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Abstract As a mainly limiting factor for plant growth and net primary productivity, the availability of soil nitrogen is critical for the carbon
budgets of terrestrial ecosystem. The climate warming in the Sanjiang Plain is obviously in recent years. In order to get a better understanding
of the effect of temperature on the soil nitrogen mineralization to predict soil nitrogen cycling. The effects of temperature and freeze—thaw on
soil nitrogen mineralization in typical Calamagrostis angustifolia wetland were evaluated by laboratory incubation method. Based on the anal-
ysis of inorganic nitrogen in soil extracts before and after incubation, the results showed that the NH;—N was the main characteristic in the soil
inorganic nitrogen. The net mineralization of soil nitrogen was affected by temperature and incubation time. The net mineralization rate and
nitration rate increased with temperature from —25 °C to 30 °C. The mineralization rate 1.17 mg-kg'-d™ and nitration rate 0.79 mg-kg™'-d™!
had the highest value at 30 “C which could be the suitable temperature for nitrogen mineralization, and the appropriate incubation time was 4
weeks to 5 weeks. The marsh soil nitrogen mineralization was significantly affected by freeze temperature and numbers of freeze—thaw cycling.
The lower freeze temperature generally promoted the nitrogen mineralization in the soils. The results implied that freezing—thawing of the wet—
land ecosystem accelerated the soil nitrogen mineralization, and increased the soil available nitrogen to favor the growth of plants and also in—
creased the possibility of runoff loss of soil nutrients.
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Figure 1 The effects of temperature on soil nitrogen mineralization quantity
1 ANOVA
Table 1 ANOVA results of the effect of temperature and time on the soil net nitrogen mineralization
Source of variance Sum of squares Degree of freedom Mean square F  Fvalue P P value
T 7279.9 4 1 819.9 158.5 <0.001
t 1 365.6 4 3414 29.7 <0.001
X Txt 1206.4 16 75.4 6.6 <0.001

a=0.05 R=0.945.
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Table 2 ANOVA results of the effect of freeze temperature and number on the soil net nitrogen mineralization
Source of variance Sum of squares Degree of freedom Mean square F Fvalue P Pvalue
T 119.62 1 119.62 415 <0.001
N 516.19 5 163.23 56.6 <0.001
X TxN 56.70 5 11.34 3.9 0.012

a=0.05 R=0.915,
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