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Abstract: In the natural state, the soil temperature chinges penodlcally throughout , the day, but there is no unified oplnlon on whethér
the daily variation of soil temperature affécts /the” mlnerahza,tlon of soil organic narbor{l Therefnre' the effect of cyclical temperature
fluctuations on| organic carbon mineralization' ¢f purple soil, widely distributed |in Southwest China, was studied by an incubation
experiment /in the labgthtory. These soils were 1ncubated at three constant temperatures (15, 20, and 25°C ) with cyclically fluctuating
tempgratul‘es (jthe, range, was* within 15/25%) and_wo) & morsturg levels (70% water holding capacity ( WHC) and submerged
condition ) #In e entire incubation period (66 d) , aergbie and submerged condition, variable temperature (15/25°C) cultivation of
purple solill SOC cunmulative mineralization and the mineralization intensity had no obvious differences with constant temperature of
20°C. This indicated that the periodic variable temperature treatment (15/25°C) of SOC mineralization of purple soil with the same
accumulated temperature of constant temperature processing (20°C ). In addition, except for constant temperature of 15°C, the
temperature processing of submerged condition of purple soil SOC cumulative mineralization was significantly higher than 70% WHC
treatment (P <0.05). During the entire incubation period, soil microorganism carbon content could not reflect the SOC mineralization
differences under constant temperature and cyclically fluctuating temperature. According to two-pool first-order model, the submerged
condition can effectively increase the labile SOC pool size of purple soil, but the cyclically fluctuating temperature cannot effectively
affect the labile SOC pool size of purple soil.

Key words :soil organic carbon; cyclical temperature fluctuations; soil moisture; purple soil; mineralization kinetic parameters
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Fig. 2 Cumulative mineralization of soil organic carbon in purple

soil under different hydrothermal conditions
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Table 1 ~ Cumulative mineralization of soil organic carbon in purple soil at different incubation periods
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Fig. 4 Microbial biomass carbon content in purple soil under different hydrothermal conditions
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Table 2 Correlation coefficients between microbial biomass carbon

and SOC mineralization rate of pueple soil under

different temperature treatments

Qb B K4y LB/ C R

MITI 70% WHC 15 0.53

MIT2 70% WHC 20 0:45

MIT3 70% WHC 25 0,08

MIVT 70% WHC 15/25 0.51

M2TI K 15 0:46
M2T2 AR 20 10877 =
213 RLY/S 25 £/ 4, !‘9_89_ 5
VT A R 1525 A4 046

1) R HHIERH * TR TE P <0.05 KT 1=t BH1E [

— ; f‘
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Fities FLIL e, (el b et s
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PR 15°CHh, HRRER S C, S B ER T
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Table 3 Kinetic parameters for organic carbon mineralization of purple soil under different hydrothermal conditions

S H Ko R/ C Cy/mg-kg ™! Co/Ces/ % k/d-! hx1073/d"! Cy/S0C/ %0 R?

MITI 70% WHC 15 37.09 =5. 36¢ 72.32 +3.49a 0.38 £0.07b 2.09 £0.52b 2.64 £0.38¢  0.98
MIT2  70% WHC 20 44.89 +8. 47¢ 68.01 £6. 17a 0.48 0. 10a 2.96 £0.73b 3.20 £0.60c  0.97
MIT3  70% WHC 25 71. 68 +8. 56b 73.93 £5.50a 0.44 £0.07ab  3.56 +1.10b 5.10 £0.61b  0.99
MIVT  70% WHC  15/25 45.97 +11. 87¢ 65.19 £5.07a 0.33 £0.05b 3.43 +1.32b 3.27 +0.85¢  0.98
M2TI ik 15 40.91 +5.27¢ 67.88 £7. 59 0.20 +0. 06¢ 2.52 £0.96b 2.91£0.38¢  0.99
M2T2 K 20 70. 86 +5. 59b 62.77 +8.01a 0.20 +0.0lc 5.35+1.4la 5.04+0.40b  0.99
M2T3 WK 25 87.59 +12.30a 68.00 +3.98a 0.23 +0.02¢ 5.23 0. 59 6.23£0.88a  0.99
M2VT WK 15/25 77.41 £20.41ab  63.59 +11.90a 0.20 0. 06¢ 5.43+1.86a  5.51+al.45b  0.99
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