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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.
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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
from Yecora Rojo cultivar and No.49 genotype under salt stress condition

2 a580 el 3l Caxdge o e . & as . .
R U:d::itivef LoD ™) o Sl Sl KL QTL b £339095 i
(/) Left Marker Right Marker QTL Name  Chromosome
Effects Position
7.43 -0.013 2.05 35.00 Sukkula/ISSR10.400  5LTR.2/Nikita770  QRDW6B.s 3 ey S5 0y
Root Dry Weight
6.49 -0.007 2.55 2.30 Gwm296 Gwme60 QSDW2A.s 2A elul s 5
|
7.00 -0.007 2.69 0.00 Wmc317 Wmc361 QSDWT7D.s 7D -
Shoot Dry
Weight
6.59 -0.046 243 25.40 Barc117 Barc100 QSFW5As 5A len 8 s
5.51 -0.041 2.05 5.00 Cfa2174.2 Wms573 QSFW7B.s 7B .‘Shoo’[ Fresh
551 0.042 223 8.70 Wms122 Wms339 QSFW2As 2A Weight
6.41 -2.733 2.34 25.70 Wms285 GWM66.2 QRL3As 3A ey Job
Root Length
LG4-3A LG9-6A LG21-3A
0.0 Barcd5
;-g = \?\méz? 0.0 —5— Wmc786 - 00— Gdm3 a
41 =N Barc67 ;
45 Gwmb74 N
E,B/ Wimee40 9.4 —|--I5LTR2 ISSRO.170 3 o Gumme0 24
A 125 T~ Gwmees S|l
18 i— ke o 04 WmSs Barct1d 1G5 ] Wf
236~ ASLTR 2 Sukkula.380 7 2t 07 Nikita 1SSRE 620 z
247 -3 Wms285 £ 233 —1— Gwm5T0 gz 22 tkita :
26.1 ~— GwmB6.2 3 N
278 Wme3 7 z
3137~ Barc164 - M6 T Gwnl69 31.8— Nikita ISSR5.150
37.3 —1— Cfa2114 -
407 —5LTR 2 ISSR9.210 39.9 ——INikita ISSR9.650
48.3 —— Sukkula/ISSR10 600
55.4 ——— SukkulalSSR4.590
647 —— LTRB149/Sukkula 600
71.5 —— Sukkula/lSSRT 610
746 —— Sukkula/lSSRT 550
84.2 —— LTRB1501SSR10.260
87 2 ——— 5LTR 21S5R5 530
LG22-TA LG23-7B LG31-1B LG33-7D
5 g g
0.0 Cfa2174.1 0.0 Cfa2174.2 s} 0.0 Wmc24 m§ 0.0 Wme317 !g
3 9% % a0 LTRE149 1SSR2.260 P 5]
79 Wmcos o 0 Wmss73 !% =0 Pp2999 3 s3 Wimczst "~
4 103 Wms400 z E% @ 109 Wmca3s -
165 GWm276 § 157 Wms46 22
192 cfa2123 7o 200 Gwm333 NS e LTRE150 ISSR3.500
£ 214 Wms297
272 Gwm28? 2486 Sukkula Nikita.520
297 GwmB3

N0.49 335 5 Yecora R0jo o8, (B jl Juobs b paiS RIL Cumes )0 0iid dalllas JoSge (oo ,Solis  Siawgey s - S

Jloy Lulys
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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