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Response of methane production and oxidation potential to exogenous substances in the Phragmites australis marsh sediments of

Shanyutan wetland in the Min River estuary
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Abstract: Methane, a powerful greenhouse gas, is both produced and consumed in estuary sediments. Studying the response of methane production and oxidation
potential to exogenous substances in estuarine marsh sediments is important to environment protection and greenhouse gas emission reductions. The rates of
methane production and oxidation of sediments under the Phragmites australis marsh in the Shanyutan wetland in the Min River estuary were determined using

incubation experiment. Different exogenous substances, including substrates, electron acceptors and nutrients, were added to explore the affecting factors of
methane production and oxidation potential. High concentration (500 mg - kg'1)ofmethyl alcohol and trimethylamine and 0~500 mg - kg'1 of ferrous ion promoted
methane production potential, nitrate (0~500 mg - kg'1 ), nitrite (0~500 mg - kg'1), ferric iron (50 mg - kg'1 )and ammonium (50~500 mg - kg'1) inhibited methane
production potential, while there was no significant influence for methyl alcohol (0~50 mg - kg'1), trimethylamine (0~50 mg - kg'1), low concentration of ammonium

1

(0~5mg - kg'1) and acetic acid, sulfate, manganese ion and phosphate radical at the concentration of 0~500 mg - kg'1. Furthermore, 0~500 mg - kg™ ' of ferric iron

and manganese ion promoted methane oxidation potential, while methyl alcohol, trimethylamine, nitrate, nitrite, sulfate, ammonium and low concentration of
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phosphate radical (0~50 mg - kg'1) inhibited methane oxidation potential. However, various concentrations of ferrous ion didn't make significant difference on
methane oxidation potential. Methane emissions will increase as a response of methane production and oxidation potential to acetic acid, methyl alcohol,
trimethylamine, phosphate radical, ammonium and ferrous ion, but will mitigate in response to ferric iron and manganese ion.
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