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A REVIEW OF RESEARCHES ON SOIL CRACKS AND THEIR IMPACTS ON
PREFERENTIAL FLOW

Zhang Zhongbin Peng Xinhua'

( State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences,

Nanjing 210008, China )

Abstract Soil tends to shrink and form cracks when it gets dried up. Soil cracks are formed under the
joint effect of a variety of factors, like soil properties and environment conditions, and very complicate and
hard to describe precisely in morphological structure. As they may act as pathways for preferential flow, their
presence enhances the risks of water and nutrient loss and pollution of groundwater. Soil properties, such as
soil clay content, soil mineral composition, soil organic carbon content and bulk density, etc. are the main
factors affecting soil cracking, while wetting and drying alternation, tillage and plant growth are its external
affecting factors. So far, the characterizing indices and determination methods available for soil cracks focus
mainly on their two-dimensional structural features, and little has been reported about characterizing indices
and determination methods for three-dimensional structure of cracks. The methods for measuring preferential
flow caused by soil cracks include dye tracer, disc permeameter, breakthrough curve, profile soil water
potential measurement and so on. Cracks vary in feature with soil water content, so the effect of soil cracks
on preferential flow is complicate, and closely related to soil properties, soil water content and depth of
the cracks. The dynamic variation of cracks makes it more difficult to simulate preferential flow caused by
soil cracks. It is, therefore, suggested that more efforts should be dedicated in future to conducting in-
depth complete researches on crack-forming mechanism; establishing three-dimensional index systems and
determination methods for soil cracks and improving the systems and methods; promoting researches on
quantification and mathematic simulation of crack-induced preferential flow; and enhancing in situ field study
of cracks and preferential flow.

Key words Soil cracks; Soil shrinkage; Soil water; Preferential flow
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