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Abstract: As one of the three elements of rice yield, grain size has an important impact on yield. It is im-
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portant to explore new genes for grain development. In this study, a rice chromosomal segment substitu-
tion line Z29 was selected from a cross with Nipponbare as the recipient and the self-bred indica rice restor-
er line R225 as the donor parent. Z29 contains 10 substitution segments from R225 with an average substi-
tution length of 2. 90 Mb. Both grain length and width of Z29 were increased significantly, showing a large
grain phenotype, and its grain enlargement was caused by the highly significant increase in the number and
size of glume cells. A total of eight grain shape-related QTLs were detected in the secondary F2 population
constructed by crossing Z29 with Nipponbare. Fourteen secondary chromosome segment substitution lines
were selected from F3 population using MAS method, including four single segment substitution lines,
five double segment substitution lines, two triple segment substitution lines and three quadruple segment
substitution lines. These results lay the foundation for cloning grain shape-related QTLs and elucidation of
the molecular mechanism, and provide resources for molecular design breeding.
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Fz1 729 FFETEHMME QTL(2021 &)

PR QTL PR bR D At THRONE £ s 7 25 TUERE/ % pH
iR qGL-3 3 RM6266 0.2040. 06 13. 28 0. 000 7
RIS qGL-10 10 RM147 0.17%0. 07 9.43 0.0225
RV qGW-3 3 RM6266 —0.06+0.01 10. 17 0.000 8
K58 gRLW-3 3 RM6266 0.1240.02 28. 49 <<0.000 1
K5t gRLW-6-1 6 RM3183 —0.05%40.02 5. 64 0.025 2
K 98 qRLW-6-2 6 RM412 —0.0640.03 7.92 0.029 4
K58 gRLW-10 10 RMS8201 0.06740.03 8. 89 0.021 9
TR i qGWT-7 7 RM172 0.61+0. 23 5. 88 0.008 4

2.6 REFEHEFBERIERENES
e QTL &Ry LAl b, 256 MAS i, 76 F, AR T 14 MRB T BRI R (& 2), 465 Bt
R 4N (SI-S) T BRI R 5 AN(D1-D5) . =R BRI R 2 A (T1-T2) fi i 5 B & 3 4> (FS1-
FS3). it — W 58 Hica Yotk st 1% MU 4L 1 S AER R
F2 F, EHNARLEEREBRRIESR

E RS CR R [N e Bt B QTL(2021 4F)

S1 3 RM5864-RM6266-RM5626 qGW-3, qGL-3, qRLW-3

S2 6 RM3300-RM3183-RM19983 gNSB-6, qRLW-6-1

S3 6 RM30-RM7412-RM412-RM103-RM494 qRLW-6-2

St 10 RM6150-RM1146-RM7020-RM7300-RM147-RM3834  ¢PH-10, ¢gNSB-10, ¢SP-10, qGL-10
D1 3 RM5864-RM6266-RM5626 qGW-3, qGL3 . qRLW-3, qRLW-10

10 RM4455-RM8201-RM596

D2 6 RM30-RM7412-RM412-RM103-RM494 qRLW-6-2, gPH-10, ¢gNSB-10, ¢qSP-10,
qGL-10
10 RM6150-RM1146-RM7020-RM7300-RM147-RM3834

D3 6 RM30-RM7412-RM412-RM103-RM494 gRLW-6-2, qRLW-10
10 RM4455-RM8201-RM596

D4 10 RM6150-RM1146-RM7020-RM7300-RM147-RM3834  gRLW-10, qPH-10, gNSB-10, ¢SP-10.,
qGL-10
10 RM4455-RM8201-RM596

D5 7 RM2715-RM172-RM22182 qPH-7, qPL-7, gNSB-7, qSP-7, gqGWT-
7, qPH-10, ¢gNSB-10, ¢SP-10, qGL-10
10 RM6150-RM1146-RM7020-RM7300-RM147-RM3834

T1 6 RM3300-RM3183-RM19983 gNSB-6, gRLW-6-1, qRLW-6-2, qPH-
10, gNSB-10, qSP-10, qGL-10
6 RM30-RM7412-RM412-RM103-RM494
10 RM6150-RM1146-RM7020-RM7300-RM147-RM3834

T2 6 RM30-RM7412-RM412-RM103-RM494 qRLW-6-2, gPH-10, ¢gNSB-10, ¢SP-10,
qGL-10, qRLW-10
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