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Effect of Herb Plants on Soil Detachment and Erosion Dynamics
Yang Fan'? Cheng Jinhua'® Zhang Hongjiang'”®> Zhou Zhudong' Dai Jinjun'"’

(1. School of Soil and Water Conservation, Beijing Forestry University, Betjing 100083, China

2. Soil and Water Conservation of Beijing Engineering Research Center, Beijing 100083, China)

Abstract; Water erosion process is the interaction between erosion force of rainfall and runoff and soil
resistance under the various factors, especially the vegetation plays a signification role, therefore, a better
understanding of the effects of different raindrops and runoff characteristics on soil detachment of ground
cover hillslope is basis to research soil erosion dynamics processes. A slope soil detachment experiment
was conducted to reveal the slope erosion dynamic mechanism of herbs coverage. There erosion plots
(0.5 m wide x2 m long) which were composed of upslope sink (1.5 m long) and downslope soil box
(0.5 m long) with average coverage of 0, 20% ~30% , 50% ~60% and 80% ~90% were installed. In
order to research the quantitative influence of herbs structure on soil detachment rate and erosion
dynamics, the experimental treatments separately measured the detachment effect of rainfall and runoff on
slope soil. The results showed that the effect of herbs structure on soil detachment was different, and
sediment reduction rate of roots was higher than the canopy (P <0.05). For two kinds of experimental
herbs, the raindrops retardation coefficient of Artemisia carvifolia canopy is higher than that of Setaria
viridis (L. ) Beauv. canopy(P <0.05), and the sediment reduction effect of roots is the opposite, the
sediment reduction rate was decreased by 57.79% ~ 74.74% and 62.87% ~ 81.21% , respectively.
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This is mainly related to leaf area index and fibrous root content, and root length density and soil

detachment rate present index function relation.

Comparing with the soil detachment resistance

characteristics, for the slope of herbs coverage, granule resistance and wave resistance were increased

with the increasing vegetation coverage. The slope soil detachment dynamics mainly includes the rainfall

and runoff, the herbs coverage on the influence of rainfall and runoff erosion dynamics are 189.21 ~
698.92 J-mm/(m’+min) and 6.27 ~20.38 kg/(m-s’), respectively. The reduction coefficients were
22.75% ~84.04% and 19.68% ~63.97% . This study reveals the important effect of ground cover on

soil detachment from dynamic mechanism, aimed to provide basis research on the hillslope erosion

dynamics.

Key words: herb plants; soil detachment; erosion dynamic; raindrops splashed; runoff scouring
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Fig.1 Sketch illustration of experiment
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Fig.2 Effect of rainfall and runoff on soil detachment
at 60 mm/h
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Tab.2 Root characteristics of experimental treatments

Rl A WAAEYE/ (g2m™?) WA B em? LT R/ em® WRHE/(mom ™) AT 1 mm RK 5 /%
FHiEA 144.26 +8.24 8.42 £2.24 29.12 £5.12 33.56 £9. 86 17.24 £3.24
HEB 232.96 +12.24 14.39 1. 54 53.09 +£7.23 78.18 £5.03 20.24 £4.08
HiEC 328.82 +16.57 28.06 +3. 54 81.56 +11.54 120.86 +11.26 16.24 £2.12
MREE A 123.81 +6. 54 3.97 £1.54 13.49 £3.24 60.09 +7. 88 26.22 +4.34
MEE B 186.28 = 11.21 9.58 £2.17 32.86 £8.21 102. 89 +10. 64 28.24 £2.12
MREE C 291.24 +13.57 15.24 £2.45 46. 12 £10. 22 147.45 £5.33 32.16 £3.21
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Fig. 6 Relationship between soil detachment rate and roots
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Tab.3 Resistance characteristics of experimental treatments
R4l 4 WURLRH 77 f, TE BT f; kL f, Fee w BEL ) f, Yemik Sy F
353 0.15 +0.05 0.25 0 0.13 0.53 +0.05
T A 0.18 0. 04 0.25 0.59 +£0.02 0.13 1.15+£0.06
HHE B 0.22 +0. 04 0.25 1.48 +0.03 0.13 2.08 +£0.07
HHEC 0.25 +0.05 0.25 2.29 +0. 06 0.13 2.92 0. 11
MR A 0.19 +£0.02 0.25 0.64 £0. 04 0.13 1.21 +0. 06
MR B 0.27 £0.05 0.25 1.66 +0.01 0.13 2.31 +£0.06
TR H C 0.30 0. 07 0.25 2.46 £0.02 0.13 3.14 £0.09
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Fig.7 Relationship between soil detachment

rate and resistance coefficient
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Tab.4 Impact of grass on rainfall and runoff

erosion force

RIAE  AR/(Jommem 2-min™')  Ar/(kg'm '-s7?)
T A 216.55 +7.87 6.27 £1.04
HiEB 456. 67 +12.23 14.02 £2.02
HiEC 698.92 +£19.62 17.83 £2.13
MR A 189.21 +£10. 06 7.64 £0.95
MREE B 432.33 +15.72 16.57 +1. 83
R C 685.54 +21.38 20.38 +2.21
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