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Abstract CH, and N,O are the two main greenhouse gases with great contribution to global warming. Natural wetland in
the north hemisphere is recognized as one of the most important global sources of atmospheric CH,. But its role in
contribution to N, O is not clear. Nutrient enrichment may impact the greenhouse gas emission from freshwater marshes. As
the largest freshwater marsh distribution area in China Saijiang Plain has experienced the extensive reclamation over the
past 50 years. Large area of the marshes was drained for agricultural production. The remained marshes are often subject to
high levels of nitrogen enrichment from atmospheric deposition surface runoff loading and agricultural drainage which
affected the CH, and N, O emission from marsh ecosystem. In this work we discuss the effects of exogenous Nitrogen on the
CH, and N, O fluxes of marshes using an in situ field fertilization experiment with the static chamber technique. Ammonia
Nitrate solution were applied at a rate of 0 control 60 120kgN hm > and 240kgN hm ~*. Monitoring results showed the
maximum CH, flux of these four levels is 3.67mg CH, m > h~" 11.01 mg CH, m >h~" 11.28 mg CH, m > h ™' and 5. 82
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mg CH, m > h™" While the maximum N,O flux is 0.27 mg m > h™" 0.65 mg m™> h™' 1.0 mg m™* h™" 2.26
mg m* h™'. The results indicated exogenous nitrogen input increases the CH, and N, O emission. Comparing with the
control level the CH, flux of other three fertilization levels increases by 181% 254% and 155% and the N, O fluxes
increased 21% 100% and 533% respectively. During the growing season nitrogen input does not have obvious influence
upon the seasonal dynamic pattern of CH, emission flux. But every Nitrogen input especially of the highest level brings
about the obvious fluctuation of the N, O emission flux. With the increasing of nitrogen input there is an exponential
increase trend of N,O flux R*=0.97 p <0.01 .CH, flux under the high nitrogen input was lower than those under the
low and medial nitrogen input which was related to the plant growing stages and the microbial activity of CH,-producing.
The exogenous nitrogen input changed the CH, and N, O fluxes not only via the direct effect but also by affecting the wetland

microbial process.

Key Words exogenous nitrogen freshwater marshes CH, and N, O fluxes
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kg hm LN 60 kg hm~* MN 120 kg hm > HN 240 kg hm 3
2003 4 50cm x 50cm x 20cm
PVC
100cm x 100¢m x 50¢m 60 kg hm >
CH, N,0 2005 5 14
9 NH,NO, 2 1
1
Table 1 The physical and chemical features of the experiment soil
. . C:N m cm "3
Wetland type Soil type Depth cm SOC % ™ % Bulk density
0~5 14.81 £5.10 0.95+0.25 17.55 £5.25 0.56 +0.21
Deyeuxia angustifolia Meadow swamp soil 5~15 7.63 £0.72 0.82+0.25 9.72 £2.11 0.79 £0.17
1.3
— 6 CH, N,0
50cm x50¢m x20cm 50c¢m x 50cm x 50cm 50cm x 50cm x 50cm 3
0 10 20 30min 60ml 24h
Agilent 4890 2 30min r
> _de M P
>0.9 p<0.05 r'>0.9 ]_dthoXPo
T,
><70><H 151 2005 5
2-~3 1 7 30 ~10 00
19 ~21 SOOC
10d 1 1
1.4
Microsoft excel 2003 origin 7.5 origin7. 5
One-Way ANOVA CH, N,O
2.1
CH4 N20 22 23
2 2 26%
p=0.5 44% p=0.1  375% p=0.05
10d 1 1
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1 origin7.5  One-Way ANONA
p>0.5 p=0.05
2.2 CH,
2 CH, 2 +
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Fig. 1 Dynamics of Doyeuxia angustifolia plant height
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Fig. 2 Seasonal variation of CH, emission in all nitrogen levels
n =3 The vertical bars represent standard error of the mean n =3
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CH4 27 28 CH4 CH4 29
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Table 3 Average CH, fluxes in all treatments during the different stages mg m % h~!

CH, CH, emission flux
Treatment > 6 7 8 . ? The average of the
May June July August September .
growing season
CK 1.06aA 1.72aA 0.23aA 0.24aA 0.11aA 0.68a
LN 1.28aA 4.72aC 0.53aA 0.37aA 0.90aA 1.91b
MN 2.27aC 5.57aD 0.53aA 0.64aA 1.07aA 2.40b
HN 1.49aA 3.15aB 0.77bA 1.29aA 1.26bA 1.73b
a b 5% ABCD 5% The

difference in a column with different letters a b or A B C D is significant at the 5% level. Comparison of the mean among the treatments in the same

month or the months in the same treatment

2.3
N,0

N,0
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