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Statistical models for predicting aggregate stability from intrinsic soil
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abstract The objective of this study was to evaluate the nature of the relationship
between the water-stability of soil aggregates and some physical, chemical and
mineralogical properties of surface (0-20 cm) soils from central Italy. The index of
stability used is the mean-weight diameter of water-stable aggregates (MWD). The ratio
of total sand to clay which correlated negatively with MWD (r=-0.638) is the physical
property which explained most of the variability in aggregate stability. The chemical
properties which correlated best with aggregate stability are FeO (r=0.671), CaO
(r=0.635), CaCO3 (r=0.651) and SiO2 (r=-0.649). Feldspar, chlorite and calcite are the
minerals with the most controlling influence on MWD with respective r values of -0.627,
0.588 and 0.550. The best-fit model developed from soil physical properties explained 59
% of the variation in MWD with a standard error of 0.432. The best-fit model developed
from chemical properties explained 97 % of the variation in MWD with a standard error
of 0.136 and that developed from mineralogical properties explained 78 % of the
variation in MWD with a standard error of 0.222. Also the closest relationship between
measured and model-predicted MWD was obtained with the chemical properties-based
model (r=0.985), followed by the mineralogical properties-based model (r=0.884) and
then the physical properties-based model (r=0.656). This indicates that the most reliable
inference on the stability of these soils in water can be made from a knowledge of the
amount and composition of their chemical constituents.
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