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Promotion of Plant Growth by Submergence and the Action Network of Hormones. Young Jun Cho,
Young Na Lee and Woong June Park*. Department of Molecular Biology & Institute of Nanosensor and
Biotechnology, Dankook University, Seoul 140-714, South Korea - Plants living riverside show diverse
resistance responses to submergence. The promoted petiole elongation of semi-aquaitc plants, e.g.,
such as Ranunculus sceleratus and Rumex palustris, is one of the adaptive responses mediated by the
plant hormone ethylene. The gaseous hormone is trapped in submerged plant tissues and enhances
the petiole growth by increasing sensitivity of the tissues to some plant hormones including auxin.
Due to the stimulated growth of petioles, the leaves finally reach the water surface and can respirate
again. At the water surface, the accumulated ethylene diffuses out from the tissues to the air. As a
result, the increased hormone sensitivity decreases again, and thus the growth rate reduces to the
basal level as before. The increased auxin sensitivities by ethylene observed in Ranunculus sceleratus,
revealed by the changes in the auxin dose-response curves, indicate the increase of affinities of the
receptors to auxin. However, the molecular mechanism of the affinity regulation remains still largely
unknown, because the identity of the auxin receptor is still unclear.
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Fig. 1. Biosynthetic pathway of ethylene and its regulation by
low oxygen. The synthesis of S-AdoMet (S-adenosyl-
methinone; SAM) is catalyzed by SAM synthetase. The
S-AdoMet is then converted to ACC (I-aminocyclopro-
pane-1-carboxylic acid) by ACC synthase that is the
rate-limiting enzyme of the ethylene biosynthesis. The
produced ACC is finally oxidized to ethylene by ACC
oxidase. Low oxygen promotes the formation of ACC,
but inhibits its conversion to ethylene.
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Fig. 2. Stimulation of petiole elongation by submergence and
ethrel, an ethylene-releasing compound, in Ranuculus
sceleratus. The growth of petioles in juvenile R. scele-
ratus was observed after 21 days under three different
conditions: A, watered every three days; B, root-sub-
merged; C, watered every three days and sprayed with
100 ppm ethrel (2-choloroethylphosphonic acid). Data
are presented as M+SD, n=10. (Park et al., unpublished
data)
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Fig. 3. Schematic illustrations for sensitivity changes to plant
hormones appeared in dose-response curves following
Firn [24]. For example, the changes of initial dose-
response curve (A) imply the decrease of the 'recep-
tivity’ (B) or the increase of ‘affinity’ to the given hor-
mone (C).
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Fig. 4. The response of Ranuculus sceleratus petioles to flooding
to avoid low oxygen stress. The sequential events in
flooding-promoted growth and the underlying ethylene-
mediated regulation of auxin sensitivity are illustrated.
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