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Abstract Heading date (HD) is an important agronomic trait in rice, and detailed understanding of HD’ s genetic
effects is significant for rice breeding practice. Quantitative Trait Locus (QTL) controlling HD of rice in different
seasons and environments was analyzed using two Recombination Inbred Lines (RIL) respectively derived from
crosses of Minghui86 x Jiafuzhan (MJ) and Guangluai x Jiafuzhan (GJ) by mixed linear model approach. 10 QTL
with additive effects for HD were mapped in the chromosome 1, 2, 3, 6, 7 and 10 totally, and the gHD10
(gHD10-1 as in GJ-RIL) was mapped in both RIL. 22 QTL with epistatic effects for HD in these two RIL were de-
tected, and 5 of them were QTL with additive effects. QTL x environment interaction was detected on gHD10 in
MJ and gHD?7 in GJ, each explain the phenotypic variation of HD with 0.34% and 2.32%. This demonstrates that
QTLx environment interaction has minor influence to HD in these two RIL, and they are suitable for Molecular
marker-assisted breeding, specially to MJ population.

Keywords Recombination inbred line, Mixed linear model, Heading date, Additive effects, QTL x environment
interaction
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Table 1 The phenotype for HD of the two populations and parents in different environment
(d) (d) (d) (d) (d)
Population Season Female parents Male parents ~ Max Min Mean Kurtosis Skewness
2003 80 79 99 68 78 0.75 0.47
MJ-RIL 2003, Late crop
2005 113 106 112 85 98 0.32 0.51
2005, Early crop
2003 72 79 97 68 76 0.42 0.62
GJ-RIL 2003, Late crop
2005 84 106 111 78 93 -0.09 -0.03

2005, Early crop
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Table 2 QTL of additive and QE interaction for HD based on GJ-RIL and MJ-RIL
LOD (%) y (%)
Population QTL Marker A H? (A) AE1 H? (AE1)
gHD3 RM5475-RM468 2.58 0.97™ 0.80 -0.20 0.14
GJ population gHD6- 1 RM197-RM204 11.79 2.34™ 4.69 0.04 0.02
gHD6- 2 RM121-RM527 13.60 -2.37 4.78
gHD7 RM542-RM500 20.55 -2.97 7.51 -1.16™ 2.32
gHD10- 1 RM271-RM269 8.87 -1.94™ 3.22 0.21 0.19
gHD1- 1 RM23-RM580 3.28 0.64™ 0.33 0.10 0.03
MJ population gHD2- 1 RM341-RM327 2.87 0.60™ 0.29 0.26 0.16
gHD3- 3 RM569-RM22 28.83 2.13™ 3.62
gHD6- 1 RM217-RM253 2.36 0.53™ 0.22
gHD10 RM271-RM304 12.37 -1.37" 1.49 0.44" 0.34
1 **+*: p< 0.005; *: p< 0.05; 1): AEL 2003 , 2005 ,

Note: ***: p< 0.005; *: p< 0.05; 1): AE1 represented the effect of QTLx environment under 2003 later season, the effect of QTLx en-
vironment in 2005 is the same as AE1, but in reverse direction
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Figure 2 QTL of HD based on MJ-RIL (A) and GJ-RIL (B) and the linkage groups they located
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3GJ-RIL  MJ-RIL x QTL
Table 3 Epistatic effects QTL of additive x additive for HD based on GJ-RIL and MJ-RIL
1 2 LOD ) (%)
Population QTL Marker 1 QTL Marker 2 AA H? (AA)
gHD1 RM543-RM302  gqHD8 RM404-RM72 467 -1.34" 0.83
GJ population  gqHD6- 1 RM197-RM204  gHD10- 2 RM333-RM228  14.85 1.09™ 0.54
qHD6- 2 RM121-RM527  qHD7 RM542-RM500 27.76  -0.76" 0.01
gqHD1- 2 RM580-RM600  gHD5- 1 RM516-RM598 467 -0.50" 0.10
MJ population  gHD1- 3 RM486-RM315 gHD3-1 RM282-RM563 6.23 -0.81™ 0.27
qHD2- 1 RM341-RM327  qHD2-2 RM250-RM318 4.92 0.43™ 0.01
qHD2- 3 RM318-RM526  gqHD5- 2 RM334-RM31 6.28 0.79™ 0.25
qHD3- 2 RM563-RM218  qHD4 RM518-RM335 5.08 0.84™ 0.29
qHD6- 2 RM340-RM439  gHD10 RM271-RM304  15.73 0.68™ 0.19
qHD7 RM11-RM432 qHD11 RM332-RM286 403 -0.54" 0.12
qHD7 RM11-RM432 qHD9 RM219-RM105 4.53 0.76™ 0.24
:**: p< 0.01, ***: p< 0.005; 1): , > <

Note: **: p< 0.01, ***: p< 0.005; 1): Direction of effect, positive value: parents type > recombinant type;

< recombinant type
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