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Improvements and evaluation of soil physical properties with different
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Abstract: To reveal improvements from different plant restoration and treatment measures on soil physical
properties of quarries, five typical plant types: Populus tomentosa, Platycladus orientalis, Pinus tabuliformis,
Cotinus coggygria, and Pinus tabuliformis + Cotinus coggygria were selected and evaluated comprehensively
and for soil physical properties using ANOVA and principal component analysis on soil bulk density, field wa-
ter holding capacity, and soil porosity. Results showed that (1) After ecological restoration of the quarry, soil
particle size for the five plant recovery types was mainly distributed in the range of 0.25-10.00 mm. (2)Soil
bulk density and porosity presented significent difference, except Pinus tabuliformis, under the ANOVA (P=
0.05). Compared to the Platycladus orientalis recovery type, soil bulk density of the other four restoration types
decreased 2.51%-29.83%, soil porosity increased 7.49%-24.16%, and water holding capacity increased 3.74%
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-24.03%. (3) After treatment by the five different plant restoration types, water holding capacity of the 0-20
cm soil layer was 1.36%—24.30% higher than the 20-40 cm layer. (4) The principal component analysis for
soil bulk density, field water holding capacity, and soil porosity showed that soil physical properties in the min-
ing area were Platycladus orientalis > Pinus tabuliformis + C. coggygria> Pinus tabuliformis >C. coggygria>
Populus tomentosa. The final comprehensive scores of Platycladus orientalis, Pinus tabuliformis + C. coggygria,
and Pinus tabuliformis were approximately the same so these three patterns should be recommended preferen-
tially for ecological quarry restoration. [Ch, 4 fig. 3 tab. 20 ref. ]

Key words: soil science; rock quarry; plant recovery; soil physical property; improvement effect
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s Table 1 Basic situation of the studied sites
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Table 2 Comparison of herbaceous plant diversity under different plant configurations of the quarry
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Figure 1  Distribution of soil particle size after different vegetation restoration measures
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Figure 2 Soil bulk densities after different vegetation Figure 3 Soil porosities after different vegetation restoration
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Table 3  Evaluation of principal component analysis
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