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Abstract: In order to verify the quantitative trait loci for rice heading time in Koshihikari, QTL mapping of heading time was
studied using both Koshihikari/Kasalath BILs population and Kasalath/Koshihikari CSSLs population in Nanjing, Jiangsu prov-
ince and Lingshui, Hainan province. The results indicated that three QTL of heading time were detected, which were located on
chromosomes 3, 6, and 8, respectively. At gHd-3 and gqHd-8 loci, the allele from Koshihikari can promote heading time for rice,
but at gHd-6-1 loci, the allele from Koshihikari could delay heading time for rice. Epistatic interaction was detected between
gHd-3 and the QTL located on chromosome 7. Comparing BILS with CSSLs linkage maps, we found that the marker regions of
gHd-3, qHd-8, and qHd-7-1 coincided with Kasalath segment in W008, W023 and W024, W020, respectively. Meanwhile, QTL
mapping of heading time were studied using Koshihikari/Guichao 2 RILs population, three additive QTL were detected and
epistatic interaction was detected between two unadditive QTL of heading time.
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Table1 Chromosome location and characteristics of QTL for rice heading time in the Koshihikari/Kasalath BILs population

1) P 2)
Location Locus Chr. Interval ¥ Distance (cM) Variance (%) P-value Additive ?
qHd-1-1 1 R1613-R1944 ° 4.4 3.5 0.000012 2.71
Nanjing, Jiangsu o144 3 3 R2856-R3226° 40 25.1 0.000000 663
qHd-6-1 6 $2539-R2123° 4.4 15.3 0.000000 4.71
qHd-8 8 $2285-R902° 7.1 12.8 0.000000 -5.18
qHd-3 3 R2856-R3226* 4.0 15.4 0.000000 -5.38
Lingshui, Hainan  gHg-6-1 6 $2539-R2123° 4.4 10.4 0.000000 4.45
qHd-7-1 7 C261°-C1057 6.7 6.6 0.000007 2.19
qHd-8 8 $2285-R902° 7.1 9.2 0.000000 -4.66
H wan QTL 2 . Koshihikari  Kasalath

Y The marker with “*” is the nearest one to the QTL. ? In additive effect, positive values mean the allele from Koshihikari and negative
from Kasalath.
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Fig. 1 Chromosome location of putative QTL for heading time in the Koshihikari x Kasalath BILs population
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Table 2 Chromosome location and characteristics of epistatic for heading time in Koshihikari x Kasalath BILs population

1)

1)

- - Han; ¥ H2aei
Distance ¥ Distance ¥ AAij?  AAEj o) !
; o o
Chr. Interval (cM) Chr. Interval (cM) P-value (%) (%)
3 R2856-R3226 2 7 C596-C213 7.2 0.000000 -3.5 0.0000 5.45 0.03
DQTL ;2 ;9 QTL

Y Genetic distance between the most likely position of the putative QTL and the left of the side marker; ? Epistatic effect; ¥ Variation
explained by epistatic effect; ¥ Variation explained by interaction effect between epistasis and environment.
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Fig. 2 Graphical genotypes of CSSLs heading time
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Table 3 Chromosome location and characteristics of QTL for rice heading time in the Koshihikari x Guichao 2 RILs population

2)

1) )

Location Locus Chr. Interval ¥ Distance (cM)  Variance (%) P-value Additive ?
qHd-1-2 1 RM443 ®-RM128 12.7 6.92 0.000011 2.57
Nanjing, Jangsu qHd-7-2 7 RM436-RM5344 * 19.6 6.09 0.000018 2.47
gHd-11 11 RM202-RM287 @ 13.2 5.40 0.000013 2.32
qHd-6-2 6 RM510-RM584 @ 10.7 11.50 0.000000 -3.70
Lingshui, Hainan ¢4 7.3 7 RM125-RM214 * 7.3 7.61 0.000003 -3.10
qHd-10 10 RM271-RM258 ? 20.9 8.80 0.000001 3.10

D ecass QTL 2 : Koshihikari, 2

Y The marker with “*” is the nearest one to the QTL. ? In additive effect, positive values mean the allele from Koshihikari and negative

from Guichao 2.
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Fig. 3 Distribution of putative QTL in the Koshihikari x Guichao 2 RILs population



1874

34

3.1d
, RILs

QTL , qHd-1-2 6

QTL ( 4 , 2

9.22%, 0.08%,
QTL
., RILs
QTL,

QTL

F 4 Koshihikari x #£81 2 5 RILs B kMg EAME QTL MR BIRE M R FEITHHE
Table 4 Chromosome location and characteristics of epistatic QTL for heading time in Koshihikari x Guichao2 RILs population

1

Distance ¥

Chr. Interval (cM)

Chr. Interval

Distance ¥
(cM)

1)

. . H2pn: ® H2uaei P
AAij?  AAEi ANl AAEI)
P-value ! ! (%) (%)

1 RM443-RM128 0.5 6

RM508-RM190

6.0 0.000000 -3.79  0.0001 9.22 0.08

1) oTL -2 .3)

) Genetic distance between the most likely position of the putative QTL

QTL
and the left of the marker; 2 Epistatic effect; * Variation ex-

plained by epistatic effect; * Variation explained by interaction effect between epistasis and environment.
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