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Assessment of Soil Carbon Sequestration and Yield
Variation in Paddy Rice Fields
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ABSTRACT

This study aims to evaluate the combined effects of different paddy field management practices
on rice yield, water use efficiency (WUE), and soil organic carbon (SOC) sequestration potential. By
integrating the AquaCrop and APSIM models, eight management scenarios (S1-S8) were simulated
to analyze the impacts of irrigation methods (conventional flooding vs. alternate wetting and drying,
AWD), silicon fertilization, and straw incorporation on crop performance and environmental benefits.
The simulation results showed that both silicon application and straw return enhanced yield and carbon
inputs, while AWD improved WUE and reduced carbon emissions. Among all scenarios, S8 (AWD +
silicon fertilizer + straw incorporation) achieved the best overall performance in yield, WUE, and SOC
accumulation. The study recommends promoting climate-smart rice management strategies with
carbon benefits and strengthening model localization and field validation to support Taiwan’s

sustainable agriculture and net-zero carbon policies.
(Keywords :  AquaCrop; APSIM; Alternate Wetting and Drying Irrigation; Silicon Fertilization;

Straw Return; Soil Carbon Stock)
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Figure 2. Flowchart of AquaCrop and APSIM

Simulations
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