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Exploring the control effectiveness and carbon emission reduction

benefits of different fertilization strategies for source control of
non-point source pollution in agricultural farmlands
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Abstract

Agricultural activities are among the significant sources of non-point source (NPS)
pollution in Taiwan and worldwide. In particular, the excessive application of chemical
fertilizers leads to the leaching of nutrients such as nitrogen and phosphorus, which in turn
pollute nearby rivers and reservoirs. This study focuses on orchards in the Shimen Reservoir
watershed to evaluate the effectiveness of various fertilization strategies in controlling NPS
pollution and their potential for reducing carbon emissions. It also incorporates agricultural
waste reuse technologies to explore their contributions to sustainable agriculture. Through
local field trials, the study compares conventional full-dose fertilization with reduced
fertilization schemes integrated with biochar and microbial inoculants. The results indicate
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that the application of biochar and microbial agents can reduce nitrogen losses by 36.9% to
50.8% while maintaining crop yields. In addition, biochar improved the pH value and nutrient
availability of acidic sandy loam soils (pH 5-6), while microbial inoculants enhanced organic
matter decomposition and nutrient uptake by crops. Agricultural residues such as rice husks,
corn stalks, and bamboo waste were converted into biochar using pyrolysis. Carbon footprint
analysis and life cycle assessment (LCA) confirmed the carbon sequestration potential and
emission reduction benefits of this approach, achieving both source control of pollution and
resource recycling. The findings of this study not only provide an innovative strategy for
agricultural NPS pollution mitigation but also offer a practical pathway toward carbon
neutrality and circular economy development.
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