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Fig.1 Morphology of the plant, roots, and rhizome of Phyllospadix iwatensis Makino
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Fig.2 Morphology and anatomy of the leaf of P. iwatensis , ( 7b)
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Fig.3 Morphology and anatomy of the flowers of P. iwatensis
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Fig.4 Morphology of the fruit and seed of P. iwatensis
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Fig.5 Transection of root and rhizome, with close-up of epidermis and part of cortex at bottom right
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Fig.6 Transection of leaves and leaf sheath
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MORPHOLOGY AND ANATOMY OF PHYLLOSPADIX IWATENSIS MAKINO AND
THEIR ADAPTATION TO MARINE ENVIRONMENT

CAO Zheng-Fei, ZHANG Wei, ZHAO Hong
(Marine College, Shandong University at Weihai, Weihai 264209, China)

Abstract As one of the marine submerged higher plants, Phyllospadix iwatensis Makino has an important value of
ecology and fisheries. Although this species is now in an endangered state, the fundamental research remains very scarce.
We studied the plant comprehensively in morphology and anatomy in microscopy and explored their adaptation to marine
environment. The results show that, the root end is inflated and covered with dense root hairs, which is conducive to to
attach and absorb nutriment; its epidermal cells wall are six-side thickened like a primary cell wall, along with multilayers
collenchyma of the outside cortex for forming a mechanical tissue area; leaf sheath contained rich mechanical tissues in its
inner side for strengthening the resistance to a strong current. The male inflorescence without pistillode, while the female
ones have both pistils and staminodes, with a number of paddle-like retinacules on both side of inflorescence axis. The
pollens are filamentous to contribute to the pollination, and are transported in a mixed mode of hydrophilous pollination
and submarine pollination. The nutlet densely bears retrospective long bristles very useful to hold the fruit to a rocky
substrate in strong turbulence. These features show the adaptive abilities of the marine submerged high plants, which helps
us on ecological remediation with P. iwatensis.

Key words Phyllospadix iwatensis; structures of morphology and anatomy; marine environment; adaptation;

Zosteraceae



