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Extended Abstract
Introduction and Objective: Water deficit stress is a serious threat to food security worldwide.
Association marpging is a suitable method to identify the location of quantitative traits based on
linkage disequilibrium, which is highly effective in describing complex genetic traits. This study
aimed to evaluate the population structure and the SNP markers association morphological traits of
spring wheat genotypes under water deficit stress conditions.
Material and Methods: In this research, genome-wide association mapping was done for 111
spring wheat genotypes. Phenotyping evaluation was done in the form of a simple lattice design
with two replications in the agricultural year 2020-2021 under non stress and water deficit stress
conditions in the experimental field of Gachsaran Rain-fed Agricultural Research Station in Iran.
Genotyping of the samples was done using SNP markers (15 K SNP array?( in Trait-Genetic
company in Germany. Each genotype was evaluated usingi 15 thousand SNP markers. The obtained
SNP data were filtered in terms of MAF indices (minor allele frequency) and missing data (Missing
data >10%). From each of the 21 pairs of bread wheat homologous chromosomes, seven SNP
markers with no missing data and with suitable distribution were selected (147 markers in total) to
determine the structure of the studied population (Q matrix) using STRUCTURE 2.3 software and
the number of ?roups (K) was identified. The studied traits were flag leaf area, number of nodes,
first internode length, number of tiller per plant, number of fertile tillers per plant, number of
infertile tiller per plant, and spike Weigiht. Genome-wide association mapping using TASSEL 5.0
software and the general linear model (GLM) method with Q matrix and decomposition into
E{rincipal components with more than 80% justification (PCA) with 52 components was used.
esults: The results of the analysis of variance showed that there was an acceptable genetic
variation in terms of all studied traits and also the reaction of genotypes was different in facing
water deficit stress.
In the water deficit stress condition, chromosome 2A had the maximum significant correlation with
39 and chromosome 5A had the minimum association marker with the trait with four. In the of
water stress conditions, three bread wheat genomes (A, B, and D) accounted for 53, 36, and 11% of
the frequency of marker-trait association, respectively. A and D genomes of bread wheat under
water deficit stress conditions ratio to non-stress conditions assigned a more prominent role for the
examined traits. In total in the non-stress and water deficit stress condition 180 and 111 marker trait
association (MTA) were identified respectively. In the water deficit stress conditions, the number of
correlations with markers for flag leaf area, first internode length, tiller of number per plant, and
spike weight were 17, 24, 10 and 19, respectively. In the water deficit stress condition, the

frequency of significant marker association more significant than in non-stress condition for traits
of first internode and fertile tiller of number per plant. Three bread wheat genomes showed an
unequal contribution for the studied traits in terms of the number of identified marker-trait
associations (MTA). Also, genome A had a significant contribution toc?raln yield under water stress
conditions with 74% of significant correlations between the marker and the spike weight trait.
Conclusion: Finally, the MTAs identified in the present study can be used in the development of
wheat dbretledin_g programs under water deficit conditions especially gene pyramiding or marker-
assisted selection.
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1- General Linear Model
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Table 2. Analysis of variance for the morphological and spike weight in spring bread wheat genotypes under non stress
and water deficit stress.

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.61186/jcb.15.48.164 |

3 355bb doxy Slass by olas P RS gl b 3 ,
?kw e - ” o o oF oo 1\7; L‘M Ffﬂ e Olyests golie
pie ) Infertile tiller ) Fertile tiller ) Tiller ) First) umber ) %) o2z Source of variation
(weight number internode (of node (leaf area
(number per plant (number (per plant (length
0.07 " 242" 47.24™ 51.00 ™ 011" 0.14" 10.45™ A pos
Nqn-stress 691_‘
TS s )
0.01" 7.22" 29.95 64.30 ™ 021" 0.23" 050" Water-daficit Block
stress
0.72 ** 425" 72" 1597 777" 057"  10581" O pae
Non-stress R Elagyo 5Silo
x x x - - - « o
0.59 ** 20.64 9.83 23.54 253 0.81 41.68 Water-deficit Genotype  Mean of squear
stress
. . 117 2.97 1 24 1. A pie ]
0.03 055 ° 018 0 8 Non-stress slolojl ol
TS L Error
o« o -
0.04 1.03 1.98 3.69 0.26 0.10 6.05 Water-deficit experimaental
stress
8.58 3271 16.97 18.19 5.36 7.35 13.49 N s s
11.92 25.98 16.04 13.41 5.30 12.24 10.95 oS s Coefficient of variation

Moy ) g0 Jlois! maw )3 )13 xe 5 )5 ime juE ol gy s g % S

ns, * and **: Non-significant and significant at 5 and 1 percent probability level, respectively

5 oy daw b gy 0 e,bl doey duw Cho o (IS
A el lie (r 0,01>0.79) d9§ M gﬁ) g

sl yisio () (gw)p lp (SBg) (Nmed 45
(Mohseni et al., 2016) Ko § s glasdllae 4
9 Cuto (Nhured (o) (5 Lulyd 3 a5 sl (b)liS
g Sy ol b ol diw iy Cho gn )b
b g )0 JS oy ol (e g)bigie g (ite (Stusen
sl bl bl e (13,5 ssalie v Sy Colue
Sged &gy )3 8 iy 2 b (ol dliw G595
23,55 odnlie o sixe

5 Rten b adlas 3)90 Clao byl oy polateds

O pas blyd 93 0 Sosen bl Jleas! balgy Slolis
9 (Sted olpd uople JSI5 g oS LIS
23,5 ooliiwl ygwym (Siwwed copd jl Glaw p ool
ol ooy Lo i pae bl 0 SO S 0 &S 445 len
S b o)l dzy sl Glas o (698 (Suer S Cunl
3 4oy 3w by gyl doxiy lus g (1 0.01>0.78) Wiy yo dxiy
)'l ufb JoL:S) u;‘ 3939 59*0(_;0 ol (I’ 0,01>0.62) Lo
ol 3 Opzmen sl Sden g9y Clio (gl e S
bugio (Stuson 0,Ske ool Job b dliaw (359 o Laalpd
o5 kalpd g3 9> Kb Bk )8 edalie ()l gne g


http://dx.doi.org/10.61186/jcb.15.48.164
http://jcb.sanru.ac.ir/article-1-1457-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.61186/jcb.15.48.164 |

P9 u«"i)—\ﬂ 5 0305 00yS dllciosy P linj s Sloley (o0be dosee ¢ pro suzme do]

w- A0S By o b = SIS Ll 4325 5 ol 35 (o Camas 5L sl

sw
FIL [

-1.0 -05 0.0
FLA

Correlation

= = =
= = =

[T

= <t
—
= [T

FIL

=
(7]

055 35 (FLA) p2 2 S o o .35 pe byl )3 (b p S sloaiss§ Al (339 9 <S55lo890 liao (yr (Stisod uile 5> 4t - IS5
(SW) dlio (59 9 (ITN) &g 55 5,L0 doy slass {(FTN) wgy 3 59,b dzeiy 2w {(TN) &gy 55 doey dlaws (FIL) 0,5 oyl sl Jsbo (NN)
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