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Effects of calcium carbonate on organic carbon mineralization and its temperature sensitivity in yellow soil
LI Ruidong', WANG Xiaoli"", DUAN Jianjun’®, LUO Anhuan', CHEN Ling', CHEN Jia®
(1. Agricultural College, Guizhou University, Guiyang 550025, China; 2. College of Tobacco Science, Guizhou University / Guizhou

Provincial Key Laboratory of Tobacco Quality Research, Guiyang 550025, China; 3. Chinese Academy of Sciences, Puding Karst
Ecosystem Observation and Research Station/Institute of Geochemistry, Guizhou Province, Puding 562100, China)

Abstract: The study of the effects of calcium carbonate and temperature on soil organic carbon mineralization provides a theoretical basis
for the objective evaluation of changes in the respiration process of yellow soil under conditions induced by global warming and lime
application. In this study, a typical yellow soil in Guizhou was used as the object to study the sensitivity of *C—labeled calcium carbonate
(30 g-kg™) to soil organic carbon mineralization and temperature sensitivity at 15, 25 °C, and 35 °C using a 60—day indoor mineralization
culture experiment. The results showed that the CO, release rate from yellow soil under different treatments reached a peak on the 1st day,
and then decreased rapidly, stabilizing from 15 to 60 days. The addition of calcium carbonate inhibited the mineralization of the original
soil organic carbon (P<0.01) and showed a strong negative excitation effect at the initial stage (1~10 days). The negative excitation effect
was —81.0% (25 °C), -69.3% (35 °C), and —54.0% (15 °C) at different temperatures. The cumulative total soil CO, released at 35 °C was
higher than that at 15 °C and 25 °C. Increasing temperature enhanced the mineralization of soil organic carbon (P<0.05). The amount
of *CO; released at 25 °C and 35 °C was significantly higher than that at 15 °C(P<0.05), and the contribution rate to total soil CO, release
was 25 C(27.33%)>35 C(19.36%)>15 °C(13.81%). The temperature sensitivity (Q1) of organic carbon mineralization in yellow soil
ranged from 0.90 to 1.69. The addition of calcium carbonate had no significant effect on the (i value, but the temperature had a significant
effect, and the Q1 value of the 25~35 °C system was higher than that of the 15~25 °C system. The above research suggests that in the range
of 15 °C to 35 °C, exogenous calcium carbonate inhibits the mineralization of organic carbon in yellow soil, and the influence of exogenous
calcium carbonate on the mineralization of yellow soil organic carbon is greater than that of temperature.

Keywords: yellow soil; calcium carbonate; organic carbon mineralization; priming effect; temperature sensitivity; isotopic labeling
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Figure 1 The total CO, release rate from soil
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Table 1 ANOVA of temperature , calcium carbonate , time, and their interactions on CO; release rate,release quantities, SOC cumulative

mineralization quantities ,and @y value

e 1 COL FECE % 4 CO BB B S0C BB L It Quftt
Factor Total CO; release rate Total CO,cumulative release SOC cumulative mineralization Q1 value

i BE Temperature (T) 3.37* 4.35% 3.52% 4.98%
kPR ES Calcium carbonate(C) 356.45%%* 476.93%%* 1256.42%%* 2.17
F5 %I 18] Incubation time (1) 525 483 1242.75%% 1214.39%* 2.38
T*C 0.61 0.84 2.64 0.55

TxI 0.96 0.87 0.82 4.98%%*

CXI 12.09%%* 132.30%* 171.91%* 3.05%

TXCXI 1.39 0.56 0.65 5.13%%*

1R L (P<0.05) 3+ UM i 2 (P<0.01) .

Note: * indicates significance(P < 0.05) ;** indicates extreme significance(P<0.01).
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