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Extended Abstract

Introduction and Obijective: Salinity stress is one of the most important abiotic stresses that
have harmful effects on plant performance and quality. So that according to the predictions
made until 2050, 50% of agricultural lands will lose their ability to be cultivated due to salinity.
Due to the complexity of salinity resistance traits, there is little information about the number of
genes, their chromosomal location, and the relative contribution of each gene in the incidence
and phenotypic distribution. Locating quantitative genes can break down this complex genetic
model into individual genetic components, in which case quantitative traits will also be
investigated like monogenic traits.

Material and Methods: In order to identify QTLs controlling some root and shoot traits under
salinity stress in bread wheat, 148 recombinant inbred lines of spring bread wheat obtained from
the cross of Yecora Rojo cultivar (early and dwarf as a parent of American origin) and genotype
No.49 (late and tall as a parent originating from Sistan and Baluchestan) were studied with the
parents. This research was carried out in 2020 in the research greenhouse of Mohaghegh
Ardabili University under salinity and non-stress conditions in pitmas and perlite culture
medium and factorial based on a completely randomized design with five replications. Traits
measured in this experiment included root length, root fresh weight, root dry weight, fresh and
dry weight of shoots. In this study, linkage map was used based on 202 markers (177 SSR
markers and 51 Retro transposon Markers). The map length was about 691.36 cM with the
average distance of 3.42 cM in every marker pair, and 21 chromosomes covered in bread wheat.
QTL analysis was done based on composite interval mapping (CIM) method, and additive
effects were estimated for the identified QTLSs.

Results: The results of QTL analysis showed that in stress-free conditions, one QTL for root
dry weight and shoot dry weight, two QTL shoot fresh weight and three QTL for root wet
weight and root length were identified. Under salinity stress conditions, one QTL was identified
for root dry weight and root length, two QTLs for shoot dry weight and three QTLs for shoot
fresh weight. Among the QTLs identified, QRFW6A.n had the highest additive effect under
normal conditions and QSFW2A.s under salinity stress conditions. For shoot dry weight and
root fresh weight under normal conditions and shoot fresh weight under salinity stress, the
positive additive effect of the located QTL-s showed the inheritance of the desired allele at this
site from Yecora Rojo's parent. The phenotypic variance justified by these QTLs varied from
5.43 to 8.97 under normal conditions and from 5.51 to 7.43 percent under salinity stress.
Conclusion: In this study, the number of QTLs identified for root and shoot-related
characteristics was low, which could be due to the high number of low-impact QTLs,
interactions, and environmental effects.

Key Words: Additive effects, Bread wheat, Mapping, Marker Morphological traits


http://dx.doi.org/10.61186/jcb.15.46.104
https://jcb.sanru.ac.ir/article-1-1301-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.61186/jcb.15.46.104 |

Ved VEY linls /55 0 )l [omd il Jlo /el bl oMo acliiags [oRoeN
(g St i gl g (530 gS e oL

" .as)-’ d&"

22 S o8 bl g )3 (59093590 Slho (B BAIS S (0935 (A 2L
OU P38 S g 3l lan¥

R BT - R T F 1) PP AR XV OV 11| PV JEWWIAY STV D AR SOV

eyl iz oKl ¢ b milio g (65y9liS 0aSiily (bls Mol g sl 09,5 ( JeSge LS Ml (gl i8> (ggmeiily )
(ali.asgharii@yah00.cOM : Jgguws oiumg) (sl 3o LSl ( ambs milio 5 (6559l 0uSiily «bLS Mol 5 caslyj 09,5 Hluatils =¥
5y ol (659l 0uSils ¢ 559)9iST g 5 LS Mol 09,5 sl ~Y

gﬂ.})l (B oKl ‘Lf“‘"lo é{\.}.a 9 dj)st.f PR m'j (g 09/5 Shassly -F
aglyo olily ¢ (659l 0aSLiily ( BLS S5 9 g 09,5 Hholiwl -0
VNN oy f)b Ve EIVY bl fo,l
WE LYY taan

-‘?W M-LS%

G oS (gygbas 3y o Jgame S g olS 5, Slee p (6ylil; Il A gy e SBLET (o Sekee Alen I (g)ad LT DI g dodile
Olao (Shomg S b sl casd ) 295 culS cubll (g)98 Sl 5 (65y0liS slacpme; doyd B Fede Jo b a5 O sla i
PLe )1 092y (9 @3F 9 Jon 2 BT I S e e w9 gl (egigag)S Bl g slas I (S GleM ()9 4 Cueglia
Wl oy p (5 S5 Clao Wiled o o Clio Ojgo (pl )3 &5 S 000 (S5 Sl 4] (S S Jae cnl Slpie (o5 o)
KW

oS 555 3 Y VFA (ol S s o085 Ll 53 lsaplil s adsy lio (3 0aS S8 cLQTL lulis jslates 2l ydg, g dlge
Uy olgiear bl 5 59)23) NOAY ey g (ISl slitio b 5) Wly lsisa obsSy 5 (wy995) YeCOra ROJO o) (S 5l ol o)lae o a8
o syl e oSl Sligios SIS 3 WAA Lo 53 gty cnl iz S 51,8 aalllas 390 il olpandy (sl 5 (i sLito b (6ke
b (3l Ml 25k 4y 2 oyl jgot g el g elocn cutS lamme 53 (A5 (9 9 (@ e )3 Lter) (03 A 09) 5098 A5 Ll
wp ly gl Al 2S5 s ddsy KB 5 s sy Jsb Jols Galefl ol 53 ond (g pSeill Clin il Il 4 S5
b ol 50 55l SUNV/ES 350 4l Jobo a5 05 oolitel (y988ml 5555y SIS OV g o lgnlegs, ,Silis YWV) LKL VY (gols  Siwge s jl QTL
3,5 3yl o olwlis QTL il elpl g cé )8

QTL 55 lsp ol yicjs QTL <o lsp plul (K28 (355 5 adsy SKE5 (g 6l GET (g baalyd 53 oS ol (L QTL o gl sl
sl QTL S, oS o ady oo 5 adey S5 5 sl 539 5 ulyd 55 0 (ololi QTL o oS o ey Jsb 5 ) 5035 sl 5
Pl Sojy cao g Jloy bulpd 3 ad) Sojs 9 s el Sad gy sl il 1y (talBl 31 ot (6)98 S5 Laulyd > QSFW2As
D zls & Yecora R0jo Wlg 5l ol cpl j> gllas I jlgs osima sl o ol e sQTL cozo aiuljdl 3l (g)ed (5 bl )0 olen
Dy pusie Mo 3 YIEY B A/OY I (g)ad (i baylyd 50 g AAY B O/FY 5l Jloy baylyds ;3 LQTL (pl lawgs oddban g (oigd wilylg

GV ol sty Blge 45 g o alep Al 5 aty) b ladye cliogad ly ond plolis GQTL shiw adlas ol 5 508 S doe
il Jaore Gl e g Jolie @l 3l deg (o8 3L QTL

oo )b paiS ((So5ele8 )90 i Clao (il I3l 1 g8 glanily

9 3l olyen 4 |y (1S9 pedglie 5 STs Sl ot dodde
s @BE g5 Jlj g (Sseyen S pas el ol & Sl Gnjpt GBOIS (n e S (S e
g5 45 050,815 (V) ohen 5 Jadl (YY) 595 o S92 ((Sidedrse b Sk » 3L ke ]

(oanlS s )Y 90 oo VVB) (6595 (o5 byl b o puiS
09t bl b 4 G il (sl ot loj 45l
oialS gy L (V) hlSen 5 pade ()81 )l i
2o g ian 0d WD (5)98 53 pIST 59l (JSjale
O et LS| 3929 (VW) oo g o8 5,8 ()18
Sr9= g ljSl g paiS Hods (Silgx Ao alS
oty S5 a0l Lo Ty (NACH Yo o Yoo sYL)
#U A8 (sladoalS 1d) (59) 0 SpSoiy oo
oS i 21368 slaylSe obdis (YF) 0,1iS o
olalS jo i oy Claw eyle s asllls 4ly Lol 5l
0y Slae 1 5len pge el; Slio L2l (YY) a5l o

ol ol wd) ((Siasle dder Sl paS olerdsn o
2ySlas g (o3l (sl leb (ghie dlge o ciiugid
Ceyuw alS ccel (gy5-d (T Cad il o)
A g me Sog Yl 2o 9 35 ¢y « Sjals>
) psS b jlo g g 29y 253 g 4y (pl & 980
yois 45 sl 0305 Lt i oldllao (YF) 1S o Ji5ke
b st olej Gl (5)98 (A5 L dglge plin )3 paiS
el o)yl o) o e A5 o by il (s
Ol el Jamily sloml el Sai (YL laclal oS
Ay by Ol jlaos 3 g 250 00 (Sjlg bame )
ol b slocled )3 Jobs pie S o (S5l


https://www.openaccessjournals.com/
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
http://dx.doi.org/10.61186/jcb.15.46.104
https://jcb.sanru.ac.ir/article-1-1301-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.61186/jcb.15.46.104 |

u,;\ 19 oo g 0305 Jawy (e cgdosns puldllgyl b gyl e (gymd U

V£ S92 Lailyd 3 (Sojgledyge Slao (S oaiS S (e95) (Al bl

G g Jley llpd o (S pe lalols obadd (b,
&9 poig=9S WV 9y BQTL (pl b (ololid (5595
Iy Glao oisid Olyus 51 Aoy VA B YA 5 g 0l
2 cyyas QTL 5 4 V) ‘Lmj Olse y0 0005 0 ang
A GlapgigegyS b 2lulid ()98 (i 9 Jlop bulps
o5 b baye mie shusilS (slay5 cul (SaaTA 4 3A
(VF) ohlen 531l S oo 1) 4357 )3 (659 5 &
O Wl ol uSabla | by e xen 0
33" ealazw! Excalibur/Kukri 4 Halbred/Cranbrook
Sggyih CuiS Lo 93 )3 (2lgn plil )3 mrt geoS
oL5sS 595L 59y QTL S g 0 (5 Sl 4 je
Siggyin bulpd) (holejl 93 32 5 TA o)led pgjge9,S
LY QTL gl s (pbolSe Cume 93 2 13 5 (4250
Copmez 93 0 ) o ol (59 Slynss S 51 00y> ¥
o QTL ¥+ 5l (1) oSad 5 iz 3,5 o (s
K* o Na* o lS (cla oo Lol (glazmals i can
S i Ll 5> (wlage (g 9 (2lo— el
o> Ve L 2A pisas)S g9y QTL S kinS plulis
QTL iz 513590 93 9 ol jod a5l ologer (ol 8]
sy bl 3 axalS ologs cbQTL L osd ks
598 g9 3l 40> WA e QTL ey plos e Jl> (0l L
a5l ol o olail dgs a4y axals wlogy
Yy SlaCuren )3 (5y9b 4 Jood ¢lp QTL Sbaiss
b0 s b e ¢leQTL 00 sl oly
o bads adlas Sy 5 (V) oS o tan 6
ado o )3 ()9 WS A Jeod b badi e Clio (4]
S 55 oAl Y VOY b Cumar S5 )5 puS (glazalS
QTL ™Y (359, 5 oMo pBy] 5 51 Jols S (RIL)
VYD im0 YYR ) oolizl 5,90 ads 3,8 sl
VeAAIY oy 35 Lyiidsy Legerma Ly SSR VY 5 DAITS

= QTL Y'Y goazme 53 g 0id JuSis 8590 ik
€95 S dopd 00l i &5 0D alolid ()9 4 Jeos
ol (olwlid GQTL iy W38 oo angi |y (isid
2 peig—eg)S TN (nm j19B 9 3B slapgiosg)S s,
9 O byl 0 53 dn g |y igid e JS
pLB,l (BW 5l Jols paS Fo (pY VDY I (YD) o, S
9 odlal QTL LF’L'UK" d‘).g d)}w L U»Lu.o 9 va
5 wis olwlis QTL ¥ 5 .ass,8 lwls QTL ¥4
55 2 pgiseS (55 QTL 335 Na® g sl QTL
Slaoyd YAYA 5 WYY sa S gd oy oS L
O jl (B bl Oliios gl K39 ()98 4 JeS
Sly e 295 2 8 6 (55 sbagle & ol s
9y = LQTL (ol ayls (i ()98 (5 4 Jooss
JBTD 5 TAED 4D 4B 3D 2D 2B (slopsjges,S
o Mo d YO U O 51l i uiblg dleld ¢ il
lopplil g ady) Clao (iE 5 Cuonl 4 4295 L (10) 39,

9 ) SLBGIT A Coglio Ly Jood 5 dild CudS
Gl2QTL LLdiss i sl Olhs sj s jpuf
55 ol S53 slp hey e Slae cpl b sy
Cpley 5 LS sl P sl Jleily 5 Bz Clio
P paS Sy ebadds asl e Bus las Mol )
9 lwlid g9y 2 O)lasyS 48 (ol 105 L
N a5 el 0)S o dalllas o jo5] (obadds
PAS oS b i Syjb sloadis o RFLP b Silis
o (FY YY) A) ol DNA [S5LE Yooo 5l i gl
A3 oo lubey pAS po3T 3 |y Solgegn 09)5 Cin plos
e po) badd (oSS 3l slacd iy
SSR ale> j DNA (cla Sl s clbpiuns 4 PCR
3 @2V gokaw SSR (sla St (FY) iy Sl
Slapig plo 4 Cond 435h13S0 puS 3 1) IS5
S AFLP oyl 1 osdle (Fe V) wimd oo ol (6,0l
Wb (55 slaglSe 5l ok sha (b 3 698 SOl
OS50S 9 YL g9 b (badd plyie 4 g0 oS
CabilB ojg 0l 0> )8 dlanl 5y50 Sl &y uaie (sl
b obSel nl (JoSge (slo oLt (Swgey (oad s
&S Vyore (S5 Jolse 131y (oS Slio b 35k o ool
o) o550 o3l (QTL) (o lio lSe olon
o Ll iy Jlo cpiz 1 )9 (A5 g 4 (laee
M&duww\wﬁl@asuwdbwlbwl
L (YF) ol Hlodd camd oy, 8 30 cod 1) 5 Slas
S5 JB b5 ) S5 QTL Jos 5 a8 o)
o Gl s L Laaly olpar 2L il sl
SLoml (W) )9 9 (V) (St Jolis (gt sl i
5 oozl el WQTL baii pye CBlanl 5l Sy .8
dewed glys Loyl 18U g 5 ol ) edel Cawdy leMb
2 (7+) sl (MAS] 5305 ol it b ol
Sloslawl Uy —aliske lalllas ¢ 5504 4y oo 5y5-0
Lo sl sasd plodl SSi5 b, slacunes
555 95 ol o S gy lsieds o Clio
oS g ajos sl ) S5 el (g (jgen
IS YV YV V) @ 3 o G5 4 Jeod (S
5 o i bl e (F7FY VY 08) oo 9 (V4,)Y)
O A Jezd Cusdy 0 galS ias oS HKT suisas’
SKC1 L. (%) Salinityol LS s ilon 4505 (5554
s Nax1 4 (W) 5 pasS p Knal LS s, 0 (Y1)
2wl 0l oLwlid (YF A) pgyed pasS jd Nax2
)5 53 (¥0) ghlSen 5 55 gy 505 el
Sr9= o 0aiiS J S sl QTL plulid Sigpg)an
5 oolil Ly NaCl Yo Lo 10+ clale b cow puss
Xiaoyan 54 x Jing ) S yig (alls slapY Coxes
Saw wSlis Jolis pasiS daxals Glas ab pbl (411
9 JS Std (g Bl SUiS (g ) S (g el
oLl g (5)9 G5 klyd ) GlalS JS S oy S
Gk il cao m (ol QTL W goommo jd b b))


http://dx.doi.org/10.61186/jcb.15.46.104
https://jcb.sanru.ac.ir/article-1-1301-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-15]

[ DOI: 10.61186/jcb.15.46.104 |

AR

(o o sods 20> B &S Sloj) (A S (355 )b
28505 bl (V Jgie) lSea (oS Jolore L lad
Jobre & ot )5 (20)05 (3938 b (S Sl Ay
2o s 45 @Sgygbay 05 5l (5558 Jlasl 25 gn
b )bl @ye yio p ierj o3 A 6)9d bl
@ o g eien) 3 A )9 G5 daw Jleel (ol
o Jloel 5 <8l plsl LSy 59y 4w ass )l
i3l pgiods 2l aoldl ety Aoy bl b 600
EC u])...a g WS Jlo.cl Pli;m 5 quo)l By OI)'.:.A
22 obb 3 base cul S5 LU S gpSejlul bae
ol (S d> | Gl el S el slaied; ain
Wdiy Pojs ) Job Slas a3y 095 (bl ) 8ad
plul Suis iy g lomplal 5oy dyy SdS )
L;‘-“’?‘-’ A8s )l QTL & 30 d‘); W) d)ja)‘.b‘ u_:]yb
)iJLMJ YoV aiss L))‘ » A eolaswl u9)9~w)‘);9).:) )i)ly.u
gl SNV aiis Job b Siwgn 09,5 ¥
0D o (Siwge 05,5 gud & ,SOLI Y8 5 aiilb )8
Y¥ cPJ.S dl).g W) djbl u_i».w}u stbd.m.o.: ‘J»Lwl).’ Dy
cdlas puS pojgag)S VY I pojgesS VAL (wge 09)S
Windows  asby b QTL « 500 (F+) 0 )90 Sl
ey wewly o QTL  Cartographer V.2.5_009
ol GLQTL (el g plonl oSy eldlols by
lolis s LOD s s 5y5l,1 sulsdl ) o
5 oSl s ogdle A3 4,5 L, Y/O WQTL
IS bwg & (igd ibyly QTL o 51 o5
b A2 SN D9 Jo Ko 5 (RE) LQTL

u.jl 19 iz g 0305 Jauwy (e (gders puldllgyl b ¢(g ol o (g ymd U

VEY s /55 0 )las /ool Jlo /el GLS oMol asliiags,

ol s by gQTL lolis ¢ oy 3,Skas cymess 5
o pliws 1) Lo wlgie )98 G35 klpd > wlio
adlla coplpliy S plotaly Vb 5 Shos L (S5 glie
g 4y lao b biye (QTL obylse jghated pol>
3l slagY 53 s i Ll )b )3 (algaplas]

bl ojley (U pAS oS g5

g, g dlge
Ob pAS S g5 el (Y YA I St Cmen
N0.49 _.i55 5 Yecora ROjo o8, S ;I Jols o)l
) i85 )13 odlatul 3590 (yigly cul 53 cply ol yenay
Loy g laisay oligSLy 9 (wy395 <Yecora Rojo
Wy plgiear bl 5 0500 NOAY o 5 1S4 ol it
Cnoz (10) Wiboo liuargly 5 Qs sliie b 63l
el (ole a5l 5l 5 A5 oy oKl )3 358
Sl 50 5y ol (65,0liS” ouSiily wMe  JoSUge
92 53 g olyends Y (Db .c8)5 15 (gl
SIS WA e o sl g gyed i balud
Gio oSl b mlie g (6550liS eaSisly Slasiss

wb p Jossl Sygon bl ol a5 plsl L)
gy Jol Jele s 1l )LSS e b (olas Ml )b
9 o ly olen 4 (b puS S g 3yl (Y VA Lol
Fo p peied A g -\“L*’ Tdaw 95 )d ($y9b pgd Jolo
dy90 slacaisl) We Cuwl ol asuie cpdlly Jeou
b e gl YoxVe olal 4y (Stodly slodes ) dallles
..xs.\,:sc;:,.:;{m@a' Cond b dwlo 5 Clyy (g5l i
shie Ol b s 9 Sl ey 5 dwle jolato oyl (sl
IS0 ) gy gy Ay D o0l gt )b aw
Ao o 5l brdrs B0d CulS (g0 Sl S gl Gos
b 5l w9 A5 bl hie Of b s jee U il

OlalS 13y (sly ilga ol Jsloo oS 5 ) o>

Table 1. Composition of Hoagland nutrient solution for plant growth
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Table 2. Phenotypic parameters for morphological traits evaluated in RIL population of bread wheat obtained
from the crossing of Yecora Rojo cultivar and genotype No0.49 under normal conditions perlite and

pitmas environment
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Table 5. Genomic position of phenological traits and their associated markers in bread wheat RIL population derived
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Fig. 1. Linkage map of studied markers in bread wheat RIL population derived from crossing of Yecora Rojo cultivar
and No.49 genotype under normal condition
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Fig. 2. Linkage map of studied markers in bread wheat RIL population derived from crossing of Yecora Rojo cultivar
and No.49 genotype under salinity stress condition
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