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Mapping of the QTLs for Grain Shape Using Single Segment
Substitution Lines in Rice
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Abstract: [ Objective 1 Grain shape (grain length, grain width and Iength-width ratio) is a main index of rice appearance quality.
For molecular breeding in rice, two QTLs controlling grain shape were mapped. [ Method 1 The mapping populations were developed
from the single segment substitution lines (SSSLs) in indica background of Huajingxian 74 and the two QTLs of grain shape were
mapped using SSR markers. [ Results] The grain width QTL, Gw-8, was mapped on the long arm of chromosome 8 between RM502
and RM447 with genetic distance of 0.3 cM. RM502 and RM447 located on the same clone AP005529 and the physical distance
between RM502 and RM447 was 55.0 kb. The grain length QTL, gl-3, was located near the centromeric region of rice chromosome 3
between RM6146 and PSM377 with genetic distance of 1.5 cM and 11.0 cM, respectively. [ Conclusion] The QTLs for grain shape in
rice can be mapped using SSSLs. Mapping of Gw-8 and gl-3 has laid a foundation for cloning of the QTLs and molecular breeding of
appearance quality in rice.
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Table 1 Phenotypic values of grain shape of the parents in
mapping populations

AR AEEH 74 Basmati 385  IR58025B
Trait Huajingxian74 ~ (W9) (W12)
EAV RIS

o 8.3240.11 9.7240.10  10.150.09
Grain length (mm)
BRLGE

. 2.510.01 1.94%0.05 1.92+0.05
Grain width (mm)
BRK 9 L

3.32+0.04 5.010.13 5.30+0.11

Grain length-width ratio
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Fig. 1 Distributions of the phenotypic values of grain shape in
W9-38-60-7-7 population
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Fig. 2 Genetic map of the Gw-8 locus for grain width on rice
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Table 2 Phenotypic values of grain shape in different genotypes at RM502 in W9-38-60-7-7 population

RM502 ic x4 Y 7 AL AR B EE AHLK:
Genotype of RM502 marker No. of plants Grain width (mm) Grain length-width ratio Grain length (mm)
AA 53 2.59+0.042% 3.14+0.05¢ 8.12+0.07¢

Aa 78 2.51+0.04b 3.29+0.06b 8.26+0.09b

aa 36 2.31+0.04c 3.67+0.06a 8.45+0.09a

DAA: ZUREASIEN 74 IFEINEY: aa: fRSEA Basmati 385 FUFEIN M Aa: ZRAFENAL. P [RFI AN Rl T RERRAE 5% R
Y AA: Genotype of Huajingxian74; aa: Genotype of Basmati 385; Aa: Heterozygous genotype. 2 Different letters in the same column indicate significant

difference at 5% probability level
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Fig. 5 Genetic map of the gl-3 locus for grain length on rice
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X Bto

Yamamoto ZPUFIF RELP Aric s 4 S 4Lk 4T
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=3 W12-11-22-3-3 BH{A N [E] RM6146 FRiCE R 2 Ak iz REUME
Table 3 Phenotypic values of grain shape in different genotypes at RM6146 in W12-11-22-3-3 population

RM6146 Hric HEAI 7 HRs ik BRI AH
Genotype of RM6146 marker No. of plants Grain length (mm) Grain length-width ratio Grain width (mm)
AA 49 8.24+0.12 ¢? 3.11+0.06 ¢ 2.65+0.05 a
Aa 95 8.38+0.14 b 3.174#0.07 b 2.65+0.04 a
aa 50 9.06+0.17 a 3.50+0.06 a 2.59+0.04 b

VAA: ZARSEASH 74 INFEINAL: aa: {fASEA IR58025B [FFEINAL: Aa: ZRAIENAL, 2 RIS FRERIRAE 5% 22 5 3.
Y AA: Genotype of Huajingxian74; aa: Genotype of IR58025B; Aa: Heterozygous genotype. 2 Different letters in the same colmn indicate significant

difference at 5% probability level
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XPASFRCAL T [/ 5o AP005529 |, HA PR B
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