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Plant responses to flooding stress
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Translating lab research into better crops

The identification of SUB1A as the determinant for
submergence tolerance in rice allowed the breeding of
flood-tolerant rice varieties, often called ‘scuba rice’
[4,57,58]. These varieties showed the same yield and
quality traits as their non-Sub1 counterparts when grown
under non-flooded conditions, but displayed yield advan-
tages of 1 to more than 3 t ha™ ! after complete submer-
gence for various durations [59]. This is a great example of
rapid translation of a scientific discovery into agricultural
improvements in less than ten years since the discovery of
SUB1A in 2006 [35]. Experimental evidence showing that
SUBIA also contributes to drought tolerance in rice
suggests that this trait will contribute to the development
of rice varieties better adapted to climate changes [60].
Incorporating flooding tolerance into crops other than rice
will be very challenging, given the lack of accessions with
flooding tolerance traits. However, the discovery of the
oxygen sensing mechanism in Arabidopsis could show
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great promise for crop improvements. However, both
strong and weak hypoxic signalling, that is very large
versus moderate induction of group VII ERF targets, has
been connected to flooding tolerance [20,26,28,47,48,61].
Nevertheless, barley with reduced expression of the N-
end-rule pathway E3 ligase PROTEOLYSIS6 (PRT6)
shows increased tolerance to waterlogging [62°°].
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