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Improvement and Experimental Verification of the Adaptability of Plowing and Planting

Machinery under Different Soil Conditions
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[Abstract] This study addresses the challenges of significant soil variations across China's regions and insufficient
adaptability of tillage machinery. We developed an adjustable tillage blade system, intelligent operation
parameter control device, and multifunctional composite mechanism. The upgraded equipment significantly
improved soil structure: clayey soils gained enhanced aeration and water permeability, while sandy soils
demonstrated improved water retention and nutrient conservation. The system enables direct field reuse of
mushroom waste materials by uniformly blending them into soil, thereby increasing organic matter content and
microbial activity. An intelligent temperature—humidity monitoring system adjusts soil conditions according to
crop needs, creating optimal growing environments that boost yields and quality. This research provides
technical support for advancing agricultural mechanization and resolving regional adaptation issues in farming
equipment.
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