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THE DEVELOPMENT OF PLATE-LIKE STRUCTURE OF
SOILS AS AFFECTED BY THE ALTERNATE WET-
TING AND DRYING PROCESSES

(ABsTRACT)
Lun Crin-xaNc

(Chekiang Agricultural College, China)

The mode of genesis of plate-like structure of soils under different
conditions may be different. Broad field observation reveals that soils
favoring plate-like structure formation generally have an easy access to an
abundant but intermittant supply of water, low content of raw organic
matter as well as of humus, indefiniteness but not being too sandy in tex-
ture, and weakness in structural stability. _

The present paper reports the evidences gathered from the field obser-
vation and laboratory experiments showing that plate-like structure can be
developed through the effect of alternate wetting and drying processes.'

Laboratory experiments have shown that the degree of perfection of
the development of plate-iike structure as evidenced both from the horizontal
natural crackings and from the volume of swelling of the sail body in-
creases with increase in the number of cycles of alternate wetting and
drying. (Plate I.) In order to assure the effectiveness of the processes,
both drying and wetting should be carried out as thorough as possible.

A mechanism explaining the formation of plate-like structure is pro-
posed. According to the suggested mechanism, swelling of the soil as a
result of wetting affords the necessary conditions for the formations of
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plate-like structure, while the actual development of structural plates is
accamplished through the drying processes. The greater the rate of drying,
the better the conditions for the development of plate-like structure.

The thorizontal axis of the structural plates as demonstrated by the
laboratory experiments runs parallelly to the contour of the drying sur-
face. The development of plate-like structure is greatly hindered by exerting

pressure on the surface upon wetting. Microscopic examination of the
* structural units reveals that no definite orientation of the individual soil
particles are noticeable and the horizontal crackings separating layers of
structural plates were seen to be discontinuous and of mnon-uniform in
dimension.

The following is a brief account of the mechanism of plate-like struc-
ture formation through the effect of alternate wetting and drying processes:

The evaporation of water from the saturated soil leads first of all to
the formation of a thin crust on the very surface of evaporation. This
leaves, beneath the crust a series of cracking spaces parallel to the surface
due to the shrinkage of the soil while drying. Further drying compels
water to evaporate from below the surface into these cracking spaces.
Thus a second layer of laminated dry soil may form below the first layer
of the surface crust. As evaporation continues on, the process repeats itself
with decreasing intensities because part of water will be lost inevitably
through the few connections that may exist between adjacent layers of
structural plates. The layers developed below the surface crust are of
course somewhat different in nature because the conditions of drying pre-
vailing here are different. Thus the drying out of the soil below the
surface usually proceeds in a much more restricted rate——a fact, that may
explair the presence of structural plates in the underlying layers which
are absent in the surface crust. On rewetting the soil, the particles or
aggregates in cracking spaces then may serve as wedges to push layers of
structural plates further apart as a result of swelling.

This theory may afford explanations to the facts that in the laboratory
experiments ‘better development of plate-like structure is always accom-
panied by the greater extent of swelling of the soil and the latter in turn
can be augmented by increasing the number of cycles of alternate wetting
and drying processes. The proposed mechanism also suggests that not only
should both wetting and drying be thorough enough so as to assure the
formation of as many horizontal crackings and structural plates as possible,
but also the rate of drying should be great enough to check as much as
possible the lose of water through capillary action. It is also evident ac-
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cording to the supposition given above that any factor inhibiting the
swelling of the soil, (such as pressure exerted upon the surface) will make
it impossible to develope plate-like structure through alternate wetting and
drying processes. As further evidences to support the suggested mechanism,
it is worth while to point out the facts that plate-like structure usually
occurs near the soil surface and that structural plates run always parallelly
to the surface of evaporation. .

The soils that are most liable to the formation of plate-like structure
according to this mechanism are those medium in texture, and low in
organic matter and colloid contents.

The plate-like structure thus developed is believed to be temporary in
. the sense that it will be easily disintegrated by either mechanical forces as
practiced in the usual cultivation processes or by prolonged flooding followed
by imcomplete drying.



