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Abstract Aims  Soil respiration is the second largest flux in the global carbon cycle. Human activity espe-
cially forest cutting had brought a lot release of soil carbon. But the effect of forest clear-cutting on soil respi-
ration was not inadequately understood. We chose Korean pine forest in Changbai Mountain as the case study
area. Our aim is to compare soil respiration in clear-cut fields with that in natural Korean pine forests and to
reveal the effects of clear-cut on the density and pattern of soil respiration.

Methods During the growing seasons from 2003 to 2005 soil respiration was measured by a closed static
chamber system in the clear-cut fields and Korean pine forests in Changbai Mountain. Soil temperature and
moisture during the upper layers were observed by geothermometer and TDR system.

Important findings The results showed that diurnal variation of soil respiration at clear-cut plot could be ex-
pressed as single peak curve and the times of the maximum and the minimum soil respiration values appeared
2 — 4 hours earlier than those in forest plot which consisted with that of soil temperature at 5 cm depth. Soil
respiration rate at forest plot was higher with the proportion of 75% than that in clear-cut plot during the grow-
ing season. Soil temperature had a significant exponential relationship with soil respiration. Soil water may
have negative effect on soil respiration during the growing season with high frequency precipitations. The soil
respiration model including the effects of soil water and temperature could explain soil respiration variation
much better than temperature-based soil respiration model. The management of clear-cut forest had obvious ef-
fect on the dynamic characteristics and intensity of soil respiration due to the decrease in biomass and the
change in microclimate in Korean pine forest.
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Table 1 Characteristics of the experimental fields
Important factor Broad-leaved Korean pine forest Clear-cut field
Dominant plant species PAinus koraiensiAsA ' Fraximus ‘ ‘Ulmus davivdi?m Populus us-
mandshurica Tilia mandshurica suriensis Salix
Aboveground biomass 10° kg hm ™2 287.2 1985
Litter mass g m™? 1106.6 1103.3
Belowground biomass g m~> 1798.1 751.9
Bulk density g m™> 0.639 0.496
Organic C mg g~ ! 125.62 172.38
Total N mg g~ 10.56 14.38
C:N proportion 11.01 10.67
pH  Soil pH value 4.91 5.13
0~10 cm Values of bulk density organic C and total N were measured in the soil depth between 0 — 10 cm
CO, 180 s
2
2.2
2.1
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1 24 h 1
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Fig.2  Comparison of soil water contents between Korean pine forest and clear-cut field
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Fig.3 Diurnal variations of soil respiration rates at clear-cut field and Korean pine forest plots
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Fig.7 Relationships between soil respiration and soil water content
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