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2.5. Soil Development in Relation
to Time

Soils are constantly undergoing
change. The changes take place
slowly, and many people hastily
conclude that none occur. ... The life
cycle of soils includes the stages of
parent material, immature soil,
mature soil, and old soil. A
discussion of these stages and the
amount of time required for soil
development follows.

2.5.1. Major Stages in Soil
Development

The parent material may be
transformed into an immature or
young soil in a relatively short period
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of time if conditions are favorable.
This stage is characterized by organic
matter accumulation in the surface
soil and by little weathering,
leaching, or translocation of colloids.
Only the A and C horizons are
present and soil properties to a large
extent have been inherited from the
parent material. The mature stage is
attained with the development of
the B horizon. Eventually, if
sufficient time has elapsed, the
mature soil may become highly
differentiated so that large
differences exist in the properties of
the A and B horizons. This is the old-
age stage. Many clay-pan soils are
characteristic of those in the old-age
group, and they have low fertility
and productivity. Highest natural
productivity is found in the mature
and immature soils.

A summary of the stages in the
development of soils in the central
United States in unconsolidated,
medium-texture material and under
the influence of prairie vegetation is
shown in Figure 1. Under these
conditions, development proceeds
from parent material, to Entisol
(immature), to Mollisol (mature), to
Alfisol (old age).

Mohr and van Baren have
recognized five stages in the
development of tropical soils.
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1. Initial stage—the unweathered
parent material.

2. Juvenile stage—weathering
has started, but much of the

original material is still
unweathered.
3. Virile stage—easily

weatherable  minerals  have
largely decomposed; clay content
has increased and a certain
mellowness is discernible.

4. Senile stage—decomposition
arrives at a final stage, and only
the most resistant minerals have
survived.

5. Final stage—soil development
has been completed and the soil
is weathered out under the
prevailing conditions (Box 1).

The names used to refer to the
stages are very descriptive, for
instance, virile refereeing to the
stage at which the capacity of the
soil to support vegetation is at
maximum.
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Figure 1 A summary of the stages in
the development of soils in the central
United States under tall-grass
vegetation (Source: Foth, 1978)
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Box 1: Nipe Soil
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... The concept that modern soils are
evolving into soils that will have
different properties is well decumented
and is one of the most useful concepts
in soil science today. Some soils appear
to have reached an end point in their
development, and any additional
significant change is hard to imagine.
Theoretically, soil development
proceeds to the point where the soil
becomes incapable of supporting
vegetation if left undisturbed for
sufficiently long period of time in a
humid environment. The release of
nutrients from minerals by weathering
and their removal by water may be
nearly completed. The soil, Nipe clay of
Puerto Rico, is representative of soils
that are essentially “weathered out.”
The original rock that served as parent
material contained 6 percent
magnesium oxide, whereas the soil
contains only a trace. The original rock
contained only a small amount of iron;
however, the soil is about 60 percent
iron oxide. The iron in the original rock
was converted to very insoluble iron
oxides compounds that remained as the
more soluble compound were removed.
Extensive areas of Nipe-like soils on the
Earth’s surface are not common
because erosion, deposition, volcanism,
and other geologic forces are so active.
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