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Quantification of generalized soil structure based on soil three phases
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Abstract: A generalized soil structure index ( GSSI) was developed to predict the structure properties based on solid,
liquid, and gas phases for dry land soil with the diminishing marginal productivity in the Cobb-Douglas production function
for reference. GSSI is defined as GSSI = [ (X - A) X LXc]k, where A and K are the constants for dry land soil, the
subscripts S, L and G denote solid, liquid and gas, respectively. Soil three-phase structure distance (STPSD) between the
ideal 3-phase condition and that of a given soil was calculated in 2-D space. The GSSI was validated a typical black soil of
Northeast of China producing potatoes both before and after subsoiling operation. Results indicate that the GSSI can
effectively reflect subsoiling impact on this dynamic property. Based on this, 281 soil samples were collected and used in
the data-fitting of the relationship between GSSI and STPSD, giving a highly significant linear relationship, R* = 0.86 "
It is suggested that GSSI and STPSD can be used as a quantitative index to describe soil structural change affecting soil
quality.
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Table 1 GSSI and STPSD calculated before and after subsoiling

AR ES L BAMABES N SHERE L

hbp TR . L SEHHREL SEAPEES
Treatment Soil depth( cm) Solid phase Liquid phase Gas phase GSSI STPSD
reatment oft depti em Proportion( % ) proportion( % ) proportion( % )
YRFAT Before subsoiling <40 62.26 32.37 5.37 65.68 17.18
41 ~80 55.84 40.01 4.15 58.74 18.63
A After subsoiling <40 55.66 18.02 26.33 96. 63 6.43
41 ~80 67.91 29.23 2.86 49.57 20.36
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579 STPSE = ./(X, -25)" + (X, -25) (X; -25) + (X, -25)°
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K] Solid (%)

® BHEX ARG Topsoil before subsoiling

O BHEX GG Topsoil after subsoiling

v AEFEE X ZRFATT Subsoil before subsoiling
v EBHEX GG Subsoil after subsoiling

* FHAE =HI%5H Ideal soil three phase structure
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Fig.1 The effect of machinery subsoiling on soil three phases
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