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Mapping QTL for rice milling and appearance quality traits in in-
dica rice
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Abstract: Quantitative trait loci (QTL) controlling six milling and appearance quality traits were analyzed over 2 years
using recombinant inbred lines derived from two indica rice Teqing and IRBB. A total of 30 QTL for these traits were de-
tected, of which eight were for brown rice rate (BRR), two for milled rice recovery (MRR), two for head rice recovery
(HRR), seven for grain length (GL), five for grain width (GW), and six for length/width ratio (LWR). The QTL were dis-
tributed on all chromosomes except for chromosomes 4 and 12. A QTL cluster with major effects on GL, LWR, BRR, and
HRR was located in the RM15139-RM15303 interval on chromosome 3, which includes the GS3 gene for grain size. The
phenotypic variances explained by the QTL were 59.51%, 36.68%, 19.51%, and 4.56%, respectively. QTL affecting GW,
LWR, BRR, and MRR were clustered in the RM437-RM18038 region of chromosome 5,which covers the GW5 gene for
grain width, and contributed 59.51%, 36.68%, 19.51%, and 4.56% to the total variance. QTL with minor effects on BRR
and MRR were mapped to the RM190-RM587 interval covering the Wx gene for amylase content on chromosome 6. These
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results suggest that GS3 and GW5 may play a major roles in the genetic control of BRR and grain shape.

Keywords: milling quality; grain shape; quantitative trait locus; indica rice
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F 1 FEARRBERRERRAMKR KRN
/IRBB
IRBB (%)
2008 82.0 79.3 78.2~83.3 80.70 0.99 -0.21 -0.37
2009 82.2 79.0 77.0~83.1 80.77 1.09 -0.58 0.45 56.71
2008 74.6 717 66.4~73.8 70.64 1.38 -0.50 0.29
2009 73.2 70.8 68.7~75.1 72.84 1.20 -0.50 -0.03 7.34
2008 65.3 55.0 22.1~70.1 50.70 9.88 -0.48 -0.37
2009 51.3 45.2 30.1~73.1 64.62 6.23 -1.68 4.89 6.13
2008 5.9 7.1 5.5~7.6 6.38 0.50 0.21 -1.16
2009 5.3 6.5 5.2~7.0 5.91 0.46 0.25 -1.17 70.83
2008 2.8 2.5 2.2~3.0 2.56 0.19 0.48 -0.79
2009 2.7 2.2 2.1~2.9 2.47 0.18 0.37 -0.67 70.46
2008 2.1 2.9 2.0~3.2 2.52 0.31 0.19 -0.78
2009 2.0 3.0 1.8~3.0 2.41 0.28 0.20 -0.65 82.60
%2 45/IRBB RIL BRMRE @R SR TE 2008 F£F1 2009 FHIH X RE
0.549** —-0.158* 0.290** 0.392** —-0.033
0.566** 0.227** -0.088 0.232** —0.184**
0.012 0.254** -0.137* -0.226** 0.058
0.205** 0.022 —0.345** —0.290** 0.822**
0.412** 0.250** 0.129 —0.246** —0.770**
-0.093 -0.126 —0.305** 0.818** —0.746**
*k 0.01, * 0.05; 2008 2009
2.4 QTL 2.5 QTL
QTL12 QTL 18 7
2 2, 5 6 4
2 356 7 8 10 ( 3 12 10 ( 3 1)
1) 5 RM437-RM18038 , 3 RM15139-RM15303
3 RM15139-RM15303 2 , 56.71%
QTL , 19.51% 42.23%, IRBB; 5
10.05%, IRBB RM437-RM18038
6 QTL , 0.58%-~ , 59.51% 36.68%,
6.49% 5 RM437-RM18038 IRBB ,
: QTL ,
4.56% 0.94%, 6% , 2 RM71-RM327
IRBB 3 RM15139-RM15303 :
: 4.91%, IRBB, 6 RM469-RM589
QTL 6 ,
RM190-RM587 , 2.71%, IRBB
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#3 EHEKEESRMAMER QTL
2l QTL? 9 P R%(%)"
BRR gBRR2 2 RM263-RM6 0.164 0.0001 0.58
gBRR3.1 3 RM15139-RM15303 0.439 <0.0001 10.05
gBRR3.2 3 RM16048-RM16184 0.258 <0.0001 1.31
gBRR5 5 RM437-RM18038 -0.549 <0.0001 19.51
gBRR6 6 RM190-RM587 -0.298 <0.0001 6.49
gBRR7 7 RM70-RM18 0.222 <0.0001 2.79
gBRR8 8 RM547-RM22755 -0.213 <0.0001 2.54
gBRR10 10 RM6100-RM3773 -0.320 <0.0001 4.81
MRR gMRR5 5 RM437-RM18038 -0.427 <0.0001 4.56
gMRR6 6 RM190-RM587 -0.270 <0.0001 2.71
HRR gHRR3 3 RM15303-RM16 -2.591 <0.0001 4.91
gHRRS 5 RM592-RM437 1.193 0.0031 0.94
GL qGL1 1 RM12178-RM12210 0.052 <0.0001 3.49
qGL2 2 RM71-RM327 0.060 <0.0001 0.49
qGL3 3 RM15139-RM15303 0.427 <0.0001 56.71
qGL5.1 5 RM437-RM18038 0.099 <0.0001 5.05
qGL5.2 5 RM146-RM164 0.039 0.0002 1.07
qGL7 7 RM214-RM11 0.057 <0.0001 0.95
qGL9 9 RM242-RM107 -0.081 <0.0001 4.89
GW qGW2 2 RM13576-RM263 0.026 <0.0001 0.93
qGW3 3 RM232-RM15139 -0.040 <0.0001 4.37
qGW5 5 RM437-RM18038 -0.158 <0.0001 59.51
qGW6 6 RM469-RM589 -0.037 <0.0001 2.60
qGW8 8 RM5647-RM25 -0.028 <0.0001 0.96
LWR gLWR2 2 RM71-RM327 0.018 0.0035 0.11
gLWR3 3 RM15139-RM15303 0.204 <0.0001 42.23
gLWR5 5 RM437-RM18038 0.196 <0.0001 36.68
qLWR6 6 RM469-RM589 0.028 <0.0001 0.25
gLWR7 7 RM5672-RM3859 0.025 <0.0001 0.57
gLWR11 11 RM287-PTA248 -0.035 <0.0001 1.34
YBRR : MRR i HRR :GL : GW : LWR :2QTL McCouch CGSNL
(2008) P9 -9 QTL
3 6 QTL,
5 QTL , 19.51%
3 59.51% 36.68%, ,
RM15139-RM15303 IRBB
QTL 6,7,10~12,16~18,20
RM437-RM18038 3
QTL, , GS3 GW5 , ,
, 10.05% 56.71% 42.23%,
IRBB QTL, GS3 GWS5
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