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Effects of Biochar Application on Soil Organic Carbon Fractions, Enzyme
Activities, and Microbial Necromass Carbon Accumulation in Paddy Soils

Liang Menglu'*, Chen Junhui', Ye Xuezhu®, Zhang Qi’, Xiao Wendan®, Shi Qiwei’, Chen De”
(1.Zhejiang Key Laboratory of Soil Remediation and Quality Improvement, College of Environment and Resources and
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Safety of Agro-Products, Zhejiang Key Laboratory of Soil Remediation and Quality Improvement, Institute of
Environmental Resources, Soil and Fertilizer, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China;
3.Kegiao Agricultural and Aquatic Technology Promotion Station, Shaoxing, Zhejiang 312030, China)

Abstract: [Objective] This study investigates the effects and mechanisms of biochar application on the
accumulation of total soil organic carbon (SOC) and key organic carbon fractions such as microbial necromass
carbon (MNC) in paddy soils. [Methods] A field experiment was conducted to analyze the changes in SOC

fractions, such as MNC and enzyme activities, five years after a one-time application of maize straw biochar at
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rates of 20 t/hm* (M20) , 30 t/hm* (M30), and 40 t/hm® (M40). [ Results] Compared with the control (no
biochar application) , biochar treatments increased the contents of SOC, particulate organic carbon (POC) , and
(MAOC) by 19.4%-45.0%, 36.3%-65.3%, and 13.4%-47.2%,

respectively, whereas dissolved organic carbon (DOC) and microbial biomass carbon (MBC) decreased by

mineral-associated organic carbon

9.8%v29.2%, and 19.5%-29.1%, respectively. Biochar treatments had no significant effects on the contents of
biomarkers such as mannosamine, glucosamine, muramic acid, and galactosamine, nor on fungal necromass
carbon (FNC) and bacterial necromass carbon (BNC). However, biochar treatments significantly reduced the
contribution rates of FNC, BNC, and MNC to SOC by 16.6%-32.4%, 16.7%-27.2%, and 17.0%-30.8%,
respectively. The M30 treatment significantly decreased the activities of polyphenol oxidase (PHOX) , peroxidase
(PERO) , a-glucosidase (AG), B-D-cellobiohydrolase (CB), and B-xylosidase (XYL) by 19.8%, 24.7%,
32.7%, 34.2%, and 33.7%, respectively. Correlation analysis indicated that the contribution rate of MNC to
SOC was significantly negatively correlated with pH, POC, and MAOC, and positively correlated with MBC and
some hydrolytic enzyme activities. Random forest model prediction showed that MAOC and pH were the main
driving factors determining the contribution of MNC to SOC. [ Conclusion] Biochar application enhances the
accumulation and stability of SOC mainly by promoting the accumulation of POC and MAOC rather than MNC.
The results provide a theoretical reference for improving soil carbon sequestration in paddy soils through biochar
application.

Keywords: biochar; fungal necromass carbon; organic carbon fractions; particulate organic carbon; mineral-

associated organic carbon; soil carbon sequestration
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Fig.1 Soil organic carbon fractions under different treatments
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