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2.1.5. Texture of Parent Material

and Soil Properties

The  textures of transported
materials are related to their origin,
and they may have great variability.
Glacial and water-laid deposits
range from sands to silty clays.
Loessial deposits are high in silt, and
many soils developed in loess have
silt-loam A horizons. When the
parent material is consolidated rock,
the texture (size of mineral grains) of
the rock becomes an important
factor.

Granite and rhyolite are igneous
rocks that have the same chemical
composition. Rhyolite has the finer
texture, or smaller mineral-grain
size, because during formation it
was subjected to more rapid cooling.
This causes the rhyolite to weather
more slowly and results in a finer-
textured soil than that developed
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from granite. A similar comparison
can be made between basalt and
gabbro in young soils, but the
textures of the old soils developed
from these two materials are similar
because all the minerals are
weatherable.

Since the minerals in basalt weather
more easily than those in granite,
the finer-textured soil will develop
from the basalt.

For some of the sedimentary rocks,
a few generalizations can be drawn.
Sandstones high in quartz weather
to produce sandy soils. Soils
developed from limestone and shale
are usually fine-textured. Some
cherty limestones, however, result
in the formation of stony soils.

It is logical that the texture of the
parent material will have a direct
influence on the texture of the soil
horizons in immature soils. The
texture of resistant minerals will
have a direct influence on the
texture of even mature or old soils.
Three additional ways in which the
texture of the parent material
influences soil development will be
discussed in the  following
paragraphs. These are organic
matter content, soil permeability (or
the downward movement of water),
and solum thickness.
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Soils developed from fine-textured
materials usually have a higher
organic matter content than those
formed from  coarser-textured
materials. The finer texture may
enhance plant growth by providing a
greater water and nutrient supply.
This results in a greater annual
addition of organic matter to the
soil. Fine textured soils also tend to
be less well aerated and have slightly
lower average temperatures. This
has the effect of retarding the rate of
organic matter decomposition and
thereby aiding its accumulation. In
addition, certain organic compounds
may combine with the clay to render
soil organic matter resistant to
decomposition ... .

The permeability will determine to a
certain extent the quantity of
precipitation that will run off and
that which will infiltrate into the soil.
In humid regions the development
of acidity can readily occur in soils
developing in calcareous materials,
if they are permeable. The more
water than moves through the soil
the more rapidly acidity develops,
weathering proceeds, and colloidal
materials are translocated. Certain
soils of the coastal plains of the
southeastern United States have
developed in clay textured marine
sediments that are many thousands
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of years old. Where these parent
materials are impermeable to water,
some of the soils are still alkaline,
even though the average annual
precipitation exceeds 40 to 50
inches.

If the parent material is very coarse
textured or gravelly, little surface is
exposed to weathering and little
water is retained for weathering and
plant growth. In this case, very rapid
permeability is associated with slow
soil development.

It has been shown that fine-textured
parent materials tend to retard
leaching and the translocation of
colloids. This contributes to the
development of soils with thin
solums. On sloping lands the fine-
textured soils have greater runoff
and, consequently, less water
available for leaching. There is also
more water active in erosion, which
contributes to the development of a
thin solum. Soils that develop in the
coarser or permeable parent
materials have the thicker solums.
The relationships between texture
and solum thickness are shown in

gl b LY ae O el B e
€0 sban (Ssierd) o) Longin OF o w80

Aog o )

of Bpadt s plgs 5 Lo Bale ilST13)
S S
2V @ bt el e LB 0T LS iy getl
3l OB AU el (39 . 3Ll seilly By gomil]

U.D)SU 9‘;&' )jjé-b .hﬁj aﬁjw.“ BJQ.L&J\

Sk sl 253 oY1 slge OF o5 o )
B o g Al JUisly feeadl Jloas )
0538 p¥aw 3 T et (3 Vs g
Bl 2LV (3 B3gmsl plsdll A5 27
S 2aS” 355 e i U s mlans O
2T a8 g ) BloYl e | Ll ) -
25 3 e Ul 3 Bl S e
e & bt F LW 0S8 38 pYse
o S ST Ve sdane of il LT
O o Vsl ety alodll B ) IS
b Y Bl pab ) ) g

Figure. 1. ... Box 1 shows the physical (gl e
properties of Miami Loam Soil

(Alfisol).
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Figure 1 Relationship between the
texture of the parent material and
the thickness and texture of the
horizons of three forest soils of the
northcentral United States (Alfisols)
(Source: Foth, 1978).
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Box 1: Miami Loam Soil (Alfisol)
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Horizon designations,
structure, clay content, bulk
density, and percentage pore
space of horizons of Miami
loam (Alfisol) (Source: Foth,
1978).
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