WAV b VY oyl [oms Jlo / el); olalS oMol dolidingsy

FosvsEiL 29 o gl s SO 9 ST 59098 90 Oldo (gl QTLS &y 55
T A (il g (Sghw 29050 ¢ coluans (s

B3 oltsls (6590955 gm g LS Mol 09,8 Sl g b)) paoliad S a5 gl Jiil> ¥ 9 )
(mahmood.solouki @gmail.com : Jggue sdius) <l ol&uisly ¢ 5555 g UL Mol 09,5 jLuatils -¥
ANV 15y o b AF/ANA wedly ol

FXVCES
Tob B > Gaios ol kb5 1,5 anllhe 3,50 Wiy 53 olped 4 g3 ouud cislie adshl (¥ VY asdllao ol 4
W IFAY Jho )3 Siigigpind CaulS Lo 53 ¢yg1 T g (L) (il o9y Tyl pad )3 9 )55 93 b (Bobad JolS (s Sl
olS S Jab 9 S o5l Jsb aBluv g adyy Jogb ol Comd g (atlsh (s g iy SS9 5 (359 Oleo el 152
S Siuod s 9 (10l duunzlio il jlg 41525 Jols (i gid S o2 (812 (5 5lo] (325 Sl (g S 011
) 3y90 Ol CEl gl oY G ()13 Fre gLl & 31> (WS (il lg 450 i b el Slho o (i
sadliio (+/AYE 5 +/AY0) olE JS Jsb b audy,y Job Gl oot Siummod jSTan yo1 (5 9 ld byl pud 3 .Codl> 39
9 AFLP ,S,lo Y'YV I osel Cuwd & J9VUs0 s, I Jols S5 (Siwgn awidi 31 o3liiw! U QTL 41550 i
&' QTL 33 YA ggox0 5 o plosil (CIM) &S o labold g ySe (W9, 4 WinQTL cartographer 2.5 ,l3800
Bl 49 (ahd (puilyly O ol s (85 Ll pad (5132 B IY 9 90l Ll pad (512 IV i 5 ) (o 2 3,90 Ol
4 dudyy Job Cumd Cdo &1 (llo (i 98 (b )lg (705 9 (ot pudhr 392 e M2 p3 TY/OT Y < 51 QTL ol dlpwwg 4
GWQTL & bgypo i 5 4 LOD (4 %08 g (2 s (s 1,8 ¥/0+ /Y'Y alold )2 LOD 3¢y g1y byl pud > a8l
o4 Codls 18wl (S0 SG 3 QTL saly olule Sy Ladd (3dod cnl )3 391 S 2 Jsb 9 dBlwv &t il Jsb Comnd Olio

[ Downloaded from jcb.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.29252/jch.10.27.57 ]

13905 03l UL S & G2 ST 0T 1 I o ol it M S 2 ) 33t vl 90 &

Olho (Sumod ¢ 05 Ol b K6 ( Sigrg i CuiS Las (9o ¢yg9 (i 1l sbyojlg

i Jov 4 it QUls b ol pB)l glosl]]
(W) Aty @ pos | (308
i gl a S o 3 (V) LS 5 o
ol plodl g Jidg S (ggiome 9 Sujolsd)ge sLQTL
ceials ) gl s b iyl 45 QTL & slass
a oS o]l 35,5 ol ) sl )8 VA —Y-/Y
VY 5 odlatwl L g iy YA (S5 £95 (o) polaie
Slio 53, Slos bl dn «d S sl SSR 5L
=t ) (V) pgilly 5 (gdomne () b samlie (£l);
o1 Ciclie Adshla uY VA )3 (Su3sled e Slio sl
olio gl Wi2291xTadmor 8 ;| | ol oo
(V) 58 oysel 53,8 lolis |y il cQTL Cikiseo
2 lazalS doye 3 ()98 & Jood L sy (QTL
2)50 Siggyid CuiS bylyd )5 o> adsbla Ly Conex
G gda o Hlox (gl QTL VY sluws 5 00l 1,8 dalllas
L VAR e Lagl g (uil)ly a5 s65ge5 b )8 1,
Bblie oS adsd b oo Dg pite duoyd YV/FY
01,8 GbQTL L5y atpd,S pll (15)54) St
a8 0 d gl o wg gyl 5 aalS Wiy @) Olas
Fo b B g dlnte dibte olaidl | LQTL 5l (S
25050 wgmone (Lol QTL oy0) 50 5 dtwsly o50s
i 00 S GLQTL Lidow 55 (V) allS (¥)
caelae A 5gble Copmar 3 1) Sejelsid 5 Sujslsh)ee
byl, s coos MorexxSteptoe 33 5l Jobs g osis
33 )13 adllae 3)90 Sigugphed cuiS Laslyd > JS i
&)lj dges oluwlid QTL due WY wlow (pl 4ly g
WA (bl (ol 4 (glaslllas )5 (Y0) o)San 5 (oS

LY-RX-7

2 4 it (D908 g Conous d> & Cul (g paic g2

&S |.\.\;~ u..;\/,sl o\; 50 L;)L\Ein 4>oL> 9 ))lb 34> QT
29 b ST (F) WS (oo Cungouns Sl olS (4l
Sglite (aLS il baS (o GpKeds b
Sraie gy 4 QLS I (S ) e & ek 4wl
Sy pE spais lyea 03 (S g S
25 ln 53 e Jood Sl 1 QLS (V) 390 aislis
& Nad o Glupadl ok LS g Jootie ¢ Jooxie
ool g 3L g bawgie olie 4 Cos O (IS 5k
4 LS Jezd odgie (gandd b ulol p (YY) diws
32 02 iy psS o) SB oo 13 39290 e Gliee
248 35 5 () 5 pS b V) oo s ol
L)L“" ‘) Cd gouano Wj)'t.c wa: uLtbLf 839450 u:’.l
eSS » SBg edlawl pae S 4 (V) oo
ol el o lie ela Jslowo ) odlitul «Sggyden
e bld ple uismen s (lofig cuenl cuiS goi
olS Wy 50 35 cuilS 8oyl g yard PH dod yo5 3l pel
OllS 3Ses (I3l g dgm0 0jgyal (V) MBlise 5o
Slae Lol pituws pe (HKwd dawly 4 cly;
Sy Sy g olelid sl sdd Sen (LQTL) W5
slipl g eloge 195 )3 1550 (Sjdgnsd Slapuslse
&3] Bopud g0 JJ|93"_;o “_;\a..,m dlmui;ﬁ & Jooo 9}’)‘
3 LS 3,Slas K55 oolal od 4 5 33,5 2l


http://dx.doi.org/10.29252/jcb.10.27.57
http://jcb.sanru.ac.ir/article-1-476-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.29252/jch.10.27.57 ]

OA

o3 05 bl pd coS g2 Sujelshyse Clao il QTLS 455

2o yor G5 9 Wl Lalps saodls gl (CIM) S 1
¥/0 BQTL lulis gly LOD sl .S plosl ljoee
b B e yge Ble ¥ g Aol il
oy QTL ja 31 lie 5 olSle s 0 osdle
g bawg 5 9 WQTL 1 S5 o by & (553
oW 1y QTL cusSge LOD  slaals 05,5 apul>es
WinQTL cartographer ,l58ls 5 L QTL & 500 .xiad 0

6,5 plol 2.5

Cou g b

oo g ld blpd gy uibly 4520 51 Jols gl
5 oly) Loy Colis o5 ol Gl e (15 lalyd
gaw > adlas 3y90 Sl (olod sl (Abgiye slanY
s Lol o oY 9 ) Jgda) 390 4l gxe 70 9V Jlas!
aas copills o yd wals byl (0 Glas 1 Sle dulio
039 9 (P /oY) adyy S (59 Clio (sl VF Al
28,5 EA S 3 (p)S +1-Y0) lon plul Suis
Sy dob lao (lp YV oY oy 2)90 ScnY o
O o5 < IFTA) (el 13 5 i (r2a 5k YVIVY)
sl ¥ Y (VRY) bl & ady) Job o sl VY
W) ol JS ok g (recsle VV/YD) ady) Jsb
Y el V- /¥0) il Jsbo (sl ¥ onY [ e il
S Glp PV oY dpsS AY) adiy 5 Gy slp 0
S sl Yo (0¥ g (HJONF) oo pluil &y ey 35 5
Iy Jlade cpyid (+/2Y) (lon plul @y alyy s 59
(sl 005 0])) s Solio dunglio gl Jaan) Azl

aS ol i ye i bald pd S0ke dwnlis puls
Jsb 5 (pegsile WIA) ady; Job claw lp V2 (Y
A/OB) VA sla Y i 4 g oy (YV/40) olS S
Olas Hlade oy yieS (o Slo VVVA) Ve g (jio Bl
5 Ly 40 slapY b lis |y dogye
Iy e (pyieS 5 cpyiin dBle Job e e O/FY
Job & aday b Comsd (e (35S g cp i D>
oY ol L (+/V0) VA 4 (VER) YO sl pY Ty adle
YON0) Sy cpprb Job cliv slp w4 ¥F
SiS iy 9 (p5 IVFF) len eIl 5 5y e ol
Sl 285 L8 A NS 5 (p)Se YY) (s pll
(ps5 NVE) Y ¥ oy 4 adyy Sy e
(p)S <1-¥Y o +[+AD) ¥¥ o VA clapY o (ki
V¥ 5 ((IMF) SO GlagpY b 1) lde oy ieS
P Ojg S Ol nyieS g e i & (VAR
Oy Slie ly oy gl 1y lgs plul 5 oj5g 4 ad)
Y¥ 5 (p)S </NF)YY 5 OF (clapnY iy & ady) Sis
XYY YY oY oles plul Sis 5 g (p)S /0 YY)
(+IVE¥) Y oY b ol 1y jlade cpyids (p)5
O3y Comd e o peS ((IYAD) Y (pY g (e
aS b s pls sl 1y oles plul & ady, s
29 OIS baalpd )3 (y )90 Dlho (oolos Yl Sl lanY

aS ol plool  Sis (i g sl byl s » ly & g
bl 93 0 Syde (55 e cptiz bl @l (el
b glolis b))

O oS Slao SLlKe Slllas ploxil Coenl 4 4245 L
O Baa Ly 5dod ol (i byl b > ogiad
5 9> Srjlsbye i (3 08 Sy QL
plosl aomals A jo )3 sl b gy b, Sl plolis
Mol (gxiwdgw yiulisl )d ¢ ols cleMbl I lgn b
oyt 9= WS klpd )3 ogmad 4 addllae 3590 Clio
b S

B gy 9 319

> odd caclas Asbla Y WY islesl ol o
5 smil) bl s olyan 4 (VY B) o)lad clayY)
o ool asly 5 a5 (VF 5 VY claojlods b oS )se
PP M om polaiedr (65,0l VLI ol
3y50 gy odel Cuwd 4 (NABGMP) Jluis ISyl
B oS5l bl p ctalefl c8S 15wl
G5 5 (40L5) G5 s s 59 b 1S5 92 L s
2 35 cpl A plnil Sgygyer culS blyd 55 0
A5 pbal WYY Jlo s bl oKl clidss olfisles]
09> Sl Y e 4 adgl ggitnd I byl L
S S SlogsS B 5 g 5 25 o5l o)
cuiS e 4 basals b e 1w A8
Jusl 4Bl pos wlSgn (oS Johoro (spme Siigg)in
b ooliel Sy sl 1 ysr L35 Sl (gl il
whie oo 4 old juw glaasalS Janl . aes
Sappr dsl Jsbo 03,5 L1 0 25 Jlos! g
3 b el Yoo (e Al cale L g LS ) 90
3 dey it Sy g L e (25 Jac] el o
9 ¥ Ois Sl e Clao (B e 5 Jles
9 (p) lp pise SS9 5 Gjy p)S) ada) Suis
o o o 3 (yta 5] 4Bl 5 sy Jgb dad] s
(egl) olS U5 Jsb 5 (pegls) Sy cnyu
LA gyl sl

awlic 3 ANOVA ay) b osls Luilly a0
pLsl AN s SAS ldle s b (S (bg)) (Sle
Ox daly ] u_tz:lf—l Sl ool (Suwer colyps 5l.céd S
890 & 90 (Simod Lwly yod )0 g o oliiw] Olaw
b s dpsle SPSS 16 58le, L adllae 5y50 i
g 93 B 51 Juolo s dnsly Sty s 3 ool
WQTL (CI15773) _uSyse 5 (C115229) wisl
I JsSge S sSES (Sigy i 5 et
sy s objb hitp://barleygenomics.wsu.edu ol
ol 88 8 eolaiwl dyge dslllas 3y50 Olas obadds
Job b AFLP S)l ¥V 5l oSy glidl s acis
Lwg 45 3y 590 b YYD dlols Lawgio 5)YYE/Y
(NABGMP) Jlus ol 52 555 (bt sofs

Glol sbacs (hey 4 QTL a0 (V+) W8 4w


http://dx.doi.org/10.29252/jcb.10.27.57
http://jcb.sanru.ac.ir/article-1-476-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.29252/jch.10.27.57 ]

A

WAV b VY oyl [oms Jlo / el); olalS oMol dolidingsy

@bl TH pgi909,8 555 32 08908l YVIV oSl
9399 429 |y adsid il Sl aoyd YAV &S 8
P adny 5 559 sl QTL aw g VYO iliél 51 oyl
25 A 58 a0 Lo VOF/Y g VFF/Y AF/Y oSl
ggoome 3 45 10,5 (Lol TH 9 3H (slapgiges S’ s,
LQTL () 350 g5 1y owigid (uibylg jl duoyd Y0/ A
ksuD14G , ABG461 ABCI71 (b ,Silis |
QTL S, 5591 ool ol 3l 51 slls g 42ls Stmsad
2 OB gecle YWY ool ) lsn plil 5 055 sl
Sl aed WY &8 w58 olols 3H pgi909,S (59
Al b QTL ol 58 aeg 1) (awigd bl
gr /WA o il g aLtls Stuar MWG584
lor pll 4 adyy o)y Cund Cdo gl QTL S
VYV ol > AH pojsag)S 55y o i (plulid
598 by 2oy VAT 5 cuils J1i8 o g0 sl
S g —l+Y taliil 5 s 5 58 ame |y i
S9y &5 48 Qlelid oS S 5 )y che lp QTL
als )3 B yge sl V¥V e olGla 53 9 3H pgjgeg,S
A |y Cao ied uibyls 3l asy WA QTL oyl
Sy g awily jl,8 MWG555b Silis a5 9 28
Aoy SiS (g Cdo gl QTL jleg g2 o/ Y (uial38l
P TH 5 2H (lapgipesS g9y &5 s lolis
5 oseisle \OVD 5 VFEIY XY/D Y ool
ly o wbyly 5l doys BO/+Y ggemme 0 ¢ aiih
ABGT03b 4l Silts S5 BQTL oyl 55 amy
5 wizsb 5 ABC310b 5 ABCI70A ABGO08
Ojg e slp v Sl g Cute (il ISl Gl
Goy S 15 ololid QTL aw o plul Sis
AV V/E claolSols 5 5 TH 5 6H BH slapgjgas,s
oobly 5l o s YA/AS g wizily )8 550 Bl VY /A
Loy & LQTL ol o5 425 |y o (o3
ABC310b , ABCI70A ABC307B (b Silis
5 Sl w5 Cute a3l Ll g bl  Siuen
lolid (lgn plul 4 ady) S 45y cuns gl QTL
ool ) i) 4 SH 5 3H slapgjges S (g9) o5 Kad
ool bQTL xizils )3 oIS yga b -+ 5 F/AY
iy A g Wdged Ay |) Cho JS s I YYITY ol
Slio gy gy —[-Y 5 —[-¥ Ll @l gl
g 2l Lulyd 3 olS 5 Job 5 a8le Jsbo ady; Jsbo

s cdl QTL

My bl 50 awslS Oldllas o e cpdlly Gl 5y
pAS d dals byl 4 Cawd (i bylpd )0 lbasals
2 &S Ll ol 555 58 (VA) ohlSen g (eun Lawgs
el Jas 5l s cod gla aalS Clél pa adllas oyl
SyeS Ady ald kulpd 4 Cund qoyp )90 Slao
sl

Olao o 0ol (Siunod ol s gls dald bylyd )
g Cade (Simod lao ST o a8 2 lis dalllas )50
ly Cuto (Siuord JlAde oy yidy .Cabld 3939 (6l gine
e 5 (1Y) oS S Jgb b adey Jsb i
Cans b plsn plil Sis 5 cits |y bl (Siuwed
Bl plis (=+/EYA) leb plul 4 ady, iS5
2 ok (g pSoilul Claw (gly ool (Siwwed (Y Jois)
S s iy 85 3 S 3 ps G5 Ll
5 (+/AYY) olS JS Jobo b ady), Jsb cio 1) cute
L3l L (= /20Y) aleb plul 4 adyy SS9 S
o Syl WY sy (1) e adlls (F Jpi)
4 Babaxy Seri M82 W I Job puS oS5y
P Sogh GBS g U5 gh Lulyd cod lly 93 olen
S me Golds dgng 3l Sk Soggyn il e
OExed g 392 (owyp 090 o 31l Y o
S 5 bl i F 0y on (Sheen S
8 IS (Y ) alen ise

0SSk sly ol plelis GLQTL I ol ks
Wsbla Y VY p dallas 5y50 Clas 5l Jols (slaoals
ol 03> L5 O Jodo jd dald bl yd )0 o oad caclias
QTL 230 WY gg00 43 dalllas 3j50 s VY (glys .ol
ol Ay 4 0l dng (wigd Wby S oluls
4 Dy yusie doyd VoYY L VS/AY b LQTL
@ Blle iy 4 (e pWb)ly (npeS g Cnytde
9 Cpyde Cadld L3 Y/OV-F/YY ally > LOD g
Jsb s GLQTL & bgye <y & LOD (a8
Dy 2lgp el 5 (jg 9 Bl 4 ady)

A5 8l QTL g5 Bl & addy) Jobo Connd Catio 4l
$9 X9 u.)lf)y:d)lw \edld 9 Yy ng.l} Jrl w); L as
e TYIY ggamme 53 5 23,5 (alulid 2H pgjge9)S
Sl b g 250 0 ang 1) Cho wisid uilyls
2 QTL ggu f).) J9]o dl){ Dy —/\Y 9 AY4 u&ul)sl


http://dx.doi.org/10.29252/jcb.10.27.57
http://jcb.sanru.ac.ir/article-1-476-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.29252/jch.10.27.57 ]

9 055 By o 2 Soiglsyge Slio il QTLS o

Wl Lulyd 3 9> Ay ¥ g (Y VY )3 adllas 3)90 Slao (uily)ly 4 o5 @l -V Jgae
Table 1. Theresults of analysis of variance for studied traitsin 72 barley lines with two parents in normal condition
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Table 2. Theresults of analysis of variance for studied traits in 72 barley lines with two parentsin boron stress condition
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Table 3. The results of correlation coefficient between studied traits in 72 barley lines with two parents in normal

conditions
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Table 4. The results of correlation coefficient between studied traits in 72 barley lines with two parents in boron stress

conditions
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Table5. Identified QTLsfor studied traitsin 72 barley lines with two parentsin normal conditions
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Figure 1. Graphical image of identified QTLs for root dry weight trait, from right to left, for normal and boron stress conditions
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Abstract

In present study, 72 barley double haploid lines with two parents were studied. The
experiment was arranged in a completely randomized block design with two replicates under
normal and boron stress in hydroponic condition in 2013.The traits Fresh and dry weight of root
and shoot, length of root and shoot, length of the largest leaf and the height of whole plant were
measured. Statistical analysis was done for phenothlc surveys such as analysis of variance,
mean comparison and correlation between traits. These results showed meaningful difference
among the lines in most traits. Maximum correlation was seen between length of root and the
height of whole plant (0/934,0/925). QTL analysis was carried out using genetic linkage map
derived 327 AFLP molecular marker and using QTL cartographer software with conjrposite
interval mapping method. In general, 29 QTL were found for the studied traits (17 QTL for
normal condition and 12 QTL for born stress condition, respectively), in which, explained that
the phonotypical variance has been vitiated for 10 to 27.56 percent. The highest and the lowest
phonotypic variances were belonging to root and shoot length ratio in born stress condition, The
LOD ranged between 2/50-4/32. The highest and lowest LOD were éttained for the QTL of
root and shoot length ratio and leaf length, respectively. In percent study, only one QTL was
plapededat se? milar place and was stable (leaf length, 3Hg. Therefore, it can be used for marker
assst ection.

Keywords: B?ron Stress, Barley, Corrdation, Hydroponic Condition, QTL height of whole
plant
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