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2.5.2. Amount of Time Required for
Soil Development
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aspects is, “How much time is
required to form an inch of soil or for
a soil to develop?” For development
from hard rock, the time may be
very great. On the other hand,

development can proceed rapidly in
permeable, unconsolidated material
in a warm and humid climate. Plant
growth can occur on freshly exposed
parent material, so soil development
need not precede plant growth. This
is readily seen in areas where a plant
cover is established on freshly
exposed road cuts along the
highway. The answer to the
guestion, therefore, lies partly in
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knowledge of the nature of the
material from which the soil
develops.

From loessial, glacial, volcanic,
and other unconsolidated deposits,
Entisols can develop in less than 100
years. Mature Spodosols that are
about 1000 years old have been
found in Alaska. On the Kamenetz
fortress in the Ukraine, the modern
soil is 4 to 16 inches thick and has
developed from limestone slabs
since the fortress was abandoned in
1699. On the late Wisconsin glacial
materials, which are about 10,000
years old, most of the soils are in the
mature stage and old clay-pan soils
are rarely found.

... The development of argillic
horizons versus time for some
eastern California soils is shown in
Box 1.

Aridity and the rapid removal of
soil by erosion on steep slopes can
delay or prevent the development of
mature soils. It becomes clear then
that the rate of development varies
greatly from one soil to another. A
given period of time may produce
much change in one soil and little in
another. For this reason the
maturity of the soil is expressed in
the degree of horizon development
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instead of the number of years.
Conditions that hasten the rate of
soil development are: warm, humid
climate; forest vegetation;
permeable, unconsolidated material
low in lime content; and flat or
depressional topography with good
drainage. Factors that tend to retard
development are: cold, dry climate;
grass vegetation; impermeable,
consolidated material high in lime;

and steeply sloping topography.
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Box 1: Development of Argillic
Horizons
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Development of argillic
horizons (and cemented
horizons) as a function of
time in some California soils
developed from granite
materials (Source: Foth,
1978).
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