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Effects of farmland management measures on soil organic carbon turnover and microorganisms

WANG Yang'?, YANG Dian-lin"?, WANG Li-li"*", ZHAO Jian—ning"?, LIU Hong—mei'?, TAN Bing—chang"?, WANG Hui'?,

WANG Ming-liang'?, HUANG Jin*, ZHANG Xiao—fu’

(1. Agro-Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2. Key Laboratory of Origin
Environmental Pollution Prevention and Control, Ministry of Agriculture and Rural Affairs/Tianjin Key Laboratory of Agro—environment
and Agro—product Safety, Tianjin 300191, China; 3. College of Agronomy & Resources and Environment, Tianjin Agricultural University,
Tianjin 300384, China; 4. Tea Research Institute, Shiyan Academy of Agricultural Sciences, Shiyan 442000, China; 5. Economic Crop Re-
search Institute of Shiyan City, Shiyan 442714, China)

Abstract: Farmland management measures can have a significant impact on the carbon cycle of farmland ecosystems, which can affect soil
fertility, agricultural production, and food security, and more broadly, climate change and environmental health. In this paper, the effects of
different farmland management measures (fertilization methods, planting systems, and farming models) on soil organic carbon, greenhouse

gas emissions, and soil microorganisms were reviewed. The increase in soil organic carbon was fastest when organic and inorganic fertilizer
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were applied. Moreover, there was a threshold effect between the amount of fertilizer applied and the soil carbon inventory. The application

of organic fertilizer increased the CO, emissions flux in the soil, and the application of phosphorus and potassium fertilizers reduced the
globe warming potential of farmland soil more than nitrogen fertilizer. Increasing the application ratio of organic fertilizer to phosphate fertil -
izer was beneficial, leading to an increase in microbial richness in the soil and accumulation of microbial biomass carbon. Planting struc-
ture and planting density both affected the carbon storage of farmland soil, and planting structure had a significant impact on greenhouse
gas emissions in farmland ecosystems. Compared with traditional monoculture planting, crop rotation and intercropping could effectively re-
duce the greenhouse gas emissions of farmland. At the same time, crop rotation was more conducive to increasing soil microbial diversity
than continuous cropping. Conservation tillage improved the efficiency of farmland soil carbon, reduced greenhouse gas emissions, and had

a positive impact on microbial activity, diversity, community structure, and carbon source utilization. Finally, we summarized the applica-

tion of international mainstream carbon models to farmland ecosystems, and present future development prospects.

Key words: farm management measures; soil carbon reserves; greenhouse gases; edaphon; model
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