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Soil Organic Carbon and Its Fractions

LIAO Pan', YANG Lu*, LUO Jiagiao', NING Peng', YU Yang’, BA Xiaobo™*, BAO Xuelian®
(1.College of Resources and Environment, China Agricultural University, Beijing 100193 ; 2.0il Crops Research Institute, Chinese
Academy of Agricultural Sciences, Key Laboratory of Biology and Genetic Improvement of Oil Crops, Ministry of Agriculture
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Abstract: [ Objective] To investigate how maize (Zea mays 1..) intercropped with green manure (cover crops)
from different plant families affects soil organic carbon (SOC) fractions in the topsoil (0—20 cm) and subsoil (20—
40 cm) layers, quantify the contribution of microbial necromass carbon (MNC) to SOC sequestration in such
intercropping systems, and provide a theoretical basis for improving SOC sequestration and soil fertility through

green manure cultivation. [Methods] A field experiment was established with three treatments: maize
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monoculture (MM) , maize intercropped with leguminous green manure hairy vetch ( Vicia villosa Roth., LM) ,
and maize intercropped with graminaceous green manure rye (Secale cereale .., PM). Soil organic carbon, SOC
fractions (particulate organic carbon, POC, and mineral-associated organic carbon, MAOC) , MNC, and key
soil biochemical properties were measured at 0 — 20 cm and 20 — 40 cm depths. [Results] In the 0 — 20 cm
topsoil, SOC mass fractions did not differ significantly among treatments. Compared to the MM control, SOC
mass fractions under the LM and PM increased by 35.0% and 29.1% in the 20 — 40 c¢m layer, respectively. Total
nitrogen content increased significantly by 19.2% and 28.8% , respectively. Intercropping significantly enhanced -1, 4-
glucosidase activity. Compared to the control, MNC in the subsoil rose by 38.1% under LM and by 34.1% under
PM, and SOC was strongly and significantly correlated with MNC. In the topsoil layer, POC content under LM
increased by 45.4% compared to the MM control, whereas in the subsoil layer MAOC content under PM
increased by 27.8%. [Conclusion] Intercropping with green manure sustains SOC in the topsoil layer by
generating POC f{rom decomposing plant residues, While in the subsoil layer the " microbial carbon pump”
enhances MNC accumulation, thereby increasing SOC. LLeguminous green manure promotes SOC sequestration in
the subsoil layer by raising both POC and MAOC, whereas graminaceous green manure acts mainly through

MAOC accumulation. These findings provide theoretical and technical support for fertility improvement and

conservation of black-soil regions..
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Fig.1 Effects of maize intercropping with leguminous and gramineous green manures on soil organic carbon and its fractions
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Fig.3 Effects of maize intercropping with leguminous and gramineous green manures on microbial necromass carbon and the
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Fig.4 Correlations between soil organic carbon, carbon fractions, and necromass carbon
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Fig. 5 Mantel test between soil organic carbon, carbon fractions and environmental factors
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Fig. 6 PLS-PM analysis of the effects of soil properties on organic carbon fractions under different cropping systems
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