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Abstract: Rice yield is mainly determined by effective panicle number per unit area, grains per panicle and
grain weight, in which grain weight is mainly influenced by grain size. Identifying and cloning the new
genes regulating grain size is of great significance for improving the regulation mechanism of grain size and
increasing rice yield. This study reported a small grain mutant named small grain 5 (smg5) identified
from the mutagenesis population of an indica rice maintainer line XidalB (XDI1B) induced by ethyl meth-
ane sulfonate (EMS). Compared with the wild type, smg5 mutant exhibited significantly smaller grains
along with dwarf plant and erect panicles. Histocytological analysis showed that the small grain phenotype
of smgb mutant was related to the abnormal expansion and proliferation of the glume cells, which led to
decreased cell number and size. Genetic analysis showed that the trait of smg5 mutant was controlled by a
pair of recessive single gene. SMG5 was mapped to a region of 27.5—29.2 Mb on chromosome 7 by
MutMap. Moreover, re-sequencing and PCR sequencing identified a C-T single base substitution at the
37" base of the fifth exon of LOC_Os07g47950 from the mutant, resulting in an amino acid change from
threonine (Thr) to isoleucine (Ile). The mutation rate of this SNP in the mutant and wild phenotype
plants of the F2 population was 100% and 15%, respectively. Therefore, the LOC _Os07g47950 was
tentatively identified as the candidate gene of SMGS5.
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T AL 2 R — L 0 i InDel/SNP: (D 2875 %1 5E A it bk e BB, 5 | Je 28 748 SR AU 114 {37 st 7 L A
b SRR N R A R A A, BE b T~ 1, f T AR v R R A A A R R B B P B [ =
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Chr7 27813347 AT = - - - 0.30 0.92
Chr7 27813348 C-T % - - - 0.28 0.92
Chr7 28214 858 G-A 7 - - - 0.21 1.00
Chr7 28 641222 C-T LOC_0s07g47950 ACU-AUU Thrlle £ 25/ IR 0.20 1.00
Chr7 28791669 A-C LOC_Os07g48200 H&F 2 4 B3 DNA &4 458 %E A 0.00 1.00
Chr7 29055597 T-C = - - - 0.15 1.00
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