Recent research has cast new light on
the nature of the soil’s biological com-
munity with results that indicate a much
closer link between the physical environ-
ment within the soil and biodiversity of
the soil community than was previously
expected. The research, conducted by
SWEP Laboratories in Australia, was
aimed at better understanding the inter-
relationships between physics, chemistry
and biology in the soil.

SWEP uses the Mikhail System, which
describes functional properties of soil
as the result of balance relationships
within and between three basic compo-
nents — soil physics (structure, friabil-
ity, moisture infiltration and so on), soil
chemistry (plant nutrient cycling and
availability) and soil biology. This system
was the brainchild of SWEP founder and
managing director Ted Mikhail and is
based on his 45 years of research on soils
from Australia and around the world
(see “The Mikhail System of Soil Balanc-
ing,” Acres U.S.A., January 2005).

The research sought not only to pro-
duce a range of measurements, but also
to identify the linkages between biol-
ogy and the other two soil components.
Mikhail likens this to the situation to that
of other living systems — including peo-
ple. “Healthy people do not live in sterile
bubbles,” he says. “They need the right
balance of ‘good bacteria’ in their diges-
tive systems and on their skin to help
make the most of available nourishment
and help ward off infection. I have always
believed that the same would be true in
soil, and our research has proved it

The first breakthrough came when
the researchers were analyzing their data
to try and identify possible correlations
between biological results and other soil
tests. At first, their results seemed to show
an almost random “scatter” with no ap-
parent relationship to any of the usual
soil test measures, but when they turned
their attention to samples that showed

(see Table 1), patterns suddenly began to
emerge that clearly indicated soil physics
had a far greater impact on the biological
community than nutrients.

community as there was with the cation
balance. For instance, when a soil is
low in exchangeable calcium and high
in hydrogen, you simply add lime. The

Calcium

65% - 70%

Magnesium

Desirable 12% - 15%

Sodium

< 5%

Table 1. Desirable Proportions for Exchangeable Cations
(as Percentages of Adjusted CEC)

Potassium

3% - 5%

Hydrogen
< 10%

Table 2. Desirable Proportions of Biological Indicator Groups

(as Percentages of the Desirable Total Population
Calculated from Adjusted CEC)

Lactic Acid Yeast Photosynthetic Actinomycetes Fungi
Bacterica Bacterica
17% 16% 13% 21% - 33%

Note: These proportions are only seen in soils with cation percentages
very close to those shown in Table 1.

The researchers were then able to show
that the total population of five microbial
indicator groups in well-balanced soil
was directly related to the Adjusted Cat-
ion Exchange Capacity, and that in such
soils the component microbial groups
were present in fairly consistent propor-
tions (see Table 2) relative to the desirable
total calculated from the Adjusted CEC.

This had important ramifications for
soils with less than the optimal balance
proportions of exchangeable cations,
since many such samples showed active
populations far greater than the desir-
able level calculated from the Adjusted
CEC. This seemed to contradict the
long-held view that where biological
activity is concerned, more is always bet-

- ter. So what was going on in these poorly

balanced soils, and what changes needed
to take place as they improved?

calcium goes up and the exchangeable
hydrogen goes down, while the other
cations remain more or less unchanged.
By contrast, balance in the biological
community is much more complex and
dynamic, with many changes occurring
in all the groups before they finally
settled into a stable balance.

Gradually, however, a picture began
to emerge. Poorly balanced soils often
seemed to be dominated by one particu-
lar group at the expense of others — and
the lactic acid bacteria often seemed to
be the culprits. Their numbers could be
hugely excessive, while other groups were
poorly represented. Yeasts were another
group that seemed to behave in this way,
while photosynthetic bacteria appeared
to be the dominant group in soils with
very low population totals. Eventually,

two additional measures were developed
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