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Abstract

Connecting between marine and terrestrial ecosystem, mangrove ecosystem has been recognized
as an ecosystem having high net ecosystem productivity (NEP). It is because huge tree biomasses but low
rate of decomposition due to the anaerobic condition of inundated forest floor. Nevertheless, there is no
research focused on the ecological productivity by taking these considerations into an account for the
mangrove forest in Thailand. The present study aimed to develop knowledge of method of estimation of net
primary productivity (NPP) of the mangrove forest by including rate of underground-root productivity, fine-root
turnover, and litter decomposition to the estimation. It gives merit for an evaluation of potential of carbon
accumulation of the mangrove forest in Thailand. The study site was located at a secondary mangrove forest
on an estuary of the Trat River, Trat Province. A study plot of size 50 x 120 m2 was established. It contained
nine species of tree (DBH >4.5 cm). Tree density was calculated as 1877 stem/ha with an average DBH of
11.3 cm. We divided the vegetative zonation according to the dominant species along the distance from the
river. A series of zonation was Sonneratia, Avicennia, Rhizophora, and Xylocarpus zone from the river toward
inland part, respectively. We calculated the tree biomass in the study plot by using the method of allometry.
Then, the biomass accumulation was calculated as 8.6 ton/halyr. Litter production was estimated by using
litter traps during the same period of study the biomass. The result indicated that the litter production was
10.93 ton/halyr. We calculated the NPP using summation method which combines biomass increment to litter
production. The NPP of this forest was 19.53 ton/ha/yr or approximately 9.8 ton C/halyr. It is comparable to
the NPP of other tropical mangrove forests. We adjusted the NPP by cooperating the underground root
production obtained by ingrowth core method. Including the underground root production that was calculated
at 2.5 ton C /halyr, the NPP increased to 12.3 ton C /hal/yr. Nevertheless, the study on leaf- and fine- root
litter decomposition, releasing carbon from necromass to atmospheric CO,, showed the average rates of
decomposition as 0.019 and 0.0034 g/day, respectively. These rates gave the amount of released carbon at
5.2 ton C/hal/yr which was the carbon released from leaf litter and fine-root litter as 4.0 and 1.2 ton C/halyr,
respectively. Finally, we balanced carbon in this forest ecosystem assuming that storage carbon and released
carbon was respectively indicated by plus and minus value. The balanced carbon was given at +7.1 ton C
/halyr. It indicates the potential of carbon sink of this secondary mangrove ecosystem. In a conclusion, the
present study showed a potential of a carbon sink of mangrove forest. It will academically support the

management of mangrove ecosystem by means of national and global sustainable environment.
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