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Abstract In order to understand more about mechanisms of and factors that influence CH; and N,O produc-
tion in wetlands fluxes of CH, and N,O were measured using static-chamber and gas-chromatography methods
in a marsh wetland located at the Honghe Farm in eastern part of Heilongjiang Province China 47°35'17.8"
N 133°37'48.4" E  from June to September 2003. Three plant communities Carex pseudocuraica  Carex
lasiocarpa and Deyeuxia angustifolia  were selected to measure fluxes of CH; and N,O to contrast the variance
of the emission rates of both greenhouse gases in these different plant zones. Air temperature and soil tempera-
ture at 5 cm depth soil redox potential 0 - 100 em  and standing water depth at each site also were mea-
sured to determine the main factors that control CHy and N,O emissions within and among plant zones.

The wetland was a source of both CHy and N,O during the growing season and emissions showed conspicu-
ous temporal and spatial variations. Similar temporal variations of CH, and N,O fluxes were observed in the C.
pseudocuraica and C. lasiocarpa sites. Emission rates of CH, were higher in July and August while emissions
of N,O were higher in July and September. However the highest emissions of CH, and N,O in the C. angus-
tifolia site occurred about one month earlier than in the C. pseudocuraica and C. lasiocarpa sites. The high-
est CHy emissions observed in the wetland were in the C. pseudocuraica site on July 19 with a rate of 696.24
mg m~* d=! and the highest N,O emissions were in the D. angustifolia site on June 12 with a rate of 2.53
mg m~* d~'. The average CH, flux from the C. pseudocuraica site was 273.6 mg m~* d~! the highest a-
mong the three sites over the growing season but was not significantly different from 259.2 mg m~* d~! of the
C. lasiocarpa site. However both were significantly higher than the 38.16 mg m~* d~! measured in the D.
angustifolia site p <0.000 1 . These results showed that average CHy fluxes in submerged wetlands were
higher than in seasonal wetlands. N,O fluxes from the C. pseudocuraica C. lasiocarpa and D. angustifolia
sites were not significantly different p =0.967 with an average flux of 0.969 0.932 and 0.983 mg m~=
d™" respectively suggesting that submerged and seasonal wetlands had similar rates of N,O emissions.

Air temperature soil temperature soil redox potential and standing water depth were important factors in-
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fluencing emission rates of CHy and N,O from the wetlands. Relationship analysis showed that CH, fluxes were
correlated weakly with air temperature and soil temperature at 5 cm depth within a site 0.201 < r < 0.560
but not correlated with standing water depth  0.100 < r <0.176 . Strong correlations were found between
N>O fluxes and standing water depth r; = —=0.701 r,= —0.528  but no correlation between N,O fluxes
and air temperature and soil temperature at 5 em depth in the C. pseudocuraica and C. lasiocarpa sites —
0.089< r<0.211 was found. However in the D. angustifolia site there were no correlations between
N,O fluxes and the three factors r <0.344 . These results indicated that temperature was more important in
influencing CH, emissions in the seasonal and submerged wetlands whereas standing water depth was more im-
portant in influencing N,O emissions in the submerged wetlands. Furthermore standing water table was the
main control of the difference in CHy emissions among plant zones. However there appeared to be similar rates
of N,O emissions among plant zones in the wetlands with strongly anaerobic conditions.
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1 0~25cm
Table 1  Chemical properties of soils 0 ~25 cm and above-ground biomass in different plant zones
Plant type Organic catbon % Total nitrogen % Above-ground biomass g m~>
Carex pseudocuraica 21.30 1.55 494.2
C. lasiocarpa 19.56 1.67 540.8
Deyeuxia angustifolia 11.97 0.55 716.4
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Fig.1 Distribution of plant communities in the freshwater marsh
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Table 2 Mean rates + SD  of CHy and N,O emissions soil temperature at 5 em depth standing water table and redox potential of soil Eh at
different depth of three plant zones in the wetland in growing seasons and ANOVA analysis
CH, N,O 5 em
CH, flux N,O flux Soil temperature Standing water Redox potential of soil Eh
mg m~> d-! mg m~* d! at 5 cm depth °C depth  ¢m mV
A 38.24 + 47.49 0.969 +0.708* 13.8+3.1° -2.9+5.4" -130.2£235.8°
B 259.30 + 141.98* 0.932+0.513* 12.2+2.2¢ 16.1+4° -264 £47.1°
C 273.64 + 137.55* 0.983 +0.542¢ 12.6+2.5° 18.8 +4* -315.2+99.6°
F 21.49 0.033 1.82 102.24 2.43
p <0.000 1 0.967 0.172 <0.000 1 0.122
n 17 17 17 15 6
Values with different litters at the same column are significantly different p<0.05 A B C 2 See Fig.2
2.3 5 cm Eh 3a
3 A Sem BC 1.2~1.6<C
5 em 6 2 3
3b 6~7
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Table 3 Mean values of CHy and N,O emissions from different plant zones of wetlands in growing seasons in Sanjiang Plain according to previous studies

CH, emission N,O emission

Vegetation mg m~* d-! mg m~% d°! Observation period Cited from
Carex pseudocuraica 273.6 0.969 2003 6 9
June to September in 2003 This study
Carex lasiocarpa 259.2 0.932
Deyeuxia angustifolia 38.16 0.983
- Phragmites com- 942.72 1995 6 9 1996 5 1997
munis-Deyeuxia angustifolia June to September in 1995 and Cui 1997
May in1996
Carex lasiocarpa 496.08
Carex lasiocarpa 854.4 2001 8  August in 2001 Ding et al . 2002
Carex meyeriana 746 .4
Deyeuxia angustifolia 616.8
Carex lasiocarpa 414.96 2001 5 10 2002
May to October in 2001 Wang et al. 2002
Carex lasiocarpa 307.2* 2002 6 2003 4 2003
Deyeuxia angustifolia 205 .44* June in 2002 to April in 2003 Song et al . 2003
Carex lasiocarpa 285.6 2002 6 10 2004
Deyeuxia angustifolia 204 June to October in 2002 Hao et al. 2004
2002 6 2004 5 2004
. - B b
Deyeuxia angustifolia 7.1~453.9 June in 2002 to May in 2004 Wang et al. 2004
Carex lasiocarpa 0.005 2001 8 9 2003
Deyeuxia angustifolia 0.042 August to September in 2001 Liu et al. 2003

a CHy

Annual mean values of CHy fluxes

4

b

CH,

N0

The range of CH, fluxes in growing seasons

Table 4 The relationships between CH, and N,0 fluxes and factors within and among different plant zones

A C
Among plant zones
Factors
CH, N, O CH, N,O CH, N0 CH, N0
AT 0.450 0.344 0.201 -0.295 0.240 0.032
ST 0.359 -0.089 0.392 0.165 0.560" 0.211 -0.956 0.477
SW 0.176 -0.122 -0.100 -0.701™ 0.035 -0.528" 0.998" -0.140
Eh 0.977 -0.017
AT Air temperature ST 5 cm Soil temperature at 5 em  SW Standing water depth ~ Eh Redox potential of soil
* 0.05 Correlation is significant at the 0.05 level —** 0.01 Correlation is significant at the 0.01 level A B C
2 See Fig.2
! A NO
6
2.53 mg m™> d7!
N,O 1/3 A
2003 N,O
NO;~  NO,- N,O 2003 7
1 LiZG 2003 . Study on characteristics of nitrous oxide fluxes of wetland in Sanjiang Plain. Master dissertation Northeast Institute of Geogra-

phy and Agricultural Ecosystem the Chinese Academy of Sciences Changchun 37 —38. in Chinese
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