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2.2.2. Effect of Drainage Conditions on
Soil Development

As pointed out before, drainage
materially influences soil-forming
processes. The accumulation of
organic matter is usually facilitated
because it is preserved by water
(Figure 1). Also, because of their low
topographic position, poorly drained
soils generally receive both organic
and mineral matter from the
adjacent slopes. In arid regions
soluble salts also accumulate in
areas that receive drainage water
from surrounding soils. Colors of the
soil material at shallow depths are
changed from vyellows, reds, and
brown, denoting good aeration and
oxidizing conditions, to the drabs,
grays, and mottled yellows that
result from chemical reduction
where drainage is poor. The horizon
of eluviations is modified or may not
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be evident at all because of the slow
or infrequent downward movement
of water, and the B horizon is often
replaced by a gray or bluish-gray
horizon known as a Bg or gleyed
layer. In this layer iron is reduced to
the ferrous form in the presence of
organic matter to produce gray
colors.

As a result of differences in
topography or drainage or both, the
soil profiles developed in similar
parent material of a like age and
within a single zonal region vary
appreciably. A group of soils
developed under such conditions
and showing such variations in
profile characteristics is designated
as catena or toposequence of soils.
The Miami, Conover, and Brookston
soils shown in Figure 1 comprise a
catena.

Locally, topography is perhaps the
factor that most frequently causes
soil differences. Parent material and
to a lesser extent the vegetation also
cause local soil differences (Figure
2). The landscape in Figure 2 is near
the prairie-forest transition and
trees occur mostly in the protected
steep-sided valleys. Erosion has
removed loess from the steeper
slopes so the soils are developing
from the underlying glacial till
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instead of from loess (Shelby soil).
Parent material for the Adair and
Clarinda has also been exposed by
erosion. This material is a paleosol -
an ancient soil that formed before
the loess was deposited. The Edina
soil is developing in a depression
where runoff water from adjacent
areas accumulates and is the most
leached soil because the water table
is far below the surface.

Box 1 shows some physical
properties of Edina Silt Loam Soil.
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Figure 1 Topography, through its
influence on drainage, is an effective
factor in soil development in humid
regions. The moderate humus
accumulation, well-defined horizon
of  eluviation, and strongly
developed B horizon of the Miami
soils are superseded by an increase
in humus, diminution in eluviation,
and accumulation in the B horizon as
poorer drainage becomes
prominent. Finally, the bog and then
the hydrosol or body of water itself
are encountered. In the diagram the
thickness of the A1 and A2 horizons
is intentionally exaggerated.
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Figure 2 Relationship of slope, 33ley (gt LSy JlAdYl wdle ¥ JSCh
vegetation, and parent material to
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(Source: Foth, 1978).
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Box 1: Edina Silt Loam Soil
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Distribution with depth of
clay, aeration pore space, and
permeability in a claypan soil
(Edina silt loam). During a
prolonged rain, the
infiltration of water into the
surface of the soil will be
limited by the permeability of
the least-permeable horizon,
the Bt horizon (Source: Foth,
1978).
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