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Table 1 Phenotypic variation in heading date of the RIL population planted in Wuhan and Hainan

SEARFY /d Heading date of parents

RIL #£1A& RIL population

igi 2l 97 WK 63 ¥ /d T e 2 AR S i/ d g 7 i 2
Zhenshan 97 Minghui 63 Mean SD Range Kurtosis Skewness
I Wuhan 66.0+2.6 92.0+3.0 83. 00 7.98 57.57~102.00 0.29 —0.25
%/ 1 Hainan 1 84.1£5.4 122.642.9 98. 00 16. 96 57.20~126.67 —0.96 —0.19
M 2 Hainan 2 92.0£2.6 122.9+£3.0 104. 90 9. 84 78.00~124. 67 —0.59 —0.27

DR 1 AR 2 205048 2011 4 10 A 19 H A 2011 4 11 A 25 H Wi FERA945 0 . Hainan 1 and Hainan 2 refer to field experiments

seeded on Oct. 19th,2011 and Nov. 25th,2011, respectively.
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Z N Number of lines
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1 2

34 5 67 89101112131415
Jh#H/d Heading date
1:55~60; 2:60~65; 3:65~70; 4:70~75; 5:75~80; 6:80~
85; 7:85~90; 8:90~95; 9:95~100; 10:100~105; 11:105~
1105 12:110~115; 13:115~120; 14:120~125; 15:125~130.
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Fig.1 Frequency distribution of heading (¢HD-6-1.qHD-6-2,qHD-7-3 Ml ¢qHD-10),
date in Hainan two plantings i 2 WE AL LOD m%ﬁﬁﬁ?'fﬂ/ﬂ bin 7 & AHIT ﬁfﬁ‘g
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Table 2 Heading date QTLs identified from 9 sets of data in Wuhan and Hainan environment
A‘Ex“n /MlN I 7 2) 3?“;{ 0/3)
Hi K Site QTL Chr. LOD EfRXH/Mb AL TR/ %
Interval Add. PVE
qHD-6 6 4.06~18.11 2.88~3.05 —4.46~—2.49 3.53~19.56
# qHD-7-1 7 7.86~30.51 8.93~15.41 3.14~5.36 12.73~37.16
Wuhan qHD-7-2 7 4.10~7.13 28.55~29. 69 1.93~2.79 4.56~10. 90
qHD-11 11 2.80~4.33 2.42~3.17 1.41~2.13 3.09~6. 31
qHD-1-1 1 2.74 39.82~1.09 —2.49 1.33
qHD-6-1 6 3.18 0.00~2. 30 —2.64 1.18
Wi 1 qHD-6-2 6 48.48 9.12~9.65 14. 10 59. 14
. qHD-7-3 7 5.70 6.96~7.60 3.66 5.28
Hainan 1 ~
qHD-10 10 4.56 18.01~18.58 —2.99 3.37
qHD-11 11 3.27 1.93~3.10 2.39 1.91
qHD-1-2 1 2.84 3.58~4.75 1.39 1.17
qHD-6-1 6 3.27 0.00~1.68 —2.27 0.01
qHD-6-2 6 35.22 9.12~9.65 7.67 45. 96
WERg 2 qHD-7-3 7 7.12 4.01~12.80 2.88 8. 86
Hainan 2 qHD-7-2 7 3.10 28.08~29.70 1. 96 2.76
qHD-8 8 2.92 7.86~15.35 1.49 2.58
qHD-10 10 4. 30 17.40~18.58 —1.94 3.65

D EAE X FFE 1. 5-LOD {1 QTL & {5 X [ Interval: 1. 5-LOD support interval of the QTL; 2) I A0 IF 8 &5 3k M WAk 63
14 45 57 35 IR 838 0 P IR B Add: Positive values of the additive effect indicate that alleles from Minghui 63 increase the trait score;
TR E R QTL fl B R BRI AR 1K 4>t PVE: Percentage of variation explained by the QTL; 4 @I &MF T, & 15 X 8] & £ 1K
PR EE R & 0T 5, LOD A I RO8 A8 A A8 BN 7 B R 45 SR 15 E In the site of Wuhan, interval indicates the over-

lap part of each result. The values under LOD, Add. and PVE indicate the ranges of the results obtained in 7 different sets of data.
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IRE R LIRS T A IR A S B QTL, B R AR &M TR MY QTL, M4 SR RI/RAE 1 480U PR 2], 250 =
FE 45 1) LOD {H #5 K bin (A o 28055 Sk 4b o B e BRI 3L X, Only six chromosomes which we have detected QTLs on head-

ing date are presented here. Horizontal lines on each chromosome separate the adjacent bins. Thick horizontal lines and filled triangles

indicate the centromere. Grey lines indicate heading date QTLs detected in the Wuhan environment. Black lines indicate heading date

QTLs detected in the Hainan environment. Each vertical line indicates a QTL detected in 1 set of data. Hollow triangles indicate the ends

of the bins showing LOD peaks. Black arrows indicate positions of cloned genes for heading date.
2 &#9 AEMES QTLILE
Fig.2 A summary of heading date QTLs from all 9 sets of data
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Mb 9 LOD #£k; 2. 94 Mb {3 % () % B i 2 £ R B I3 N Hd3a,RFT1 WAL E ,9. 34 Mb {8 1Y LR R Hdl BOLE . Bl
W QTL #4458 7 Y kg LOD gk ; 9. 15 Mb 7 B 1Y "% B i £k /8 Ghd7 (i & , Dashed line indicates the data from Hainan.

Solid lines indicate the data from Wuhan plantings. Short lines on horizontal axis indicate the boundaries of the bins. A:LOD curves of

QTL for heading date on chromosome 6,0-10 Mb. Vertical dashed line at 2. 94 Mb indicates the exact position of heading date gene
Hd3a, RFTI. Vertical dashed line at 9. 34 Mb indicates the exact position of Hd1. B:LOD curves of QTL for heading date on chromo-

some 7. Vertical dashed line at 9. 15 Mb indicates the exact position of Ghd7.
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Physical locations of LOD plots for heading date QTLs on chromosomes 6 and 7
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Comparative mapping of quantitative trait loci for heading date in rice under

long-day and short-day conditions using a recombinant inbred line population

HOU Xiao-ye ZHU Dan YU Hui-hui GONG Liang XU Cai-guo ZHANG Qi-fa

National Key Laboratory of Crop Genetic Im provement s Huazhong Agricultural University ,
Wuhan 430070,China

Abstract A population of recombinant inbred lines derived from the cross between rice varieties
Zhenshan 97 and Minghui 63 was examined for heading date in two plantings (winter in Hainan and
summer in Wuhan) to analyze QTLs for heading date using an ultra-high density SNP linkage map.
Comparison of the results from the short-day Hainan winter and long-day Wuhan summer revealed large
differences of QTLs between the two conditions. The main QTL for heading date in long-day environ-
ment of Wuhan was detected near the centromere of chromosome 7, but its effect was not significant in
Hainan short-day environment. In contrast a major QTL for heading date was detected in the region of
9.12-9. 65 Mb on chromosome 6 in Hainan but its effect was not significant in Wuhan conditions. The
results will be useful for understanding the genetic basis of rice flowering.

Key words Oryza sativa L. ; ultra-high density bin map; flowering time; adaptation

(A% R E4)



