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Responses of Fractal Feature of Soil Particle, Microbe and Enzyme Activity to
De-farming Patterns of Slope Farmland in Southern Sichuan Province of China

WANG Jing-yan, HU Ting-xing, GONG Wei, GONG Yuan-bo

(Sichuan Provincial Key Laboratory of Ecological Forestry Engineering, Sichuan Agricultural University, Ya’an 625014, Sichuan, China)

Abstract ; Fractal features of soil particles, soil microbe number and enzyme activity were measured to understand
the relationship between fractal dimension of soil particles and soil fertility under slope farmland ( CK) and its four
de-farming patterns, including Neosinocalamus affinis plantation (NAP) , Bambusa pervariabilis x Dendrocalamop-
sis oldhami plantation ( BDP) , Alnus crenastogyne + Neosinocalamus affinis plantation ( ANP) and abandoned
farmland ( AFL) , in southern Sichuan province of China. The results showed that after 5 years’ de-farming, soil or-
ganic matter and clay ( <0.001 mm) contents, fractal dimension of soil particle, ratio of soil physical clay
( <0.01 mm) and physical sand ( >0.01 mm) , bacteria, fungi, actinomycete and total microbe number, and in-
vertase, phosphatase and urase activities followed the order of NAP > BDP > ANP > AFL > CK. The fractal dimen-
sion of soil particle and ratio of soil physical clay and physical sand were well correlated with soil organic matter,

microbe number and enzyme activity, and there were close relationships between fractal dimension of soil particle
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and ratio of soil physical clay and physical sand. This indicates that the de-farming of slope farmland was beneficial

for soil clay content increase,soil fertility and proportion of particle composition improvement; fractal dimension of

soil particle could be used as a comprehensive quantitative index to evaluate soil fertility for slope farmland de-farm-

ing; the ratio of soil physical clay and physical sand in particle composition could reflect soil fertility characteristics

and also could be used to evaluate soil fertility for slope farmland de-farming.

Key word : de-farming pattern; vegetation restoration; fractal dimension of soil particles; soil fertility
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