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A scheme of carbon sink is a very necessary on study in mangrove forest because it had
been depleted in an alarm rate as it is susceptible to sea-level resulting in climate change. Net
ecosystem production (NEP) is a key to judge a carbon sink/source. Recently, carbon budget in
coarse woody debris (CWD) and fine root production were recommended to change study when
NEP is estimated by summation method. Our study aimed to balance the carbon budget
contributed from CWD and fine root production in a 1-ha study plot of mangrove forest at the
estuary of Trat river, eastern Thailand. The forest clearly showed three vegetative zones, namely
Avicennia, Rhizophora, and Xylocarpus zone, respectively from the river edge to inland part of
the plot. Net primary production (NPP) was calculated from biomass increment and litter
production. The NPP was 21.6, 16.7, and 13.3 ton/halyr in Avicennia, Rhizophora and Xylocarpus
zones, respectively. The CO, efflux from soil respiration was estimated in each zone by using a
relationship between soil temperature and rate of soil respiration. We confirmed low CO, efflux
from the soil respiration of the mangrove forest. An experiment for study of fine root production
was conducted by ingrowth cores method. The results showed high root productions, especially
in the fine roots, and a zonal variation in root production was caused by inundation regime and
soil temperature. The high rate of fine root production may result in large carbon pool in the
belowground part of mangroves. We studied carbon stock in the CWD and its increment. The
total CWD mass stock and increment were the highest in the Rhizophora zone where abundant
prop roots trapped and accumulated the CWD. The CWD respiration was measured and showed
low rates. Finally, we balanced the carbon budget by NEP estimation. The Rhizophora zone had
the highest capacity of carbon sink at 11.43 tonC/halyr, following by the Avicennia zone owing a
rate of 11.26 tonC/ha/yr. The most inland zone, Xylocarpus zone, showed the lowest value of
NEP at 7.26 tonC/ha/yr. They were higher than the other forests having a similar structure reported
elsewhere. Therefore, the present study confirmed that the NEP of mangrove forest is high, and
must be cooperated with carbon in CWD and fine root production to reflect a great role for

mangrove forests as carbon sinks.
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