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Abstract: Optimizing the ridge—furrow ratio is an effective strategy to exploit the potential of light, temperature, water, and
air resources in dryland crops and improve productivity. This study investigated the effects of ridge—furrow ratio variation within the
integrated technology of mini—ditch planting on ridge combined with plastic mulching and vertically rotary sub—soiling on potato
water utilization, marketability, and yield stability, providing theoretical support for future standardized planting parameters and
optimal spatial configuration in semi—arid dryland potato cultivation. From 2021 to 2023, a comparative experiment was conducted in
Anding District, Dingxi City employing full plastic film coverage on ridge with mini —ditch and vertically rotary sub —soiling
technology, with 3 ridge—furrow ratio treatments (50 ¢m:50 cm, 60 ¢m:40 cm, 70 ¢m:30 cm). Results indicated that the impact of
ridge —furrow ratio variation on water use efficiency and potato yield was dependent on annual precipitation. In years with higher
precipitation, increasing the ridge —furrow ratio enhanced potato yield, whereas in drier years, a higher ridge —furrow ratio led to a
yield reduction.Based on tuber yield, commodity yield, water use efficiency (WUE), and yield stability, the 60 ¢cm:40 c¢cm ridge—furrow
ratio was identified as the optimal specification for the combined planting model using mini—ditch on ridge and vertically rotary sub—
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soiling tillage technology with full film mulching. However, in terms of commodity rate and commodity yield alone, the 70 ¢cm:30 cm

ridge —furrow ratio effectively improved potato commodity rate and commodity yield. It is recommended to moderately increase the

ridge—furrow ratio in years with higher precipitation to balance improvements in potato yield and commodity rate.
Key words: Potato; Vertically rotary sub-soiling; Ridge—furrow ratio; Yield; Water use efficiency; Yield stability
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