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Abstract: In order to explore the mineralization characteristics of soil organic carbon, we carried out soil organic carbon mineralization cul-
ture experiments lasting 196 days using the soil from 0~20 ¢cm and 20~40 e¢m depths with different fertility (high, medium, and low soil fer-
tility). The results showed that the soil organic carbon mineralization rate varied over time and exhibited a consistent trend in maize fields
with different soil fertility (the mineralization rate first increased, then decreased, and finally stabilized ). With the decrease in soil fertility,

the mineralization rate of soil organic carbon gradually decreased. At the end of the culture experiment, there were significant differences in
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the cumulative mineralization amount of soil organic carbon between the 0~20 ¢cm and 20~40 c¢m deep soils with the same soil fertility level

(P<0.05). Compared to the other soil fertility levels, the soil organic carbon in the low fertility soil was the most unstable, with the smallest
soil carbon pool. Compared to the 0~20 c¢m deep soil, both the organic carbon mineralization rate and the cumulative mineralization amount

of soil organic carbon of the 20~40 c¢m deep soil were lower for the same soil fertility level, which indicated that the surface soil stability
was poor, and inhibited the fixation of organic carbon. Accompanied by the process of soil organic carbon mineralization, the soil microbial
biomass carbon (MBC) and dissolved organic carbon (DOC) contents were lower than the initial stage. The mineralization potential (C,) of
soil organic carbon was positively correlated with the soil organic carbon, total nitrogen, ammonium nitrogen, nitrate nitrogen, MBC, and
DOC contents. Soil organic carbon mineralization is an important part of the carbon cycle in the terrestrial ecosystem, and the stability of
soil organic carbon at different soil depths likely would be affected when the soil fertility varies. This study provides data support for under-

standing the dynamic trend of soil organic carbon in soils with different fertility levels and the benefits of carbon sequestration and emission

reduction in maize fields.

Keywords : soil fertility; soil organic carbon; organic carbon mineralization; active organic carbon
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Table 1 Basic physical and chemical properties of the tested soil

+ e 5 TR K 2R A LA A R AY
Soil fertility  Soil depth/cm Soil moisture/% pH(H.0) Total nitrogen/g-kg'  Organic carhon/g-kg”'  NHi-N/g-kg™ NO;-N/g-kg™
iR 0~20 16.10+0.00Ab 8.11+0.04Ab 1.12+0.01Aa 8.43+0.15Aa 3.56+0.22Aa  36.80+6.34Aa
HSF 20~40 18.85+0.00Aa 8.20+0.06Aa 0.75+0.02Ab 5.65+0.16Ab 2.92+0.33Ab  21.11£2.37Ab
i g 0~20 14.47+0.00Bb 7.92+0.06Bb 1.07+0.01Ba 7.87+0.14Ba 2.90+0.75Ba 29.10+3.87Ba
MSF 20~40 16.95+0.01Ba 8.16+0.14Aa 0.57+0.01Bb 4.84+0.17Bb 1.88+0.11Bb 15.23+1.23Bb
% 0~20 11.16+0.00Cb 7.36+0.05Cb 0.91+0.01Ca 4.94+0.07Ca 2.25+0.09Ca 12.42+1.00Ca
L5F 20~40 13.89+0.00Ca 7.55+0.06Ba 0.45+0.02Ch 2.66+0.12Ch 1.31£0.10Ch 10.98+0.51Ch

AR E FREFOR AR R ) (8] 22 5 8.3 (P<0.05) , AN [RNE P B3R R 0~20 em 5 20~40 em 8] 22 5 8.3 (P<0.05) . T [,

Note: Different capital letters indicate significant differences in different fertility (P<0.05) , and different lowercase letters indicate significant

differences between 0~20 cm and 20~40 cm(P<0.05). The same below.
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Figure 1 Soil organic carbon mineralization rate under different

soil fertility
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Table 2 Two way ANOVA results of soil physico—chemical properties

11 H Items pH 27K 4L Soil moisture %A Total N A HLAK Organic carbon S ANH-N  BAZNO-N
b F1559% Soil fertility sk ok sk sk ok sk
R Soil depth sk ok *% sk sk o
Hb F37KFx - HEVR B Soil fertilityxSoil depth  * ns . o N o

TE A FORTE 0.05 7K 22 B s+ FORAE 0.0 KV F 2R B s FoRERARE . T,

Note: *Correlation is significant at the 0.05 level; **Correlation is significant at the 0.01 level; ns is not significant. The same below.
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Figure 2 Cumulative amount of soil organic carbon mineralization with different soil fertility

R3 TEENRYT U —RINESH

Table 3 Parameters of the first—order kinetics for the soil organic matter mineralization

WS LHERE R s B8 Fitting parameters 0t

Soil fertility Soil depth/em  Cumulative mineralization/mg-kg™ A fk 3 C,/mg kg WAL H B k/x107d! R

= 4th 7] HSF 0~20 990.66+38.27Aa 1513.78+112.09Aa 8.98+0.55Bb 0.996 14.32
20~40 574.87+17.47Ab 649.32+56.28Ab 11.65+0.35Aa 0.990 11.20

i g MSF 0~20 771.75+8.83Ba 1207.99+109.97Ba 10.19+0.60Aa 0.990 11.48
20~40 454.368+15.77Bb 460.892+45.74Bb 9.14+0.54ABa 0.998 11.30

I3 LSF 0~20 629.60+10.63Ca 817.35+38.80Ca 8.97+0.68Ba 0.998 15.59
20~40 349.77+4.97Cb 372.77+12.12Cb 10.26+0.60Ba 0.999 15.10
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Table 4 The initial content of soil active organic carbon in different soil fertility , depth and its changes after cultivation

H 1 K - A A4 W = ik MBC/mg - kg™ AP P DOC/mg kg™

Soil fertility  Soil depth/em NGRS FJE LRI WIIR ) SRy WME
i J) HSF 0~20 440.67+14.40Aa  358.34+17.68Aa 82.33+3.29Aa 7.11+0.27Aa 3.59+0.23Aa 3.13+0.09Aa
20~40 201.52+4.75Ab 161.99+1.94Ab 39.53+4.40Ab 5.01+£0.18Ab 2.80+0.03Ab 2.21+£0.19Ab
it ) MSF 0~20 334.75+3.25Ba 281.35+4.19Ba 53.40+0.95Ba 5.00+0.45Ba 3.09+0.03Ba 1.92+0.42Ba
20~40 165.79+2.28Bb 140.66+2.81Bb 25.13+2.02Bb 3.45+0.21Bb 2.28+0.02Bb 1.17£0.22Ba
i 77 LSF 0~20 156.82+0.96Ca 112.57+0.82Ca 44.25+1.76Ca 3.41+0.41Ca 2.25+0.20Ca 1.15+0.21Ca
20~40 70.44+2.33Ch 56.14+1.26Ch 14.29+1.75Ch 2.40+0.13Ch 1.79+0.12Ch 0.61+0.03Ca

x5 TEC, FSBUERBIERES
Table 5 Correlation analysis of soil Cp, k and soil physicochemical properties

T H Items pH(H.0) EES T TN SOC NH:-N NO;-N DOC MBC
C, 0.301 0.030 0.935%%* 0.930%%* 0.788%* 0.869%* 0.863%* 0.941%*
k 0.230 0.455 -0.205 -0.231 -0.061 -0.052 -0.002 -0.189
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