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Short-term Effects of Nitrogen and Sulfate Addition on CH, and CO, Emissions

in the Tidal Marsh of Minjiang River Estuary

HU Min-jie, REN Peng, HUANG Jia-fang, TONG Chuan "
(Research Centre of Wetlands in Subtropical Region, Key Laboratory of Humid Sub-tropical Eco-geographical Process of the Ministry of
Education, School of Geographical Sciences, Fujian Normal Universities, Fuzhou 350007, China)

Abstract: In April 2015, using enclosed static opaque chamber-GC techniques, the short-term effects of nitrogen and sulfate addition
on the CH, and CO, emissions were measured in the Cyperus malaccensis marsh in the high tidal flat of the Minjiang River estuary, and
the key factors controlling the variation of CH, and CO, were examined. The influences of nitrogen and sulfate addition on the CH, and
CO, emissions were different in different time scales. CH, emission increased significantly under the NH,Cl (NH) and NH,NO, +
K,S0,(NS) additions (P <0.01), CO,emission increased significantly with NS addition ( P <0.05), but CH, and CO, emissions
demonstrated an obvious fluctuation pattern with KNO; (NO) and K,SO, (S) additions. Compared with the control ( CK), average
CH, emissions increased by 286.36% and 122.73% , respectively, in the NH and NS addition treatments, average CO, emissions
increased by 39.92% and 34. 24% , respectively, with the NH and NS additions treatments. The nitrogen and sulfate addition changed
the temporal variation of CH, and CO, emissions from the C. malaccensis wetlands in growing season. Significant correlations were found
among CO,, CH, emissions, and soil temperature, electrical conductivity (EC) , DOC ( dissolved organic carbon) and NH, -N (P <
0.05 or P<0.01) in the treatments with NH and NS additions; and soil temperature, EC, DOC and NO, -N (P <0.05 or P <0.01)
in the treatments with NO and NS additions. Temperature, EC and nitrogen availability were the dominant factors controlling the
temporal variations of CH, and CO,emissions in estuarine tidal marsh ecosystem.

Key words : greenhouse gas emissions; nitrogen and sulfate addition; Cyperus malaccensis; tidal wetlands; Minjiang River estuary
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Fig. 1 Distribution of sampling sites in the Minjiang River estuary
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Table 1 ~ Soil physicochemical properties of the high tidal flat wetlands in the Minjiang River estuary
sk - EC R KR TC DocC TN NH, -N NO; -N
A P /mS-cm ! /grcm ™3 /% /g-kg™! /mg-kg ! /g-kg™! /mg-kg ™! /mg-kg !
24 6.84+0.06 3.43+0.12  0.69£0.09 96.56 £17.24 31.00 £1.60 206.38 £60.54 2.90 £0. 10 10.51 £0.01  0.59 +0.09
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Fig. 2 Variations of CH, fluxes in estuarine wetland treated with different nitrogen and sulfate addition
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Table 2 Pearson correlation analysis between CH,, CO, fluxes and soil environmental parameters
CH co
1817 S , : , ,
CK NH NO S NS CK NH NO S NS
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