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equal, an increase in temperature
causes an increased rate of
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precipitation, as the presence of
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rapid  weathering  and clay

formation. The conditions that Lbjs I3yl of By

result in a minimum degree of

weathering are found where the

climate is warm and dry, cold and

dry, or cold and moist.
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2.4.3. Chemical Properties

It has been pointed out that an
increase in precipitation is
commonly associated with an
increase in organic matter and clay
content. Since the cation-exchange
capacity is directly related to the
amount of these two fractions, it

also increases with precipitation.

Where the annual precipitation is
small and evaporation is rapid,
insufficient water moves through
the soil to leach away the
exchangeable basses. This is the
general case in the central United
States, where the annual
precipitation is less than 26 inches
and the soils are about 100 percent
base saturated. In the more humid
areas, the downward movement of
water leaches away exchangeable
bases. The bases are replaced by
hydrogen from the water, and this
results in a decrease in the
percentage of base saturation. In the
humid regions, soils in their natural
state tend to be acid in reaction, and
the extent of acidity is related to the
amount of effective precipitation.
The relationships between annual
precipitation and cation-exchange
capacity, exchangeable bases, and
exchangeable hydrogen are shown
in Figure 1.
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Indirectly, precipitation has
another influence - if through
leaching it causes the pH of the
surface layers to become about 4.5
or less. Under these conditions,
microbial decomposition of organic
matter may become so restricted
that the litter added to the surface
of the soil accumulates instead of
decomposes. This accounts in large
part for the existence of prominent
O horizons in some forest soils.

2.4.4. Type of Clay Minerals

Several generalizations concerning
the type of clay in soils and climate
can be made. In the soils of the
northern part of the United States,
the clay fraction is generally
dominated by 2:1 silicate clay
minerals (illite, montmorillonite).
Kaolinite or 1:1 lattice silicate clays
and oxides of iron or aluminum are
more common in the soils of the
southeastern United States and in
many tropical areas. In the Humid
tropics, intense weathering can
result in an almost complete loss of
silica, and the clay fraction of the soil
will then be high in iron and
aluminum oxides. There are many
exceptions to these generalizations,
since they only apply to the clay
formed in the soil.
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Figure 1 The relationships between
annual precipitation and cation-
exchange capacity, exchangeable
bases and hydrogen in soils of the
central United States (Source: Foth,
1978).
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