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SUKANDA CHUERSUWAN : THE EFFECTS OF WASTEWATER
TREATMENT BY CONSTRUCTED WELTNADS ON GREENHOUSE
GAS FLUX DYNAMIC AND SOIL BACTERIAL PROFILE. THESIS

ADVISOR : ASST. PROF. PONGTHEP SUWANWAREE, Ph.D. 232 PP.

GREENHOUSE GAS EMISSIONS/DIURNAL VARIATIONS/SEASONAL
VARIATIONS/BACTERIAL PROFILE/CONSTRUCTED WETLANDS/

DOMESTIC WASTEWATER

This study was conducted to quantify CO,, CHs and N,O fluxes from wetlands
constructed for wastewater treatment, to estimate diurnal and seasonal fluctuations of
these gases, and to investigate the effects of plant species on microbial distribution
and gas fluxes. The experimental scale constructed wetlands were built in Suranaree
University of Technology, Nakhon Ratchasima province during 2009-2011. Twelve
constructed wetlands were built with identical dimensions of 2.0 mx 0.5 mx 0.8 m
(lengthxwidthxdepth). Experiments employed two regimes of constructed wetlands,
free water surface flow (FWS) planted with Phragmites sp., Canna sp. and Cyperus
sp. and subsurface flow (SF) planted with Cyperus sp. The average CH4, N,O and
CO, fluxes from FWS planted with various emergent plants were 5.9+9.8, 1.8+2.1
and 30+20 mg/m*/hr, respectively. In comparison, the average CH4, N,O and CO,
fluxes from SF planted with Cyperus sp. were 2.9+3.5, 1.05+1.7 and 15.2+12.3
mg/m?/hr, respectively. Diurnal fluctuations of greenhouse gas fluxes were observed.
Higher CHy4 flux occurred during daytimes while the flux at night was lower. These

diurnal variation patterns were correlated with changes in soil temperatures, since



II

high temperatures during daytime allow higher microbial activities resulting higher
production of methane. Average CO, flux during nighttime was higher than daytime
due to respiration. However, N,O fluxes did not show an obvious pattern of diurnal
variation. Seasonal fluctuations of greenhouse gas fluxes were also observed. The
average CHy and N,O fluxes were highest in the hot rainy season (July-October),
whereas average CO, flux was highest in summer season (March-May). The means of
CH; and N,O fluxes from different plants species were significantly different
(p<0.05). FWS planted with Phragmites sp. emitted the highest CH4 flux, but lowest
N,O flux. Additionally, the types of microbial communities in both types of

constructed wetlands were influenced by the depth of soil, but not by plant species.
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