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Table 1. Collection sites of H. vulgare and H. spontaneum species

AL/ el oyled arﬂujbé A c"[_}\ji\ 69\))' C}l.; Alqu"

G ged 0o g SosTpaz Joue 4 gad 0 jlad ry SosTean Joms G ged oo g SosTpaz Joue
No. Species Collection site No. Species Collection site No. Species Collection site
Oyl s lst [ PR
1 H. wulgare 26 H. wulgare 51 . spontaneum : )
Mazandaran Unknown Miandoab
as sl o lg
2 H. wulgare Fars . 6 27 H. vulgare 52 . spontaneum )
Unknown Chaharmahal
T 5 % Ol )3T
3 H. wulgare Fars . 6 28 H. vulgare - 53 . spontaneum S J;
Unknown E. Azarbaiejan
: £ Ol 45T
4 H. wulgare Fars _.,6 29 . Spontaneum :”N 54 . Spontaneum i O ’;
Bojnourd W. Azarbaiejan
Slgio! olisle
5 H. wulgare Sleke 30 . Spontaneum Bojnourd s, s 55 . Spontaneum 4
Isfahan Kermanashah
Olgio! .
6 H. wulgare 31 . Spontaneum Bojnourd s s 56 . spontaneum Fars _.,6
Isfahan
Ol olzile 57
7 H. vulgare 32 . spontaneum 57 . spontaneum Fars _.,6
g Isfahan * Kermanashah sp o
e )lg oliile
8 H. wulgare e 33 . Spontaneum 4 58 . spontaneum Fars _.,6
Chaharmahal Kermanashah
Olgao! olsile )
9 H. wulgare Sleke 34 . Spontaneum 4 59 . spontaneum o
Isfahan Kermanashah Khozestan
Olgio! olzile
10 H. wulgare Sleke 35 . Spontaneum 4 60 . spontaneum Lorestan ot )
Isfahan Kermanashah
WIS
11 H. wulgare U 36 . Spontaneum Arak <1, 61 . spontaneum Lorestan ot
Kohkiloye
WIS
12 H. wulgare U 37 . Spontaneum Arak <1, 62 . Spontaneum Lorestan ot
Kohkiloye
Jows sl LSS
13 H. wulgare e 38 . Spontaneum Arak <1, 63 . Spontaneum * "
Chaharmahal Kohkiloye
14 H. wulgare Fars .6 39 . Spontaneum Fars _.,6 64 . spontaneum Isfehan oLl
15 H. vulgare Fars _.,6 40 ontaneum Fars _.,6 65 ontaneum e
Vg o ¥ i - Chaharmahal
ol 3 . @A Ol 53T
16 H. wulgare 41 . spontaneum Ghazvin ;3 66 . spontaneum
g Lorestan * St sp W. Azarbaiejan
17 H. wulgare et 42 ontaneum Karaj 67 ontaneum i Ozl 3T
. . ara .
g Unknown * Ves sp E. Azarbaiejan
ws st .
18 H. vulgare 43 . Spontaneum Karaj 5 68 . Spontaneum Hamadan oli.s
Unknown
sl . A Ol 53T
19 H. wulgare 44 . Spontaneum Ghazvin ., 55 69 . spontaneum .
Unknown W. Azarbaiejan
ws st .
20 H. wulgare 45 . Spontaneum Karaj 5 70 . Spontaneum Tlam 34
Unknown
ws st .
21 H. wulgare 46 . Spontaneum Karaj s 71 . spontaneum Tlam g3}
Unknown
ws st R
22 H. wulgare 47 . Spontaneum 72 . spontaneum Tlam g3}
Unknown Lorestan
ws st Ol )
23 H. wulgare 48 . Spontaneum 73 . spontaneum Tlam 34
Unknown Lorestan
ws st
24 H. vulgare 49 . spontaneum Ham (3
Unknown
ws st Ol )
25 H. wulgare 50 . spontaneum
Unknown Lorestan
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Table 2. The names of the SSR primer pairs used in the expriment

ST el Jlast gles

STo ks Name of iy Mg cxf, Jg Annealing temp.
Primer No. primer Forward 3'—5" Reverse 5'—3" (°C)

1 HVMLOHIA CCTCCCCTCTGATATGATAA GTACAGACGGTTTAATTGTCC 60

2 GMS001 CTGACCCTTTGCTTAACATGC TCAGCGTGACAAACAATAAAGG 62

3 Bmac0192 GGGTGGTGTTGCTTAAAC TCAACATTCATACTACCACCA 58

4 Bmag0603 ATACCATGATACATCACATCG GGGGGTATGTACGACTAACTA 62

5 Bmac0316 ATGGTAGAGGTCCCAACTG ATCACTGCTGTGCCTAGC 56

6 GMS003 TTTCAGCATCACACGAAAGC TTGCATGCATGCATACCC 54

7 HVM40 CGATTCCCCTTTTCCCAC ATTCTCCGCCGTCCACTC 58

8 EBmac0415 GAAACCCATCATAGCAGC AAACAGCAGCAAGAGGAG 54

9 HvHVALI CATGGGAGGGGACAACAC CGACCAAACACGACTAAAGGA 62

10 HvWaxy4 AGTATCGCAGACGCTCAC GTTATGTACTCGCTCGCTC 58

11 HVM20 CTCCACGAATCTCTGCACAA CACCGCCTCCTCTTTCAC 58

12 Bmag0013 AAGGGGAATCAAAATGGGAG TCGAATAGGTCTCCGAAGAAA 60

13 HVM70 CCGCCGATGACCTTCTC ACCCACGACCTATGGCAC 58

14 Bmac0040 AGCCCGATCAGATTTACG TTCTCCCTTTGGTCCTTG 54

15 AF022725A AGTATGGGGAATTTATTTGG GCTGCAAAGTATGACAATATG 58

o el ol onls 0Lts ST a gl p 6 S Eov g @b

5 Ebmac0415 oKl as b g 4o +/AD S PIC Ol e
5535 HMT0 ol lr 4y b gy o+ /VY 00T o a8
/A SIPIC Ol & H. wilgarea 5§
5 (Bmag0603 oL 1>) +/14 s (Bmac0040 o, 1)
(Bmac0415 «&,1>) +/4) ;I H. spontaneum « & 53
PIC L ol SSLis 5y e (HVM70 o&Kl) + /4 F &
ol Sl s e T alaw 03 g Dls e 4 YL
el YL S S e LB L T
43 Ebmac0415 5 HymLOoH1A gl asl Kl
5 Bmac0306 slasl 1= 5 H. spontaneum a5
2§55 o ) H. wulgare &8 55> Bame0040

L 03ls Ladeids colis b Syl
albe U (Kadri et al., 2009) o, 5 g sLS
e V0 Jleslennl b (ool)S 5 (s s 455030 F
o1y AT ol sliw 5PIC 5 Kke SSR Kl
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Yvv

s olealany SHLET Cim 10 jleslicul L
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laol Kl ay by oH. wigareas S s
by 0 OT oy 2S5 T Coiia L HVMAO 5 GMSDO3
, HVM70 oL Sl 4

3.3 1ul ‘T).sl

oL 53 T sl o 25 H. spontaneum « S
s oLl 55 0T o 28 5 (JIT 4 L) HYMAO
Sl s oalia (I 55 L) HVmIOH1A 5 HYm70
23 ¥0848 95 53 ST ol b PT slaw IS
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Table 3. PIC mean and number of alleles for each primer in two barely species (H. vulgare, H. spontaneum)

primer § ;T PIC Number of alleles s T slaw
H. spontaneum  H.wulgare  Total s  H.spontaneum H.wulgare
HVMLOHIA 0.89 0.63 0.68 2 3
GMS001 0.73 0.65 0.79 4 4
Bmac0306 0.49 0.78 0.46 3 3
Bmag0603 0.62 0.19 0.39 3 4
Bmac0316 0.57 0.53 0.40 5 7
GMS003 0.69 0.64 0.59 6 8
HVM40 0.50 0.54 0.51 9 8
EBmac0415 0.91 0.62 0.85 4 4
HvHVAL 0.78 0.60 0.71 5 6
HvWaxy4 0.66 0.69 0.69 4 4
HVM20 0.65 0.56 0.58 4 5
Bmag0013 0.44 0.66 0.48 5 6
HVM70 0.04 0.24 0.12 2 2
Bmac0040 0.60 0.80 0.71 4 4
AF022725A 0.47 0.65 0.51 5 4
Mean 0.60 0.59 0.57 4.33 4.80
Total 4.56

by e S S s s 4 oLl
;> .(Matus and Hayes, 2002) Cul sl ol Ay
5,84 asia G T 51 eoluw o ol ilesT
o=l s s, e e k;l_a‘}_\T sl Al &l
Lgs e T sl ol 51887 Ws g sde VY sl 3T
.55 H. spontaneum « b 5 ,» JIT 45 5 H. vulgare «
PERHEE SN USRI GV R g
5 NYF C/AFA 5 5 4 H. spontaneumes &
——5 5 <o H. wlgare m'jf); 2ol cplls g /FOOA

F Jodr) Sl o3 g0 +/FY 5 /10 <0 /AN
sdins LS anlllas 3 g0 slad S 5 4Lty ol b Ol e
J15 53 55 50 (Slaas sad Olglis 4S5 Cal o

G 53 o Slased o Dl Sl e 65 s

4slie 9 w5 55 (Struss and Plieske, 1998)
£ e 0S5 s Sla el (S g5
WU S edalie o s (gls e 55 (5 keSS
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A3l 68 5335 4 e T 5 s S
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Ly e L LK 58 3 s Ll sy 8
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Og¥spl 15k ad S &y 48 ¢ 5 SSR

(H. vulgare 5 H. spontaneum) s 48 93 ;3 olld 350 p alis Co o -F Jsd

Table 4. Similarity coefficients estimated in the two barely species (H. vulgare, H. spontaneum)

e 5
Similarity coefficient ~ H. spontaneum  H. vulgaree Total
Min sl 0.1176 0.15 0.0571
Max Sl 0.8648 0.81 0.7222
Mea Sl 0.4558 0.43 0.3594
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Fig. 1. Cluster analysis of two barely species (H. vulgare , H.spontaneum) using UPGMA method based on

microsatellite data
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Assessment of genetic diver Sity in two accessons of barely species (H. wulgare L. and
H. spontaneum L .) using SSR markers

Ebrahimi, A}, M. R. Naghavi®, M. Sabokdast® and M. Mardi*

ABSTRACT

Ebrahimi, A., M. R. Naghavi, M. Sabokdast and M. Mardi. 2010. Assessment of genetic diversity in two accessions of
barely species (H. vulgare L. and H. Spontaneum L.) using SSR markers. Iranian Journal of Crop Sciences. 12 (3) 333-

345. (In Persian)

Genetic diversity of 73 accessions of two barely species (H. vulgare L. and H. spontaneum L.) was evaluated
using 15 SSR pair primers. Patterns were scored by 0 (band abscence) and 1 (band presence). Dendrogeram was
constructed using dice similarity coefficient and UPGMA algorithm by software NTYSYS 2.02. Principle
coordinate analysis was also performed. The highest number of polymorphic alleles in H. vulgare L. accessions
were observed in gene loci Bmac 0316 and Hvm40 with eight alleles in each. The lowest number of polymorphic
alleles in H. vulgare L. accessions were observed in gene locus Hvm70 with two alleles. Moreover, the highest
number of polymorphic alleles in H. spontaneum L. were observed in Hvm40 locus with 9 allels, while the
lowest obtained in Hvm70 and HvmIoH1A with two alleles, respectively. The highest PIC value in H. vulgare L.
was 0.8 (gene loci Bmac0040) and the lowest 0.19 (gene loci Bmag0603). While, the highest and the lowest
value of PIC in H. spontaneum L. ranged from 0.43-0.91. Cluster analysis using Dice similarity method and
UPGMA algorithm, grouped all accessions in three main groups. Group one included populations from both of
H. vulgare L. and H. spontaneum L. species collected from Iran, while groups two and three included accessions
of H. spontaneum L. and H. vulgare L., respectively. Results showed that SSR markers can be apllied as reliable
tool to evaluate genetic diversity between and within H. vulgare L. and H. spontaneum L. species. Loci
HvmLoH1A and Ebmac0415 in H. spontaneum L. and loci Bmac0306 and Bamc0040 in H. vulgare L. can be

used to estimate genetic diversity in these two barely species.
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