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Soil Aggregate Stability: Formation, Breakdown and Assessment
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ABSTRACT: Soil aggregate stability (SAS) is an indicator for the strength and cohesiveness of
soil aggregates and is widely used in determining soil structural properties and erosion risk. In
essence, the higher the aggregate stability, the higher the structural stability. SAS plays a key
role in maintaining soil resources for sustainable agriculture. SAS establishes pore size, as well
as continuity for mass and energy exchange between soil and the environment, affecting the
retention and transport of soil fluids (e.g., air and water), including essential organic and inorganic
substances for crop production. Therefore, SAS impacts on agriculture, engineering, and the
environment has recently made it an important soil parameter for evaluating soil quality. This
article aims to understand and expand on the formation, breakdown and existing assessment
of SAS, thereby leading the way of research approach to improve aggregate stability of Thai
soils.
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Figure 1 Schematic of soil aggregate formation and stabilization (after Tisdall and Oades, 1982)
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Figure 2 Schematic of DLVO profiles for particle repulsion (a) and particle attraction (b)
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Table 1 Some methods proposed for analyzing soil aggregate stability and clay dispersion

Type of method Aggregate size Results Abbreviation References
Soil aggregate stability
Wet sieving 3-5mm Retained soils on each sieve - Yoder (1936)
<8 mm Mean weight diameter MWD Van Bavel (1949)
<8 mm Geometric mean diameter GMD Mazurak (1950)
1-2 mm % > 250 um SAS (WAS)  Kemper and Rosenau (1986)
<10 mm Fractal dimension FD Tyler and Wheatcraft (1992)
Dry sieving <4 mm Mean weight diameter MWD Kemper and Chepil (1965)
Raindrops Whole soil % < 125 pm - Loch (1994)
Ultrasonic dispersion 4-5 mm Dispersion rate - Edwards and Bremner (1967)
4-5 mm Inter-aggregate pore volume - Grieve (1980)
0.25-2 mm Ultrasonic energy output - Schomakers et al. (2011)
Wet and Dry sieving < 10 mm Aggregate stability index ASI Jerzy and Barbara (2003)
Clay dispersion
Pipette method <2mm Clay fraction - Gee and Bauder (1986)
Turbidimetric method ~ 1-2 mm % Dispersed clay DC Pojasok and Kay (1990)
Light scattering method < 2 mm Particle size distribution PSD Levy et al. (1993)
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