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QTL mapping of heading date of wheat recombinant inbred line population

WU Xu-jiang'*, ZANG Shu-jiang', CHENG Kai', ZHANG Bo-qiao', ZHANG Yong'

(1. Institute of Agricultural Sciences of the Lixiahe District in Jiangsu Province/Key Laboratory of Wheat Biology and Genetic Breeding in the Middle and
Lower Yangize River, Ministry of Agriculture, Yangzhou 225007, China; 2. Co-Innovation Center for Modern Production Technology of Grain Crops,
Yangzhou University , Yangzhou 225009, China )

Abstract; A recombinant inbred line (RIL) population derived from a cross between two common wheat cultivars
CI12633/Yangmai9# was used for QTL mapping of heading date. Data was collected from 9 repeated trials in three years.
Seven QTLs located on chromosomes 1A,4D,5B,6B and 7A were detected, contributing 5. 76% to 15.26% to the total
phenotypic variation by composite interval mapping (CIM ). The gene Qhd-4D on 4D, between marker Xgpw5191 and
Xmagl163, detected in all nine trials, was a stable expression gene related to heading date. Various QTLs were detected in
different environments, suggesting that heading date is sensitive to environment.

Key words: wheat( Triticum aestivum L.) ; heading date; QTL
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Table 1 The distribution of SSR marker number on wheat chromo-

somes

Qe ik
[Ekdiig wit
A B D
1 8 13 6 27
2 17 16 12 45
3 13 16 4 33
4 8 4 7 19
5 13 14 3 30
6 6 6 3 15
7 12 8 2 22
it 77 77 37 191
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Table 2 Heading date of two parents and their recombinant inbred line ( RIL) population of wheat in three years

o FRASAEWI (d) RIT, ALY
IR ] : — — —
%495 Cl112633 () FRfEE(d) T (d) AR R AL fiis € L33
2012—2013 164 181 169. 1 3.35 164.0~188. 3 24.3 1.582 5.579
2013—2014 166 184 172.5 3.55 167.3~192.7 25.4 1.549 5.446
2014—2015 164 181 169. 2 3.39 164.0~187.7 23.7 1.475 4.756
107 , 107 e T
301 T 301 B
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1 #%£955CN2633 AGNEAR X REEHERNELH
Fig.1 Frequency distributions of heading date in RIL of Yangmai9# and CI12633
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Table 3 Analysis of variance of the heading date of the wheat RIL
population of CI12633/Yangmai9#

ARAIE  FHFM ARE B F{& PAi
X 4 77.01 6 12.83 2.56 0.02
WA 13. 96 2 6.98 1.39 0.25
A 18773.56 183 102.59 20. 48 0
HAE 376.26 366 1.00 0.21 1.00
w2 5499.65 1098 5.01

BARSE 24 740.45 1655
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Table 4 QTLs for heading date detected in 9 trials

781 QTL Fric X 1H] HIE(LOD) IMPERL.  RBITTERE R* (%)

2012—2013 4FEHEE 1 Qhd-1A-1 barc148 ~ gwml135 6.47 0.58 9. 80
Qhd-1A-2 bare119 ~ wmc93 2.89 0. 66 7.60

Qhd-4D Xgpw5191-1 ~ Xmagl163 5.34 0.52 10. 11

Qhd-5B wmc728 ~ gum371 8.32 0. 64 8.93

Qhd-7A-2 gwm282 ~ wmc633 4.85 1.32 9.80

2012—2013 4FfE & 2 Qhd-1A-1 barc148 ~ gwm135 6.98 0.72 6.36
Qhd-4D Xgpw5191-1 ~ Xmagl163 4.16 0.56 12.32

Qhd-5B wmc728 ~ gwm371 3.46 1.42 9.16

2012—2013 4FEH A 3 Qhd-1A-1 barc148 ~ gwml135 5.34 1.34 10. 46
Qhd-1A-2 barc119 ~ wmc93 4.65 0.56 7.65

Qhd-4D Xgpw5191-1 ~ Xmagl1163 6.31 0.26 11.31

Qhd-5B wme728 ~ gum371 2. 64 0.72 9.36

Qhd-7A-1 Xmag794 ~ Xpsp3094 2.85 0.57 8. 45

2013—2014 4 1 Qhd-1A-1 barc148 ~ gwml135 3.56 1.24 8. 58
Qhd-1A-2 barc119 ~ wmc93 3.51 0. 49 6.15

Qhd-4D XgpwS191-1 ~ Xmagl1163 4.61 1.57 10. 38

Qhd-5B wmc728 ~ gum371 3.16 0.71 6.57

Qhd-6B barc178 ~ barc248 4.27 0.97 8.35

Qhd-7A-1 Xmag794 ~ Xpsp3094 3.53 0.85 7.26

Qhd-7A-2 gwm282 ~ wmc633 4.42 0.59 8.51

2013—2014 4 FHF 2 Qhd-4D Xgpw5191-1 ~ Xmag1163 5.71 0. 84 9.94
Qhd-6B barc178 ~ barc248 4.92 0.91 8. 47

Qhd-7A-2 guwm282 ~ wmc633 3.15 0.71 8.25

2013—2014 4FEEHE 3 Qhd-1A-1 barc148 ~ gwmli35 4.36 1.61 9.73
Qhd-1A-2 barc119 ~ wmc93 5.43 1.72 9.68

Qhd-4D Xgpw5191-1 ~ Xmagl163 3. 14 0. 69 12. 48

Qhd-5B wmc728 ~ gum371 5.24 0.72 5.76

Qhd-6B barc178 ~ barc248 3.18 0.57 7. 44

2014—2015 4EJEHE 1 Qhd-1A-1 barc148 ~ gwm135 3.59 1.32 10. 83
Qhd-4D Xgpw5191-1 ~ Xmagl163 5.61 1.58 15.26

Qhd-5B wmc728 ~ gwm371 4.13 0. 88 9.68

Qhd-6B barc178 ~ barc248 3.61 0.92 8.35

2014—2015 4E L 5 2 Qhd-4D Xgpw5191-1 ~ Xmagl163 5.57 1.25 10. 59
Qhd-5B wmc728 ~ gum371 3.16 0. 82 7.94

Qhd-6B barc178 ~ barc248 4.25 0. 93 5. 86

Qhd-7A-1 Xmag794 ~ Xpsp3094 2.59 0.59 8.48

Qhd-7A-2 gwm282 ~ wmc633 2.71 1.35 9.56

2014—2015 4FJEE L 3 Qhd-1A-1 barc148 ~ gwm135 3.51 0.94 7.93
Qhd-4D Xgpw5191-1 ~ Xmagl163 5.27 1.25 13.83
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Fig.2 QTLs detected by composite interval mapping( CIM) for heading date
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