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Table 1  Soil particle composition, fractal dimension, mean weight diameter and water stability index under different modes
(g/kg)
2
(cm) >Smm  2~5mm 1~2mm 0.5~1mm 025~05mm <025mm R MWD K
0~15 180.6 342.1 270.0 115.6 355 56.2 2.142 0.971 2.80 0.35
164.5 310.1 302.4 113.5 34.1 75.4 2.222 0.958 2.59 0.18
147.8 296.8 294.3 144.5 433 73.4 2.208 0.969 2.44 0.14
167.8 349.8 237.7 120.1 34.8 90.0 2.292 0.963 2.73 0.23
15~30 197.6 347.7 235.5 110.1 37.8 71.4 2.233 0.972 2.93 0.25
170.2 320.0 304.9 95.6 47.4 62.0 2.175 0.974 2.65 0.24
154.4 325.8 287.7 131.0 345 66.7 2.179 0.964 2.57 0.22
162.6 347.9 223.8 112.9 66.7 86.2 2.296 0.991 2.68 0.24
2.1.2 357 80~15 cm 015~30 cm
b
C
(MWD)
[25]
4 0~15cm
(2.80) e ]
Fitalibk MR MR g
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Fig. 1 Impacts of different Eucalyptus grandis plantations on soil
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2.2 Fig. 3 Impacts of different Eucalyptus grandis plantations on soil
221 aggregate fractal dimension
2.2.2
[3-8]
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> > > (x3) <0.25 mm (x4)
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2
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Table 2 Correlation analysis between corrosion resistance index and fractal dimension of soil aggregates
X1 X2 X3 X4 Xs X6 X7
X1 1
X2 -0.697 1
x3 0.723 -0.739" 1
X4 -0.727 0.739" —-1.000 1
Xs —-0.022 0.331 0.348 —0.349 1
X6 0.594 -0.346 0.853" -0.855" 0.738 1
x7 -0.840" 0.903™ -0.926™ 0.926™ -0.008 -0.670 1
*k P 0.01 * P 0.05
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Study on Soil Fractal Features and Anti-erodibility of Soil Water-stable
Aggregates Under Different Eucalyptus grandis Plantations Styles

XIE Xian-jian, HAN Guang-zhong’
(School of Geography & Resource Science, Neijiang Normal University, Neijiang, Sichuan 641000, China)

Abstract: In order to explore the impacts of eco-environment changes on the soil structure and anti-erodibility in the
conversion of farmlands to Eucalyptus grandis plantations, soil samples of 4.5-year Eucalyptus grandis plantations such as pure
Eucalyptus grandis, Eucalyptus grandis+grain crops, Fucalyptus grandis+fruits were chosen as researching materials and
farmlands as comparison, the fractal characteristics of soil water-stable aggregates and the relationship among soil nutrient, soil
stability and anti-erodibility were carried out based on the field investigation and lab analysis. The results showed that the
different patterns had different fractal characteristics, the fractal dimension was between 2.142 to 2.296. In the soil depth of 0-15
cm, the order of fractal dimension was farmland > Eucalyptus grandis+fruits > Eucalyptus grandis+grain crops > pure Eucalyptus
grandis. There was a significant difference between the farmland and pure Eucalyptus grandis, instead of the other 3 types. In the
soil depth of 15-30 cm, the order of fractal dimension was farmland > pure Eucalyptus grandis > Eucalyptus grandis+grain crops
> Eucalyptus grandis+fruits, and there was no significant difference among 4 types. The fractal dimension had a significant
negative linear correlation with organic matter, big soil water-stable aggregate, and a negative linear correlation with mean weight
diameter of water stable aggregate and water stable index. On the contrary, it had a significant positive linear correlation with soil
bulk density and micro-aggregate. Furthermore, the smaller the fractal dimension was, the higher the content of organic matter
and the big soil water-stable aggregate, the bigger the mean weight diameter of water stable aggregate and the water stable index,
the lower the soil bulk density and the micro-aggregate, and the stronger the anti-erodibility of soil water-stable aggregate. In the
other word, the fractal dimension can be used as an important parameter for characterizing the soil structures and properties, also
can be used as an indicator of soil anti-erodibility of the different Eucalyptus grandis plantations.

Key words: Eucalyptus grandis, Soil water-stable aggregate, Soil anti-erodbility, Fractal dimension
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