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recombinant inbred lines of japonica rice.
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Fig. 2. Distribution of LOD values on 12 rice chromosomes for detecting QTL associated
with shattering and pre-harvest sprouting of the RIL population.
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Table 1. The QTL positions, additive effects, and phenotypic variance explained (%) for

shattering and pre-harvest sprouting in japonica-rice RILs.

Trait QTL Chr. Position Marker interval LOD Add. PVE
(cM) (%)

Shattering  ¢gSH-1 1 119.7 CHO165 ~CHO133 24.1 -0.17 63.9
qSH-6 6 29.0 RM6734 ~RM276 34 0.06 7.1

Pre-harvest gPHS-3a 3 0.0 RM4108 3.8 -0.07 8.5
sprouting ppye 3y, 3 200.0  RM2593 ~RM143 2.6 0.06 5.5
qPHS-10 10 88.0 RM5304 ~RM6704 6.8 -0.11 20.8
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Fig. 3. RIL population clustering by flanking markers of mapped QTLs. (a) shattering rate,
and (b) pre-harvest sprouting rate.
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Detection of Quantitative Trait Loci Controlling Shattering
and Pre-harvest Sprouting by Using Recombinant Inbred
Lines of Japonica Rice'

Jen-You Jian’, Tin-Mei Kuo *, Meng-Huei Lin* and Shun-Fu Lin*
Abstract

The characters of easy shattering and longer seed dormancy have been changed in the
process of wild rice domesticated to cultivated rice due to human cultivation and selection.
Cultivated varieties tend to have less seed shattering and shorter seed dormancy period.
However, difficulty in shattering will increase machinery damage during harvesting, and
shorter period of seed dormancy will lead to pre-harvest sprouting in suitable environments
and consequently reduce yield and grain quality. This study was conducted to detect the
locations of quantitative trait loci (QTL) for shattering and pre-harvest sprouting traits. One
hundred and forty-three recombinant inbred lines (RILs) derived from a cross between two
Jjaponica rice cultivars (Koshihikari / TNG67) were investigated. Two and three QTLs for
shattering and pre-harvest sprouting were detected, respectively. Maximum likelihood ratio
of odds (LOD) values for gSH-1 and ¢gSH-6 affecting grain shattering were 24.1 and 3.4,
respectively. The gSH-1 contributed larger phenotypic variance (63.9%) and additive effect
(17%) than ¢SH-6, implying the ¢SH-1 had a great influence. For pre-harvest sprouting,
LOD values of three detected QTLs ( gPHS-3a, gPHS-3b, and gPHS-10 ) were ranged from
2.6 to 6.8. Phenotypic variation explained by these QTLs was ranged from 5.5 to 20.8%.
The gPHS-10 locus had the largest LOD, PVE and additive effect (11%) affecting
pre-harvest sprouting rate. These results of this study could be applied for selecting superior

lines with fewer seed shattering and less pre-harvest sprouting.

Key words: recombinant inbred line (RIL), shattering, pre-harvest sprouting,
quantitative trait loci (QTL)
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