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Dynamic QTL Analysis of Kernel Weight in Wheat
at Different Developmental Stages
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Abstract; Kernel weight is a key factor influencing wheat processing quality , which is determined by quantita-
tive trait loci (QTL). In the present study,a recombinant inbred lines( RIL) population derived from 6044 x01-35
was used. The results showed that a total sixteen QTLs of kernel weight were detected in the different seed filling pe-
riods. One important QTL of kernel weight per spike detected in 10 days after flowering was located on chromosome
2A and accounted for 12% ,and its genetic effect is more than 10. QTLs of thousand kernel weight were detected in
the seven periods. QTLs of thousand kernel weight were detected in the interval from Xgwm448 to Xgpw7399 each
period after flowering. One QTL of thousand kernel weight was detected 10 days after flowering which was on chro-
mosome 2A | the interval from Xgwm448 to Xgpw7399 and explained 18% of phenotypic variance. QU8 ,Qtl13 and
Qtl14 were located on the same locus the interval from Xgwm448 to Xgpw7399 ,which explained 11% of phenotypic
variance together. Each one QTL was detected on different locuses of chromosome 2A |, the interval from Xgwm372-
Xgwm95 ,which explained 4% of phenotypic variance each. One QTL of thousand kernel weight was detected 40
days after flowering which was on chromosome 1D, the interval from Xwmc93 to Xgpw2224 explained 1% of pheno-
typic variance. QTLs of thousand kernel weight mostly located in the linkage group 2A ,the interval from Xgwm448

to Xgpw7399 ,which was a rich domain on QTLs,in order to fine mapping and map-based cloning of genes control-
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ling thousand kernel weight in wheat.

Key words: Wheat; RIL populations ; Kernel weight traits ; QTL. mapping for developmental behavior
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Table 1 Distribution of grain weight in parents and RIL populations of wheat among different developmental stages

R FAR Parents RIL ## {4 RIL population
Measuring date 6044 01-35 SEYIME Mean  FRifEE s i KAH Max. fiz/IME Min. i Skewness U Kurtosis
5H18 H 0. 087 0.17 0. 087 0. 0027 0.20 0.013 0.55 0. 63
May 18 4.41 4.25 3.30 0. 0760 6. 56 0.78 0.11 -0.017
5H23H 0.19 0.33 0.23 0. 0048 0. 50 0.07 0. 66 112
May 23 7.34 9.35 7.27 0. 1000 12. 40 2.96 0. 14 0. 48
5H28H 0.38 0. 67 0. 47 0. 0099 0.90 0.17 0.26 -0.091
May 28 12.56 16. 81 13.77 0. 1900 20. 58 6. 16 -0.025 -0. 14
6H2H 0.98 1.10 0. 83 0. 0150 1.40 0. 44 0. 44 -0.078
June 2 24.92 29.29 23.93 0.3100 33.53 13.13 -0.27 -0.54
6 A7H 1.35 1.88 1.31 0. 0210 2.03 0. 65 0. 046 -0.31
June 7 32.74 44.68 36.32 0. 4400 51.27 19.35 -0.34 -0.70
612 H 1.65 2. 14 1.57 0. 0290 2.54 0. 61 0. 042 -0.43
June 12 41.95 51.36 42.89 0. 5600 64.73 19.26 -0.31 -0.0071
6 H17H 1.88 2.24 1.70 0. 0340 3.22 0. 83 0. 64 0. 44
June 17 44.33 56. 08 47.38 0. 5700 63. 00 26. 85 -0.47 -0.23

Frh IOy sARR T Oy TRIE

The first line is the kernel weight per spike( KWPS) | the second line is the thousand kernel weight(TKW )
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Table 2 Additive effects on kernel weight per spike QTL at different stages in wheat

PR Hi AR PRI X [a] Ui LOD {& R RRER(% )
Trait site Linkage Flanking marker Position LOD Volue  Additive effect R?
TR TR KWPS 3 Qi1 4A Xgpw2166-Xbarc106 60. 4 2.89 -0.13 8
H Qtl2 1D Xcfd72-Xwmc93 71.2 2.89 0.05 12
2.2.2 INETREMINE QTL 44 EMIKE A 25d)KF 3 A>Tk QTL, i Tk 2A 1Y Xe-

BN T 3 MEHI TR A& QTL, 43 3 T4
R 2A 4A 1 6A 1Y Xgwmdd8-Xgpw7399  Xbarc106-
Xbarc52 Fl Xgpw4142-Xbarc113 FRic X 8] b, 73 Bl
B 25% 22% Rl 7% MR BA S5 7£F 550 A,
2011 45 A 18 H ({E)5 10d) TR E QTL EN T Y
ik 2A | Xgwmd48-Xgpw7399 Fric IX i), A fif ¢
18% RIS 5.5 23 H (4E)5 15d) TRiHE QTL
EM T YK 2A F Xgwmdd8-Xgpw7399 Fric X [H]
AIfRRE 5% HYF A 5.5 H 28 H (465 20d) Kl
WA TR QTL, 43 5 A T Y fk 2A 119 Xe-
wm448-Xgpw7399 Fll Xgwm372-Xgwm95 #5 ic [X. 1],
IR RE 5% F1 4% RS0 A2 H(HEE

R3 ARME/NETHE QTL BIMERL R

wm372-Xgwm95 . Xgwm448-Xgpw7399 LA I 4t 4 {&
4A 1 Xgpw2228-XwmeS501 ARic X [|], fift B 4% 8%
2% HFERMAESF .6 A7 H(AE)G 30d) TR E QTL
EN T YK 2A 1Y Xgwmd48-Xgpw7399 Fric IX [H]
fERE 3% HRAVES ;6 A 12 H (165 35d) TR E
QTL E A T Y ik 2A 1Y Xgwm448-Xgpw7399 Fric
DX T fif R 3% mYRAAE 6 A 16 H (4E)5 40d) T
K QTL Al 2P0 A, 5 7 T YL &K 1D F12A 1Y
Xwmc93-Xgpw2224 Fl Xgwm448-Xgpw7399 5 il X
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Table 3 Additive effects on thousand kernel weight QTL at different stages in wheat

LERUN i H I A= AR Fric X[ L B LOD {H ﬁigiﬁlf R (% )

Trait Measuring date QTL Linkage Flanking marker Position  LOD Volue ot R2
TR 2010-6-20 QU3 6A Xgpw4142-Xbarcl13 2.5 2.81 2.47 7
TKW QM 4A Xbarc106-Xbarc52 107.8 3.48 4.31 22
Otls 2A Xgwmd48-Xgpw7399 92.5 4.31 5.33 25

2011-5-18 Qu6 24 Xgwmd48-Xgpw7399 100. 1 4.87 0. 69 18

2011-5-23 Qu7 24 Xgwmd48-Xgpw7399 96.6 3.94 0.65 5

2011-5-28 Q8 24 Xgwmd48-Xgpw7399 101.9 4.79 0.52 5

QU9 2A Xgwm372-Xgwm95 47.1 4.06 -0.31 4

2011-6-2 QU10 4A Xgpw2228-Xwmc501 0.2 3.26 0.25 2

Q11 24 Xgwm372-Xgwm9S5 44.4 5.06 -0.24 4

Q12 2A Xgwmd48-Xgpw7399 101.4 10. 67 0.95 8

2011-6-7 Qu13 24 Xgwmd48-Xgpw7399 101.9 7.52 0.65 3

2011-6-12 Q14 24 Xgwmd48-Xgpw7399 101.9 8. 80 0.68 3

2011-6-16 Qs 1D Xwmc93-Xgpw2224 84.0 3.00 0.36 1

Qul6 24 Xgwmd48-Xgpw7399 98. 1 8.59 0.85 5
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Fig.1 QTLs conferring kernel weight per spike and thousand kernel weight in chromosomes
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