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Sediment and water control effects by stone sill reverse-slope level
terrace in slope farmland with thin soil layer

TIAN Fei', XIE Yong-sheng'"?, CHEN Lei*, SUO Gai-di', DING Ya-dong®
(1. College of Resource and Environment , Northwest Agriculture and Forestry University. Yangling , Shaanxi 712100, China;
2. Institute of Soil and Water Conservation , Chinese Academy of Sciences, Ministry of water Resources, Yangling, Shaanxi 712100, China)

Abstract: In order to research the sediment and water control effects by stone sill reverse-slope level terrace in slope
farmland with thin soil layer, two standard natural rainfall runoff plots (measure and control plots) were set up and car-
ried out the observation to the rainfall runoff and sediment respectively. The results showed that: The stone sill reverse-
slope level terrace could effectively controlled the surface runoff on the slope farmland. The mean yearly runoff could be
reduced by 22.5% and under the condition of short duration and high intensity rainfall, the control effects were better
than the long duration and low intensity rainfall. The sediment control effects by this measure on slope farmland were no-
table and stable. The yearly mean sediment reduced rate was 95.5% . The fluctuation range of sediment with change of
rainfall characteristic in the measure plot was far smaller than the control plot. Through the measure of stone sill reverse
— slope level terrace to reduce the slope erosion, indirectly increase the crop yield in slope farmland, so the yield of
spring maize had been increased by 6.2% each year.

Keywords: slope farmland with thin soil layer; stone sill reverse-slope level terrace; sediment control; runoff con-
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Table 1  General situation of erosion state in runoff plots

P fb AR BTN A /mm (G WSS TR IAIER/ % R kg RARIAEZR/ %
Y ]j Treatment Total rainfall /m? Controlling Total sediment Controlling rate
ear reatmen of the year Total runoff rate of runoff amount of sediment

CK 432.1 0.88 67.26

2012 28 94
Mp 432.1 0.64 4.13
CK 553.4 1.16 1055.99

2013 17 97
MP 553.4 0.96 31.12
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Table 2  Correlation between erosion characteristic value and individual rainfall characteristic value

FEVb i Sediment amount

W RHE(E AHICAEFE BR
Individual rainfall characteristic value Related indices CK MP CK MP
YRR B Pearson correlation 0.391 0.533 0.113 0.316
Individual Sig(2 - tailed) 0.134 0.049 0.677 0.317
rainfall N 16.000 14.000 16.000 12.000
SR Pearson correlation 0.069 0.602 0.699"° 0.526
Average rain Sig(Z — tailed) 0.798 0.03 0.003 0.079
intensity N 16.000 14.000 16.000 12.000
Pearson correlation 0.254 0.552" 0.761" " 0.691"
Igy Sig(2 ~ tailed) 0.343 0.041 0.010 0.013
N 16.000 14.000 16.000 12.000

T x FRAE 0.05 /KFARR ; x * FIRTE 0.01 KFAAR

Note: * indicates the relevant at 0.05 level; * * indicate the relevant at 0.01 level.
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Fig.2  The runoff amount of slope surface in plots for each rain
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Fig.3 The sediment amount of different plots for each rain
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Table 3 Statistic of maize growth in runoff plots for different years
\ — AR T FAKTFHRLE Weight of maize kemel/kg -
s AL Area Yearly T RANE  RATE KPR Yield
Year Treatment J/m rainfall Wet Wet weight Dry weight Yield of /(kg*hm™2)
/mm weight of the sample of the sample plots
012 CK 100 432.1 214 0.41 0.16 84.14 8414.10
1
MP 100 432.1 222 0.42 0.17 90.70 9070.80
013 CK 100 553.4 226 2.35 0.93 89.34 8938.50
MP 100 553.4 232 2.35 0.95 93.49 9354.00
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