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Tablel Massand number of soil fragments above each size scale
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Fig.1 Logarithmic relationship between soil umber and size
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Table2 Related indices of soil fragments from pulverization

Fihtlg  MASED RUE/mm o RFRlg R
16 63.71 62
8 26.54 186
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Theory and application of multi-scale and multi-resolution fragmentation
method for soil structure evaluation

Ding Qishuo’?, Ding Weimin®, Pan Genxing?
(1. College of Engineering, Nanjing Agricultural University, Nanjing 210031, Ching;
2. Institute of Resources and Environment, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The stress-wavelets method for soil fragmentation analysis has the same mathematical form with the wavelets
method. Therefore, the wavelets theories can be re-interpreted, and then it applies to soil fragmentation research.
Speciality was revealed from the results by applying stress-wavel ets method to describe soil surface contacting energies.
It also showed that fragment fractal dimension was a macroscopic statistical index for soil structure, while per fragment
energy consumption was related to microscopic stress-wavelets index. A combination of those two indices gave a
comprehensive evaluation of soil structural properties. The structure of paddy soil in Nanjing had significiant difference
under the same treatment but in different seasons. The stress-wavelets index was well improved in autumn-tilled soil
when compared with spring-tilled soil, and the fragment fractal dimension was aso higher in autumn-tilled soil.

Key words: soil structure, tillage mechanics, stress-wavelets, fractal dimensions



