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Table 1. Specifications of genotypes used in this research

- olaids ; 0, losds ;
g oled  apglaer oo il o sleer e il L. Goslee e adlaie
Genotype Gathering Region SR Gathering Region s Gathering Region
number location 4 Genotyp location Y Genotype location Y
e number number
1 Kermanshah Mabhidasht 39 Lorestan Kuhdasht 7 Kurdistan Saqgez
Chaghalvand
2 Kermanshah Kermanshah 40 Lorestan Rumeshkan 78 Lorestan i
3 llam Dehloran 41 Lorestan Zagheh 79 Kurdistan Marivan
4 llam Musian 42 Lorestan Kuhdasht 80 Lorestan Khorramabad
5 Kermanshah Halashi 43 Kermanshah Gilanegharb 81 Kurdistan Baneh
6 llam Shirvan 44 Lorestan Dorud 82 Kermanshah Paveh
7 llam Darreh Shahr 45 Lorestan Azna 83 Kermanshah Ravansar
8 llam Abdanan 46 Lorestan Veysian 84 Kurdistan Divandarreh
9 llam Darreh Shahr 47 Lorestan Poldokhtar 85 Kurdistan Bukan
10 llam llam 48 llam Sarableh 86 Kurdistan Takab
11 llam Darreh Shahr 49 Kurdistan Kellaterzan 87 Kermanshah Songor
12 llam Dehloran 50 Kermanshah Gwawar 88 Kermanshah Kuzaran
13 Kurdistan Zarrineh 51 llam Mehran 89 Kurdistan Sarvabad
14 Kurdistan Sagez 52 Lorestan g;:g; 90 Kurdistan Saqgez
15 Kurdistan Ziwiye 53 Lorestan Khorramabad 91 Kurdistan Palangan
16 llam Abdanan 54 Kermanshah Kéﬁ;r%e 92 Kurdistan Qorveh
17 Kurdistan Deh Kalan 55 Lorestan Kuhdasht 93 Kurdistan Divandarreh
18 Ilam Holeylan 56 Kermanshah Gilanegharb 94 Kurdistan Hasan Abad
19 Kurdistan Qorveh 57 Lorestan Dorud 95 Kermanshah Harsin
20 Kermanshah Javanrud 58 Kermanshah Srmast 96 Ilam Dehloran
21 Kermanshah Tazeabad 59 Lorestan Dowreh 97 Kurdistan Kamyaran
22 Lorestan Khorramabad 60 llam Lowmar 98 Kermanshah Qasreshirin
23 Kurdistan Marivan 61 llam Shirvan 99 llam llam
24 Kermanshah Sarpol-e Zahab 62 llam Malekshahi 100 Kurdistan Chahardoli
25 Lorestan Borujerd 63 Lorestan Poldokhtar 101 llam Shirvan
26 Kermanshah Gahvareh 64 llam Chagha Sabz 102 Kurdistan Sarvabad
27 Kermanshah Homeyl 65 llam Malekshahi 103 Kermanshah Kermanshah
28 Lorestan Selseleh 66 llam Abdanan 104 Lorestan Kuhdasht
29 Lorestan Khorramabad 67 Kurdistan Sanandaj 105 Kermanshah Gilanegharb
30 llam Holeylan 68 llam Darreh Shahr 106 llam Tulab
31 Kermanshah Kangavar 69 Kurdistan Abidar 107 Lorestan Khorramabad
32 Kermanshah Gilanegharb 70 Lorestan Zagheh 108 Lorestan Dorud
33 Kermanshah Harsin 71 Lorestan Azna 109 llam Lowmar
34 Kurdistan Bijar 72 Kurdistan Muchesh 110 llam Shirvan
35 Kermanshah Harsin 73 Kermanshah Homeyl 111 Kermanshah Sahneh
36 Lorestan Dorud 74 Kurdistan Kamyaran 112 Kermanshah Bisotun
. Eslamabad-e- .
37 llam Malekshahi 75 Kermanshah Gharb 113 Lorestan Aligudarz
38 Kurdistan Baneh 76 Lorestan Kuhdasht 114 Lorestan Poldokhtar
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Figure 1. Band pattern of some studied genotypes using GBM1126 primer
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Table 2. Frequency of amplified alleles and common alleles in the studied primers

(Primer) ,oly A B c D
GBM1461 0.2368 0.636: 0.1272
SCSSR04163 0.1754 0.2632 0.4956+ 0.0658
GBM1459 0.9561+ 0.0439
SCSSR03381 0.0395 0.9167 0.0439
GBM1110 0.0921 0.1623 0.636: 0.1096
SCSSR25691 0.0482 0.7851x 0.1667
GBM1221 0.2456 0.557: 0.1974
SCSSR20569 0.114 0.807: 0.0789
GBM1176 0.0482 0.9518:
SCSSR18076 0.8509: 0.1491
GBM1212 0.0263 0.9737:
SCSSR05599 0.1404 0.7368: 0.1228
GBM1126 0.0658 0.9079 0.0263
SCSSR15864 0.1667 0.6754 0.1579

Lz e bt (Stunen &S G 5 T laaggldy
ESLE Lasls Sl (YY) cud aly 3 IS
5 SCSSRO4163 il I, olsse cyopiches 45 391 VD)
sl ol sl GBMI212 ,Slits 1y e (g yia
(%) smage ol |y i S 55 > ST o ity
B ST EMR) jso alin cuws Lasls oy
305 a1y oliwe oy iy GBM1110 4 SCSSR04163
oS 1 das Mo 55 (RP) SS& sl jo .iohy olass]
«hl> SCSSR18076 4 SCSSR04163 (cls,5;ll
O]}ﬁ.‘o L)J).a.«f dl)b GBM1212 )f)'l.é] 9 O])'.ﬁ.‘o O i
S5l el anmslio jlas (RP) S5 )8 sl oo,
o 5 35l s> 3131 3l 51 om 1y Al o bt S 5ET
W sl 50 ol Sole (1) 3,15 (523586 T ol
S 292 VFF plyy oy 3590 o SHEN ol Silis
5 SCSSR04163 ,Silis (cly VAD ] e oyt
Syl GBMI212 Sl (el Vo0 o o oy yieS
5 B (5 e b onlis Ay 5o S Sl a8
Sal pdlie (oplply aib e A B Y odgame 3 o lade
€55 (FA) 29300 35 55 Lol 4 xie e S Sl
JEO L /DY odgdme > el 3y50 S5jex b IS
5 SCSSR04163 ,Slis sly (lime (pyidw 45 5
Jsiz) 53,5 odalie GBM1212 Silis 5 o) ypieS
93l Bolar I g0 g cglate Jleis adls oyl (Y
S 10,8 slo (V) pla 5 ywsle e o slis 1) 28
oy jles ) 1) byl LUl (55 95 YL polie

a3 o lis

Wild allel :* sdog JIIF

o EST-SSR (¢la Sl s I 5561 IS a0

beaigs o Yh £o onind yLis &S dgy lopd Vev b O~
addlas 3590 (sl )S5lET (ol S5 dix Ao yd bawgio .ol
o as Gledbl ggie Dy duopd AF/FY L ly
Sy e /Y8 5Ske L </VAR L +/YAY 5l (PIC)
¥ L GBMI1221 (cla S5kl 15 PIC e oyt
sanlie JI ¥ | SCSSR04163 o JI ¥ |, GBM1461
J0r S Gimgk cnl 3 PIC lise aSh) 4 drgi b o
ors bl b, Sl &S cul ol oxaulis b
SIS (gw) 2 3590 Gocs) pyi) > (slie (S35
slomsls 5l (Ko JS5 sz Sl lime (1 s
siled @8 Ll ) calisee (ol Sl auglie ol pae
Gy Sl LUlg ssmilis Lasls oyl aile Wl
4 ) e o Conl Cumer o (953 (S8 dix ool
5 oot (B) )l (St n P s Syl g la JT slass
Lo pB)l (S (S8) £95 owp (YY) oLl
oMbl elgime Sl SSR JsSgo 1S3l ) oolizul
lSen g 55lel izman 2008 (B)IS VA ISy
K9y 2 395 DL <INV G /XY O ‘) PIC auls (Y/\)
Silas ) eslazwl b H. spontaneum  Lolll oy wdly ¢)3
S wyp P PIC 5 09 glite .000,S" 43,35 SSR
2 Ogles ol alie hYD & Ll o 8,5 Oygo
Sy oS (9 (=i b pdsy KL gy 5 Sl
il awsh bl adllas 3)50 slacuisiy dlasd g (awyp
JI ol o 16503 Jelge 4 PIC (e (ppiznan (M)
e s ol Sy sl Jib ol o


http://dx.doi.org/10.61186/jcb.15.45.33
https://jcb.sanru.ac.ir/article-1-1380-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jcb.15.45.33 |

510l g el e ecg o Aadign 3355 e it Byl e ¢ Slayed (popn

YA EST-SSR  JoSUse ,SLis 3l ooliwl s H. Spontaneum  uisg o> (o9 sBCures (Silj o5 oy

(H. Spontaneum)  .isg > ol slacadss) (Suii g9 2yl 50 adllas 3)50 EST-SSR (sla ,Silis culeMbl =Y Jgio
Table 3. Information on EST-SSR markers studied in assessing the genetic diversity of wild barley (H. Spontaneum)
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Table 4. Mean genetic parameters within wild barley populations (H. spontaneum)
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Table 5. Genetic diversity in the studied populations of wild barley (H. spontaneum)
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Figure 2. Sample of the distribution of the frequency of genetic distances between the studied genotypes

ly = 5 oy 9> laciss) (S g9 (BY) o)) Se
S35 b,  EST- SSR 4 SSR ela, il 51 oolizl b
Onizen 13,8 S8 09)5 A @ |y gy bl 0 g
SV Sl 55 L (pdmg 2 e & A5 ol
plSgyns ;> &5 jshailen aidg hj o> slacuis)
2 grge slacss) (B Cwl pasule oAb o)
5 o lls wlond (opslaen ols aidlaie Sy S
» H. spontaneum (g, 363 wlaios (» (FY) o,
290 Sguigy &5 13)S (OIS slades s el
blsyl pae 35 (g0)lg0 0 Wdg ddlaio S 3l 09,5 s
S  beig) hirg)S Loy bl JSTh o
aws g (SEL s 4 Wlg o a8 Wb o> (slades
asdllas 5 A3k Lm,g.sy) ‘_’,.3.\ FRREA™ )...S\s dha‘_’)l.{.o
ShpgS ole bl pas (A) pllSen 5 oull
wlélas  usly 5 H. ospontaneum  clacuis;

A 8155 s

oo boodd s Slapl oy gLkl e

SpSoilul Sdss (Sion Bo)b jl 4Ll pas culpo
cowh Glis pae gl oyl o SidsS Colps WA
15,5 dusles UPGMA o2 )5Sl | o3l gillas 4 5,5l
i pas g pile 4 borpe o pd (pyidin 3 Gl gl
Gladgs 4500 wll fuen paS dg /AY 50 b 3,
cope Jl e () e 5 o) addllas 3085 50
b ol bewel s adgys sl o8l wlis
ol Bl ¥ USs o slasess 4o I Jols pl,Sg,00
N8 09,5 V¥ jo lacuiss) 20,5 o dlas Mo aSSlired ol
9] VP pod 09)S wigii A Jold Sl 09)5 ai8)S
Ve 095 i) A pylex 09,5 cigii W pgw 098
29)5 i} V) wid 09)5 ccudgif Vo mdid 09)5 ccudyi]
w555 ¥ omd 09,5 s ¥ ot 035 s T e
09,5 g ¥ wmdlied 095 gl Foemdjl 098
5 S5 g o Vel 095 9 G Vo eadjee


http://dx.doi.org/10.61186/jcb.15.45.33
https://jcb.sanru.ac.ir/article-1-1380-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jcb.15.45.33 |

¥

O g 5 litea)] (o ws o siodgn BLi (puome olie By3 (o 1 Jlged regn

V@%,&#

suREBRAY,

VY o /¥0 o)l fpmazl Jo /ely; oalS Mol ackiings,

UPGMA 59, & H. Spontaneum _isg o> slacuwiss) (sumg)S 5l Juols pl,55 000 —F s
Figure 3. Dendrogram from grouping of wild barley genotypes of H. Spontaneum by UPGMA method

& ooy cudh Calls (390> U gladss o0 s
839 bt e plo 53 lt5 oy ey Gl & b
P g aB)S )5 K0uS HUS 5 8 slads: s 3
B s LS e U e ol claise 4 40
2 lbp s o cul gl ggdge ool S iz )S
2 aBS e )Ll el oleMbl Ve ol
ool glimg S Lol Claise 4 40 glp &S Jbs
L &S 59y el plply cul aB)S & jao YE/FS

Al aslh JolS gillay S0

45 oy 290 S SHEL I Jol cloedls ulul 5
ok gl &S b pbl bewiel gy ol Claie
VEIXN 5 VeIV s pod g Jol slacilaisis jome ol
YEI¥E ga0omo 10 g 101 sy |y 29390 uilylg 5l Aoy
S5 Glyie 45 035 Glo yoee 93 nl b by Sl aey
Thaw )3 s jokar GBS (pl )3 () 2y90 sl S SLE
B e pgy il (2lp b asl 3 g dius 0181y olS pos
rn‘)fl).) £93 9 Js] LnguLa.&u U"L"l » (Y;) Sloduis
L plShy cnl a5 (F US3) 035 ) bgsisi) (o251


http://dx.doi.org/10.61186/jcb.15.45.33
https://jcb.sanru.ac.ir/article-1-1380-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jcb.15.45.33 |

9Bl g el e ecs oo Aadbgn 3355 e ot Byl e ¢ Slayed pogn
¥y EST-SSR  JoSUse ,SLis 3l ookl s H. Spontaneum  isg o> (o9 (sbCures (Sil5 o5 oy

Factorial analysis: Axes 1 /2

.25+
56 11
12
23 . 26
65 17 -27, .
a4z 17 ‘110910 66
21 55.
. 4415 -
9 43
6 50 82 32
24 . ol ’ A5 108
77 9115 478
108 2. Mgy S ;
63 7598 /9, 05 . 100q
71 49 g 007101
: 76, 4 g7 30 11027,
: 81, 5, . 83
106 ‘9438‘ 58 | | ‘.64 “673.‘ ‘92‘
3 25 2 5 1 -6€114° .05 1 A .2 25 3
46 93nnt 104 X . 28 "gg .
i g5 89 . 112 437 7 81
31 . -.05+
- 36 ~, )
3;{1 60 €56 54 ‘57
48, | 110 57 14 20
: 110
. 113 103 - 151 L 72
70 _ o 90 3
97" .- .
553
-24 .
38
.25+
52 ‘61
1
3T 107
g 162
35 35+

H. Spontaneum  .isg s (slbcasss (ol Olaisn 4 4 o0 (gin 93 390 =¥ SLS
Figure 4. Two-dimensional graph analysis of the main coordinates of wild barley genotypes of H. Spontaneum

o s ) eslitel dade ol o5 bl el
S 5> (S5 0k Jeolgd b sladiges (B sl Baios
Dgei ol SMol slojoy  jslaied oy
Clis ) 5 42l oxpuy SiSTy Aol ¢ g lsliy g
o o bl Jyin (aollae 5 38 4 pade
ol (A5 g (5 Slogad oLl et cpl bl
0335 S 4 Cuoglio LI Sl ol (g 5 (Hilg5 8D
o (ANl laasly xS 4 3 ek pe
Ho ) oy a5 &Sl 4 g b oo)b gaied))
b ooly edg pdy BW ely; S L (spontaneum

el ogllas sy JUisl sl cuslio

oySdagh jl coles ggae Jlo colos b Guis oyl
Pl AANFRFY 55 oyles b (INSF) 198 lyolid 5

')9‘“’6" Lg:].))JB 9 ,S\w) 41«»9 R aS Cawl 0l

gty Sy o AL acures (KB Olypss
S S FY e Jed e el
Sy 4 GRS g (Sf (Sadedl) (S5 by e
b s ol Ol ol (i35 sl g9 o Lxil 1]
EST- ,Silts jl oslital | 5,8 gt odivg olalS
o cllindMe Ll £o5 15 oanlie o5 jslailan SSR
SleMbl 4 4o b s 3529 (ow)p 2y90 slac)
g b 33,5 oo Sy oo o) S5lel I sl cuns
GBM1221 L;Lm)f)'Léj S odd dbre slayadls 4
sz 5l YL olpe & SCSSR04163 4 GBM1461
5> Slapedy )5 asgorme Ul (gl wish sy s
ly ol pyin 20,8 olawl (giw cladss o
(JAY) s S=ail b =Koy, (slacsss
SeSa b 650 Aol i oLl i el s ] izl
bj (Sebi aholl b bcuses o Gomellopn )b
u" 5 u}M«O‘ Lngd.aL)J LgI)J WL.A 0»9{@ "\"9’5"
|, 95 EST-SSR JsSlge ,SoLits a5 ool j1 05, olS


http://dx.doi.org/10.61186/jcb.15.45.33
https://jcb.sanru.ac.ir/article-1-1380-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jcb.15.45.33 |

¥y

10.

11.
12.
13.
14.

15.

16.

17.
18.

19.

20.

21.

22.

23.
24,
25.
26.
217.

3l 5 litsa)] e ko Madgn 92l5 )5 s« olige Byl e oy esn

VoY Ll /¥ oyleds /o5l Jlo / ly; oblS #Mol dslicagy
) ) o2 P 0O T 92

&l
Altintas, S., F. Toklu, S. Kafkas, B. Kilian, A. Brandolini and H.O. Zkan. 2008. Estimating Genetic Diversity in

Durum and Bread Wheat Cultivars from Turkey Using AFLP and SAMPL Markers. Plant Breeding, 127: 9-14.
Anonymous. 2005. Barley Cultivation in Iran. Ministry of Jihade-e-Agriculture Publications. Tehran, Iran (In
Persian).

Arya, L., M. Verma, S.K. Singh and R.P.S. Verma. 2019. Spatio-temporal genetic diversity in Indian barley

(Hordeum vulgare L.) varieties based on SSR markers. Indian Journal of Experimental Biology (IJEB), 57: 545-
552.
Babaian Jolodar, N.A., N. Mori and C. Nakamora. 2005. Transferability of hexaploid wheat (Triticum Aestivum)

microsatellite markers to hexaploid and tetraploid wheat species Iranian. Journal of Agriculture, 3: 219-227.
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. The American Journal of Human Genetics, 32: 314-331.

Boyle, T. 2000. Criteria and indicators for the conservation of genetic diversity. In: Young A, Boshier D, Boyle T
(Eds.) Forest Conservation Genetics: Principles and Practice. Commonwealth Scientific and Industrial Research
Organization (CSIRO) Publishing, Victoria, Australia, 239-250.

Chai, L., M. K. Biswas, H. Yi, W. Guo and X. Deng. 2013. Transferability, olymorphism and effectiveness for
genetic mapping of the Pummelo (Citrus grandis Osbeck) EST-SSR markers. Scientia Horticulturae, 155: 85-91.
Ebrahimi, A., M. Naqgvi, M. Sabokdast and M, Mardi. 2010. Evaluation of genetic diversity in samples of two
species of barley H. vulgare and H. spontaneum L. using microsatellite markers. Iranian Journal of Crop
Sciences, 12(3): 333-48 (In Persian).

Feizi, M., M. Solouki, B. Sadeghzadeh, B. Fakheri and SA. Mohammadi. 2019. QTL Mapping for Higher Seed
Zn Concentration and Content in Baley using SSR Markers. Journal of Crop Breeding, 11(30): 67-58 (In
Persian).

Ganjkhanlu, A., M. Moghadam, S.A. Mohammadi, M. Shiba, K. Ghasemi Golazani and A. Yousefi. 2012. Study
of atmospheric genetic diversity using microsatellite markers and correlation analysis for frost tolerance traits.
Journal of Seedlings and Seeds, 28(1): 101-114 (In Persian).

Gong, X., S. Westcott, C. Li, G. Yan, R. Lance and D. Sun. 2009. Comparative analysis of genetic diversity
between Qinghai-Tibetan wild and Chinese landrace barley., Genome 52: 849-861

Grant, V. 1991. The Evolutionary Process: A critical Study of Evolutionary Theory. Columbia University Press,
NewYork.

Grime, J. 2002. Benefits of plant diversity to ecosystems: immediate, filter and founder effects. Journal of
Ecology, 86: 902-910.

Haj Mansour, Sh., M. Bi Hemmat, A.S. Nabipour, M. Abdullah, S.M. Mohammadi and H. Nikkhah. 2010. Study
of genetic diversity in barley genotypes : 1l. Microsatellite markers and morphological traits. Journal of Seedlings
and Seeds, 26(2): 150-171 (In Persian).

Hasan, M., N. Odat, I. Qrunfleh, Y. Shakhatreh and S. Saifan. 2018. Microsatellite analysis of genetic diversity
and population structure of Jordanian barley (Hordeum vulgare L.) reveals genetic polymorphism and divergence
associated with inflorescence type. Research on Crops. 19: 86-96.

Hayes, P.M., A. Castro, L. Marquez-Cedillo, A. Corey, C. Henson, B.L. Jones, J. Kling, D. Mather, |. Matus, C.
Rossi and K. Sato. 2003. Genetic diversity for quantitatively inherited agronomic and malting quality traits. In R.
Von Bothmer et al. (Ed.) Diversity in barley (Hordeum vulgare). Elsevier Science Publishers, Amsterdam. 300 p.
Hou, Y., Z. Yan and Y. Wei. 2005. Genetic diversity in barely from west China based on RAPD and ISSR
analysis Barely. Genetics Newsletter, 35: 9-22.

Ithadpour., M, M. Fattahi Moghaddam and Z. Zamani. 2012. Investigation of genetic diversity of wild and
commercial plum specimens using SSR molecular marker. Horticultural Sciences of Iran, 43(2): 199-210 (In
Persian).

Jugran, A.K., 1.D. Bhatt, R.S. Rawal, S.K. Nandia and V. Pande. 2013. Atterns of morphological and genetic
diversity of Valeriana jatamansi Jones in different habitats and altitudinal range of West Himalaya, India. Flora,
208: 13-21.

Karamzadeh, F. 2019. Genetic Diversity of Reversible Crossbreeding Families from Molecular and Wild
Crossbreeding with Molecular Markers, M.Sc. Thesis, Faculty of Agriculture, Isfahan University of Technology,
Isfahan, 90 p (In Persian).

Kumar, A., P. Mishra, S.C. Singh and V. Sundaresan. 2013. Efficiency of ISSR and RAPD markers in genetic
divergence analysis and conservation management of Justicia adhatoda L., a medicinal plant. Plant. System Evol,
300: 1409-1420.

Kumar, M., G.P. Mishra, R. Singh, J. Kumar, P.K. Naik and Sh.B. Singh. 2009. Correspondence of ISSR and
RAPD Markers for Comparative Analysis of Genetic Diversity among Different Apricot Genotypes from Cold
Arid Deserts of Trans-Himalayas.physiology and Molecular Biology of Plants, 15(3): 225-236.

Low, A., S. Harris and P. Ashton. 2004. Ecological genetics: design, analysis and Application. Black-Well
Publishing. Oxford.

Manifesto, M.M., A.S. Schlatter, H.E. Hopp, E.Y. Suarez and J. Dubcovky. 2001. Quantitative evaluation of
genetic diversity germplasm using molecular markers. Crop Science, 41: 682-690.

Matus, I.A. and P.M. Hayes. 2002. Genetic diversity in three groups of barley germplasms assessed by simple
sequence repeats. Genome, 45: 1095-1106.

Mohammadi, S.A. and B.M. Prasanna. 2003. Analysis of genetic diversity in crop plants-salient statistical tools
and considerations. Crop Science, 43: 1235-1248.

Morrel, P.L. 2011. Hordeum. pp. 309-320, In: C. Kole (Ed.), Wild Crop Relatives: Genomic and Breeding
Resources,


http://dx.doi.org/10.61186/jcb.15.45.33
https://jcb.sanru.ac.ir/article-1-1380-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jcb.15.45.33 |

¥¢

28.

29.

30.
31.

32.

33.
34.
35.

36.
37.
38.

39.

40.

41.

42.

43.
44,

45.
46.
47.

48.
49.

50.
51.

52.

Bl g el e og o Madbgn (3355 Cpuixe ol Byl e ¢ Slayed poge

EST-SSR  JoSUse ,SLis 3l ooliwl s H. Spontaneum  uisg o> (o9 sBCures (Silj o5 oy

Nam Avar, A., Z. Tahmasebi, A. Moghaddam, F. Fatehi, Z. Yousefi and B. Zaraei. 2016. Investigation of genetic
diversity of a sample of wild barley germplasm (Hordeum spontaneum) using SSR molecular marker. Cereal
Research, 6(2): 202-214 (In Persian).

Nandakumar, N., A.K. Singh, R.K. Sharma, T. Mohapatra, K.V. Prabhu and F.U. Zaman. 2004. Molecular
fingerprinting of hybrids and assessment of genetic purity of hybrid seeds in rice using microsatellite markers.
Euphytica, 136: 257-264.

Nevo, E. and G. Chen. 2011. Drought and salt tolerances in wild relatives for wheat and barley improvement.
Plant, Cell and Environment, 33: 670-685.

Ozkan, H., S. Kafkas, M.S. Ozer and A. Brandolini. 2005. Genetic relationships among South-East Turkey wild
barley populations and sampling strategies of Hordeum spontaneum. Theoretical and Applied Genetics, 112: 12-
20

Pazouki, L., M. Mardi, P. Salehi Shanjani, M. Hagidimitriou, S.M. Pirseyedi, M.R. Naghavi, D. Avanzato, E.
Vendramin, S. Kafkas, B. Ghareyazie, M.R. Ghaffari and S.M. Khayam Nekoui. 2010. Genetic diversity and
relationships among Pistacia species and cultivars. Conservation Genetics, 11: 311-318.

Poczai, P., I. Varga, M. Laos, A. Cseh, N. Bell, J.P. Valkonen and J. Hyvonen. 2013. Advances in plant gene-
targeted and functional markers: a review. Plant Methods, 9(1): 6.

Powell, W., M. Morgante, C. Ander, M. Hanafey, J. Vogel, S. Tingy and A. Rafalaski. 1996. The comparision of
RFLP, RAPD, AFLP and SSR (microsatellite) marker for germplasm analysis. Molecular breeding, 2: 225-238.
Raggi, L., E. Bitocchi, L. Russi, G. Marconi, T.F. Sharbel, F. Veronesi and E. Albertini. 2015. Understanding
genetic diversity and population structure of a Poa pratensis worldwide collection through morphological,
Nuclear and Chloroplast Diversity Analysis. Public Library of Science (PLoS One), 10: e0124709

Ren, N. and M.P. Timko. 2001. AFLP analysis of genetic polymorphism and evolutionary relationships among
cultivated and wild Nicotiana species. Genome, 44(4): 559-571.

Roder, M.S., V. Korzun, K. Wendehake, J. Plaschke, M.H. Tixier, P. Leroy, and M.W. Ganal. 1998. A
microsatellite map of wheat. Genetics 149: 2007-2023.

Salehi Shanjani, P., M. Mardi, L. Pazouki, M. Hagidimitriou, D. Avanzato, S. M. Pirseyedi, M. R. Ghaffari and
S. M. Khayam Nekoui. 2009. Analysis of the molecular variation between and within cultivated and wild Pistacia
species using AFLPs. Tree Genetics and Genomes, 5: 447-458.

Salem, K.F.M., R.K. Varshney, M.S. Roder and A. Borner. 2010. EST-SSR based estimates on functional genetic
variation in barley (Hordeum vulgare L.) collection from Egypt. Genetic Resources and Crop Evolution, 57: 515-
521.

Satya, P., M. Karan, S. Jana, S. Mitra, A. Sharma, P.G. Karmakar and D.P. Ray. 2015. Start codon targeted
(SCoT) polymorphism reveals genetic diversity in wild and domesticated populations of ramie (Boehmeria nivea
L. Gaudich.), a premiumtextile fiber producing species. Meta gene, 3: 62- 70.

Shakhatreh, Y., N. Haddad, M. Alrababah, S. Grando and S. Ceccarelli. 2009. Phenotypic diversity in wild barley
(Hordeum vulgare L. ssp. spontaneum (C. Koch) Thell.) accessions collected in Jordan. Genetic Resources and
Crop Evolution, 57:131-146.

Shamsifar. S., R. Mirfakhraie and K. Haghpanah. 2021. Study on Genetic Diversity of some Barley (Hordeum
vulgare L.) Cultivars Using SSR Marker and Physiological Traits, Froctun and lon Leakage under Late Spring
Cold Stress. Journal of Crop Breeding, 12(34): 199-209 (In Persian).

Torres, AM., N.F. Weeden and A. Martin. 1993. Linkage among isozyme, RFLP and RAPD markers in Vicia
faba. Theoretical and Applied Genetics, 85: 935-945.

Trindade, H., I. Sena, S. Goncalves and A. Romano. 2012. Genetic diversity of wild populations of Tuberaria
major (Cistaceae), an endangered species endemic to the Algarve region (Portugal), using ISSR markers.
Biochemical Systematics and Ecology, 45: 49-56.

Varshney, R.K., P. Langridge and A. Graner. 2007. Application of genomics for molecular breeding of wheat and
barley. Advances in Genetics, 58: 122-155.

Wang, H.Y., Y.M. Wei, Z.H. Yan and Y.L. Zheng. 2007. EST-SSR DNA polymorphism in durum wheat
(Triticum durum L.) collections. Journal of Applied Genetics, 48: 35-42.

Wang, P., L. Yang, E. Zhang, Z. Qin, H. Wang, Y. Liao, X. Wang and L. Gao. 2017. Characterization and
development of EST-SSR markers from a cold-stressed transcriptome of centipede grass by Illumina paired-end
sequencing. Plant Mol. Biol. Rep. 35: 215-223.

Weir, S. 1990. Genetic data analysis: Methods for Discrete Population Genetic data. Sunderland, Sinauer
Associates. Inc. Publishers, Massachusetts.

White, T.L., W.T. Adams and D.B. Neale, Forest Genetics, CABI Publishing, Cambridge, Massachusetts, USA
702 p, 2007.

Xu, Y., 2010. Molecular Plant Breeding. Cabi Publishing. Wallingford, Oxford shire, Cambridge, UK

Ya-ming, G., X.U. Sheng-chun, M. Wei-hua, L. Ze-yun, H. Qizan, Z. Gu-wen and D. Ju. 2011. Genetic Diversity
Analysis of Faba Bean (Vicia fabal.) Based on EST-SSR Markers. Agricultural Sciences in China, 10: 838-844.
Zhang, M., W. Mao, G. Zhang and F. Wu. 2014. Development and characterization of polymorphic EST-SSR
and genomic SSR markers for Tibetan annual wild barley. PLoS One, 9: 1-10.


http://dx.doi.org/10.61186/jcb.15.45.33
https://jcb.sanru.ac.ir/article-1-1380-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jcb.15.45.33 |

Evaluation of Genetic Diversity of H. Spontaneum wild Barley Populations using
EST-SSR Molecular Marker

Hooman Shirvani?, Ali Ashraf Mehrabi?, Mohsen Farshadfar?, Hooshmand Safari*, Ali
Arminian® and Foad Fatehi?

1- PhD Plant Breeding, Department of Agronomy and Plant Breeding, Faculty of Agriculture, Ilam University, Iran
2- Associate Professor of Biotechnology, Forests and Rangelands Research Organization, Tehran Agricultural
and Natural Resources Research and Training Center, Agricultural Research, Education and Extension
Organization, Tehran, Iran, (corresponding author: a.mehrabi@rifr-ac.ir)
3- Associate Professor, Department of Agriculture, Payame Noor University, Tehran, Iran
4- Assistant Professor of Forests and Rangelands Research Department, Agricultural Research and Training Center
and Kermanshah Province, Agricultural Research, Education and Extension Organization, Kermanshah, Iran
5- Assistant Professor, Department of Agronomy and Plant Breeding, Faculty of Agriculture, llam University, Iran
Received: 18 May, 2022  Accepted: 3July, 2022

Extended Abstract

Introduction and Obijective: The genetic diversity of wild species associated with the early
barley gene pool is crucial for exploitation in breeding programs. Barley (H. vulgar) and its
ancestor (H. spontaneum) are excellent and economical model systems for genetic research,
exploration and exploitation. In the study of the genetic diversity of 114 native barley
populations collected from the west of the country, the EST-SSR molecular marker has been
used to aim at the degree of genetic diversity of these native genotypes and evaluate the
efficiency of these native genotypes and evaluate Is. There is genetic diversity in genotypes.
Material and Methods: First, seeds were cultured in pots for DNA extraction. DNA extraction
was performed by modified CTAB method for each genotype. Polymerase chain reaction (PCR)
was performed in a volume of 20 pl. The PCR product was injected in 4% agarose gel with 1%
TBE reaction buffer and Safe View dye to show the strips. In order to perform statistical
analysis, the data were prepared in the form of a matrix and the parameters related to primers
and populations were evaluated.

Results: The number of amplified alleles varied from 2 to 4 alleles for markers and the studied
primers reproduced a total of 40 alleles in the studied genotypes with an average of 2.85 per
marker. The average percentage of polymorphisms for the studied primers was 96.42%. The
content of polymorphic information (PIC) ranged from 0.397 to 0.189. The results showed that
there is the highest level of diversity in the populations of Lorestan province and the lowest
level of diversity in the populations of Kurdistan province. The dendrogram obtained from the
cluster analysis of genotypes was divided into 14 groups, which according to the grouping of
genetic diversity were partially adapted to the geographical distribution. Also, the results of the
analysis to the original coordinates were somewhat consistent with the cluster analysis.
Conclusion: The results showed that there was good diversity among the studied populations.
Also, suitable polymorphisms were observed among the primers. The primers GBM1221 with 3
alleles, GBM1461 with 3 alleles and SCSSR04163 with 4 alleles, which had the best
polymorphism, are introduced as superior primers for use in future atmospheric research. The
presence of high genetic diversity in natural populations of H. spontaneum wild barley indicates
that the germplasm of this plant can be preserved in natural habitats. This diversity is also a
valuable resource for identifying molecular markers informative for different phenotypic traits.
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