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The study on the morphology, physiology and sleep movement of

Marsilea quadrifolia
J el (Abstract)
Marsilea quadrifolia, an aquatic perennial rhizomatous fern, is widespread on wetlands in Taiwan.
A normal fern frond has the clusters of spore capsules on the back, yet Marsilea quadrifolia
reproduces clusters at petiole base from sporocarps which are axillary, pedicellate, ovate and hairy;
both microsporangia and megasporangia can be found in sporocarps. It is highly polymorphic. The
sterile fronds are erect when growing in mud, and floating in water, and they produce leaflets in the
shape of four-leaf clovers. Mature leaves are divided into water leaves and terrestrial leaves
according to living environments. Water leaves are divided into submerged leaves, floating leaves,
and emergent leaves. These four kinds of leaves have obvious differences in stoma density. The
submerged leaves have the least starch which means they have the minimum photosynthetic
efficiency.
The flexible leafstalks allow the plants to adapt to small changes in water level, while keeping their
leaves on the water surface to access light and carbon dioxide. Thus, heterophylly may be seen as
an adaptive mechanism which is sensitive to some environmental parameters and that responds
accordingly to maximize the capability for survival. The terrestrial leaves have periodic sleep
movement according to the alternate changes of day and night. The biggest opening angle is related
to a definite leaf closing time cycle. Light interference during the dark period, continuous lighting,

or the reversing of day and night all interfere the opening time and speed of them.
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