-

VY WY bl INS ojlois [ o> Jlos /Jcl))‘ oLlS ZMol doliingl

il b e 5 (535l pole ol
£ el ol aslidagyy

Sape A G g 3 Sujelgd Olo (A1 (b3l badds
P Bl IS s 9 bbb e s agiBl Lo Cyfagle LLL ool & S €15 4

(mahdiyehzare65@gmail.com : Jggue s s) o5k (sab mlio g (5559liS pole olKuiils «bls 2ol 09,5 (535> (goomiilsy =)
s o aolin 5 (65,58 pole oISl wblLs e 59,8 bl ¢ skl 0 5 ¥
o (83,918 @9 9 Uhiel «liid lojl g9y Gl B Sl grbo i 5 (65,9l G396l 5 i S50 00dy g Jlog 4 9 el i iy ool ¥
5 «5h9kiS oy 9 Uhiel «lisis plajle o Gl (b @lie 5 (5l GBjel 9 CliES S e dr g Sl a5 el iy (i lutsly —F
ANYIA 1y o)l AN /5 1l o s

S
U 595 c o348l U 59, o 224y U j9) Sujolgd Ol b b po (Jog0 5L, NS (bl (vl 55 pols g3
£ 51 odlitusl b 5 Sujlpriud owmsy U o, i g &> iy (50,93 Job e hoaliies B 23e8ls 31 o, cddeliins
b e W 25k 55 QUG 55 lalejl cl il plondl (b5 1 (b adds (g, 42 9> cigij VEA (59) AFLP g SSR ,SiLis
F o 54850 13 9 WWALA0 (el)5 Jlw 53 (EC=12 dsm™) (5905 G5 9 Jloyd bl e Cod 1,85 93 53 Bl Ssh g
L (MLM) byl (ha Jao (wlw! p (bL3,I obadll Cdpdy Oy 351 (b @bo g (55,58 (S590] 9 Olidos
Sy Uale alllae ol )0 02lakwl 390 LG L0V wlwly .0l eloxil Tassel g Structure gl )l3800,5 51 ol
4 (bl 2Ll )3 091 o e 515 O eawy I Juols S & 03,5 i (K=Y) (858 Conmor 25 9 &1 Cumo
9 31> LS anllas 390 Sileo b (5,15 Sre b1 ;UG €7 9 £ o 5 &1 (5590 AT 9 Jlo i bl 55 MLM (309,
2,00 Sl (gl Syhbe (65 (FG Qe e addllae cpl 53 Nidged agi | anlllae 390 Slho I (g BB Ol et
095 PP (Swgm b g (2959l Ol 1 (SU Wl 0 Slho e ) S g 1L 3929 i (2wl axlllae
3590 Olhio (S5 glao diaoj 10 (gt jyl OleMbl ol arllae 51 ool Cowny gl bl Olho opl J08 00 Jdd

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.29252/jch.10.26.12 ]

g 3Ll SIS oS 4y B! dloa §l 9 (SWol sl )3 olg5 oo oS B3 oo | dnlllas
DL i bglee (hd Jo Cunon (S U Lus con 8 y9d LT 1S o3l

05t Yol (ulply Nisd o Jold 1) 9> (S5 allis 5
Jood (S5 90 ) &S > (S Sl I i S
‘O’u‘)ft*f Slods u"l’ OKA ‘.L.M:bL;o e Erps &
Sl (rie plgie 4 g2 & sl ol el
5 SedlS slagdg; b ool 5l g &l gllas
3,8 oalatwl LS 1> (£y98 4 Cuoglie Mol > JoSUse
4 S5 wdige sy qole Cd i b 09,0l (VYD)
@ Joocto pB)] (Syne 9 Mg 5> Culibge ol Jole i
@ Coglio (VF) 6,5 0 58 odlatal )90 (5)9 (i
9 SB) oy (oS Cho S (2lyj plalS (650
(M) 29800 J5S (55 oS cptin b g Conl (SK3olgn 52
Alolbe (35 b 5o g (o8 Clie G oS I bl
hadd plyie Cov (goue (oS Cdo () g
&l iy 59 95 Tobae (QTL') (o o 5 oJSe
i (50 S sloolSols byl 5 ololid
() azmen T (L)l hats 5| (Sugy (ohadis (oS
hadB (Gylegn 9 (JsNge (STlom Oyl L ojgyel
oSS S )3 dedyi8 g a5l S lys 4 (b))
saallas lp ((Stwgy 4520 5l ol SleMbl ioljal
(badd g5 ool gy N (WS Clio (S
B8 b g oB Cumer S gl 4 QTL plolis
Cajo dw s 5 (1) 3980 pll (ogee Cuner o 5
ooy Ao Jladl e (Swgn LLadd 4 Cunsd oles
obj ol B ) obass oYL cdy qrin YT ol
S5 gadds olal ot Jsb 3 (S 5g g joue
Bl anl g o ol olgie () a9 0 oYL 259
dajn g oo )3 gty 5 (3,5 odlizal T Sibis S &
Wle lly 95 lacumes ol 4 5l pae s 4

Aodko

ol Jole ojlgen (5y98 dlox I (Jae sla i
P Ol cpl & Slodgy o]y GV game CutS 5 CunS
G55 Sy iz ladn)ly (> g (alS e sladigs
O Sy cilise JISS) ppinen g GBS g9 4 A
e gl OV game i &5 obdl 1 g Col Golate
slp i s o (9 0jgpel cplplh Aen ()58
3 oo 9 Ol )3 6398 (1) 398 00 gune (j9liS
) USite 5 lsisds lon S dag 5 KiS 3blie
DRIl 4 gy dle p Ko cpl 2980 Cgune (2]
s Coplo g 2lea o O Gl 1 Sl & cwl
b oS S e L o))y blio ol o il o)l
ol sangp CBgl (25 &S Gl 1) 6y9d ) (B0
2 0gd 0 Jolis Iy l559liS dolpd o yd £ 390> aodlys
2lo il o> olS )3 ()9 LIS 4 Jood M
olS oyl cuiS plpls (YVYF) conl oids sdalino lals
slo g paS cuiS Jl gewle 55 5 pb lage;
4 sl (Hordeum vulgare L.) el); oo .cusl oM
PS5l dm Gl Hlai 3l 0jg 0l &S AblL o il S 0algils
2 ogdle sl 4B)S 13 s pilea plie 1> ©)d g @y
S5 Ol (ot Jo 52 po55 5oLl Coanl
a9k (S 395 Canl (LS g2 15 (V) 395000 Slod &
Foh) Sz buws g (YN=YX2NY) oS pgjgeg)S Sl L
Pl gl ol 3 58 35S )90 Owinen 9 (egSue
o )lal (W) olSen 5 QLS 5 (¥) olylon 5 el (YD)
sgs0 S S 5I700-F+ 45 52 s pB) &8 58

1- Quantitative trait loci 2- Linkage mapping

3- Association mapping

4- Marker-assisted selection
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Figure 1. Dendrogram of 148 barley genotypes based on 407 AFLP and SSR markers by Neighbor-Joining method
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Table 3. Markers associated with studied traits in barley genotypes based on MLM under salt stress conditions

(CM) ;5L CuBgo £93509,5 P-value R* Sl Cdo
G H IYY Y E35M48-133 2 b g,
Yy 3H Jenenn .IvE E35M48-250 pexiy U g,
_ unmapped fevens \ AR E35M48-326 24y b g
VF/d TH feveaes -IvY E35M54-180 SR
SY/A 3H R oIy E35M54-309 s U )
SYIA 3H Jeeeann -y E35M54-310 o Uy
AJ5 4H NERRYYN NAY E37M33-215 iy U o
- unmapped ofeene¥y AT E45M49-068 B4y B g,
- unmapped NERRRALY NAY4 E45M49-210 2455y G i,
- unmapped feveans AN E45M49-255 2y U g,
- unmapped N Y .J¥. E45M49-285 2455y G i,
_ unmapped e 13 LY E45M49-341 2y U g,
- unmapped [eveene AN E45M49-358 2y U 59,
- unmapped [++¥Q AN E45M49-380 2y U g,
- unmapped ofeeeYAS AN E45M55-164 2 U g,
WY/D 3H [++-085 I Bmag0606-147 248l b 5,
- unmapped [+e YD) Y E33MS54-063 2l U )
- unmapped ofeenes -Ivv E33M54-063 &l by (5090
- unmapped o[eeNP¥ Y E38M55-226 &l by (5090
- unmapped DEREEE \ A E45M49-226 &l by (509
A 7H oYY I\ EBmac0603-170 b by g0y
VA 2H R AN Bmac0134-151 b oady s0y90
VA 2H N V¥ Bmac0134-173 b (A (50593
/A 2H NERRN{ -IN¥ Bmac0134-142 &> Ay (s0y93
/A 2H feeeeAY -IN¥ Bmac0134-132 &> Ay (s0y93
VA 2H ofeeeeAY ¥ Bmac0134-160 &> b (g0y93
S8 6H eeeol) Y Bmac0018-144 al> Ay (50)93
s ¢ 6H eeen)y Y Bmac0018-146 al> Ay (50)93
S\ 6H feeeeYE Y Bmag0009-177 &> Ay (50y93
AN 6H NERRN i Y Bmag0009-180 &> Ay (50)93
AN 6H URRRR Y AL HVM74-189 &> Ay (50y93
£ 6H eenn Y A HVM74-191 alby oAy g0y
- unmapped NERRRRS SIvY E33M54-063 Soigdnd ey U g
- unmapped ARy <IN E38MS55-226 Sidg i ey U o)
- unmapped efovees \ AR E45M49-226 So5ele 50 daawy B 3oy
v 2H WA Y Bmac0134-151 Seielaied ey U o)
v/ 2H eenaay Y Bmac0134-173 Seielaied ey U o)
VA H Jeeeuay Y Bmac0134-142 Sidg i ey U o)
VA H NSV ¥ Bmac0134-132 So5edsd ) U 39,
VA 2H Jeeeaay Y Bmac0134-160 Sl sed ey U g,
s 6H R -1y BMac0018-144 Seielaied ey U o)
s 6H R -1y BMac0018-146 Sielaied ey U o)
S 6H ofeente AT Bmag0009-177 Sl oy B o
£ 6H R NAYY Bmag0009-180 Sidg i ey U o)
S\ 6H eenes v Y- HVM?74-189 Sidg i ey U o)
S\ 6H AR Y- HVM74-191 Se3 8 ey B o)



http://dx.doi.org/10.29252/jcb.10.26.12
http://jcb.sanru.ac.ir/article-1-679-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.29252/jch.10.26.12 ]

A

9 B 90 s8lw VA g 2H 55 416 L Bmac0134-160
o L Bmac0018-146 5 Bmac0018-144 cla Sslis
Bmag0009-177 |5 s sl £+/¥ 4 6H 55
L HVM74-191 4 HVM74-189 Bmag0009-180
&S ehailen Mdgy g0 ile VY g 6H S5 K
L HVM74 5 Bmag0009 (sba,Slis 39 00 snliv
ol o KHNW ol cén Oi‘ slp alie 55 K
b blo)l 55 oK cpl b can pl Y| sas o
ST g 53 6yed G5 o9 (YY) ()Ked g (S e 21>

Sopgises,S 9y (55 O ¥l (s)eh S kulpd
W 5 AVNF ST slolKols 55 iy 4 5 TH ¢ 3H 2H

Ol b gl b win,S lulid wimsls L3 15, ge 3l
5 (VW) ohlSer 5 (gdeme Cul wlie TH § 2H
dH lapgjses)S 59y 1y Cio cpl (St (a5 ks
cod (F) o Sen 5 5051 053,8 lulis 7TH 4 SH 3H
AH 2H dH GlapginessS o) ) o onl r9d L5
.AJ.); u.sbu&o S5H 9
25992308 o U g, dlani Cduo

Moisine LU 6)98 (35 9 Jloys Laulpd 93 p2 ol
L E35M48-400 ,Silis  Jloy Luld o .03 sanlie
E38M50- ,Silis 5 5 5e sl WAV 5 SH 35 e
SN (98 (i lp g aslial G5 ol L 464
6H 5 (Bmag0009 ,sslis) 6H 2H (slapgies,S 59
SN 5 541F VA Ko > cuiys 4 &S (HYMT4 ,SiLis)

sanlie bs 5 0 Gy S @b @l b
E38MS55- (E33M54-063 i laee [S0LE VY i
o Sl s lsl 55 oS L E45M49-226 4 226
Bmac0134-142 Bmac0134-173 Bmac0134-151
9 2H 5 % L Bmac0134-160 4 Bmac0134-132
5 Bmac0018-144 s, Silis <850 5l ¥/
s Sl &/F 5 6H 55 6 L Bmac0018-146
s HVM74-189 Bmag0009-180 Bmag0009-177
390 W3 SNV 5 6H 55 oS L HVMT74-191
alie G5 e L HVM74 4 Bmag0009 sl S5l
Yiis] w30 Gl 45 wlond Lol Cao ol ol
ol @l Bl o)l ool bl 55 e ol b cido
R Camerp) 90 A Cumer S5 LSl (lagh
35 S ey Jols @l & 138 s (K=)
» MLM gy 4 (bl pbasd 3 2g o) wde
L)l KL ¥F o ¥ ey 4 6y (i 9 Jboys balpd
BB @l g Lo lis adlles 350 Slao b gyl me
adllan cpl )d 03500 dn g |y dalllae 3y50 Slas 51 4o
adlas 3)90 Clio gl Syide (o5 ) B ¥z
o Ol le o Syde b, Slis dgng b olwlis
PSPl Swom by ek Sl b sl
b ol saddlas gl il Slho ol JymS s Lo
wlis ;3 Slg o MLM gy il oolaiwl & sad o
elolid il S50 Sijsles Clio b hgye byl

Lopd G5 Cod g 3 Sojdgtd Sl (B (bl obads

Py U 59, Cduo

L E45M49-382 Slts b Jloy Ll 45 o ol
5 O VO L )9 5 alpd 5 5 adlisl 5 e
iy 4 a5 TH 5 4H 2H 3H 3H (lapgiges S )
el s AIE ONE XYY SYIA el
g badye windls )5 ()90 (il

EA45M49-068 E35M48-326 ol ,Silis 10 o)
E45M49-285  E45M49-255 E45M49-210
s E45M49-380 E45M49-358 (E45M49-341
5 E35M54-309 sl 5 e b E45SMS5-164
E35M48-250 £Y/A 4 3H 5 K L E35M54-310
L E35M48-133 (55 50 ko YYIV 4 3H 35 olSe b
L E3TM33-215 (5,50 5k OAF o 2H 55 o\
L E35M54-180 5 o590 5l A-/5 5 4H 35 o\
&S jshailen Ldg 50 Blo VF/D o TH 55 oK
b 50 j3 0nd plolid (oo, Silis plos 24 oo odnliie
i Las 3 5 1, S35 oyl b b dgy Cglie
b, S0l (l (g 529 ;0ky 5 WAl (alulid (5)98
ol (5598 25 L
aBlw U 59, Clo

Al g g lald LS cde ol iy
e Curbge g 3H pg5509,5 (55, 45 BmMag0606-147
S as glls sh E Bjsesle VIV
@ Joxdo slagj b LS ol (Stwge gosimdplis
2 Sy g5 oS (1T) lKer 5 (S e el (590
9 SH 2H < TH (slapgjseg)S (59) QTL Jlez oluss 5>
FVE SV olKls o Cuiy @ &5 10,8 plwlis 7TH
TH 55 oe o L gl b 5 sizals 3 VY o so/Y
Lol Lo
P U 9y o

Sl b b bl K cas ol e
U ad oamlie (98 i i)l 5> E33M54-063
h cho ol 2 3 y9d G Cod (0) ol)Sen 5 50
2535 (bl 3H 9 2H (slapgiges S )
POl B (2348l 5l 59, Cudeo

&5 olSe b E38M54-112 Silis Jloy Lislejl 5o
gy Lo o ars Ll
QI i g (5090 Job Sl

SlopoisesyS 55y SNLE N0 (5yed L5 Lulyd
L) 6H 5 (BmMag0009 [Silw) 6H 2H (7H
5 IF VIR XA oo olSyls 55 ey 4 oS (HVM74
o) &S as slelis asab 8 B ee le £V
Al 848 plolid (6)90 A5 e ) b a)S0Lis
SN ol el (6558 L S0l (S 2929
SySlE Jold ()98 15 haee )3 0l glulid
L E45M49-226 4 E38MS55-226 (E33M54-063
9 TH 5 oK L EBmMac0603-170 s luib 55 o5
BMac0134-151 b, Slis o8 5le  YAY
Bmac0134-132 .Bmac0134-142 Bmac0134-173


http://dx.doi.org/10.29252/jcb.10.26.12
http://jcb.sanru.ac.ir/article-1-679-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.29252/jch.10.26.12 ]

AR

) G988 9 S

5 SinliS higel g Cliios S pe pree cusly,
5 bbb o b 5 (Bl op plisl anb b
pde g kg Jb ard g ol Clidos syl
ol Lo jteme wiine GBI Olix byl oylad )5 8y
g Sl 3,8 SaS imghy ol el a4 a8l ol
&le 5 5yglisS pole oKl Sl (ppiomen 33,5 o0 (145
ol 35 die) 09l ool > 4 gyl b
Sy e SIS

WY bl INS ojlois [ o> Jlos /Jcl))‘ oLlS ZMol doliingl

P Sogd & Cuglie d Fhe Lol slaKe g Loy
Ly 69d & Cunglie (S5 2ol 5l (s S Wy o0
Shpuslo cals > 5 a3 SeMal jlasl
g g0 ey S SLLE S8 ((Sidgr b 9 (JNse
Wk s Slas b 5ge8 bl b &8 Sl ,Slis
GxSop RO L sl cups SS0UE 5 s bl )
3 sionis )l leMb] ddllas (il 5l odel Cunly ol 22503
las aen oo &l ddlllas 590 Slaw ( Siii sl (g4

g Mol Gz gladoby o e o cledbl oyl
g0s odlatnl 9353 SOl S 4 Clal ales

&l
Colmer, T.D., R. Munns and T.J. Flowers. 2005. Improving salt tolerance of wheat and barley: future
prospects. Australian Journal of Experimental Agriculture, 45: 1425-1443.
Ellis, R.P., B.P. Forster, D. Robinson, L.L. Handley, D.C. Gordon, J.R. Russell and W. Powell. 2000.
Wild barley: a source of genes for crop improvement in the 21st century? Journal of Experimental

Elakhdar, A., M.A. EL-Sattar, K. Amer, A. Rady and T. Kumamaru. 2016. Genetic c_iivers_i}y and
association anaI?{sm among Egyptian barley (Hordeum vulgare L.) genotypes with different
ine conditions analyzed by SSR markers. Australian Journal of crop science, 10(5):

Elakhdar, A., M.A. EL-Sattar, K. Amer, A. Rady and T. Kumamaru. 2016. Population structure and
marker—trait association of salt tolerance in barley (Hordeum vulgare L.). Comptes Rendus Biologies,

8 pp.
. EL-Denary, M.E., M.N. Noaman, A.F. Abdelkhalek and S.A. Mariey. 2012. Marker traits association

of some barley genotypes under soil salinity condition using SSR markers. Egyptian Journal of

Eleuch, L., A. Jilal, S. Grando, S. Ceccarelli, M.K. Schmising, A. Hajer, A. Daaloul and M. Baum.
2008. Genetic diversity and association analysis for salinity tolerance, heading date and plant height of
barley germplasm using SSR markers. Journal of Integrative Plant Biology, 50(8): 1004-1014.

Falush, D., M. Stephens and J.K. Pritchard. 2003. Inference of population structure using multilocus

Fan, Y., G. Zhou, S. Shabala, Z.H. Chen, S. Cai, C. Li and M. Zhou. 2016. Genome-wide association
study reveals a new QTL for salinity tolerance in barley (Hordeum vulgare L.). Frontiers in Plant

Flint-Garcia, S.A., J.M. Thornsberry and E.S. Buckler. 2003. Structure of linkage disequilibrium in

Flint-Garcia S.A., A.C. Thuillet, J. Yu, G. Pressoir, S.M. Romero and S.E. Mitchell. 2005. Maize
association population: A High resolution platform for quantitative trait locus dissection. Plant

Flowers, T.J. 2004. Improving crop salt tolerance. Journal of Experimental Botany, 55(396): 307-319.
Flowers, T.J. and S.A. Flowers. 2005. Why does salinity pose such a difficult problem for plant

Ghavami, F., E.M. Elias, S. Mamidi, O. Ansari, M. Sargolzaei, T. Adhikari, M. Mergoum and S.F.
Kianian. 2011. Mixed model association mapping for Fusarium head blight resistance in Tunisian-

Gupta, P.K., S. Rustgi and P.L. Kulwal. 2005. Linkage disequilibrium and association studies in

Hittalmani, S., N. Huang, B. Courtois, R. Venuprasad, H.E. Shashidhar, J.Y. Zhuang, K.L. Zheng,
G.F. Liu, G.C. Wang, J.S. Sidhu, S. Srivantaneeyakul, V.P. Singh, P.G. Bagali, H.C. Prasanna, G.
McLaren and G.S. Khush. 2003. Identification of QTL for growth and grain yield-related traits in rice

Inostroza, L., A. delPozo, I. Matus, D. Castillo, P. Hayes, S. Machado and A. Corey. 2008.
Association mapping of plant height, yield, and yield stability in recombinant chromosome
substitution lines (RCSLs) using Hordeum vulgare subsp. spontaneum as a source of donor alleles in a

I J I, A. von Haeseler, F. Barale, O. Deusch, A. Brandolini, C. Yucel, W.
Martin and F. Salamini. 2006. Haplotype structure at seven barley genes: relevance to gene pool
bottlenecks, phylogeny of ear type and site of barley domestication. Molecular Genetics and

2.
Botany, 51(342): 9-17.
3.
adaptations to sa
637-645.
4.
5
Genetics and Cytology, 41: 229-252.
6.
7- - - - -
genotype data: linked loci and correlated allele frequencies. Genetics, 164(4): 1567-1587.
8.
Science, 7: 1-10.
9.
plants. Annual Review of Plant Biology, 54: 357-74.
10.
Journal, 44(6): 1054-1064.
11.
12. _
breeders? Agricultural Water Management, 78(1): 15-24.
13.
derived durum wheat populations, G3: Genes/Genomes/Genetics, 1(3): 209-218.
14.
higher plants: Present status and future prospects. Plant Molecular Biology, 57: 461-485.
15.
across nine locations of Asia. Theoretical and Applied Genetics, 107: 679-690.
16.
Hordeum vulgare subsp. vul?]are background. Molecular Breeding, 23: 365-376.
17. Kilian, B., H. Ozkan, J. Ko
Genomics, 276(3): 230-241.
18.

Kraakman, A.T.W., F. Martiinez, B. Mussiraliev, F.A. Van Eeuwijk and R.E. Niks. 2006. Linkage
disequilibrium mapping of morpholo?lcal, resistance, and other agronomically relevant traits In
modern spring barley cultivars. Molecular Breeding, 17(1): 41-58.


http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CBwQFjAA&url=http%3A%2F%2Fwww.researchgate.net%2Fjournal%2F0816-1089_Australian_Journal_of_Experimental_Agriculture&ei=DEHzU53KN6mfygO84YCQCg&usg=AFQjCNG-bzJNIKZ7jRnjLVySSa4Rkj4Pww&bvm=bv.73231344,d.bGQ
http://jxb.oxfordjournals.org/
http://jxb.oxfordjournals.org/
http://jxb.oxfordjournals.org/
http://www.sciencedirect.com/science/journal/03783774
http://www.springer.com/life+sciences/plant+sciences/journal/11032
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0CC0QFjAC&url=http%3A%2F%2Fwww.molecular-genetics-genomics.se%2F&ei=U1bzU4unMqvXyQPhp4I4&usg=AFQjCNGQkWD4bg9TWD0_Y7aWkM3ItbRSVA&bvm=bv.73231344,d.bGQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0CC0QFjAC&url=http%3A%2F%2Fwww.molecular-genetics-genomics.se%2F&ei=U1bzU4unMqvXyQPhp4I4&usg=AFQjCNGQkWD4bg9TWD0_Y7aWkM3ItbRSVA&bvm=bv.73231344,d.bGQ
http://dx.doi.org/10.29252/jcb.10.26.12
http://jcb.sanru.ac.ir/article-1-679-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.29252/jch.10.26.12 ]

v Sopd QA5 oS g2 )3 Syfglgid Clio (S (bl basds

19. Kraakman, A.T.W., R.E. Niks, P.M.M.M. Van den berg, P. Stam and F.A. Van Eeuwijk. 2004.
Linkage disequilibrium mapping of yield and yield stability in modern spring barley cultivars.
Genetics, 168(21): 435-446.

20.Long, N.V., O. Dolstra, M. Malosetti, B. Kilian, A. Graner, R.G.F. Visser and C.G. van der Linden.
2013a. Association mapping of salt tolerance in barley-(Hordeum vulgare L.). Theoretical and
Applied Genetics, 126(951: 2335-2351.

21.Maas, E.V. and G.J. Hoffman. 1977. Crop salt tolerance-current assessment. Journal of the Irrigation
and Drainage Division, 103(2): 115-134.

22.Mohamed, N.E.M., A.A. Said, A.A. Naz, A. Bauer, B. Mathew, H. Schumann, A. Reinders and J.
Léon. 2014. Association Mapping for Shoot Traits Related to Drought Tolerance in Barley.
International Journal of Agriculture Innovations and Research, 3(1): 68-79.

23. Mohammadi, M., A. Taleei, H. Zeinali, M.R. Naghavi, S. Ceccarelli, S. Grando and M. Baum. 2005.
QTL analysis for phenology traits in doubled haploid population of barley. Agricultural and
Biological Chemistry, 7(5): 820-823. ) )

24. Moose, S.P. and R.H. Mumm. 2008. Molecular plant breeding as the foundation for 21st century crop
improvement. Plant Physiolog¥, 147(3): 969-977. .

25. Munns, R. 2005. Genes and salt tolerance: bringing them together. New Phytologist, 167(3):645-663.

26.Munns R. and M. Tester. 2008. Mechanisms of salinity tolerance. Annual Review of Plant Biolology,
59: 651-681.

27.Munoz-Amatriain, M., A. Cuesta-Marcos, J.B. Endelman, J. Comadran, J.M. Bonman, H.E.
Bockelman, S. Chao, J. Russell, R. Waugh, P.M. Hayes and G.J. Muehlbauer. 2014. The USDA
Barley Core Collection: Genetic Diversity, Population Structure, and Potential for Genome-Wide
Association Studies. PLoS ONE, 9(4): 88-94.]

28.Pasam, R.K., R. Sharma, M. Malosett, F.A. van Eeuwijk, G. Haseneyer, B. Kilian and A. Graner.
2012. Genome-wide association studies for agronomical traits in a worldwide spring barley collection.
BMC Plant Biology, 12(16): 1-22.

29. Pauli, D., G.J. Muehlbauer, K.P. Smith, B. Cooper, D. Hole, D.E. Obert, S.E. Ullrich and T.K. Blake.
2014. Association Mapping of Agronomic QTLs in US Spring Barley Breeding Germplasm. The
Plant Genome, 7(3): 1-15.

30. Pritchard, J.K., M. Stephens and P. Donnelly. 2000. Inference of population structure using multilocus
genptype data. Genetics, 155: 945-959. ]

31.Sbei, H., K. Sato, T. Shehzad, M. Harrabi and K. Okuno. 2014. Detection of QTLs for salt tolerance
in eAiian barley (Hordeum vulgare L.) by association analysis with SNP markers. Breeding Science,
64(4): 378-388.

32.Schulte, D., T.J. Close, A. Graner, P. Langridge, T. Matsumoto, G. Muehlbauer, K. Sato, A.H.
Schulman, R. Waugh, R.P. Wise and N. Stein. 2009. The International Barley Sequencing
(llfznslo‘{tium—At the Threshold of Efficient Access to the Barley Genome. Plant Physiology, 149(1):

-147

33. Shahraki, H., B.A. Fakheri and M. Allahdou. 2013. Genomic regions mapping for some phenological
traits associated with salt tolerance in doubled haploid lines of barley (Hordeum-vulgare L.).
International Journal of Agriculture and CroP Sciences, 6(7): 403-409

34. Spataro, G., B. Tiranti, P. Arcaleni, E. Bellucci, G. Attene, R. Papa, Z.P. Spagnoletti and V. Negri.
2011. Genetic diversity and structure of a worldwide collection of Phaseolus coccineus L. Theoretical
and Applied Genetics, 122(7): 1281-1291.

35. Sreenivasulu, N., A. Graner and U. Wobus. 2008. Barley Genomics: An Overview. International
Journal of Plant Genomics, Article, 48: 58-62. ) ] )

36. Tuberosa, R., S. Salvi, M.C. Sanguineti, P. Landi, M. Maccaferri and S. Conti. 2002. Maﬁpmg QTLs
regulating morpho-physiological traits and yield in drought stressed maize: case studies, shortcomings
and perspectives. Annals of Botany, 89(7): 941-963. ] o ]

37.Yu, J. and E.S. Buckler. 2006. Genetic association mapping and genome organization of maize.
Current Opinion in Biotechnology, 17(2): 155-160.

38. Zhang, Q., C. Wu, F.Y. Ren and C. Zhang. 2012. Association analysis of important agronomical traits
of maize inbred lines with SSRs. Journal of Crop Science, 6(6): 1131-1138.

39.Zhu, C., M. Gore, E.S. Buckler and J. Yu. 2008. Status and prospects of association mapping in
plants. The Plant Genome, 1(1): 5-20.


http://link.springer.com/journal/122
http://link.springer.com/journal/122
http://cedb.asce.org/cgi/WWWdisplay.cgi?168606
http://cedb.asce.org/cgi/WWWdisplay.cgi?168606
http://onlinelibrary.wiley.com/journal/10.1111/%28ISSN%291469-8137
http://dx.doi.org/10.29252/jcb.10.26.12
http://jcb.sanru.ac.ir/article-1-679-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.29252/jch.10.26.12 ]

Journal of Crop Breeding Vol. 10, NO 26, SUMMEE 2018 ......utniiiti ettt et ee e et eee e et e e e e e e e e e e ene e e 21

Association Mapping of Some Phenological Traits in Barley under Salt Stress

Mahdiyeh Zare Kohan', Nadali Babaeian Jelodar?, Reza Aghnoum?,
Seyed Ali Tabatabaee* and Seyed Kamal Kazemi Tabar®

1- PhD Student, Department of Plant breeding, Sari Agricultural Sciences and Natural Resources University
(Corresponding Author: mahdiyehzare65@gmail.com)
2 and 5- Professor and Associate Professor, Department of Plant breeding, Sari Agricultural Sciences and Natural
Resources University
3- Assistant Professor of Seed and Plant Improvement Research Department, Khorasan Razavi Agricultural and
Natural Resources Research and Education Center, AREEO, Mashhad, Iran
4- Associate Professor of Seed and Plant Improvement Research Department, Yazd Agricultural and Natural
Resources Research and Education Center, AREEO, Yazd, Iran
Received: December 26, 2016 Accepted: February 26, 2017

Abstract

~ Current research was E:;er_formed to identify molecular markers associated to phonological
traits including days to til ermﬁ, days to stem elongation, days to heading, days from stem
elongation to heading, grain filling period and days to physiological maturity based on 407
AFLP and SSR markers in 148 barley cultivars by association mapping. This experiment was
conducted in two alpha lattice designs with five incomplete blocks in two replications under
normal and salt stress (EC=12 dsm'lg conditions in Agriculture and Natural Resources Research
and Education Center, Yazd, Iran in 2015-16. Association mapping was evaluated based on
mixed linear model (MLM) using Structure and Tassel soft wares. Based on the 407 markers
used in this study, population genetic structure subdivided into two subpopulations (K=2) that
barplot results also confirmed it. In association mapping based on MLM, 4 and 46 markers
showed significant relation with assessed traits under normal and salt stress, respectively and
explained considerable variations of studied traits. In this study, some co-localized QTLs were
identified for studied traits. Common markers between of traits can be due to pleiotropic effects
or linkage between of genomic regions involved in these traits. Results of the current study
presented useful information about the genetic basis of the studied traits and can be used in
different barley breeding programs including marker-assisted selection.

Keywords: ,Sé\sisociation mapping, Barley, Mixed linear model, Population genetic structure,
alt stress
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