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2.4. Soil Development in Relation to
Climate

Important climatic influences that
affect soil development are
precipitation and temperature. The
climate also influences soil
development indirectly in
determining the natural vegetation.
It is not surprising that there are
many parallels in the distribution of
climate, vegetation, and soil on
earth’s surface.

2.4.1. Climate a Factor in the Organic
Matter Content of Soils

... The quantity of organic matter in a
soil represents the balance between
addition and decomposition.

Generally, as the quantity of organic
residues added annually to soils is
increased, there is an increase in the

total organic matter content. One
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would expect the soils in deserts to
contain very little organic matter
because the annual additions of
organic matter from plant growth are
very  small. ~ With  increasing
precipitation and an accompanying
increase in the annual production of
organic matter, there is an increase in
the organic matter content of soils. On
the plains in the United States from
eastern Colorado to Indiana the
annual precipitation increases from
about 15 to 35 inches. This is
accompanied by a shift from widely
spaced bunch and short grasses to tall
grasses and an increase in the organic
matter content of soils from about 80
to 160 tons per acre to a depth of 40
inches (see Figure 1).

The eastern United States is a forested
region and the soils have considerably
less organic matter than nearby soils
developed under tall grass.
Furthermore, with increasing average
annual temperature in the forested
area from north to south, the organic
matter content of the soils decreases
(see Figure 1). A major cause is the
increased rate of microbial activity and
decomposition of organic matter with
increasing temperature. In the tropics,
however, soils generally have more
organic matter than the soils in the
southeastern United States. It appears
that absence of a killing frost in the

tropics favors more the production of
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organic matter than it favors
decomposition of organic matter.
Many tropical soils have high clay
content and more amorphous clays
(with high specific surface), resulting
in the effective protection of organic

matter from decomposition.
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Figure 1 Generalized map showing
organic matter content of soils (tons
per acre to 40 inches) as related to
climate and vegetation (Source:
Foth, 1978).
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