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Fig.1 Schematic diagram of solid model and hedgerow
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Table 1 Runoff reduction benefit of hedgerows under different rainfall intensity and slope gradient

VAT R e SRR IR IR TTHR
Runoff intensity/ Slope Total runoff/L Runoff reduction benefit/%  Contribution rate of runoff reduction/%
(mmh™) gradient/(°) Rexo Rro Rp> Ry R R P P
60 15 158.26+1.89¢ 142.01+1.39b 137.35+1.90a 13.21 10.27 2.94 71.71 2229
25 129.78+1.22¢ 113.90+3.24b 95.80+1.29a 26.19 1224 13.95 46.74 53.26
120 15 440.95+3.48b 435.05+5.74b 385.56+2.35a 12.56 1.34 11.22 10.66 89.34
25 322.76+4.24¢ 317.02+2.37b 286.60+3.11a 11.20 1.78 9.43 15.88 84.12
P34 Average 262.94 251.99 226.32 15.79 6.41 9.38 37.75 62.25

: Rexas Rras Rex 239019 CK R AN P 3IHIZRAE P IGRETIR: Rov R Al R S0 HIAREMNES . R 3053 R 1383 (IR KA s Pua 1 Poo 20 5N AR B 1
NERY M BB BRI TR FATANE) T R R R A B R R AR S RN R AR B A B E VR (P<0.05) o R

Note: Reka, Rr2 and Rp; are the total runoff under the condition of control check (CK), only hedgerow roots (R) and hedgerow (P), respectively; R,, R,» and R, are the
runoff reduction benefit of the hedgerow, the underground part of the hedgerow and the aboveground part of the hedgerow, respectively; P, and P, are the contribution
rate of runoff reduction of the hedgerow, the underground part of the hedgerow and the aboveground part of the hedgerow, respectively; Different letters in the same row
under the same rainfall intensity and slope gradient indicate significant differences between different treatments (P<0.05). The same below.
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Table 2 Sediment reduction benefit of hedgerows under different rainfall intensity and slope gradient

W B o BRI o MG . IR TTR o
Runoff intensity/ - . Total sediment/kg Sediment reduction benefit/%  Contribution rate of sediment reduction/%
(mmh™) Slope gradient/(") Rexs Res Rp3 Rs R Ra Py Py
60 15 8.23+0.12¢ 5.54+0.12b 2.34+0.11a 71.54 32.65 38.89 45.64 54.36
25 44.63+1.13¢ 28.40+0.54b 11.99+0.36a 73.13 36.37 36.77 49.73 50.27
120 15 108.14£2.40c  86.97+1.47b 17.70+0.48a 83.63 19.58 64.05 2341 76.59
25 149.94+5.38c  106.11+£3.04b  38.92+1.03a 74.05 29.23 44.82 39.48 60.52
T Average 77.74 56.76 17.74 75.59 29.45 46.13 39.56 60.44

¥: Rexss Rpss Rps 435108 CK. R M P BTHAAT FHLERME; Ry R Fl R 20 AR E . M R340 FUbE L2 IRIDRUES s Pus R Pos 23 B NAEA) 5 1tk
TSN Hu B ER S KRV TTHR A o

Note: Rcks, Rrs and Rps are the total sediment under the condition of control check (CK), only hedgerow roots (R) and hedgerow (P), respectively; Rs, R,3 and R3 are the
sediment reduction benefit of the hedgerow, the underground part of the hedgerow and the aboveground part of the hedgerow, respectively; P,3 and P,; are the
contribution rate of sediment reduction of the hedgerow, the underground part of the hedgerow and the aboveground part of the hedgerow, respectively.
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1.34%~12.24%F1 2.94%~13.95%, X B[] - H 90 25 35 PIUR I 5T R RN 62.25% M 37.75%, iX % B R A B
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Effects of Vetiveria zizanioides hedgerow on the erosion of purple soil of
slope land in the Three Gorges Reservoir Area of China

Guo Ping!, Xia Zhenyao'?, Gao Feng®, Hu Huan!, Zhang Qianheng®, Yang Yueshu'?, Xiao Hai'**
(1. Key Laboratory of Geological Hazards on Three Gorges Reservoir Area (China Three Gorges University), Ministry of Education, Yichang

443002, China;, 2. Engineering Research Center of Eco-environment in Three Gorges Reservoir Region, Ministry of Education, China
Three Gorges University, Yichang 443002, China)

Abstract: Purple soil erosion of slope land has posed a serious threat to the operation safety of the Three Gorges Project in
recent years. Fortunately, the hedgerow has widely been one of the most important measures for soil and water conservation on
slope land. Most studies have also demonstrated that the hedgerows can effectively reduce the runoff and sediment of the slope.
However, the specific reduction was still lacking on the aboveground and underground part of hedgerows. Taking the purple
soil of slope land in the Three Gorges Reservoir Area as the research object, this study aims to clarify the effects of
Vetiveriazizanioides L. hedgerow on the erosion of purple soil. Simulated rainfall experiments were also conducted at 2 slope
gradients (15° and 25°), 2 rainfall intensities (60 and 120 mm/h), and 3 slope conditions (CK-Control check, P-Hedgerow, and
R-Only hedgerow roots). The specific characteristics were analyzed for the initial runoff time, runoff, and sediment with
rainfall duration under different slope conditions. The results indicated that the average contribution rates were 48.28% and
51.72% of the aboveground and underground parts to the increase of initial runoff time, respectively. The runoff production
showed a trend of first increasing and then fluctuating, finally stable under different rainfall intensity and slope conditions. In
sediment yield, the erosion rate of slope always kept a fluctuating and stable trend under the condition of P slope, whereas,
there was a slow increase at first and a rapid increase under the condition of CK and R slope. The runoff reduction efficiency
of hedgerows ranged from 11.20% to 26.19%, while the sediment reduction efficiency of hedgerows ranged from 71.54% to
83.63%. The average benefits of sediment reduction, underground and aboveground parts were 75.59%, 29.45%, and 46.13%,
respectively, which were 4.79, 4.60, and 4.92 times of the average. The average contribution rates were 62.25% and 37.75%
for the aboveground and underground part of hedgerows to the runoff reduction, respectively, while the average contribution
rates were 60.44% and 39.56% to the sediment reduction, respectively. Correspondingly, the hedgerows greatly contributed to
delay the runoff generation, where the contribution rates were not significant for the aboveground and underground part of
hedgerows to the initial time of runoff generation. Meanwhile, the hedgerows can be expected to effectively reduce the runoff
rate and erosion rate, where the effect of the aboveground part was greater than that of the underground part. Consequently,
there was a more obvious effect of hedgerows on sediment reduction. More importantly, the effect of the aboveground part on
runoff and sediment reduction was greater than that of the underground part. Anyway, Vetiveriazizanioides L. hedgerow can
widely be expected to prevent the erosion process of purple soil in slope land. The finding can also provide a scientific basis
for the prevention and control of soil and water loss on purple soil slopes in the Three Gorges Reservoir Area.

Keywords: soils; erosion; hedgerow; Three Gorges Reservoir; underground part; aboveground part; runoff and sediment
reduction benefit



