.x_,:,'\ﬁ_'f&,x,uws
L b5 OT ol iy sl g5 i 5 oS ol
el sd3 ssliul Aegilops s Triticum « 8
.(Petersen and Seberg, 2005; Mason-Gamer, 2005)
0355 § 35 5 QoSS lalyy bl iolasT 5o
L Aegilops s Triticum e 53 31 45,8 4 gl S
A o 3050 g ol gale s (sla Kol S oslicad
5 lSS Ll e oS sls Ol s i 8
=3 Ol 5Ll 5 (44? S5 o9 slacals
Sl 055 2 e 1Sl Sl oslizal g L 0T
slaas 8 JolSG Lsls) 5 (S35 p05 (o 2
Ll 108Gl Aegilops s Triticum (gls i

Sl Rl
0 dS_iils Qwéﬁycw‘&dﬂ
SUK 5 a3p mel g 3,5 oKils (555588

355 o0 ol Sl ol plonil (51 5Y

AR

Sl 035 Lls 5 Gl i KENWY) paS L ay i
a S luesle 4 gl 5 AUS Ol ile oS ali
3y o355 Slalllan 53 owlie Jds oL Ol5e
ety ol 53 (Beales et al., 2007) 5,5 1 5 o3zl
332 E psisns S Rl b g g
23 o 5 oS (slapssses S Oh S 15 anlllans
Sl e S e 55 Sladllas 53 f.cfphl a5 e
a3 ol 0L o J oS0 50 sla Sl 3l eslizal |
5 AT 5 G5 3 5 S Lhlis YL
o3 il ol sLaael plo b amlin 53 o 5 pdS o
@.,iy o) (Bennetzen and Freeling, 1997) .l .
G KL 51 Calisee Ol 55 45T Sl ot Eusly
Cadibes laas & LSS Lty anllas gl 5
595 oslizal el S o5l gl
s oyl ale g, SOLE VPO I ol il 5
Loy anlllae 5l O ps5sns,8 Cdp 5o 0kl 5 5
Gl oS g sl 55 P LIS
4 A oslewal Aegilops  Triticum > 95 ke
Sl labas (s )3 YV/OY) KoL Y ol ol
URARBEEH- DN A PP UV P ]
sy JS i Lawi 8 o s (10 Sl IS o
4 (A )3 00) i cp (6 p by sl Ol e o i
33 iy s 2H w'}_a,;L;uﬁs\_:.s
el oyl sale sy sla Solis 5l (oadaze sla_julesT
L N O o B - JUP U [ I
Bl 0k o3lizul Calises g S 5 b i
Lly, oL, s (Holton et al., 2002) ol )LSes 5
) ;mu;,.uﬂ,\_;?rj)\a,ﬁrs,n S5
VP 4SS S s aslalen s ST s
33 e 5 an (o y3 VYN) KLis 0 5 (Ao ys T4)
Al ) 3y JSE i ol 5 5 o6
YV bl (6 pmmnd o SME 53 0l sale 5 (sla Sl
s oslpaleg, SLE Y 5 aS o)lunlesy, Silis


http://dx.doi.org/10.29252/abj.22.2.152
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.2.2.1
http://agrobreedjournal.ir/article-1-1140-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1399.22.2.2.1 ]

[ DOI: 10.29252/8hj.22.2.152 ]

VAL Dlls oY o5lad ep 53 5 Ty il 011 215 ke 8"

References odldiul 350 2l

Adonina, 1.G., E.A. Salina, E.G. Pestsova and M.S. Rdder. 2005. Transferability of wheat microsatellites to
diploid Aegilops species and determination of chromosomal localizations of microsatellites in the S genome.
Genome 48: 959-970.

Ahn, S, J.A. Anderson, M.E. Sorrells and S.D. Tanksley. 1993. Homoeologous relationships of rice, wheat
and maize chromosomes. Mol. Genet. Genomics 241: 483-490.

Andrew, H., J.E. Paterson, M.D. Bawers, X.D. Buraw, G.E. Christin and J.W. Robert. 2000. Comparative
genomics of plant chromosomes. Plant Cell Rep. 12: 1523-1539.

Beales, J., A. Turner, S. Griffiths, JJW. Snape and D.A. Laurie. 2007. A pseudo-response regulator is
misexpressed in the photoperiod insensitive Ppd-D1a mutant of wheat (Triticum aestivum L.). Theor. Appl.
Genet. 115: 721-733.

Bennetzen, J.L. and M. Freeling. 1997. The unified grass genome: synergy in synteny. Genome. Res. 7: 301-306.

Botstein, D., R.L. White, M. Skolnick and R.W. Davis. 1980. Construction of a genetic linkage map in man
using restriction fragment length polymorphisms. Am. J. Hum. Genet. 32: 314-331.

Castillo, A., G. Dorado, C. Feuillet, P. Sourdille and P. Hernandez. 2010. Genetic structure and
ecogeographical adaptation in wild barley as revealed by microsatellite markers. BMC Plant Biol. 10: 266-279.

Castillo, A., H. Budak, A. C. Martin, G. Dorado, A. Borner, M. Roder and P. Hernandez. 2009.
Interspecies and intergenus transferability of barley and wheat D-genome microsatellite markers. Ann. Appl.
Biol. 156: 347-356.

Castillo, A., H. Budak, R.K. Varshney, G. Dorado, A. Graner and P. Hernandez. 2008. Transferability and
polymorphism of barley EST-SSR markers used for phylogenetic analysis in Hordeum chilense. BMC Plant
Biol. 8: 97-100.

Colmer, T. D., T. J. Flowers and R. Munns. 2006. Use of wild relatives to improve salt tolerance in wheat. J.
Exp. Bot. 57: 1059-1078.

Fahima, T., M.S. Roder, A. Grama and E. Nevo. 1998. Microsatellite DNA polymorphism divergence in
Triticum dicoccoides accessions highly resistant to yellow rust. Theor. Appl. Genet. 96: 187-195.

Feldman, M. and A.A. Levy. 2005. Allopolyploidy— a shaping force in the evolution of wheat genomes.
Cytogenet. Genome Res. 109: 250-258.

Feuillet, C. and G.J. Muehlbauer. 2009. Genetics and Genomics of the Triticeae. Plant Genetics and
Genomics. Springer.

Gororo, N.N., H.A. Hagles, R.F. Eastwood, M.E. Nicolas and R.G. Flood. 2002. Use of Triticum tauschii to

improve yield of wheat in low-yielding environments. Euphytica 123: 241-254.

'y


http://dx.doi.org/10.29252/abj.22.2.152
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.2.2.1
http://agrobreedjournal.ir/article-1-1140-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1399.22.2.2.1 ]

[ DOI: 10.29252/8hj.22.2.152 ]

MOYAPY AT e 5 (ST el el ol pnle g sla SolES (6 s Ut "

Holton, T.A., J.T. Christopher, L. McClure, N. Harker and R.J. Henry. 2002. Identification and mapping of
polymorphic SSR markers from expressed gene sequences of barley and wheat. Mol. Breed. 9: 63-71.

Hovhannisyan, N.A., M.E. Dulloo, A.H. Yesayan, H. Knupffer and A. Amri. 2011. Tracking of powdery
mildew and leaf rust resistance genes in Triticum boeoticum and T. urartu, wild relatives of common wheat.
Czech J. Genet. Plant Breed. 47: 45-57.

Huang, S.X., A. Sirikhachornkit, X.J. Su, J. Faris, B. Gill, R. Haselkorn and P. Gornicki. 2002. Genes
encoding plastid acetyl-CoA carboxylase and 3-phosphoglycerate kinase of the Triticum/Aegilops complex
and evolutionary history of polyploid wheat. Proc. Nat. Acad. Sci. USA 99: 8133-8138.

Hulbert, S.H., T.E. Richter, J.D. Axtell and J.L. Bennetzen. 1990. Genetic mapping and characterization of
sorghum and related crops by means of maize DNA probes. Proc. Nat. Acad. Sci. USA 87: 4251-4255.

Korzun, V., M.S. Roder, K. Wedehake, A. Pasqualone, C. Lotti, M.W. Ganal and A. Blanco. 1999.
Integration of dinucleotide microsatellites from hexaploid bread wheat into a genetic linkage map of durum
wheat. Theor. Appl. Genet. 98: 1202-1207.

Kuleung, C., P.S. Baenziger and I. Dweikat. 2004. Transferability of SSR markers among wheat, rye, and
triticale. Theor. Appl. Genet. 108: 1147-1150.

Kurata, N., G. Moore, Y. Nagamura, T. Foote, M. Yano, Y. Minobe and M.D. Gale. 1994. Conservation of
genome structure between rice and wheat. BioTechnol. 12: 276-278.

Li, J.Z., T.G. Sjakste, M.S. Roder and M.W. Ganal. 2003. Development and genetic mapping of 127 new
microsatellite markers in barley. Theor. Appl. Genet. 107: 1021-1027.

Lina, M.A., Y.M. Mohammad and H. Nadia. 2012. The genetic relationships among Aegilops L. and Triticum
L. species. Asian J. Agric. Sci. 4: 352-367.

Liu. K. and S.V. Muse. 2005. Power Marker: Integrated analysis environment for genetic marker data.
Bioinformatics 2: 2128-2129.

Maestra, B. and T. Naranjo. 2000. Genome evolution in Triticeae. In: Olmo E., Redi C.A. (Eds.)
Chromosomes Today. Birkhauser, Basel, pp. 155-167.

Magurran, A.E. 2004. Measuring Biological Diversity. Blackwell.

Mason-Gamer, R.J. 2005. The R-amylase genes of grasses and a phylogenetic analysis of the Triticeae
(Poaceae). Am. J. Bot. 92: 1045-1058.

Miki, Y., K. Yoshida, N. Mizuno, S. Nasuda, K. Sato and S. Takumi. 2019. Origin of wheat B-genome
chromosomes inferred from RNA sequencing analysis of leaf transcripts from section Sitopsis species of
Aegilops. DNA Res. 26(2): 171-182.

Nei, M. 1973. Analysis of gene diversity in subdivided populations. Proc. Nat. Acad. Sci. USA. 70: 3321-3323.

¢


http://dx.doi.org/10.29252/abj.22.2.152
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.2.2.1
http://agrobreedjournal.ir/article-1-1140-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1399.22.2.2.1 ]

[ DOI: 10.29252/8hj.22.2.152 ]

VAL Dlls oY o5lad ep 53 5 Ty il 011 215 ke 8"

Nei, M. 1978. Estimation of average heterozygosity and genetic distance from a small number of individuals.
Genetics 89: 583-590.

Oliveira, E.J., J.G. Paidua, M.l. Zucch, R. Vencovsky and M.L.C. Vieira. 2006. Origin, evolution and
genome distribution of microsatellites. Genet. Mol. Res. 29: 294-307.

Peakall, R. and P. Smouse. 2012. GenAlEx 6.5: Genetic analysis in Excel. Population genetic software for
teaching and research, an update. Bioinformatics 28: 2537-2539.

Pestsova, E., V. Korzun, N.P. Goncharov, K. Hammer, M.W. Ganal and M.S. Rdder. 2000. Microsatellite
analysis of Aegilops tauschii germplasm. Theor. Appl. Genet. 101: 100-106.

Petersen, G. and O. Seberg. 2005. Phylogenetic analysis of allopolyploid species. Czech J. Genet. Plant Breed.
41: 28-37.

Ramsay, L., M. Macaulay, D. S. lvanissevich, K. MacLean, L. Cardle, J. Fuller, K. J. Edwards, S.
Tuvesson, M. Morgante, A. Massari, E. Maestri, N. Marmiroli, T. Sjakste, M. Ganal, W. Powell and R.
A. Waugh. 2000. Simple sequence repeat-based linkage map of barley. Genetics, 156: 1997-2005.

Roder, M.S., J. Plaschke, S.U. Konig, A. Borner, M.E. Sorrells, S.D. Tanksley and M.W. Ganal. 1995.
Abundance, variability and chromosomal location of microsatellites in wheat. Mol. Gen. Genet. 246: 327-333.

Rodriguez-Suarez, C., M.C. Ramirez, A. Martin and S.G. Atienza. 2011. Applicability of chromosome-
specific SSR wheat markers for the introgression of Triticum urartu in durum wheat breeding programmes.
Plant Genet. Resour. 9: 439-444,

Safari, Z. and A.A. Mehrabi. 2019. Molecular phylogeny of Aegilops L. and Triticum L. species revealed by
internal transcribed spacers of ribosomal genes. J. Agric. Sci. Technol. 21(3): 699-714.

Saghai Maroof, M.A., R.M. Biyashev, G.P. Yang, Q. Zhangf and R.W. Allard. 1994. Extraordinarily
polymorphic microsatellite DNA in barley: Species diversity, chromosomal locations and population
dynamics. Proc. Nat. Acad. Sci. USA 91: 5466-5470.

Schneider, A., I. Molnar and M. Molnar-Lang. 2008. Utilisation of Aegilops (goatgrass) species to widen the
genetic diversity of cultivated wheat. Euphytica, 163(1): 1-19.

Sharma, S., H.S. Balyan, P.L. Kulwal, N. Kumar, R.K. Varshney, M. Prasad and P.K. Gupta. 2002. Study of
interspecific SSR polymorphism among 14 species from Triticum-Aegilops group. Wheat Info. Serv. 95: 23-28.

Sourdille, P., M. Tavaud, G. Charmet and M. Bernard. 2001. Transferability of wheat microsatellites to
diploid Triticeae species carrying the A, B and D genomes. Theor. Appl. Genet. 103: 346-352.

Tamura, K., D. Peterson, N. Peterson, G. Stecher, M. Nei and S. Kumar. 2011. MEGA5: Molecular
evolutionary genetics analysis using maximum likelihood, evolutionary distance, and maximum parsimony

methods. Mol. Biol. Evol. 28(10): 2731-2739.

Yo


http://dx.doi.org/10.29252/abj.22.2.152
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.2.2.1
http://agrobreedjournal.ir/article-1-1140-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1399.22.2.2.1 ]

[ DOI: 10.29252/8hj.22.2.152 ]

MOYAPY AT e 5 (ST el el ol pnle g sla SolES (6 s Ut "

Tilman, D., C. Balzer, J. Hill and B. L. Belfort. 2011. Global food demand and the sustainable intensification
of agriculture. Proc. Nat. Acad. Sci. USA 108: 20260-20264.

Varshney, R.K., R. Sigmund, A. Bérner, V. Korzun, N. Stein, M.E. Sorrells, P. Langridge and A. Graner.
2005. Interspecific transferability and comparative mapping of barley EST-SSR markers in wheat, rye and
rice. Plant Sci. 168: 195-202.

Yildirim, A., N. Kandemir, O. Ates Sonmezoglu and T. Eserkaya Gulec. 2009. Transferability of
microsatellite markers among cool season cereals. Biotechnol. Biotechnol. Equip. 23: 1299-1302.

Zhang, L. 2006. Study of the transferability of microsatellite markers derived from bread wheat (T. aestivum) or
rice (O. sativa) ESTs (EST-SSRs) to their close and wild relative and evaluation of their potential for the

organization of genetic resources in the grass family. Vegetal Biology, Universite Blaise Pascal.

AR


http://dx.doi.org/10.29252/abj.22.2.152
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.2.2.1
http://agrobreedjournal.ir/article-1-1140-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1399.22.2.2.1 ]

[ DOI: 10.29252/8hj.22.2.152 ]

VAL Dlls oY o5lad ep 53 5 Ty il 011 215 ke 8"

Transferability of barley microsatellite markers for assessing genetic
relationships of wheat wild relatives of Triticum and Aegilops genera

Ahmadi Laki, A.%, S. A. Mohammadi?, M. Moghaddam? and M. Valizadeh*

ABSTRACT
Ahmadi Laki, A., S. A. Mohammadi, M. Moghaddam and M. Valizadeh. 2020. Transferability of barley microsatellite
markers for assessing genetic relationships of wheat wild relatives of Triticum and Aegilops genera. Iranian Journal of Crop
Sciences. 22(2): 152-167. (In Persian).

Comparative genomics has revealed a high degree of collinearity between related species, which allows
transferability of interspecies and intergenus markers. The aim of this study was to examine the transferability
of barley microsatellite markers among species of Triticum and Aegilops genus for determination of their genetic
relationships. The experiments was carried out in faculty of agriculture, university of Tabriz, Iran, in 2016.
Among 165 evaluated barley microsatellite primer pairs in 40 genotypes from nine species of Triticum and
Aegilops genus, 62 (37.57%) showed successful amplification at least in the genome of one species and 50
(30.3%) were polymorphic. Using 50 polymorphic primer pairs, 223 alleles were amplified and number of
alleles varied from 2 to 14 with an average of 4.46. The mean of polymorphic information content and genetic
diversity were 0.55 and 0.6, respectively. The studied genotypes were assigned into four groups using Nieghbor-
Joining clustering algorithm and Guckes Cantor evolutionary distance coefficient. The species of Triticum and
Aegilops genera were grouped separately, and within each genus, grouping was in accordance with their genome
structure. In principal coordinate analysis, two first coordinates explained 24.63 and 21.86% of molecular
variation, respectively, and distribution of the genotypes based on two first coordinates was in concordance with
grouping of cluster analysis. The results indicated that the transferable barley markers could be successfully

utilized in wheat and its wild relatives genetics and breeding studies.

Key words: Barley, Genetic diversity, SSR markers, Transferability and Wheat wild relatives.

Received: June, 2019 Accepted: July, 2020

1. Former MSc Student, University of Tabriz, Tabriz, Iran

2. Professor, University of Tabriz, and Center of Excellence in Cereals Molecular Breeding, University of Tabriz, Tabriz,
Iran (Corresponding author) (Email: mohammadi@tabrizu.ac.ir)

3. Professor, University of Tabriz, and Center of Excellence in Cereals Molecular Breeding, University of Tabriz, Tabriz, Iran

4. Professor, University of Tabriz, and Center of Excellence in Cereals Molecular Breeding, University of Tabriz, Tabriz, Iran

1y


http://dx.doi.org/10.29252/abj.22.2.152
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.2.2.1
http://agrobreedjournal.ir/article-1-1140-en.html
http://www.tcpdf.org

