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Fig. 1 Organic carbon mineralization characteristics of abandoned paddy soils in hydro-fluctuation belts under different
soil moistures and temperatures
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Fig. 2 Temperature sensitivities of organic carbon mineralization of
abandoned paddy soils in hydro-fluctuation belts under different
moisture conditions
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Table 2 Kinetic parameters for organic carbon mineralization of abandoned paddy soils under different soil moistures and temperatures

Co(mg/kg) k(d™) h(x107°d™") Co/Cs(%) Co/SOC(%o)

TIMI 27.01+£4.03 ¢ 0.225 £ 0.043 be 2.73+0.28 ¢ 5227+1.71a 1.84+0.27¢

TIM2 4738 +£6.07 de 0.165+0.019 c¢d 2.85+0.16 ¢ 64.75+2.96 a 323+0.41 de
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T2M3 88.09 = 7.41 abc 0.194 £ 0.022 cd 6.47 £ 1.32 abc 61.52+547a 6.01 £0.50 abc

T2M4 68.50 £9.26 cd 0.039+0.012¢ 8.01 +£3.82 abc 58.04 £10.09 a 4.67 £0.63 cd
T3M1 72.30 £5.18 bed 0.327 £ 0.020 ab 6.31 £0.71 abc 56.12+1.39a 4.93 £0.35 bed

T3M2 101.58 £3.59 ab 0.344 £ 0.049 a 13.40+0.86 a 4955+ 6.27a 6.93 +£0.24 ab

T3M3 100.33 £ 6.36 ab 0.302 +0.033 ab 11.27 £0.76 ab 4958 + 144 a 6.84 +0.43 ab

T3M4 106.67 £ 14.09 a 0.104 +£0.014 de 8.94 £ 1.13 abc 5598 +598a 7.27+096a

HCy k h Ces 66 Co/Ces
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Effects of Soil Moisture and Temperature on Organic Carbon
Mineralization of Abandoned Paddy Soil in the Hydro-
fluctuation Belt of the Three Gorges Reservoir

TANG Jiang', DING Changhuan', FAN Jingjing', LIAN Maoshan', CI En"*", WANG Zifang', XIE Deti'?

(1 College of Resources and Environment, Southwest University, Chongqing 400715, China; 2 Chongqing Engineering
Research Center for Agricultural Non-point Source Pollution Control in the Three Gorges Reservoir Area, Chongqing
400715, China)

Abstract: An incubation experiment was conducted in the laboratory to investigate the effects of soil moisture and
temperature on soil organic carbon (SOC) mineralization of abandoned purple paddy soil in the hydro-fluctuation belt of the
Three Gorges Reservoir. Three incubation temperatures (10, 20 and 30°C) and four moisture levels (40% water holding capacity
(WHC), 70%WHC, 100%WHC and shallow submerged condition) were designed in the experiment. The results showed that:
1) During the entire incubation period (66 d), there were no significant differences in SOC cumulative mineralization amounts
among 70%WHC, 100%WHC and shallow submerged conditions at the three temperatures (10-30°C). At 10°C incubation, SOC
cumulative mineralization amount at 40%WHC treatment was significantly lower than those of 70%WHC and 100%WHC
treatments (P<0.05), but there was no significant difference between shallow submerged and 40%WHC conditions. SOC
cumulative mineralization amounts of 40%WHC treatments at 20°C and 30°C incubation were significantly lower than those of
other treatments. So, it indicated that compared to 70%WHC treatment, 40% WHC treatment had negative-effects on SOC
cumulative mineralization of abandoned paddy soil, but high moisture (100%WHC and shallow submerged condition) had no
significant promoting or inhibiting effects to SOC mineralization. 2) Under the same soil moisture condition, SOC cumulative
mineralization amounts of abandoned paddy soil in the hydro-fluctuation belt increased as temperature increasing. 3) Under
higher temperature, the temperature sensitivity had no significant difference in treatments under different soil moisture conditions,
but soil moisture significantly influenced temperature sensitivity under lower temperature. The Q) under shallow submerged
condition was 2.33, significantly higher than 40%WHC treatment, but had no significant difference with 70%WHC or 100%WHC
treatment. With the increase of temperature, temperature sensitivity was significantly decreased under shallow submerged
condition, but it changed inconspicuously when soil moisture content was less than 100%WHC treatment. Both temperature and
moisture could affect SOC mineralization significantly, but they had no significant interaction effects. 4) Two-pool first-order
model indicated that temperature and soil moisture influenced SOC mineralization through influencing the content of labile SOC
fraction and the mineralization rate of recalcitrant SOC fraction.

Key words: Soil organic carbon; Mineralization; Soil moisture; Temperature; Three Gorges Reservoir



