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Effects of soil moisture condition and freeze-thaw cycle on soil respiration of different
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Abstract; In Horqin Sandy Land, a semiarid region of Northeast China, soil freeze-thaw caused
by the temperature change in late autumn, winter, and early spring has significant effects on soil
CO, emission, and thus, it is of significance to study the effects of the interaction between soil
moisture content and freeze-thaw on soil respiration. Taking the silvopasture system, cropland,
and grassland in Horqgin Sandy Land as test objects, a simulation experiment was conducted to
study the effects of soil moisture condition and freeze-thaw cycle on the soil respiration under dif-
ferent land use patterns. The results showed that soil moisture condition, freeze-thaw cycle, and
land use pattern all had significant effects on soil respiration. Before freeze-thaw, the soil respira-
tion rate was significantly higher in grassland than in silvopasture system and cropland. During
freeze-thaw, soil respiration rate was higher in silvopasture system than in cropland. After freeze-
thaw, soil respiration rate was significantly higher in grassland than in silvopasture system. When
the soil moisture content was 80% of water-holding capacity (WHC) , soil respiration rate was
significantly higher than that when the soil moisture content was 60% of WHC. During the whole
incubation period (20 days), the amount of soil CO, emission from silvopasture system, crop-
land, and grassland under 60% of WHC was 21.535, 19.908, and 25.037 g CO,
that under 80% of WHC was 26.407, 29.447, and 36.246 g CO, + m™, respectively.
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Table 1 Effect of freeze-thaw cycle on soil respiration in
different land use types

+ A VR R VR VR fe
Koy T (1~44d) (5~16d) (17 ~20 d)

60% WHC Gifkiiih 0.403£0.141 bA  0.27820.092 bB  0.191+0.075 hB
A& H 0.351£0.124 bA  0.23420.097 aB  0.263+0.096 abC
Wb 0.593:0.132aA 0.24320.093 aB  0.32020.154 aC
80% WHC Bibihidh 0.510£0.082 bA 0.323£0.124 aB  0.2370.074 bC
RH 0.796+0.110 cA  0.3120.109 bB  0.230+0.083 bC
M 0.88420.069 aA  0.374x0.172 aB  0.3780.064 aB
SRR NG 74| TR RS 7R AR 22 53 1835 (P<0.05)
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Table 2 T-test between soil respiration and different land
use types
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AR 0.028 0.027 0.041
P3| 0.002 0.000 0.589
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