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Abstract  Background and Aims  Soil respiration is a major flux in the global carbon cycle. A small
change in soil respiration may result in a large increase of atmospheric CO,. Land conversion has the greatest
impact on the terrestrial ecosystems among the components of global change but the effects on soil respiration
are inadequately understood. Our objective was to examine the response of soil respiration to conversion from
forests to agricultural lands using broad-leaved Korean pine forest and reclaimed cropland in the Changbai
Mountains .

Methods We used an Infra-red Gas Analyser IGA linked to a 50 em x 50 em X 15 em chamber without a
bottom. Three 50 c¢m x 50 cm steel frames were inserted to a soil depth of 3 =5 c¢m in randomly selected plots
one day prior to measurement. When measuring the chamber was put on the steel frame to make a closed con-
tainer capturing CO, from the soil surface and piping the gas of chamber through the IGA. We repeated mea-
surements every 15 days during the growing seasons from 2003 to 2005.

Key Results Diurnal and seasonal variations of soil respiration were mainly affected by soil temperatures. Soil
respiration rate reached a maximum around noon in cropland plots about six hours earlier than that in forest
plots. Minimum rates occurred at 5:00 am in cropland plots and 7:00 — 8:00 am in forest plots. Diurnal vari-
ations were driven mostly by temperature. During the growing season soil respiration had a statistically signifi-
cant exponential relationship with soil temperatures at 5 cm depth but was weakly correlated with soil volumet-
ric water contents at 10 cm depth. Although soil temperatures in cropland plots were higher than those in forest
plots  soil CO, efflux in forest was about twice that in cropland during the growing season May to September .
During the period of measurement soil respiration rate of cropland ranged from 23.4% to 76.3% that of for-
est. Therefore vegetation types were another factor affecting soil respiration due to the change of land-use.
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Q1 values of soil respiration averaged 2.92 for forest plots and 3.07 for cropland plots which may be overes-

timated .
Conclusions

changes in abiotic and biotic factors

including soil physicochemical properties

Differences in soil respiration rates and patterns between forests and croplands result from
due to land-use change.
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Table 1 Soil physicochemical characteristics of experimental plots
Land type Organic lc Total 1\{ CEN atio Bulk d(infily Total porosity pﬂHv e
mg g mg g g m”” %
Korean pine forest 125.6 10.6 11.9 0.64 75.9 4.9
Cropland 27.9 2.9 9.6 1.10 58.4 5.7
0~10 cm Values in table measured in 0 — 10 cm depth under soil surface

1 WBGU Special Report 1998 . The accounting of biological sinks and sources under the Kyoto Protocol .
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Table 2 Correlative coifﬁcients between soil respiration and soil temperature in Korean pine forest plot and cropland plot
Land-use type T, Ty Ts Ty Ts Ty
Korean pine forest 0.424 0.585 0.937" 0.819 0.525 0.230
Cropland  Maize 0.858 0.872 0.957" 0.685 0.315 0.057
T, Air temperature T Surface temperature Ts Tyo T)s To 5 10 15 20 cm Ts Ty Tis T mean soil
temperature at 5 10 15 20 cm depths  * Significant level p <0.01
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Table 3 ANOVA analyses of soil respiration between broad-leaved Korea pine forest plot and cropland plot

Lal 2005

F P
Source of variance Sum of squares Degree of freedom Mean square F value p value
Intergroup 18.090 1 18.090 5.384 0.031
Innergroup 67.198 20 3.360
Total 85.288 21
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