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Impact of tillage erosion on hydraulic erosion under crop cultivation
conditions in arid valley region of Southwest China

Wu Wenfu, Zhang Zehong
(School of Geographical Sciences, China West Normal University, Nanchong, Sichuan 637009, China)

Abstract: [Objective] This study aims to investigate the mechanisms by which crop planting affects tillage
erosion and hydraulic erosion on sloping farmland, thereby providing countermeasures and recommendations for
soil erosion control and ecological restoration of sloping farmland in the region. [Methods] Taking the sloping
farmland in the arid valley of Xide County, Liangshan Prefecture, Sichuan Province, as the research object, this
study conducted simulated tillage and scouring experiments, combined with the magnetic tracer method, to
measure tillage displacement and erosion rates in maize fields, buckwheat fields, and bare land and analyzed the
characteristics of runoff and sediment yield under different crop types and flow conditions. [Results] (1) Crop
cultivation significantly reduced soil tillage displacement and erosion rate, and the average tillage displacement
(11.82 cm) and erosion rate (38.15 t/hm?) of maize fields were only 44.8% and 50.3% of those of bare land
(26.38 cm and 75.85 t/hm?) , respectively. (2) Crop cultivation markedly delayed slope runoff yield time. At a
flow rate of 10 L/min, the runoff yield times of maize and buckwheat fields (30 min and 33 min) were more than
1.5 times longer than that of bare land (12 min). (3) Crop cultivation significantly reduced runoff and sediment
yield rates, and the runoff and sediment reduction effects were more pronounced at medium and low flow rates

(7.5 L/min and 5 L/min). [ Conclusion] Crop cultivation plays a crucial role in reducing tillage erosion and
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hydraulic erosion. Crops enhance soil shear strength and infiltration capacity through soil stabilization and enhanced

infiltration, thereby reducing loose material sources.

Keywords: tillage erosion; crop cultivation; arid valley region; hydraulic erosion
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Table 1 Basic information of soils under different crop types

. N UL/ %
(0.02~2 mm) (0.002~0.02mm)  (<<0.002 mm)
i 0~60 1.3~1.6 1.525 12.7 28.78 16.27 54.95
F oK b 0~60 1.9 1.423 11.2 29.34 16.21 54.45
TR 0~60 1.2 1.453 11.8 28.59 15.65 55.76
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Fig. 3 Relationship between tillage displacement distance and slope gradient
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Table 2 Tillage erosion characteristics of
different crop types
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S
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Table 3 Tillage erosion rates of different land types
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