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Abstract: To investigate the effects of soil temperature and soil moisture on soil respiration, we measured soil respiration
rates of a revegetated area and a shifting sand area in the Tengger Desert using the Li-6400-09 soil respiration chamber
technique. Results showed that; (1) soil respiration rates remained low at nighttime and exhibited a single-peak curve at
daytime from April to October, and compare to the shifting sand area, a remarkable seasonal variation occured in the
revegeteated area; (2) soil respiration rate was linearly correlated with volumetric soil moisture in the 0 —5 cm layer, and
a more significant correlation was obtained in the revegetated area than in the shifting sand area (R’ =0.27, p <0.01,
revegetated area; R° =0.10, p =0.03, shifting sand area). In addition, when the volumetric soil moisture was higher than
its mean value during the experiment period (6.78% for revegetated area; 6.94% for shifting sand area) , soil respiration
rates were distinctly higher than when the volumetric soil moisture was belowed the mean value, with the ratios between
them were 2.6 and 1.6 for the revegetated area and the shifting sand area, respectively; (3) an exponential model can be
used to describe the relationship between soil respiration and soil temperature at depth of 5 cm. The calculated Q,, values
were 1.23 and 1.43 when the soil moisture was lower than its mean value, and 2.23 and 1.72 when it was higher than its
mean values for the revegetated area and the shifting sand area, respectively. Thus, we conclude that the soil moisture

affects not only the soil respiration rates, but also the sensitivity of soil respiration to temperature in the Tengger Desert
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Fig. 1 Precipitation amount in ten days before each measurement
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Table 1 Mean value of soil respiration rate, soil volumetric moisture and soil temperature

IR R TE Ko
H-H Soil respiration rate( wmolem ~2s~!) Soil temperature( °C ) soil volumetric moisture( % )
Mont. -day X WYX A X WYX FEHE X WX

Revegetated area Shifting sand area Revegetated area Shifting sand area Revegetated area Shifting sand area
04-24 0.361 +0.133a 0.173 +0.066a 16.67 +2.55b 17.50 +2.46b 9.51 +0.35a 9.88 £0.35a
05-24 0.518 +0.125a 0.178 +0.052a 20.53 +2.04ab 22.49 +1.15ab 8.95 +0.39a 8.51 0. 14b
06-22 1.330 +0.219b 0.138 £0.044a 21.49 +1.70ab 22.49 +1.33ab 10.72 +0.88a 9.25 +0.45ab
07-23 0.279 +0.044a 0.134 +0.035a 27.88 +2.24a 27.47 +1.53a 4.56 +0.06b 5.78 £0.10c¢
08-24 0.284 +0.067a 0.107 +£0.024a 27.10 £1.72a 26.62 +1.72a 3.66 +0.12b 4.38 +0.06d
09-22 0.320 +0.026a 0.085 £0.015a 22.74 +1.64ab 25.21 £1.91a 3.87 +0.08b 5.23 +0.08cd
10-21 0.299 +0.064a 0.069 £0.024a 11.29 +1.47b 13.47 +1.80b 6.06 +0.33b 5.56 £0.13¢

B P39 + FrUETR Date are means + SE; ¥4 )5 F-BIAH R R BIETE p <0.05 KP L25A BE, AR FRERRHETE p <0.05 KF
25 8E Same letters indicate have no significant differences between mean values at p <0. 05 level and the different letters indicate the significant
differences between mean values at p <0. 05 level
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Fig. 2 Daily dynamics of soil respiration rate, soil temperature
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Table 2 Regression of soil respiration rate, soil volumetric moisture and soil temperature

TSR < FHE TSR > FHE
BH Item A S
Soil moisture < mean value Soil moisture > mean value
FE X, Revegetated area y= -0.138 +0. 008z +0. 052w y=-0.940 +0. 055¢ +0. 065w
R*=0.177 p<0.05 n=41 R*=0.525 p<0.01 n=43
WYX Shifting sand area y=-0.161 +0. 005z +0. 028w y=-0.751 +0. 014z +0. 066w
R*=0.217 p<0.05 n=48 R*=0.516 p<0.01 n=36

y: IR 3R Soil respiration rate;w: Scm 3R BE Soil temperature;z: 0 ~Scm 37K 4> Soil moisture
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