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Figure 1. Frequency distribution of agronomic traits in conditions of salinity stress in F3
Number of fertile tillers, (D) Total number of seeds, (S) Grain weight per spike, ﬁT) Num

Plant, (H) Number of spikelets (R) Number of internodes, (J) Spike

er of seeds per spike, (K) Hight

ength. (Z) Internode length.

%eneration, (A) Seedling size, (B)


http://dx.doi.org/10.29252/jcb.10.28.125
https://jcb.sanru.ac.ir/article-1-395-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jch.10.28.125 |

wa

L ¥B pgjges)S o) 2 QTL 2ue G alis Jobo o
OHSen 5 (oo S b Mo VY odeid Oy
b paS (Sjgledyee Clic (LQTL abais > (YY)
e g Adgs b Chw slp S e ol (pY VFY
203)S Ll FB oY D slapgiees)S 55 » QTL
e Sy o) Ske Jsb 5 0)Ske sl las 51 S5 5o sl
W g IV iy @ a5 b <8l YD pgiges)S 5y 52 QTL
Oen 5 pyg W38 (0 i |y (59 SlpuS Moy
=hi me lao 4 baye GLQTL obplSe sl (V)
oS g5 3] Q,:\/ WY ol cumer 6 0 b puiS
5 0,5ke 3] Jsb el ailiseo lao six 5 (RIL)
039 Slp 92,5 L VB pgiges S 59y 3 QTL d3e S
QTL sae 03 D)8 0 angi |y (oieid Olpsi o pd V¥
FB ¥B 0B FB lapgjges)S 59y 2 4> 0jg 2 FBe
P919° PS5 g 09eil 9 A G b ladpe (o8 Sl
Orzed ol ol (55155 (VF) ohKen g desbsd lawg
3y QTL sxe § &l (55 lp (VA) o )Ken 5 5losS
s9) 2 AST 9 ASL BS2 pgjea)s slagily jl pliS o
2 QTL dae ¢ dliw ;o &b sl o (gly bl puiS
598 OlyeS jl 00> VY &S a5 <8l VDpojge9)S 59)
QTL 32 5lee (W) hlSen g g 35 o0 4255
@l 15,8 U5 ob puS PHIZ2XWLTIT 33 ,»
Loy X 3,8 pl5,1 3 51 Jols Casmar oS ol oLt
Gl b 5 Camer Sy piS QTL ol oy
SLQTL I 3y Syuie oKl gy 0 jlod 4 cunlio
o] Sl S 5 (Ko Sy 025 ol
S b oy 2y90 Slao (ol (B35 5> 4o
@l @ i b ggeome )3 0x5 )5 Jlaide g (Stwsor
e 55 sl om jl dgde blawl iagg (ol
OB YD poigesyS 59y 32 00d (ololid SQTL il
Ly 1y b paiS 50 (gyei & oo J5iS 0 slodas
dox I LQTL (ol & bSLS (pSedp
&S glite (S5 slrdise; b Sy moles 0 Xgwm437
egd codly 5 dmd o s SS& Clas oyl gly
ol Al pl§)| dl).g La:"j 09.0)'1 (e g £, RN
o9 bbd ppizen 5 6y9d 4 Jole 5 ol
oy gl plgee daShy ol 2 S5 5 ol

21 Sy SOLE KoS a4 i B sladeliy ) ool

WAY oo IYA o lass /o2 Jlo [ £lyj LS Mol doliiang sy

QTL & 3235 gl
Sy glalols obasds Py & QTL w0 mbs
(V) Jsto » o osaliie Wl ;o QTL a8 Sl 4ly
boKe QTL 3l slages (V) Ui .Cuol 0ad oM
olis &l I8 ol cano sl 1y lapjaeg)S (S pd ol
dw dsyie yld cov als ojlul can gy aas e
YA ggoome > &5 ab 8L VB pgjgeg)S 59y » 38
Ohen 5 glo 035 o0 dn g |y (igtd Sl I Aoy
doye D (gyed A Jeoo eaiS S sLQTL (VY)
Me i g b @y 93 b oy 4 g2 ) s

&9y » QTL sxe can 4 Steptoe/Morex ssgbla Ll
Harrington/TR306 a5sLls Ly oY ;0 OH pgjaeg,S
2 QTL sie 6 dorin dlied Ciio sly lod S 3158
9 XGWM2S1 ,S5Lis 93y ahold )3 9 ¥B pojges,S )
4o g |y e Ol Joyd VY &S 0 cél xgwm368
9y 2 QTL das 9 50 &b 8 oliwd s (glyy 0,5 o0
ly eoisd Olyuss o pd YO &5 w8l ¥B pgjg04,S
4 QTL s dw &g eyl Cawo gy 10,5 0 4 g
S ub 8L YB 5 YB VYD slapgigesS 59y » 5y
Gy )8 o ang 1) ied Oluus aoyd YV ke
8L YB pgjgeg)S 69y » QTL 238 Sy )b oty cido
05905L3 2,5 o an g |y (deid Clyus o dIY &S W
2 Sogd @ Joie GBQTL obolse » () oSen 4
RIL) oy camor MWF 3 acyi bl o ol pass
synthetic hegxaploid 5 opta85 3% ;l ol
$93b sy o A dlaw g dzey dlaws gl QTL W7984
(EC=1 ds m”) Jloy Ll o5 YD pgigess S5
53,5 o w5 |y (g Sl 103 W S 538 Iy

slopgiges)S 9y 2 RBQTL 55 (5)98 (5 cov
BQTL ol 315 (gl oyl 15,8 lolids Ciliseo

Al i b dl).g 9 YD FA ¥A dh’bf:a)}as}f 9y ¥
VB FA slapgiges)S 55y p QTL 22 9> Pb
O bl o (V) oen 5 Sibgd nS lulis
W)l cdo e JyiS (95 sbgle (pp b (i
o1y olS glisy) JiS,8h Cgllae QTL sie can olS
9) FA (4l 9)VB XB (slapgisesyS 59y iy
o bwg g g4 S Lol el YA § 5D (anl
slp S olols GQTL ¥B poi909)S 59y 3 jw


http://dx.doi.org/10.29252/jcb.10.28.125
https://jcb.sanru.ac.ir/article-1-395-fa.html

W OB P53 Lals 9 3)Ll8 pB)] (B 1 Jols gl )3 ()9 & Jeoeie SQTL baids

OB PS5 53 (69 5 bl €t pgw Jus Cumer (o) lao 1 (B o8 po sllold (Gl lSe 09y 4 0 ool d_lﬁ’QTL =Y g
Table 2. Identified QTLs by mapping composite interval method for some agricultural traits in the third -generation
plants under salinity stress conditions in bread wheat

[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jch.10.28.125 |

QTL el gl 38l 3l R’ £93909,5 LOD Cuabyo Cdio
QSS-7B-1 YO/ \YA A <Y 7B Y/5 Y
QSS-7D-1 -Y/aA VIYAS AN 7D Y/A oy aalS o3l
QSS-7D-2 -YIvos /oy AN 7D Y/A Y
QHP-7D-1 A VOVYE AN 7D Y/o Y
. ol glis|
QHP-4B-1 YIYY AN VAN 4B Y/ Nl
QHP-3B-1 —0AY/A- ARUVAYA VAN 3B YIA e
QNOS-4B-1 AA -\/AA AN 4B Yl Nl ol Sl
QSL-4B-1 NiaYd =\/ey <Y 4B YIv VY i Job
QNOI-7D-1 AL -/ <Y 7D YIsv Yev 0,55ke Sl
QIL-7D-1 AR —Iv¥ AN 7D Y/o- Y5 0,55ke Jobo
QNOFT-4B-1 -YY/vE WA AN 4B \ld A JYS ST
QTNOS-4B-1 -vay/ys ARAVARIA AN 4B /.- Y
ab S ol
QTNOS-4B-2 Ve¥e/a) \RYINS AN 4B YIs0 A
GPNS-7D-1 —\YEY/¥ —YO/A¥ Y 7D Y/o0 Y5
Q kol aliw jd aily dlass
QGPNS-7D-2 -Yd-v/-0 -50/aY AN 7D Y/aY VYA
QMSGW-7D-1 -vay/ys AL AN 7D YisY Y
ol dliw &by 459
QMSGW-7D-2 V¥ /A -515¥ Y 7D Y/sY A
1 ! H { § i ! ! U] f i fi

i 1 i = T t t t

\NT ] : m \ ! | | \. VTTL T

H Wi o8 b 8 b o i H I X T HER I

H LI 1 N A o i ] i H I g i 88 M R

: HIE £ £ it £ HH £ H £ £ R HEE

1 T T B i i i wood S RS RN

X TR X H 11 xx it i i X i H IRt [
I = ageomin

= L00 e ot

&l IS sl glp osds slolis QTL -Y JSs
Figure 2. Identified QTLs for the total number of seeds

e


http://dx.doi.org/10.29252/jcb.10.28.125
https://jcb.sanru.ac.ir/article-1-395-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jch.10.28.125 |

WY

10.
11.
12.
13.

14.
15.
16.
17.
18.

19.

20.
21.
22,
23.
24.
25.
26.
27.
28.
29.

30.
31.

WAY oo IYA o lass /o2 Jlo [ £lyj LS Mol doliiang sy

FL%)

. Ashraf, M. and P.J.C. Harris. 2004. Potential biochemical indicatora of salinity tolerance in plant. Plant

Science, 166: 3-16.

Babu, R., S.K. Nair, B.M. Prasanna and H.S. Gupta. 2004. Integrating marker-assisted selection in crop

breeding - Prospects and challenges. Curr. Sci, 5: 607-619.

Borner, A., E. Schumann, A. Fiirste, H. Céster, B. Leithold, M.S. Réder and W.E. Weber. 2002. Mapping

of quantitative trait loci determining agronomic important characters in hexaploid wheat (Triticum aestivum

L.), Theor Appl Genet, 105: 921-936.

Collard, B.C.Y., M.Z.Z. Jahufer, J.B. Brouwer and E.C.K. Pang. 2005. An introduction to markers,

quantitative trait loci (QTL) mapping and marker-assisted selection for crop improvement: The basic

concepts. Euphytica, 142: 169-196. ) ) ) )

Colmer, T.D., T.J. Flowers and R. Munns. 2006. Use of wild relatives to improve salt tolerance in wheat.

Journal of Excremental Botany, 57: 1059-1078.

Diaz de Leon, J.L., R. Escoppinichi, N. Geraldo, T. Castellanos, A. Mujeeb-Kazi and M.S. Roder. 2011.

%Jgntitative trait loci associated with salinity tolerance in field grown bread wheat, Euphytica, 181: 371-

Dong-Cheng, L., G. Mu-Qiang, G. Rong-Xia, L. Run-zhi, C. Shuang-He, L. Xiao-Li and A.M. Zhang.

2002. Mapping Quantitative Trait Loci for Plant Height in Wheat (Triticum aestivum L.) Using a F,;

Populations, JGG, 29(8): 706-71. ) . ) ) )

Flowers, T.J. and A.R. Yeo. 1995. Breeding for salinity resistance in crop plants: Where next? Australia

Journal of Plant Physiology, 22: 875-884. ) o ) )

Flowers, T.J., A. Garcia, M. Koyama and A.R. Yeo. 1997. Breeding for salinity resistance in crop plants:

The role of molecularbiology. Acta Physiologia Plantarum, 19(4): 427-433. o

Gregorio, G.B., D. Senadhira and R.D. Mendoza. 2002. Progress in breeding for salinity tolerance and

associated abiotic stresses in rice. Field Crop Research, 79: 91-101. o ]

Gregiprlo, G.B. and D. Sendhira. 1993. Genetic analysis of salinity tolerance in rice. Theoretical and

Applied Genetics, 86: 333-338.

Gregorio, G.B., D. Senadhira and R.D. Mendoza. 1997. Screening rice for salinity tolerance. IRRI

Discussion paper series No. International Rice Research Institute. Philippines, 22 pp.

Gupta, P.K., H.S. Balyan, P.L. Kulwal, N. Kumar, A. Kumar, R.R. Mir, A. Mohan, J. Kumar and J.

g?gjiang. 2007. QTL analysis for some quantitative traits in bread wheat, University Science B, 8: 807—

Houshmand, S., R.E. Knox, F.R. Clarke, J.M. Clarke and C.P. Pozniak. 2008. Quantitative trait loci

associated with kernel weight and test weight in durum wheat, 24-29.

Jansen, R.C. and P. Stam. 1994. High resolution of quantitative traits into multiple loci via interval

mapping. Genetics, 136: 1447-1455.

Kearsey, M.J. and A.G.L. Farquhar. 1998. QTL analysis in plants; Where are we now?. Heredity, 80: 137-

142.

Kearsey, N.J. and V. Hyne. 1998. QTL analysis: a simple marker- regression approach. Theor. Appl. Genet,

89: 698-702.

Kumar, G.P., B.H. Singh, K.P. Laxminarayan, N. Kumar, A. Kumar, M.R. Rouf, A. Mohan and J.

Eumar. QTL analysis for some quantitative traits in bread wheat, Journal of Zhejiang University - Science
, 8:807-814.

Lang, N.T., S. Yanagihara and B.C. Buu. 2001. A microsatellite marker for a gene contributing salt

gcglglr?ni:elgn rice at the vegetative and reproductive stages. SABRAO Journal of Breeding and Genetics,

Lee, K.S., D. Sendhira and G.B. Gregorio. 1996. Genetic analysis of salinity tolerance in japonica rice.

SABRAO journal of Breeding and Genetic, 28(2): 7-13.

Mano, Y. and T. Akeda. 1997. Mapping quantitative trait loci for salt tolerance at germination and the

tolera seedling in barley (Hordeum Vulgare L.). Euphytica, 94#3): 263-272.

Megan, P., S. Evans, A. Ray and H.A. Ruiz. 2004. Locus for sodium exclusion (Nax1) a trate for salt

tolerance, mapped in durum wheat. Functional plant Biology, 31: 1105-1114.

Mohammadi, V., M.R. Ghanadeh, A.A. Zali, B. Yazdi Samadi and P. Bern. 2005. QTL mapping of

morphological traits of wheat. Iranian Journal of Agricultural Science, 36: 145-157 (In Persian).

Munns, R. and R.A. James. 2003. Screening methods for salinity tolerance: case study whith tetraploid

wheat. Plant Soil, 253: 201-218.

Munns, R., A. Hare, R.A. James and G.j. Rebetzke. 2000. Genetic variation for improving the salt tolerance

of durum wheat. Australian Journal of Agricultural Research, 51: 69-74.

Munns. R., R.A. James and A. Lauchli. 2006. Approaches to increasing the salt tolerance of wheat and

other cereals. Journal of Excremental Botany, 57: 1025-1043.

Ponnamperuma, F.N. 1984. Role of cultivar tolerance in increasino in saline landa. Strategies for crop

improvement. John Willey and Sons, 443 pp.

Roder, M.S., V. Korzun, K. Wendehake, J. Plaocke, M.H. Tixier, P. Lerou and M.W. Ganal. 1998. A

microsatellite map of wheat. Genetics, 144: 2007-2023.

Schachtmann, D.P. and R. Munns. 1992. Sodium accumulation in leaves of Triticum pieces the differ in

salt tolerance. Australian Journal of Plant Physiology. 19: the differ in salt tolerance. Australian Journal of

Plant Physiology, 19: 331-340.

Shannon, M.C. 1984. Breeding, selection and the genetics of salt tolerance. In: Staples, R.CR and G.H.

Toenniessen. Salinity tolerance in plants. Johan Willey and Sons, 231-254.

Siadat, H., M. Bybordi and M.J. Malakoti Salt. 1997. Affected soils of Iran: A country report. International

symposium on sustainable management of salt affected soils in the arid and University of ain shams, 102-

110.


http://www.springer.com/life+sciences/plant+sciences/journal/122
http://www.springer.com/life+sciences/plant+sciences/journal/122
http://www.springerlink.com/content/?Author=Kumar+Gupta+Pushpendra
http://www.springerlink.com/content/?Author=Singh+Balyan+Harindra
http://www.springerlink.com/content/?Author=Laxminarayan+Kulwal+Pawan
http://www.springerlink.com/content/?Author=Laxminarayan+Kulwal+Pawan
http://www.springerlink.com/content/?Author=Kumar+Ajay
http://www.springerlink.com/content/?Author=Rouf+Mir+Reyazul
http://www.springerlink.com/content/?Author=Mohan+Amita
http://www.springerlink.com/content/?Author=Kumar+Jitendra
http://www.springerlink.com/content/1673-1581/
http://www.springerlink.com/content/1673-1581/
http://link.springer.com/journal/10681
http://www.speciation.net/Database/Journals/Australian-Journal-of-Agricultural-Research-;i949
http://dx.doi.org/10.29252/jcb.10.28.125
https://jcb.sanru.ac.ir/article-1-395-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jch.10.28.125 |

Journal of Crop Breeding Vol. 10, NO 28, WINTEr 2019 ... ...uniiii ittt e e 132

Mapping of Tolerant Salinity QTLs in the Progeny of Gaspard and Kharchia
Cultivars in Bread Wheat

Jamileh Abedi', Amin Baghizadeh? and Ghasem Mohammadi-Nejad®

1- Post graduate Student, Graduate University of Advanced Technology, Kerman-Iran.
2- Department of Biotechnology, Institute of Science and High Technology and Environmental Sciences, Graduate
University of Advanced Technology, Kerman-Iran, (Corresponding author: amin_4156@yahoo.com)
3- Department of Agronomy and Plant Breeding, CKoIIege olf Agriculture, Shahid Bahonar University of Kerman,
erman-Iran
Received: May 12, 2015 Accepted: January 13,2018

Abstract

For QTL mapping of related salt tolerance QTLs and determining the contribution of each
QTL to phenotypic variation, a population consisting of 96 F2:3 families derived from the cross
Kharchia (parent tolerant) and Gaﬂoard (susceptible parent) were evaluated during 2 years. Of
the 92 microsatellite markers used to evaluate parents, 32 markers were polymorphic which
were used for analysis. Three QTLs were found according to mapping composite interval
method for plant height trait, which were located on chromosome 7D, 3B and 4B. In total, these
QTLs explained 37 percent of phenotypic variation. Also, 3 QTLs were found on chromosome
7B and 7D for the size of seedling, which accounted for 38 percent of phenotypic variance were
identified. For number of %rains per spike and grain weight per main spike traits, 2 QTLs on
chromosome 7D and 2 QTL for seed number trait on chromosome 4B. One QTL was found on
chromosome 7D for each of the internode number and internode length traits which explained
12 and 11% of the phenotypic variance, respectively. For each of the number of spikelets, fertile
tiller and spike length traits 1 QTL was found on chromosome 4B which explained 12% of the
phenotypic variation. Genetic analysis of complex traits such as tolerance to salinity and
identification of genetic locations controlling quantitative traits allow marker-assisted selection
and ultimately improve the selection efficiency.
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