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Influence of Collapse Deposits on Nutrient Content of Purple Soil

He Lindong'**, Wu Yong'?, Tian Yun'’, Liu hao®, Li Hongtao'*, Wang Hao'"*
(1.College of Environment and Civil Engineering » Chengdu University of Technology -
Chengdu s Sichuan 610059, China; 2.State Key Laboratory for Geological Disaster Prevention and
Geological Environment Protection s, Chengdu s Sichuan 610059, China ; 3.Sichuan Institute of Land and

Space Ecological Restoration and Geological Hazard Prevention and Control , Chengdu s Sichuan 610081, China)

Abstract: [ Objective] The application prospects of using landslide deposits as a new type of soil improvement
material were explored, and the changes in soil nutrients after landslide deposit improvement were analysed
in order to provide new approaches for local landslide deposit utilisation and purple soil rehabilitation.
[ Methods] Purple soil improved by landslide deposits was selected as the research object, and the quality of
the improved soil was analysed using weighted grey correlation analysis. [ Results] At the same fertility
irrigation level, adding collapsed deposits significantly increased the nutrient content of topsoil (0—20 cm)
compared to the blank control group (Y,). The average total nitrogen content in this layer of soil increased
by 3.26% to 10.60% . the average total phosphorus content increased by 10.61% to 43.33%, the average
organic matter content increased by 9.14% to 24.12% , the average alkaline nitrogen content increased by

5.76% to 12.73% ., the average effective phosphorus content increased by 24.75% to 46.22% , the average
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available potassium content increased by 16.21% to 28.96%, and the soil electrical conductivity (EC)
increased by 11.32% to 27.41%. The different treatment schemes had no significant effect on soil pH value.
Using the AHP grey correlation analysis evaluation model, a preliminary evaluation of the soil quality of each
treatment group was conducted. Within the topsoil (0—20 cm), the grey correlation degree of each treatment
group was ranked as follows: Y, Crock soil composite ratio (RSCR): 20%J > Y, (RSCR: 30%) > Y,
(RSCR: 40%) > Y, (RSCR: 10%) > Y,(RSCR: 0%) > Y;(RSCR: 50%). The grey correlation degree of
each treatment group within the deep soil range of 2040 cm was ranked as follows: Y;> Y, > Y,> Y, >
Y, > Y,. [Conclusion] An appropriate proportion of composite treatment between landslide deposits and soil
can improve the nutrient content of purple soil.

Keywords: collapse deposits; purple soil; soil improvement; soil nutrients; weighted grey correlation analysis
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Table 2 Background values of soil nutrient content under different treatments
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Fig.2 Characteristics of soil pH value changes in different treatments
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Fig.4 Changes of soil total nitrogen content in different treatments
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Fig.5 Changes of soil total phosphorus content in different treatments
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Fig.6 Changes of soil organic matter content in different treatments
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Fig.9 Changes in soil available potassium content in different treatments
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Table 3 Judgment matrix and subjective weights of nutrient indicators

A S AL e ST ol fite A A R HAE EC pH i
AL 1 1 2 1/2 1 2 1/3 1/3
2R 1 1 3 1/2 1 2 3 2
2T 1/2 1/3 1 1/3 1/2 1 1/2 2
Tl i 2L 2 2 3 1 5 6 5 3
B s 1 1 2 1/5 1 2 1 3
AR 1/2 1/2 1 1/6 1/2 1 1/3 3
EC 3 1/3 2 1/5 1 3 1 1
pH & 1/3 1/2 1/2 1/3 1/3 1/3 1 1
A — LA 12.74% 13.12% 6.03% 31.75% 12.64% 7.43% 11.98% 4.31%
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Table 4 Normalization results of soil nutrient content for different schemes
BiRE/ecm TR APUR £ xR i e A R gl EC pH {4
Y, 0.816 3 0.721 8 0.857 1 0.856 7 0.624 7 0.661 5 0.703 3 0.794 6
Y, 0.827 7 0.671 0 0.961 8 0.895 3 0.684 4 0.689 0 0.845 4 0.981 7
Y. 1 0.764 3 1 0.975 6 1 0.715 3 0.873 1 0.875 4
0720 Y, 0.921 5 0.971 3 0.716 4 1 0.746 7 0.728 5 1 0.880 2
Y, 0.841 4 0.943 1 0.695 5 0.913 7 0.663 5 1 0.801 9 1
Y; 0.805 0 1 0.844 0 0.864 2 0.657 5 0.695 4 0.757 1 0.842 9
Y, 0.770 1 0.868 0 0.805 0 0.796 9 0.699 8 0.672 8 0.794 6 0.712 3
Y, 0.757 0 0.875 5 0.793 7 1 0.732 6 0.706 7 0.842 9 0.766 1
Y, 0.913 1 0.986 9 1 0.689 2 1 0.726 6 0.875 4 0.882 1
2040 Y, 0.608 5 0.925 0 0.830 1 0.868 2 0.738 6 1 1 0.810 9
Y, 1 0.906 6 0.816 4 0.595 9 0.759 5 0.700 3 0.981 7 0.854 4
Y; 0.629 4 1 0.910 2 0.896 2 0.821 8 0.739 8 0.880 2 1
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H:Y;(0.868 7)>Y,(0.851 6)>Y,(0.844 1)>Y,
(0.842 9)>>Y, (0.821 9)>Y, (0.806 6), 1] L A& i
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Table 5 Correlation coefficients, weights, and correlation degrees of soil nutrient content indicators for different schemes

LRERE/cm FHHE AR 2R A WA AXEE A EC pH fH RERJE
Y, 0.725 3 0.685 8 0.840 1 0.765 7 0.611 7 0.652 5 0.703 3 0.787 6 0.669 9

Y, 0.736 7 0.635 2 0.944 8 0.804 3 0.671 4 0.681 2 0.845 4 0.974 7 0.771 2

Y, 1 0.728 3 1 0.884 6 1 0.806 3 0.873 1 0.868 4 0.893 9

020 Y, 0.830 5 0.935 3 0.699 4 0.733 7 0.719 5 1 0.873 2 0.817 7
Y, 0.750 4 0.907 1 0.678 5 0.822 7 0.650 5 1 0.801 9 1 0.793 7

Y; 0.714 0 1 0.827 3 0.773 2 0.644 5 0.686 4 0.757 1 0.835 9 0.621 3

Y, 0.734 1 0.859 3 0.784 0 0.887 9 0.686 8 0.672 8 0.794 6 0.719 3 0.806 6

Y, 0.812 3 0.886 5 0.772 7 0.719 6 0.706 7 0.842 9 0.773 1 0.821 9

Y, 0.877 2 0.977 9 1 0.780 2 1 0.726 6 0.875 4 0.875 1 0.842 9

20740 Y; 0.572 5 0.916 0 0.809 1 0.959 0 0.751 6 1 1 0.803 9 0.844 1
Y, 1 0.897 6 0.795 4 0.686 9 0.772 5 0.820 3 0.981 7 0.847 4 0.851 6

Y; 0.593 4 1 0.889 2 0.987 2 0.834 8 0.739 8 0.880 2 1 0.868 7

AL 0.127 4 0.131 2 0.060 3 0.317 5 0.126 4 0.074 3 0.119 8 0.043 1 —
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