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Ecophysiological studies on mangrove forests in Okinawa Island, Japan
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This doctorial thesis focused on the structure and productivity in mangrove forests on
the basis of different scale studies such as canopy scale (Chapter 1 and 2), seasonal
scale (Chapter 1 and 2), intertidal scale (Chapter 3) and basin scale (Chapter 4). In
chapter 1, the optimization of canopy photosynthesis system in a Kandelia candel
stand at Manko Wetland, Okinawa Island, was discussed considering the seasonal and
vertical changes in photosynthetic characteristics of leaves. This is the first report
proving the existence of optimum leaf area index for woody species based on analysis
of annual surplus production. Chapter 2 assessed the seasonal changes in
photosynthetic characteristics of leaves in a Rhizophora stylosa stand at Manko
Wetland, Okinawa Island. The light-saturated net Photosynthesis rate for the leaves at
the top of the canopy showed a maximum value of 17 pumol CO, m™2 s™! in warm
season and a minimum value of 6 pmol CO, m™2 s™"in cold season. Chapter 3 assessed
the structure and productivity along the tree height gradient in a K. candel stand at
Manko Wetland, Okinawa Island. The biomass increment of the low stature stands
under frequent watelogging conditions was equivalent to that for high stature stands.
Moreover, the light saturated net photosynthesis increased with increasing of yearly
waterlogging period. Those results emphasized the high waterlogging tolerance in X
candel. Chapter 4 discussed about the structural changes and physiological
characteristics of Bruguiera gymnorrhiza and K. candel in a mangrove forest along the
Okukubi River, Okinawa Island. The photosynthetic performance in each species
decreased toward the downstream in parallel with the decreasing of tree height. The
low productivity at the downstream sites was caused by the limitation of nutrient
uptake under high salinity, frequent waterlogging and poor nutrient conditions. The
dominance of B. gymnorrhiza decreased toward the downstream, while the dominance
of K candel increased. The species composition change was ascribed to the
inter-specific differences in shade tolerance and nutrient use efficiency. In Chapter 5,
as a conclusion of this thesis, gross primary production in mangrove, and structural and
species composition changes along environmental gradients were discussed.
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