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Fig.2 Process for comprehensive evaluation of substrate

soil fertility based on the T-S fuzzy neural network
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Tab.2 Evaluation standards for soil fertility of the substrate
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v =1.50 <30 <50 <0.75 <50 <5.0 <0.75
v =1.75 <10 <25 <0.5 <30 <3.0 <0.5
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Soil Fertility Dynamics of Substrate Used for Ecological Slope Protection
DING Yu"?, HU Wen-jing', XIA Zhen-yao"”, LI Bo',YAO Xiao-yue’, XU Wen-nian’

(1. College of Civil Engineering and Architecture, China Three Gorges
University, Yichang 443002 ,P. R. China;
2. Collaborative Innovation Center for Geo-Hazards and Eco-Environment in
Three Gorges Area, Yichang 443002,P. R. China;
3. College of Hydraulic and Environmental Engineering, China Three Gorges
University, Yichang 443002 ,P. R. China)

Abstract; Analysis of substrate soil fertility during the process of vegetation restoration provides a scientific basis
for improving substrate soil performance and the vegetation concrete technique used for ecological restoration. In
this study, we analyzed substrate soil fertility on three slopes where vegetated concrete was used for ecological resto-
ration; a slope on the Shuibuya Power Station highway on Qingjiang River ( Plot S, established April, 2000), a
slope on the Gaobazhou power station highway (Plot G, established March, 2002) and the slope behind the library
of China Three Gorges University in Yichang city, Hubei Province (Plot T, established March, 2004 ). Soil sam-
ples were collected at a depth of 5 —10 c¢m using the cutting ring method and the major fertility factors were deter-
mined annually from 2007 to 2012. The substrate soil fertility was evaluated using a T-S fuzzy neural network and
the dynamics and succession of substrate soil fertility were analyzed. The substrates used at the three experimental
plots were of similar composition; For Plots S and T, the soil ; concrete ; organic matter; additive ratio was 100 : 7. 8
:5:4.6 and, for Plot G, the ratio was 100 : 8 : 5 : 5. From 2007 to 2012, the fertility factors of the soils were
determined annually, including soil bulk density, organic matter, available nitrogen, total nitrogen, available phos-
phorus, total phosphorus and available potassium. Soil organic matter increased from 13.34 g/kg to 32. 89 g/kg in
Plot S, from 14.78 g/kg to 35.02 g/kg in Plot G and, with fluctuation, from 5. 65 to 22.87 g/kg in Plot T. In the
same order of experimental plots (S, G, T), total nitrogen ranges were 0. 12 —=2.27 g/kg, 0.13 - 1. 64 g/kg and
0.08 -0.84 g/kg, while available nitrogen ranges were 23.94 —170. 87 mg/kg, 31.70 —237.51 mg/kg, 20. 88
—122. 28 mg/kg and total phosphorus ranges were 2.30 —2.66 g/kg, 1.64 -2.06 g/kg, and 1.63 —2.18 g/kg.
Rapidly available phosphorus in all three plots was unusually high in 2007 and 2009, especially for Plot S
( >300 mg/kg) and averaged 36. 23 — 154. 29 mg/kg in other years. Available potassium was adequate in all
plots, fluctuating from 59. 87 to 207.03 mg/kg in Plot G and within smaller ranges in Plots S and T. The compre-
hensive index of substrate soil fertility calculated using the T-S fuzzy neural network model was 3. 14 —2. 69 for Plot
S, 3.25 -2.73 for Plot G and 3.47 —2.74 for Plot T. During the vegetated concrete ecological restoration, soil
bulk density tended to decrease, available and total nitrogen tended to increase, and organic matter, available po-
tassium, and available and total phosphorus fluctuated. The comprehensive fertility of the three slopes increased in-
itially and then stabilized at an adequate level. The comprehensive fertility level evaluation using the T : S fuzzy
neural network model was consistent with observed slope conditions, indicating that the T-S fuzzy neural network
model effectively predicts the results of ecological slope restoration using vegetated concrete.

Key words: slope protection; ecological substrate ; soil fertility ; dynamic change; T : S fuzzy neural network



