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Summary

In this paper, the authors studied various problems concerning the use of the Centrifuge method for
measurement of pF-soil moisture relation.

This paper addresses two problems : one concerns the influence of soil compression, the other is a-
bout the water lodging phenomenan.

This report descrives also a few devices to counteract the water lodging phenomenon.

Concerning soil compression, dehydration by alr-drying was compered with centrifugal dehydration by
measuring the relative volume vs.moisture content relation.

Consequently, it was found that the difference between the two dehydration was due to the destruct-
ion of soil structure which did or did not follow dehydration.

In another problem, water lodging occured with 5.1lcm thick soil sample, was not present when the so
il sample was 2.7cm thick.

The pF-soil moisture curve of the former was different from the latter.

The centrifuging time is shortened and water lodging does not occur when porous material(e.g. plast

er) is inserted in the soil sample or under its bottom.
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Summary

There are two ways of using the Centrifuge method to measure pF of soil water. One is to drain off
ter from a sample into free-air, and another is to drain off water from linked free water by centrifug-
g.

Following are the results of using these two methods on five samples - kanto loam,kurcoboku soil,cla-
y soil,peat, and sand.

) In sand, when soil water was drained off at pF2.5, the capillary bonds of soil water was cut off,th-
en water existed in a complicate state in soil pores.

It appears that pF-soil moisture curve derived using the centrifuge method with linked free water is
more reliable than the other method. The former had good connection to the pF - moisture curve ob-
tained by the suction method.

) The pF-soil moisture curve from the former method is in hjigher water content side than that from the

latter.
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Variability of Soil Physical Properties
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Summary

The investigation into the variability of ten parameters of soil physical condition was carried out

on a rotational paddy field.
The results obtained are as follows:
1. In the plowed soil layer, significant differences existed between ridged and the unridged areas in su

ch parameters as bulk density, macropore percent and hydraulic conductivity .

2. Significant differences existed between plowed soil and subsoil in almost all parameters in spite of

similarities of soil textures.
3. Except for specific surface area and bulk density, the CV(the coefficient of variation) concerned witl

soil structure were larger than those concerned with soil texture.

4. When sampling area was increased, the CV for almost all parameters also increased, but the CV for bu-

1k density and moisture content at pF 4.2 showed nearly constant values.

5. The set of observations for many parameters were normally or log-normally distributed. However the

observations for many parameters were not always independent of field position.

6. The set of observations for specific surface area of plowed soil, which showed a synthesized distrib-

utions,was evidently divided into two region.
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Summary

Water molecules in soil are affected by complex forces due to the soil particle and ions in soil so-
jution etc.:it can be considered that its form of existence varies widely from solid to vapor phase.

When considering the state in energy equilibrium,however,the complexity is ordered on some simple a-
nd fundamental rules governing the macroscopic phenomena of soil water under the principle that free ene-
rgy 1s constant everywhere in in equilibrium. The nature of soil water exists not in the microscopic be-
havior at the molecular level,but in the macroscopic view as above mentioned;this is where the fundament-
al meaning of pF exists. With this perspective,some example are investigated in this paper to attempt to
a clarification of the fundamental nature of soil water.

This study indicates that the entropy,which is essentially related to free energy, has a very impor-
tant meaning in the theoretical understanding of soil water. The study indicates that the absorbed water
is in a low entropy state and exists as an almost solid phase under the influence of high surface free
energy near the soil particle. It should be noted that the freezing point rises to ordinary temperature
when the soil particle exhibits strong surface free energy ; thus, the freezing depression effect due to

pF-value can not always be applied to soil water.
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