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Soil organisms include both plants Ulgdly SBL e IS oY1 Gl et

and animals. ... Here the discussion LS G o Ls 25l S D .

will emphasize the effect of
vegetation on soil development.
Natural vegetation may be divided,
very broadly, into the two general
classes of trees and grass, and the
soils supporting them are termed
forest soils and grassland soils.

2.3.1. Amount and Distribution of
Organic Matter in Soil

... Studies show that grassland soils,
as compared to nearby forest soils,
have (1) about twice as much
organic matter in the soil profile,
and (2) a more gradual decrease of
organic matter with increasing soil
depth (Figure 1).
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The explanation for the differences
in amount and distribution of
organic matter in forest and
grassland soils is related to
differences in the growth of the
plants and how the plant residues
become incorporated into the soil.
The roots of grasses are short-lived,
and each year the decomposition of
dead roots contributes to the
quantity of humified organic matter.
Furthermore, the quantity of root
decreases graduall with increasing
soil depth. In the forest, by contrast,
the roots are long-lived and the
annul addition of plant residues is
largely as leaves and dead wood that
fall onto the surface. Some of the
residues decompose on the surface
but small animals transport and mix
some of the surface litter with a
relatively thin layer of top soil. In the
hardwood forest in southern
Wisconsin (where earthworms are
active) it was found that 36 tons of
organic matter per acre existed in
the upper 6 inches of soil (Al
horizon) and only 11 tons per acre in
the next deeper 6-inch layer of soil
(A2 horizon).

Another interesting fact shown in
Figure 1 is that there is a similar
amount of total organic matter in
each ecosystem but, in the forest,
most of the organic matter exists in
the standing trees while in the
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prairie ecosystem over 90 percent of
the organic matter exists within the
soil.

... Weight per acre furrow slice is
shown in Box 1.

2.3.2. Differences in Nutrient Cycle

Plants absorb nutrients from the soil
and transport the nutrients to the
tops of the plants. When the tops die
and fall onto the soil surface,
decomposition of the organic matter
releases the nutrients in a self-
fertilizing “do-it-yourself manner.”
Bases returned to the soil surface in
this manner retard the loss of
exchangeable bases by leaching and
retard the development of soil
acidity. Wide differences in the
uptake of ions and consequently in
the chemical composition of plant
tissues have been well
substantiated. Even between tree
species there are large differences,
and this plays a role in soil
development. Species that normally
absorb large quantities of alkaline
earths and alkali metals will delay
the development of soil acidity
because of the large amount of
bases returned to the surface of the
soil in vegetative residues. The data
in Table 1 confirm the fact that
hardwoods maintain a higher pH
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Box 1: Weight per Acre Furrow Slice
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Weight per acre furrow slice is
the oven dry weight of the soil
over 1 acre to a depth of 6 to
7 inches. A soil with a bulk
density of 1.3 grams per cubic
centimeter would have a
density 1.3 times greater than
water and would have an acre
furrow slice weight equal to:

(1.3) (62.4) (pounds per
cubic foot) X (43560)
(7/12) (cubic feet in
acre furrow slice) =
2061259 pounds

It is customary to consider
that an average acre furrow
slice weighs about 2 million
pounds or 1000 tons. On the
basis an acre furrow slice that
contains 1 percent organic
matter on a weight basis
would contain 20000 pounds
of organic matter.
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Table 1 Effect of tree species on
soil pH and base saturation

(Source: Foth, 1978).
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Forest Base
Type Horizons pH Saturation
Spruce 02 3.45 13
A2 4.60 20
B1 4.75 27
B2 4.95 27
Gl 5.05 23
Hardwood 02 5.56 72
A1l 5.05 47
B1 5.14 36
B2 5.24 34
C1 0.32 34
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