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Effect of Freezing and Thawing on the Content of Organic Carbon of Black Soil
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Abstract:In order to investigate the mechanism of organic carbon transformation and provide a theoretical basis for increasing soil organic

carbon fixation, improving soil fertility and reducing greenhouse gas emissions, outdoor monitoring and indoor simulating experiments were

carried out to study the effects of freezing and thawing treatments on black soil organic carbon. The effects of alternative freezing and thawing
treatments on the content of total organic carbon and easily oxidized organic carbon were not significant. With the freezing temperature and
freezing and thawing frequency increasing, the content of soil organic carbon decreased by 0.04~0.95 g*kg™, the content of easily oxidized or—
ganic carbon also decreased, with the highest value of oxidizable organic carbon being 1.23 mg kg™, However, the correlation analysis showed
alternative freezing and thawing treatments had no significant effects on the content of total organic carbon and easily oxidizable organic car—
bon (P>0.05) but had an obvious effect on the water soluble organic carbon and the content of microbial biomass carbon(P<0.05).With the al—-
terative freezing temperature and freezing and thawing frequency increasing, the contents of water soluble organic carbon increased by 8.61~
46.36 mg kg™ and 6.21~37.85 mg kg, averaged 26.08 mg kg™ and 20.11 mg kg™ respectively, but the content of microbial biomass carbon
significantly decreased by 73.21~372.71 mg*kg™ and 10.64~368.12 mg kg™, with the average values being 220.91 mg kg™ and 133.54 mg*

kg™ respectively. During the processes of soil freezing and thawing, the content of soil original organic carbon had no significant effects on the
soil organic carbon, but the application of organic matter had great influence on the content of soil organic carbon and could enhance the con—
tent of water soluble organic carbon and easily oxidized organic carbon.

Keywords: alternative freezing and thawing treatment; black soil; total organic carbon; water soluble organic carbon; microbial biomass car—

bon; easily oxidized organic carbon
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Figure 1 Effect of alternative freezing and thawing on the content

of total organic carbon in black soil under field conditions
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Figure 2 Effect of alternative freezing and thawing on the content

of total organic carbon in black soil under imitative examination
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Table 1 Effect of freezing and thawing temperature on the content

of total organic carbon under different quantity straw(g*kg™)

o RREL 4°C -3¢ -18°C
1 3 24.30 23.39 23.42
5 2421 23.26 23.36

10 24.07 23.47 23.48

2 3 28.72 28.47 28.55
5 28.72 28.31 28.49

10 28.52 28.37 28.48

3 3 39.78 39.29 39.44
5 39.54 39.34 39.43

10 39.72 39.42 39.43

4 3 51.76 51.55 51.44
5 49.99 51.14 50.42

10 51.71 51.21 51.34
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RAS IREE R REAS , TCIBVRRLIR (3 K .5 IR .10 IR)7K
VS PEA ML S TG 0, 35 T B2 7E 8.61~46.36 mg*
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Table 2 Effect of freezing and thawing temperature on the content of

water soluble organic carbon under different quantity straw(mg*kg™)

+HfE VRRCEL 4°C -3C -18C
1 3 36.54 57.57 84.46
5 36.33 69.74 96.19

10 36.43 79.08 102.40

2 3 70.64 92.71 101.32
5 70.37 103.05 130.28

10 70.20 124.77 141.32

3 3 111.97 134.38 150.59
5 111.76 153.72 180.24

10 111.04 174.38 199.72

4 3 178.74 197.70 22843
5 178.29 220.15 258.94

10 178.84 250.43 296.79
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Table 3 Effect of freezing and thawing temperature on the
content of easily oxidized organic carbon under different

quantity straw(mg-kg™)

+HE PRI EL 4°C 3 -18C
1 3 2238 21.67 22.07
5 21.77 21.12 21.73

10 21.73 21.66 2243

2 3 27.13 27.26 27.64
5 26.79 27.13 27.41

10 26.28 27.23 27.51

3 3 38.26 37.22 37.76
5 37.97 37.72 37.39

10 38.08 37.45 37.75

4 3 49.08 48.64 48.61
5 4891 48.47 48.59

10 4872 48.56 48.66
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Figure 3 Effect of freezing and thawing on the content of microbial

biomass carbon in black soil under field examination
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Table 4 Effect of freezing and thawing temperature on the content of

microbial biomass carbon under different quantity straw(mg kg™

+HE RRAREL 4°C -3C -18C
1 3 900.51 800.67 645.14
5 960.12 763.42 548.53

10 925.79 669.36 446.08

2 3 981.45 889.32 799.03
5 970.81 774.56 701.35

10 954.15 651.81 600.00

3 3 1 895.93 1 455.45 1.055.36
5 1527.81 133437 948.13

10 1316.09 1.030.87 851.56

4 3 1782.42 1 697.57 1324.86
5 171731 1 496.87 1 254.56

10 1 745.81 135229 1.039.25
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