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Abstract

Rhizophora mucronata is a common mangrove growing in habitats subjected to heavy
metal (HM) contamination. Understanding their physiological responses to copper
(Cu) and zinc (Zn) excess and underlying tolerance mechanisms is crucial to assess
impacts of metal pollution on mangrove community. In the first experiment, seedlings
were treated with Cu or Zn (0, 50 or 100 mg per plant) by means of a single addition.
At day 3 and 7, Cu and Zn accumulation, photosynthetic efficiency, superoxide
dismutase and peroxidase activity, non-protein thiols, reactive oxygen species and
lipid peroxidation in roots and leaves were measured. R. mucronata restricted Cu and
Zn translocation, thus accumulated HM mainly in roots while kept the leaves
unaffected. However, high root HM did not induce oxidative stress nor anti-oxidative
defense as HM were largely deposited in cell wall. We concluded that HM tolerance
strategies of R. mucronata seedlings are exclusion and restriction of translocation to
the vital photosynthetic tissue. The second experiment consists of three treatments:
controls, 100 mg Cu and 100 mg Zn. After 1 and 5 day, photosynthetic activity, total
reactive oxygen species and lipid peroxidation were measured and the expression of
phytochelatin synthase (pcs) was assessed. Cu-treated plants showed a significant
decrease in transcripts encoding phytochelatin synthase, a reduction in photosynthetic
efficiency and phytotoxicity symptoms such as bent stem and wilted leaves. On the
other hand, Zn-treated R. mucronata showed a down-regulation of pcs on day 1 but
the expression was recovered on day 5 and there was no alteration in physiological
features in this treatment. The results suggest that phytochelatin plays a critical role in
heavy metal tolerance in R. mucronata.
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