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Runoff and Sediment Yield Processes in Millet Cultivated Land with Different
Slopes Under Artificial Simulated Rainstorm in the Southern Loess Plateau
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Abstract: Taking millet sloping farmland in the Loess Plateau as the research object, through artificial simu-
lated rainfall test, the influence of millet at different growth stages on the erosion process of sloping farm-
land with different slope gradients was explored, and the characteristics and mechanism of the erosion
process of sloping farmland in the Loess Plateau were revealed. According to the current policy of returning
cultivated land to forest (grass), rainfall characteristics and millet growth characteristics in the experimental
area, artificial rainfall simulation was conducted on millet planting slopes at four growth stages (seedling
stage, jointing stage, heading stage and grout stage) under the conditions of 80 mm/h rainfall intensity and
four slopes (3%, 5°, 10° and 15°). The results showed that millet had a significant impact on the erosion
process of sloping farmland. With the growth of millet, the initial runoff yield time increased, the runoff
yield curve tended to be stable in shorter time, and the average runoff and sediment yield intensity decreased,
and the runoff and sediment reduction benefit of millet increased gradually. On the 3° and 15° slopes, the ini-
tial runoff yield time increased from 5.25 and 1.40 min on bare ground to 12.70 and 7.63 min at the grouting
stage, respectively. On the 3° and 15° slopes, the average runoff yield strength decreased to 0.52 and 0.78
L/(m?* * min) during the grouting period, and the average sediment yield strength decreased to 0.83 and 2.07
g/(m? « min) during the grouting period. Compared with bare field, runoff and sediment yield decreased by
12.27% ~ 48.24% and 19.90% ~ 84.00% , respectively, from seedling stage to grouting stage. The results
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could provide a reference for revealing the erosion mechanism of millet sloping farmland in the Loess Plateau

and provide a scientific basis for regional high-quality development.
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