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Carbon Sources Metabolic Characteristics of Airborne Microbial Communities in

Constructed Wetlands

SONG Zhi-wen, WANG Lin, XU Ai-ling, WU Deng-deng, XIA Yan
(Institute of Environment and Municipal Engineering, Qingdao Technological University, Qingdao 266033, China)

Abstract: Using BIOLOG-GN plates, this article describes the carbon sources metabolic characteristics of airborne microbial
communities in a free surface-flow constructed wetland in different seasons and clarify the correlation between airborne microbial
metabolic functions and environmental factors. The average well color development (AWCD) , carbon metabolic profiles and McIntosh
values of airborne microbial communities in different seasons were quite different. Analysis of the variations showed that AWCD in
spring and summer differed significantly from that in autumn and winter (P <0.01). In the same season, the degree of utilization of
different types of carbon by airborne microbes was different. Summer had a significant difference from other seasons (P <0.05).
Dominant communities of airborne microbes in four seasons were carboxylic acids metabolic community, carbohydrates metabolic
community, polymers metabolic community and carboxylic acids metabolic community respectively. Principal component analysis
showed that the carbon metabolic characteristics of airborne microbial community in autumn were similar to those in winter but different
from those in spring and summer. The characteristics of carbon metabolism revealed differences between summer and spring, autumn,
or winter. These differences were mainly caused by amines or amides while the differences between spring and autumn or winter were
mainly caused by carboxylic acids. Environmental factors, including changes in wind speed, temperature, and humidity acted to
influence the carbon sources metabolic properties of airborne microbial community. The dominant environmental factors that acted to
influence the carbon sources metabolic properties of airborne microbial community varied between different seasons.
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