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Abst_ract

Methane is an important greenhouse gas and oxidation in soils represents a significant sink. In
Thailand, estimate of methane emission is well established but there has been no estimate available for
methane sink. In this study, methane oxidation fluxes were measured with the closed chamber method in
different land use types; natural forest (dry evergreenforest; SK site), re-grown forest (4dcacia mangium, AC
site) and comn cultivation (CF site). Monthly in situ fluxes were monitored during January — December 2003
in Nakornratchasrima Province, Northeast Thailand. Soil samples were taken for kinetic study in the
laboratory and for analysis of methanotrophic bacteria (MB) community by denaturing gradient gel
electrophoresis (DGGE) of pmoA gene fragments (encoding for a subunit of particulate methane
monooxygenase) that were PCR-amplified from total soil DNA extracts. Results reveal that methane
oxidation occurred in all land use types but oxidation rate varied according to season, land use types, and
sampling spots. Both SK and AC forests showed the oxidation rates comparable to that found in temperate
forests. High rate of methane oxidation was found during the summer months. In raining season, net
methane emission was occasionally observed, indicating the importance of soil moisture as the controlling
factor. On one-year average basis, soil at both SK and AC forests were the net methane sinks (1.50 and 1.17
mg CH, m™ day”’, respectively). On the other hand, high methane emission during raining season made soil
at CF site became a net methane source on annual average basis.

In SK and AC soil a clear zonation for active oxidation layer was between 15-40 cm while in CF soil
no clear active layer was observed. This was possibly due to high concentration of inorganic nitrogen
compounds (NOs, NO,  and NH,") in the topsoil that inhibited the activity of methane oxidizing bacteria.
Examining kinetic coefficients of these active layers revealed that soil at SK site had low methanotrophic
capacity (Vemax Of 0.82 nmol-g soil”’ - h™") but relatively high affinity for methane (X, of 52 ppmv). Soil at AC
and CF sites showed low affinity for methane (X, of 724 ppmv and 1454-2362 ppmv, respectively).
However, soils at these two sites were capable of oxidizing high concentration of methane while soil at SK
site it was not. Difference in kinetic characteristics among these three sites is also reflected in structure of
methanotrophic community. Cluster analysis based on the DGGE banding patterns indicated that the MB
community of SK and AC sites were similar to each other but different from that of the CF site. Sequence
analysis of excised DGGE bands indicated that Methylobacter spp. and Methylocystis spp represented genera
of cultivated MB at the sampling sites. Sequences of upland soil cluster a (USC a), that has been suggested
to represent organisms involved in atmospheric methane consumption in diverse soils, were detected in the
native forest and reforested site. Such sequences formed a separate branch related to USC a. Other
sequences that indicated the uncultivated groups of potential MB were related to methanotrophic
Gammaproteobacteria or an unknown sequence cluster that may represent either pmoA or amoA (coding for a
subunit of the ammonia monooxygenase of ammonia oxidizing bacteria). It is thus concluded that besides the
environmental factors such as water content, different community composition of methanotrophic bacteria
under different land use is one of the important factors leading to different in methanotrophic capacity and

kinetic characteristics of methane oxidation.
In conclusion, the results obtained in this study indicate that land use change from forest to

agriculture significantly reduces methanotrophic capacity of soils. However, conversion of agriculture back
to forest and preserving the natural forest conditions can maintain high methane oxidation capacity. Loss of
methanogenic capacity upon changing land use is associated with altering bacteria community and their
characteristics of kinetic methane uptake. Preliminary estimate indicates that Thai forest soils have high
capacity for atmospheric methane sink and thus maintaining forest area is important if their sink
characteristics are to be preserved.
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