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Studies on the production of global warming gases in freshwater ecosystems
and its relation to atmospheric environments
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Emission and production of methane and nitrous oxide and their control environments in
freshwater lakes, marshes and paddy fields were studied.

Organic matter supply and oxygen supply to the bottom sediments were the important
factors in controlling methane and nitrous oxide production in the bottom sediments of studied
lakes. Major sources of organic matter for methane production were organic deposits from
euphotic zone in lake ecosystems but fresh organic matter from root system of rice plants in
paddy fields. Larger part of methane in lakes was exported to the aimosphere by enbubbling but
in paddy through mature roots and leaf sheath of rice plants. Methane flux was positively
affected by organic matter and fertilizer application, and negatively controlled by oxidation in the
soils, Analysis of methane production processes using the measure of stable isotope ratio {carbon
and hydrogen) in the incubated paddy soils suggested that cabon sources of methane tend to
change; larger contribution of acetic acid to methane poduction at the initial stage of the soil
incubation and less importance of acetic acid at the late stage. Futher integrated studies on both
poduction and oxidation of methane in natural environments are needed to understand emission
processes of methane from lakes and marshes.
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