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The effects of temperature and moisture on the soil net nitrogen mineralization

in an Aneulolepidium chinensis grassland ,Inner Mongolia,China
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Abstract : Net nitrogen (N) mineralization determines soil N availability, which limits plant growth and productivity. A better
understanding of the effects of temperature and moisture on soil N mineralization will facilitate the prediction of soil N cycling
and primary productivity in grasslands. The objective of this study was to evaluate the effects of temperature (7') and soil
moisture (M) on N mineralization in a typical steppe ecosystem in Inner Mongolia, China. Soil cores were kept in PVC tubes
and adjusted to different soil water contents, and then incubated at different temperatures for 7, 14, 21 and 35 d. The results
showed that the accumulation quantity and rate of soil net N mineralization were significantly related to the temperature effects
(p<<0.001). At lower temperatures (— 10C,0C.5C), the net N mineralization rate was not statistically different
irrespective of the incubation periods. However, net N mineralization rate increased with temperature at higher temperature
(15C,25C,and 35C). Soil moisture also significantly affected net N mineralization. Among the three moisture contents
(0. 15kg/kg, 0.25kg/kg, 0.35kg/kg), the net N mineralization rate was the highest at the moisture content of 0.25kg/kg.
The rate of net N mineralization showed a high variability under different incubation periods (1, 2, 3, 5 weeks). Soil incubated

for 1 week had the highest mineralization rate whereas N mineralization accumulation quantity was largest at 3-weeks. When
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temperature was 35 C and moisture was 0. 25kg/kg, the accumulation of soil nitrogen mineralization was the highest during
21d incubation. With incubation time prolonged, the N mineralization accumulation increased, but the rate of net N
mineralization decreased. These results suggested interactive effects of temperature, moisture and incubation time on the
quantity and the rate of net N mineralization.
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PVC R Table 1 Physical and chemical properties of the soil before
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35C 35d Soil properties Measured value
b ’
pH 7.19
9 b
Soil depth(cm) 0~10
5% , : . coi
Soil type Dark chestnut soil
o Soil bulk density(g/cm?) 1. 31
1 R Total organic carbon(g/kg) 20. 29
Total nitrogen(g/kg) 1. 94
b o b
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Fig. 1 The effects of temperature and soil moisture on soil nitrogen mineralization quantity under the moisture of 0.15,0. 25kg/kg and
0. 35kg/kg
a 1  incubated 1 week;b 2 incubated 2 weeks;c 3 incubated 3 weeks;d 5 incubated 5 weeks
1 ) , . 0. 35kg /kg
0. 35kg/kg .

N 1.3 5 0. 25kg/kg
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5% ) . 3 ANOVA
Table 3 General factorial ANOVA results of the soil net

B ,50% mineralization rate
’ Source of Sum of Degree of Mean ‘F P )
0-35kg/kg ’ variance squares freedom square Foalue Pr=F
s s
) Corrected model 375.53 71 5.29 14.32 0.0001
, pH 7.0~8.2, pH T 759.05 5 151.81 411.24 0. 0001
. 0. 35kg/kg . M 17. 46 2 8.73 23.66 0.0001
X TXM 36. 10 10 3. 61 9. 87 0. 0001
0. 25kg/kg o t 109.37 3 36.45  98.76 0.0001
s X TXt 65. 56 15 4. 37 11.84 0.0001
) X MXt 27. 67 6 4.61 12.49 0.0001
B “ ” 23.77 30 0.79 2.15 0. 0001
TXMXt
3~9C ’ Error 106.32 288 0.37
9~15C 2 bl Total 488.53 359
(—=10~5C) , a=0.05; R?2=0.805
15C s o
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