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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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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
https://agrobreedjournal.ir/article-1-1140-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-18 ]

[ 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 "

Ae imaaf:s
Ae ambelfulata
de rameialis Wde muncials

Ae zmbeliulatz

Ae hmeiaks e ramcaks

Ae cassz

& e crassa

#-de crassz
® Ae cohwnmans
W e ambelulatz Ae crassa
» Ae crassa

T. wrarty
| | T wrartu

| A;L‘Df‘l;ﬂ-t‘ib'ﬂ

; s 7. bocoticum
b4 ‘_7' ':neom:} 4. doeobcum)

T zrzeztico 1 boeoncum

T. araraticum B T arecoticum

— 4=z
[ Rty Ae. ambeliulata

. - © Ae. columpans
Ae. colummans i
b Ae. rauschi

& Ae. tauschy

Ae rauschi

ode BUSCH Ae pauschi

y Ae Speltordes

@ Ae columnans

K T zraravcum

00d

A Ae spelroides
Ae. speltoides

\ Ae. spelroides

A Ae. Spefroides

PCol
Sl slals s aa e Jgl Hls 5 95 wlul  Triticum 5 Aegilops sla = slac s 85 (2S5, Y J§.~
Fig. 2. Plot of the first and second principal components according to barley SSR markers in Aegilops and

Triticum species

T.boeoticum
T.urartu

T.araraticum

Ae.crassa

Ae.tauschii

Ae.ambellulata
Ae.triuncialis
—|7 Ae.columnaris

—
0.05

Ae.speltoides

5 S5 daols 3l eslial L Triticum 5 Aegilops (sla wix slas S (gdvey S -F s

Fig. 3. Neighbor-joining dendrogram based on Nei’s genetic distance in Aegilops and Triticum species

e S 1l 50y, 8 K s Triticum i 455
..\;:éjf)ljéjiisabf);Aegilops
aj;_:ﬁdg\gow&\ujfo,);@:&gb\
Ae. S sl Plalaw 5 0sls Lastls Ol
R3] g5 S o @al Oljae g 2k c@mbellulata
sAe. columnaris 45,8 4 j5e I slda 5 o yll

Ae. 5uu; i —elasl sl o 2 iy

Y

55 cals alulp g S 31 55 Lol slayls
3 Ae. columnaris gla s 65 Jg Ll L;.x;fabf
3 0S|, Aegilops slas S Lo slae g 65 o
o s gv-“wji” 3 e S kST Lals) e s
= u_i.n) alolb ulul, Neighbor-joining (glas 4
JS8) ol o1 5555 55 . oLzl (Nei, 1973)

4w ol ;o 4 Ae. Crassa s Ae. tauschii 5,8 55 (¥


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

[ Downloaded from agrobreedjournal.ir on 2025-10-18 ]

[ 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"

AMOVA Ll 5 .(0 Jsds) di odalius urartu

= . .
oy P 3 S S w25 w005 bl

3,8 e L S S5 s

Oy S il dss Ae. ambellulata  speltoides
S olaml P slaws 51 4 s mel )l oyl I

T. ;3 w3 Ae. columnaris & b g o 0T Hldde o 2aS

g5 () Ogls jesls gla xel o wlal , Triticum 5 Aegilops (sla o 4> 6\43,? NERE L;.»v) g5 =0 Jod>
(NPA) colazs| JT sluaws 5 (Ne) 5 ge W1 15 ((Na) Soslize JT sl ¢ (UHe) & s lb 55 g5 (He) & 55

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)
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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.
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