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Effects of Tillage Erosion on Sediment Yield of Purple
Soil under Different Slopes

HOU Ning' ,WANG Yong" ,ZHAO Hu',ZHANG Xiaoling' ,LIANG Xinlan'

(1. College of Water Conservancy and Hydropower Engineering , Sichuan Agricultural University, Ya’an 625014 , Sichuan, China;
2. College of Forest, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: The purple soil in the hilly area of central Sichuan basin of China is seriously affected by the interaction
of long-term tillage erosion and water erosion, and the internal mechanism of the interaction between the two
erosions and the variation law of hydraulic parameters with slope under different topographic conditions is still
unclear. In this study, purple soil in the Sichuan Basin was selected as the research object. Two test plots of 10 m*
in the rainfall simulation laboratory, one with bare bedrock areas of 2 m” in the summit positions and the other with
no bedrock exposure were chosen for tillage erosion (TE) and the control group (CG) respectively. Five different
slope gradients (5°, 10°, 15°, 20° and 25°) were designed to perform rainfall simulation experiments with
90 mm - h ™' rainfall intensity for 60 minutes. The results show that; (1) Compared with CG, as the slope
gradually increased from 5° to 25°, TE cumulative sediment yield increased by 17.73% , 49.91% , 83.95% ,
57.70% and 29.56% , with the growth rate being the largest at 15°. (2) For TE and CG, the average flow
velocity and Froude number increased with an increase in slope gradient, whereas resistance coefficient and
Reynolds number gradually decreased with an increase in slope gradient. Compared with CG, TE flow velocity,
Froude number, and Reynolds number increased significantly, yet the resistance coefficient decreased significantly
for slope gradients ranging from 10° to 20°. (3) Sediment yield rate was positively correlated with flow velocity and
Froude number, but it was negatively correlated with resistance coefficient. There was no significant correlation
between sediment yield rate and Reynolds number. The fitting results indicate that the average flow velocity could
well predict sediment yield rate and the trend of hydraulics. The findings confirmed that tillage erosion would
aggravate the occurrence of water erosion. Observation also suggested that 15° was the critical slope gradient of
sediment yield under tillage- water joint erosion. This study not only supports the theory of the effect of tillage
erosion on water erosion, but also provides a scientific basis for prevention and control of soil erosion in hilly purple

soil areas in the central Sichuan basin.

Key words: purple soil; slope gradient; rainfall simulation; runoff and sediment yield; hydraulic parameter; the

Sichuan Basin



