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3. Soil as a Three-Phase System

... Soil can be defined as three-phase
system consisting of solids, liquids,
and gases. In most soils, the solid
phase consists of mineral particles
that form a skeletal framework onto
which organic particles are absorbed.
Pore spaces exist between the
particles of the solid phase. The pore
spaces are jointly filled with the
liquid and gas phases. The liquid
phase is mainly water from
precipitation, which exists as films
surrounding particles of the solid
phase and occupies the smaller pore
spaces. The larger pore spaces are
filled with gases unless the soil is
saturated with water. There is an
exchange of gases between the soil
and the atmosphere. Biological
activities, such as root respiration
and decomposition of organic
matter, consume oxygen and
produce carbon dioxide. As a

consequence, there is a continuous
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diffusion of oxygen from the
atmosphere into the soil and of
carbon dioxide from the soil into the

atmosphere.

The volume of the soil occupied by
the various phases varies from time
to time and place to place (Figure 1).
There is an inverse relationship
between the volume of air and water.
Entrance of water into the soil
excludes air. As water is removed, by
drainage, evaporation, or plant
growth, pore space that was
occupied by water becomes filled
with air once more. Subsoils are
generally characterized by
considerably less organic matter than
surface soils. ... An organic soil, like
a muck or peat, has a greater volume
occupied by organic matter than by

mineral matter.

The volume of the components in a
“desirable” lawn, garden, or field soil
will be approximately as follows: 45
percent mineral matter, 5 percent
organic matter, 25 percent water, and
25 percent air. About half of the soil

volume is pore space (see Figure 1).
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Figure 1 The soil volume occupied Al sl alxzs s o 4 ) Jia
by solids, water and air is variable .
(Source: Foth, 1978). (VAN (gt all) paie sledly oWl
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