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Abstract: Grain weight (GW ) is one of key factors contributing the wheat yield. In wheat, breeding for
higher GW becomes an important target. In this study, a population of 198 RILs crossed by C615 and Yangmail3
( YM13 ) was constructed, followed by genotyping with 90K SNP array and quantifying thousand grain weight
at four environmental conditions. By using the genome-wide association scanning ( GWAS ) , OTGW.yaas-1BL

derived from C615 was detected in one environment at 12.90 ¢cM on 1BL, which accounted for 3.07% of the
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phenotypic variances and 0.78 of the additive effect. The second locus OQTGW.yaas-6AL derived from Yangmail3
was verified at four environments between 112.70-116.00 cM on 6AL, accounting for 7.63%-10.55% of the
phenotypic variances and 1.46-1.51 of the additive effect. Genotyping with functional KASP ( Kompetitive allele-

specific PCR ) markers associating with the grain weight revealed six higher grain weight alleles commonly

detected in C615 and YM13, and three alleles that are polymorphic between parents. Collectively, the new grain

weight QTL identified will lay the foundation for the genetic studies of grain weight in YM13 and in breeding for

high-yielding wheat cultivars.
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Table 1 Statistic analysis of parents and RILs for thousand grain weight
) JE/K Parent T4 Population

PEIR W I o v - f
= MZAA Y=, i i
Trait Environment 615 W13 wME EKRE R PRk (s Az

YM13 Min. Max. Mean SE Skewness Kurtosis
THE(g) 15YZ 41.40B 45.75A 34.05 50.54 40.98 021 0.50 0.81
Thousand grain 16YZ 40.32B 4491A 3320 4950 40.96 0.20 0.36 0.57
weight

& 16JZ 42.88B 45.12A 34.05 50.19 40.96 0.21 0.38 0.65
1627 41.16B 46.34A 35.20 50.60 41.20 0.20 0.50 0.69

B 5 AN ) PR AR ) TALEE 28 A e L (P<0.01)

Values followed by different letters are significant by different in thousand grain weight among parents ( P<0.01 )
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Table 2 The genes associated with wheat grain weight in parents
LR

'ﬁjﬁ Genes associated with wheat grain weight

Cultivars TaCwi-Al  TaCKX-DI TaGASR7-Al TaSusl-7A  TaSusl-7B  TaSus2-24  TaSus2-2B - 1TaGS-DI  TaGS5-A1  TaGW2-6A TaGW2-6B TaTGW6-44
Col15 + - - + + - - + + + + -
4 13 - - - + + + + + + + + -
YMI3

+ 0 — A FAE AT P b e RIS S5 §R e ER A A (5 R A

+ and - represent carrying and not carrying alleles associated with higher grain weight, respectively

K3 ERTEHESNEEFELN 2 RASHIER TR E A QTL, 434 T 1BL Hl 6AL |-, QTGWyaas-

Table 3  Two genes associated with wheat plant height in parents IBL Y BETE 16YZ [FRES TR F] , 3457 815 1BL

ol PP 1 12.90 ¢M, ) B {37 5 7E 641.63~646.17 Mb X il

Genes associated with wheat plant height

Cultivars B D] i F ¥5 10 Excalibur c63885 115 F1 BS00070285 51
c615 _ _ Z [6], LOD {H & 2.88, & &Y 57 ik 2K Ky 3.07%, Jin 14
% 13 - + RN A 0.78, 38 &4 K KR R T €615, OTGW.yaas-
YMI3 6AL 7E 4 4~ 1 355 v Y REAG DN 31, 38t 1% 17 B 7E 6AL

+ = AR AT BT e RIS S5 A o2 A S i R A

+ and - represent carrying and not carrying alleles associated with

1) 112.70~116.00 cM [X. [i], ¥ B fii & 7F 600.28~

612.33 Mb [X[1] , i TARIC Tdurum_contig51566_561 Fi

wsnp Ex c2161 4059735 2 [a], LOD {8 & 3.52~4.76,

24 H[E QTL EfL FRITTHRR N 7.63%~10.55% , MIHPERLN A 1.46~1.51,
I A 52 2% X TR B (ICIMD) JERGE 2 A BERORPDRIE T4 13 (£ 4.8 2),

R4 C615 #% 13 RIL BHEFRERE M E TEMEIFIHIE QTL
Table 4 QTL for thousand grain weight mapped in the C615/YM13 RIL population in different environments

lower plant height, respectively

U (DA YA F1 —
(A L (eM) (Mb) Fic DX [ LoD TR SO
QTL Environment Genetic Physical Marker interval (%) Add
position position PVE
QTGW.yaas-1B 16YZ 12.90 641.63~646.17 Excalibur c63885_115~BS00070285 51 2.88 3.07 0.78"
OTGW.yaas-6A4 15Y72 115.60 600.28~612.33 Tdurum_contig51566_561~wsnp Ex_ 3.76 7.63 1.51°
c2161 4059735
16YZ 112.70 Tdurum_contig51566_561~wsnp Ex_ 4.76 10.55 1.46°
c2161 4059735
16JZ 115.20 Tdurum_contig51566_561~wsnp_Ex_ 3.52 7.64 1.47°
c2161 4059735
1627 116.00 Tdurum_contig51566_561~wsnp_Ex_ 3.62 7.93 1.47°

c2161_4059735
*: DU SRR Y SR SRR IR T CO15 5 " B ER kL A SR (A R IR T 2 13
*. The allelic variation associated with higher grain weight was derived from C615,": The allelic variation associated with higher grain weight was
derived from YM13
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