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QTL Analysis of Brown Rice Rate Using High-density Genetic Map in Rice
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Abstract  Brown rice rate is an important component of the processing quality in rice. In order to explore the genetic basis of
brown rice rate, this study constructed a population of 150 lines (recombination inbred lines, RIL) derived from a cross between
V20B and CPSLO17. Using a high-density genetic linkage map of SLAF Markers with an average distance of 0.292 cm. and higher
accuracy, and combination with the brown rice rate phenotype data between parents and population, the genetics analysis of QTLs
that control the brown rice rate in Sanya and Guiyang was conducted. The results showed that a total of two QTLs controlling brown
rice rate were detected in Sanya and Guiyang. qBR1, the QTL detected in Sanya, was located in the Marker600937~Marker685097
interval on chromosome 1 with the genetic distance of 0.471 cm and genotype contribution of 9.7470%, while gBR4, the other QTL
detected in Guiyang, was locates in the Marker503771~Marker431234 on chromosome 4 with the genetic distance of 0.469 cm and
genotype contribution of 9.7634%. Moreover, these two detected QTLs haven’t repeatedly detected in the two environments, and
their effect-increasing loci were both originated from V20B. Therefore, the results is of great significance for further exploring and
utilizing brown rice rate related QTL, and also useful in improvement of brown rice rate by marker-assisted selection.

Keywords Rice, Brown rice rate, Recombinant inbred lines, Quantitative trait loci
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Figure 1 The distribution of brown rice rate in the RIL
population
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Table 1 Brown rice rate of Parents and RIL population

Hb RA RIL FffA
location Parents RIL population
V20B (%) CPSLO17 HI1E (%) (%) bR 2 B R
(%) Mean (%) Range (%) SD CV (%)
= 79.32 64.75~84.92 0.02 2.53
Sanya
pigllH 81.33 76.68 79.84 64.22~88.10 0.03 3.75
Guiyang
& 2 KAEREA S QTL H
Table 2 Detection of QTL affecting brown rice rate
Hh s oL 55 Jetofk PR X ) ] { TUBRZE (%)  IOPERON LGB R SRR
Location QTL Chr. Marker interval LOD PVE (%) Add. Source of allele
=k gBR1 1 Marker600937-Mar 3.27 9.76 0.01 V20B
Sanya ker685097
pillE qBR4 4 Marker503771- 3.33 9.75 0.01 V20B
Guiyang Marker431234

T chr: Jettfk; PVE (%): TTHRE; Add.: JiE s

Note: chr.: Chromosome; PVE (%): The percent of variance explained; Add.: Additive effect

Chrl Chr4
0123456789 01234567

Maker503771

qBR4

Maker431234

[T

LT ¥ T TR TN

40 |

K 2 K&K FE QTL 435

Figure 2 Distribution of the QTLs for brown rice in rice
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Figure 3 Genetic distance comparison between gBR1, qBR4
and the published same interval of brown rice rate of QTL
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