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Abstract A total of 300 germplasm accessions
collected from submergence-prone areas of Bangla-
desh were selected from the genebank of the
Bangladesh Rice Research Institute (BRRI) for an
allelic diversity study on submergence tolerance
during the vegetative stage. Through screening under
controlled submergence for three consecutive years,
eight accessions were selected for having submer-
gence tolerance with survival ranging from 71.2 to
954 %. A total of 20 SUBI-region SSR and Indel
markers, spanning from 4.5 to 8.6 Mb on chromosome
9, were used to study the allelic diversity of 16 selected
rice accessions, including the eight submergence-
tolerant accessions and eight sensitive and tolerant
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checks. A total of 58 alleles were detected at the loci of
the 20 markers across the 16 rice accessions. The
number of alleles per locus ranged from two to five,
with an average of 2.90 alleles across the 20 loci.
Genetic similarity analysis using the unweighted pair-
group method using arithmetic mean (UPGMA)
clustering system generated two major genetic clus-
ters, each of them with three subgroups. DG1-349,
Kalojoma, DSL-78-8, Damsi and Putidepa were
identified as having higher submergence tolerance
but not possessing the same resistance allele as
FR13A. Furthermore, RT-PCR analysis of SUBIA,
the gene underlying the SUBI QTL, showed that the
transcript abundance in these accessions was signif-
icantly less than that of FR13A. Thus, these accessions
were selected as potential genetic donors for identi-
fying novel submergence-tolerance QTLs.
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Introduction

Submergence is the most important abiotic stress in
the rainfed lowland rice (RLR) ecosystem of
Bangladesh. More than 2.0 million ha of this country
are affected by flash floods (Iftekharuddaula et al.
2011). Submergence can result in total yield loss
depending upon different environmental factors
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