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Abstract

Heterophylly is a widespread morphological plasticity trait in plants responding
to the altering environment. In this research, we investigated the heterophylly in
Nuphar shimadae, a native species in Taiwan. We observed the morphological
traits and the physiological properties of submerged and floating leaves to
compare the alterations in different conditions. We also measured the
endogenous abscisic acid and added exogenous abscisic acid and gibberellin

to examine the regulation of plant hormones on heterophylly.

Through our investigation, the structural and physiological differences between the
heterophyllous leaves are observed. We measured the density of astrosclereids and
the proportion of palisade and aerenchyma cells by examining the tissues under the
microscope. We also measured the endogenous volume of chlorophylls and abscisic
acid. These traits can be associated with protection, increase of rate of photosynthesis,
and enhancement of gas exchange, which can support growth of the plant under
varying circumstances.

In the exogenous plant hormone experiments, we found out that hormones
inducement is more profound morphologically. By calculating the percentage of
alteration with the compare groups, we indicate the effects of the exogenous plant
hormones on the structural, cellular, and physiological basis. Exogenous gibberellin
treatment induces the growth of submerged leaves, whereas abscisic acid treatment
does not have a clear impact.

The results of our research are different from studies on higher plants, which suggest
that gibberellin and abscisic acid treatment induce the growth of submerged and
floating leaves respectively. This can be considered as the result of the evolutionary
pattern of angiosperms, since the Nuphar family is a part of basal angiosperms that
diverged from the lineage leading to most flowering plants having been

studied. These results suggest that investigation on the heterophylly of Nuphar
shimadae can shed the light on the unsolved problems of the angiosperm phylogeny

tree.
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