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Rapid establishment of a root system is a
determinant of seedling vigor, which is
an important trait for direct-seeded rice.
Genome-wide association study
identified one association on
chromosome 11 for root tip number
(qTIPS-11) (Fig. 1). The putative auxin-
responsive glucosyl hydrolase (TIPS-11-9;
0Os11g44950) was identified as a
candidate gene (Fig. 2). Since the positive
haplotype was largely absent from
indica-type accessions, marker-assisted
introgression of the positive allele of
gTIPS-11 into indica varieties will aid in
the generation of varieties adapted to
direct seeding.
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Fig. 1. Manhattan plot indicating significant
association between SNP markers on all 12
chromosomes of rice and root tip number.
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TIPS-11-9: glycosyl hydrolase family 3
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Fig. 2. Allelic differences for TIPS-11-9 with
negative allele (top) and positive allele (bottom).
The positive allele contains an auxin response
factor (ARF).
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