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Short-term effects of fire disturbance on greanhouse gases emission from hassock
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Abstract: Wetlands are important sources and sinks of greenhouse gases. Fire is an important disturbance factor in forested
wetlands, the forestry of fire disturbance were 1% per year on average in the global. Fire-related disturbance in forests are
more frequent in mid-to high latitudes than elsewhere. In the present study, two kinds of forested wetlands; Carex schmidtii
wetland and Betula ovalifolia-Carex schmidtii shrub wetland, were studied to reveal the emission variation of CH,, CO,,
and N,O under fire disturbance during the growing season. The study area is located in the Lesser Xing’an Mountains. We
used a static opaque chamber and gas chromatography methods, and we monitored related environmental factors. The results

were as follows: disturbance by fire increased air and soil temperature by 0. 1—2.0°C , and lowered the water table by an
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average of 2.7 cm. Burning increased CH, emissions from marsh and shrub wetlands by 56% and 524.9% , respectively.
Burning decreased the CO, and N,O emissions by 27. 1% and 64. 9% respectively from the marsh, and 27. 1% and
64.9% from the shrub wetland. Burning also changed the marsh wetland CO, and shrub wetland N,O flux patterns in the
growing season, but no marked variations were detected in the marsh wetland CH, and N,0, and in the shrub wetland CO,
flux patterns.

The CH, emissions and the seasonal change pattern were affected by fire disturbance. Before and after the fire
disturbance, CH, emission flux remained unchanged during the growing season. The CH, was absorbed weakly by the
wetland soil in spring and emitted in summer and autumn. The CH, emission flux in summer was less than that in autumn.
However, the CO, and N,O emission fluxes had changed. At the unburned site, the CO, flux had a seasonal variation where
summer flux > spring > autumn; under fire disturbance, the CO, flux in summer > autumn> spring. The N, O flux varied in
the order of spring > summer > autumn under no fire disturbance, but under slight fire disturbance, the order was spring >
summer >autumn. The CH, flux from the reference marsh wetland plot (unburned) was significantly correlated ( P<0.05)
with soil temperature at 5 cm depth, but it was not correlated with water table depth in the burned plot. No significant
correlations were found between CH, flux and soil temperature in any soil horizons, or with water table depth in the shrub
wetland. In the reference plots of shrub wetland and marsh wetland, the CO, flux had a significant positive correlation ( P<
0.05) with soil temperature at depths between 0—15 cm; at burned sites, the CO, flux had a highly positive correlation
with soil temperature in the 0—30 cm depth. Fire disturbance enhanced CH, emission intensity, and reduced the CO, and
N, O emissions. Under such circumstances, the global warming potential at burned sites would be decreased by 23.3%.
Therefore, fire disturbance could decrease the emission of greenhouse gases from the two types of forested wetlands.
Statistically significant negative correlation ( P<0.05) was found between CO, flux and water table depth within marsh,
reference and burned plots of shrub wetlands. Burning increased CH, emission intensity, and reduced the CO, and N,O
emissions. The global warming potential at burned sites decreased by 23.3% . Therefore, fire disturbance could decrease

the emission of greenhouse gases from the two types of forested wetlands.

Key Words: Lesser Xing’an Mountains; hassock and shrubs forested wetland; greanhouse gas emission; fire disturbance
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Fig.7 Seasonal variations of N, O flux of the hassock swamp Fig.8 Seasonal variations of N,O flux of the shrubs swamp
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Table 1 Correlation between methane,carbon dioxide, nitrous oxide fluxes with temperature and water table (n=13)

R S hk K pi FHERE Soil temperature /C

Sites Air Water table 0 35 10 15 20 30 40
Cy CH, 0.229 0.574" 0.397 0.177 0.273 0.257 0.273 0.365
C, 0.399 0.405 0.316 0.145 0.193 0.254 0.184 0.226
Gy 0.049 0.057 0.294 0.238 0.231 0.261 0.108 0.099
G, 0.424 0.089 0.014 0.043 0.104 0.113 0.186 0.156
Co CO, -0.670** 0.801** 0.806 ** 0.772** 0.608 * 0.405 0.196 -0.128
o -0.570"*  0.821** 0.820** 0.862 0.775* 0.711* 0.495* 0.168
Gy -0.588"*  0.699*" 0.659 ** 0.564 " 0.439 0.373 0.157 0.140
G, -0.765**  0.756"" 0.830 ** 0.874 0.852*" 0.802 ** 0.650** 0.369
Cy N,0 0.445 0.259 -0.183 -0.306 -0.357 -0.348 -0.455 0.272
C, 0.384 0.204 -0.007 -0.011 0.061 0.087 0.034 0.084
Gy -0.108 0.342 0.249 0.289 0.266 0.290 0.050 0.021
G, 0.332 -0.283 -0.264 -0.138 0.562" 0.027 0.033 0.066

* % P<0.01; * P<0.05; Cy: & X} Hassock Control; C, ; KM K % Hassock Burned; G, A XJ #f Shrubs Control; G, ¥E M ke
Shrubs Burned
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global warming potential GWP ) AKX A 1,23 F1296
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