562 % 452 M + o W) Vol. 62, No.2
2025 43 A ACTA PEDOLOGICA SINICA Mar., 2025

DOI: 10.11766/trxb202312010505 CSTR: 32215.14.trxb202312010505
TEAEE, BRI, Y, W7 E, Bk, . WRE CO X LA NG LI [I]. L3R, 2025, 62 (2): 484-494.
WANG Ruoyao, LI Yuanyuan, XIA Bin, GAO Zihui, Zhao Yunge, XU Mingxiang. Effects of High CO, Concentration on Soil Organic Carbon

Mineralization[J]. Acta Pedologica Sinica, 2025, 62 (2): 484-494.

—_ —_ 3 LS

SARE CO, ¥ LIRB VAT (LRIF I

AR, FHEE, LW, BmTA, RAakD?, wuah

(1. PUALAAMBIBR K LR S TR AR, BRPEIE 7121005 2. BB E WK L OS5 A RIS b oo/ 2 g e R
i Rl E R E G S, BRPYE 712100)

 OE. BAUR COMBEER A TRA, Hul Hea b L AH A2 2 KSR CO, MRS IR F I, W]
e BT As R 5 IR e PR A AL L B T 2s , ISR EE CO, WMATSEm A MUBRE fb i AT 8 . SR ZE 8
FHAE, B CK (400 pmol-mol ™', KK ). 800, 2000, 4000, 6000 Al 8 000 pmol-mol ' 6 4~ CO, MM, WFEA
[l B CO, X HHEA HUBRE LA . 25K 1) b E M CO, (2 000~8 000 pmol-mol ") & M il +HEA7 LAk
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Effects of High CO, Concentration on Soil Organic Carbon Mineralization
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Abstract: [ Objective ] Soil CO, concentration is often higher than that of the atmosphere. Current studies on soil organic carbon
mineralization are mostly conducted under conditions of increasing atmospheric or simulated atmospheric CO, concentration.
This may lead to deviation of the results from the actual organic carbon mineralization process in the soil profile or impose some
bias on indoor mineralization incubation experiments towards the “mineralization potential” rather than the actual mineralization

rate. How and to what extent soil organic carbon mineralization is affected by high CO, concentrations in the soil profile? The
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lack of a clear answer to this question limits the comprehensive understanding of soil organic carbon stability. [ Method ] In this
paper, an indoor mineralization incubation test was conducted with six CO, concentration gradients of CK (400 pmol'molfl,
atmospheric level), 800, 2 000, 4 000, 6 000, and 8 000 pmol-mol ™', and three replicates were set for each treatment. The effects of
different concentrations of CO, on the rate of soil organic carbon mineralization, cumulative mineralization, and active organic
carbon fractions were investigated, and the extent to which CO, concentration and other influencing factors explained the
cumulative mineralization was analyzed. [ Result ] The results showed that: 1) High concentration of CO, (2 000-8 000 pmol-mol™)
in soil significantly inhibited the mineralization of soil organic carbon, with the mineralization rate decreasing by 6.27%—45.61%,
and the cumulative amount of mineralization decreased by 1.72%-40.82%; 2) Lower concentration of CO, (800 pmol-mol™) in soil
significantly promoted the mineralization of soil organic carbon, the mineralization rate increased by 4.38%—12.65%, and the
cumulative mineralized amount increased by 17.37%-48.43%; 3) The CO, concentration in the soil effected the content of active
organic carbon fractions. At a range of CO, concentrations, soil microbial biomass carbon (MBC) content increased significantly
and dissolved organic carbon (DOC) content decreased significantly compared to CK. However, the content of easily oxidizable
organic carbon (EOC) was not significantly changed; 4) The mineralization characteristics of organic carbon showed a significant
negative correlation with CO, concentration, a significant positive correlation with DOC, a negative correlation with EOC, and no
significant correlation with MBC; 5) Under the appropriate conditions of temperature and humidity, the contribution of CO,
concentration to the cumulative mineralization of soil organic carbon reached 22.93%. [ Conclusion ] High CO, concentration
significantly inhibited soil organic carbon mineralization by affecting the soil organic carbon readily available carbon source, which
may be one of the important factors to maintain soil organic carbon stability.

Key words: High CO, concentration; Soil organic carbon; Organic carbon mineralization; Active organic carbon components;

Organic carbon stability
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Table 1 Basic physicochemical properties of experimental soils

SL/ BD/
pH Clay/ Silt/ Sand/
cm (grem™)
(gkg") (gkg!) (gkg!')
0~5 8.56+0.02 37.14+1.39 59.17+£0.15 3.69+0.47 1.33+£0.04
5~20 8.65+0.02 26.49+0.77 58.33+1.03 15.18+0.26 1.42+0.02
SL/ TN/ SOC/ MBC/ DOC/ EOC/
cm (gkg') (gkg") (mgkg!) (mgkg!) (mgkg™)
0~5 0.65+0.01 7.35+0.17 149.22+6.15 98.26+0.02 616.28+4.77
5~20 0.434+0.01 5.23+0.14 61.89+2.73 70.28+4.21 374.28+21.6

[E: SL, 1J2; BD, 1MEF®E; TN, £%; SOC, LA MBC, MUEWAWRE; DOC, WIEHEAIE; EOC, HH
LA LB, FIH. Note: SL, Soil layer; BD, Bulk density; TN, Total nitrogen; SOC, Soil organic carbon; MBC, Microbial biomass

carbon; DOC, Dissolved organic carbon; EOC, Easily oxidized organic carbon. The same as below.
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The same as below.
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Fig.2 Changes of mineralization rate for soil organic carbon in response to different CO, concentrations
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incubation period, 0~90 days. Different lowercase letters mean there is a significant difference( P<0.05 )between different CO, concentration
treatments at the same soil layer. The same as below.

El 3 KR CO, W BT 3 WL 37 fh i

Fig. 3 Average mineralization rate of soil organic carbon in response to different CO, concentrations
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H: B ath CK. 800, 2000, 4000, 6000, 8000 umol-mol™ CO, T L HeA HLaE R i R* 435104 92.71%. 87.18%.
92.55%. 93.74%. 93.55%. 91.77%; &b ' CK. 800, 2 000, 4 000, 6000, 8000 pmol-mol ' CO, ¥ J F + A HLik RFH L& R
S9N 93.91%., 93.40%. 94.01%., 94.22%. 94.44%. 93.36%, Note: Fig. a The cumulative soil organic carbon mineralization R* at CK,
800, 2 000, 4 000, 6 000 and 8 000 umol'mol’1 CO, concentrations were 92.71%, 87.18%, 92.55%, 93.74%, 93.55% and 91.77%,
respectively; Fig. b The cumulative soil organic carbon mineralization R* at CK, 800, 2 000, 4 000, 6 000 and 8 000 pmol-mol' CO,
concentrations were 93.91%, 93.40%, 94.01%, 94.22%, 94.44% and 93.36 %, respectively.

Kl 4 RIA COp BT L3 Pl R b it i sl 25781k

Fig.4 Changes of cumulative organic carbon mineralization for soil organic carbon in response to different CO, concentrations
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Fig. 5 Cumulative organic carbon mineralization in 2 soil layers
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Fig. 6 Changes of MBC (a), DOC (b), EOC (c¢) content in response to different CO, concentrations
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