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Soil and water conservation effects of two urban shrubs under
simulated rainfall conditions

Hu Jing', Ma Jiangang"*, Zhao Tonghui', Wang Xinyu', Chen Juanjuan'
(1.College of Soil and Water Conservation, Southwest Forestry University,
Kunming, Yunnan 650224, China; 2.Zhanyi Karst Ecosystem Positioning Observation
Research Station, National Forestry and Grassland Administration, Qujing, Yunnan 655500, China)

Abstract: [Objective] The soil and water conservation effects of urban shrub vegetation were investigated, in
order to provide a scientific basis for the scientific selection of plants in urban green space planning and for the
prevention and control of soil erosion. [Methods] Field runoff plot experiment with simulated rainfall were
conducted to study soil and water loss characteristics of Loropetalum chinense var. rubrum and Euryops
chrysanthemoides under six rainfall intensities and two slope gradients. All experiments were performed with
ryegrass (Lolium perenne) planted beneath both shrubs. [ Results] D Soil and water loss on slopes much higher
than that on flat ground. For L. chinense var. rubrum, runoff yield on slopes was 9.60—19.24 times, and sediment
yield was 3.99—9.22 times than that on flat ground. For E. chrysanthemoides, runoff yield on slopes was 0.91—

4.70 times, and sediment yield was 0.90—4.61 times than that on flat ground. For bare soil, runoff yield on slopes
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was 1.41—7.69 times, and sediment yield was 1.67—5.84 times than that on flat ground. @ Runoff and sediment
yields increased with rainfall intensity, but the increase varied with vegetation type and slope gradient. @ Vegetation
effects were dependent on environmental conditions: on flat ground L. chinense var. rubrum was significantly
better than E. chrysanthemoides in reducing runoff and sediment (p<C0.001) , but this difference diminished on
slopes or under extreme rainfall (100-year return period). @ The interaction between vegetation type and rainfall
intensity was significant, while that between slope gradient and vegetation type was weak. However, both
interactions increased soil and water loss. [ Conclusion] Urban shrubs effectively conserve soil and water, but
extreme rainfall (100-year return period ) diminishes their efficacy. Thus, in urban green space vegetation
configuration, priority should be given to plant species with dense canopy structures and leathery leaves (e. g.,
L. chinense var. rubrum) to enhance soil and water conservation under extreme rainfall and reduce the risk of soil
and water loss.

Keywords: simulated rainfall; Loropetalum chinense var. rubrum; Euryops chrysanthemoides; runoff and

sediment yield ; rainfall intensity
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Table 1 Basic information of runoff plots
— i/ 0—30 em = J2 L N AL AL/ 6 R/ KR/ Wi/ gy
- ) 73 ok Fokr (gecem ) em  (m*-#k D %
-_ 0 17.90+6.11 26.99+4.27 55.12+1.83 1.22+0.08 0 0 0
5 15.61£6.33 36.51+4.13 47.89+£3.71 1.09£0.02 0 0 0
0 26.45+12.73 26.84+0.46 46.70+£10.86 1.10£0.09 48.91 3 92.53
ZLAEMEAR
5 16.25+6.24 28.5645.02 53.49+1.13 1.14+0.04 49.57 3 91.74
" . 0 12.68+£1.12 30.5345.78 56.7945.91 1.14+0.10 50.17 4.5 90.71
TRt B84 44
5 21.26+13.62 25.26+4.92 53.48+10.91 1.15+0.06 50.38 4.5 90.56
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Table 2 Design of simulated rainfall for experiment
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BN L 42.0940.36 49.7840.48 57.304£0.40 61.94+0.32 66.35+0.43 72.75+0.44
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Fig.1 Total runoff volumes under different rainfall

intensities in each runoff plots
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Fig.3 Total sediment yield under different rainfall
intensities in each runoff plots
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Fig.4 Sediment production rate under different rainfall intensities in each runoff plots
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Table 3 Results of inter-subject effect
test for runoff rates
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Table 4 Results of inter-subject effect test on
sediment yield rates
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Table 5 Multiple comparison results of runoff and sediment yield rates among
different vegetation types under various slope gradients
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Werg /() b # 41

¥ 2% plE 1 7* ¥ 2% plE 1 7*

W -2T B R A 0.125 <20.001 0.418 0.103 7 <20.001 0.382

0 i - 14 B 42 2 0.105 <£0.001 0.356 0.091 8 <20.001 0.324
EANE R - N AL ] —0.020 <20.001 0.287 —0.012 <<0.001 0.205

M - 2T FE A AR 0.167 <<0.001 0.453 0.147 <20.001 0.412

5 i - 1A B 42 2 0.184 <20.001 0.487 0.157 <20.001 0.438
AN 2% N A L TR 0.017 0.400 0.005 0.011 0.589 0.003
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Table 6 Multiple comparison results of runoff and sediment yield rates among
different vegetation types under varying rainfall intensities

I /a A | : : : : : :

¥ifH 2 pIH 1 7* ¥ 2 p1H It 7*
-1 AE M A 0.096 0.002 0.214 0.073 0.004 0.178
5 M- 8 4 5 0.089 0.004 0.187 0.074 0.003 0.191
AR ¥ NN ] —0.007 0.109 0.032 0.001 0.925 0.001
P -2T AE M A 0.089 0.009 0.183 0.100 <20.001 0.254
10 MR -4 4 3 0.099 0.003 0.221 0.108 <20.001 0.289
LLAEME A - B 42 2 0.011 0.435 0.012 0.008 0.336 0.009
P -£T AE M AR 0.123 0.001 0.271 0.114 <20.001 0.342
20 R - A B 423 0.136 <20.001 0.325 0.115 <20.001 0.348
LIAGME AR VR 1 4 58 0.013 0.707 0.008 0.003 0.999 <£0.001
WM -2T AE M A 0.127 <£0.001 0.218 0.102 <20.001 0.193
30 RRHE - U B4 28 0.126 <0.001 0.214 0.107 <£0.001 0.208
AW ¥ NG Al —0.001 0.997 <£0.001 0.004 0.950 <20.001
P -4T AE A 0.156 <20.001 0.287 0.140 <£0.001 0.253
50 b -2 14 0 4 2 0.148 <£0.001 0.261 0.141 <£0.001 0.258
CLAGME AR -V 8 45 5 —0.007 0.937 <£0.001 0.001 0.997 <20.001
Wb -7 A fi K 0.298 <<0.001 0.512 0.233 <<0.001 0.432
100 MRl - 7 8 4 4 0.269 <<0.001 0.438 0.205 <20.001 0.482
CLARME AR -V B 4 5 —0.029 0.492 0.008 —0.028 0.473 0.006
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