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Abstract The F, population was derived from the cross ZS97B (Zhenshan97B)xZJB (ZhenjiaB) which was the
backcross recombinant inbred line from Jiafuzhan xZS97B. Based on the F, population, the genetic analysis and
QTL mapping of grain appearance quality traits, included grain length, grain width, grain shape (grain length-width
ratio), grain thickness and PGWC (percentage of grain with chalkiness), was conducted. Grain width, grain shape,
grain thickness and PGWC, belonged to the quantitative trait inheritance. But grain length showed the polygenic
inheritance with a major gene. 13 QTL associated with grain appearance quality traits were detected in this study.
RM16-RM411 located in the pericentromeric region of rice chromosome 3 could explain 49.8%, 39.3%, 12.6%,
5.3% of the phenotypic variation, respectively, for grain length, grain shape, grain width and grain thickness.
RM7118-RM3683 located in the centromeric region of rice chromosome 5 was associated with PVE (phenotypic
variation explained) of 43.9%, 44.5%, 28.0% and 15.0%, respectively, for PGWC, grain width, grain thickness and
grain shape. In addition, another pleiotropic QTL located between RM169 and RM289 on rice chromosome 5 was
associated with less PVE for PGWC, grain width, grain thickness and grain shape than RM7118-RM3683.
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Table 1 The phenotype of appearance quality traits for the brown rice of ZJB/ZS97B population
(mm) (mm) (mm) (%)
Materials GL (mm) GW (mm) GS GT (mm) PGWC (%)
B(9) 7.12 2.07 3.44 1.759 1.5
ZhenjiaB (9 )
97B (&) 6.10 2.68 2.28 1.853 97.5
Zhenshan97B (3')
F, 6.70 2.48 2.70 1.877 63.0
F, 6.10 2.13 2.38 1.643 1.0
Min
7.50 2.70 3.26 1.895 100.0
Max
6.70 2.43 2.77 1.776 67.0
Mean
6.61 2.375 2.86 1.806 49.5
MP
0.273 0.107 0.191 0.043 28.727
S.D.
0.075 0.011 0.037 0.002 825.218
Variance
0.013 -0.566 -0.388 -0.145 -0.699
Kurtosis
0.591 -0.052 0.436 -0.003 -0.680
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Figure 1 Distribution of appearance quality traits for the brown
rice of ZJB/ZS97B F, population
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Table 2 QTL of grain appearance quality traits for ZJB/ZS97B F, population

LOD (%)
Trait QTL Chrom. Interval LOD Score Additive PVE (%)
qGL2 2 RM208-RM530 3.22 -0.092 1 11.2
GL qGL3 3 RM16-RM411 34.46 -0.265 1 49.8
qGW3 3 RM16-RM411 7.54 0.049 0 12.6
GW qGW5a 5 RM7118-RM3683 30.91 0.101 2 44.5
qGW5b 5 RM169-RM289 24.34 0.090 1 34.1
qGS3 3 RM16-RM411 28.16 -0.161 0 39.3
GS ¢GS5a 5 RM7118-RM3683 18.06 -0.139 3 28.0
qGS5b 5 RM169-RM289 11.89 -0.122 1 222
qGT3 3 RM16-RM411 2.88 -0.145 4 5.3
GT ¢GT5a 5 RM7118-RM3683 7.71 02427 15.0
qGT5b 5 RM169-RM289 6.16 0.210 4 11.3
qPGWC5a 5 RM7118-RM3683 27.88 27.907 0 43.9
PGWC qPGWCSb 5 RM169-RM289 25.26 25.162 0 37.0
chr2 chr3 chrs QTL,
0.0 RM482 0.0 RM16 0.0 RM7118 (2011) QTL
45 RM208 0.1 gGS3 0.5 GS5a _
02 G314 2GV5a RM267-RM 18142 N
1.1 gGT3 3.1 gPGWC5a
2.7 gGL3 38 gGT5a 30%.
5.1 RM3683
12.6 RM411 9.7 RM169 GWS5
11. PGWC5b
26.4 ¢GL2 ] 2‘2 QW . 9311
13.0 g—RM7293 (5'-3") 5727083-5727339 (Www.
14.1 oGS5bh gramene.org). RM7118-RM3683
15.1 GI5b RM169-RM289 9311 (5'-3")
153 RM289
171 RM18165 6005524-7091628 7397690-7807745
19.1 RM18379 39¢M 1.5 eM (1 cM=~280 kb).
28.2 RM3589
50.6 RM530 431 RM 164 RM7118-RM3683
59.6 RM13854 58.8 RM5454 QTL °
61.4 RM3685
TL
66.1 RM3512 Q
69.0 RMS526 (RM7118-RM3683) GW5
N B 97B
2 B/ 97B F,
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Figure 2 QTL of grain appearance quality traits based on ZJB/
ZS97B F, population
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97B SSR
F,
. PCR 94°C 5 min 94°C 30's 55°C
40's 72°C 1 min 35 72°C 10 min., PCR
ddH,0 10.35~10.05 pL DNA 1.5 uL
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