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beneficial microbes that produce growth
hormones not made by the plant itself. The
plant in healthy soil will be the better plant.

Soil structure and tilth: Enjoying the very
best tilth depends on maintaining an aggre-
gated or crumb soil structure. This is the
ideal soil structure that allows for the opti-
mum infiltration of air, water and roots
systems. The formation of soil aggregates is
mostly a biological process under the con-
trol of certain types of organisms in the soil
ecology. Aggregates will not form unless
many sand, silt and clay particles are “glued”
together by the gums and gels that only
certain species of soil bacteria can produce.
These aggregates are further strengthened
against melting or collapse by certain spe-
cies of beneficial fungi that grow through-
out the aggregate and physically bind it. It
is impossible for a soil to maintain the ideal
crumb structure in the absence of the par-
ticular species of bacteria and fungi that
perform the gluing and binding functions.

Clean up of herbicide or pesticide carry
over: Most herbicide and pesticide mol-
ecules can be “eaten” or degraded by
certain kinds of microbes in the soil, if those
species are present. A healthy soil will tend
to rid itself of  chemical carry over and other
forms of pollution.

Each of the functions above describes
,how soils ate supposed to work and can
work. Your opportunity is to learn to
employ cultural practices and biological
products to get all these functions work-
ing at top capacity. Productivity and the
plant’s tolerance to environmental
stresses will be result.
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Biological Stimulant - to break
chronic disease cycles.



“For athletic and recreational turf man-
agers with chronic seedling and damp-
ing-off disease pressures, BioScientific’s,
Ace is an all natural biological stimulant
that assists in the management of  dis-
ease cycles. Unlike the use of fungicides
alone, the use of Ace breaks the chronic
disease cycle while leaving no toxic
residues.”

Think about the potential benefit involved with
each of the following six functions and then be
aware that these functions are entirely biological
and only occur through a soil that is built up,
intact and working!

Disease suppression: Requires specific species of
bacteria and fungi that compete with, inihibit and
parasitize disease-causing organisms.  The plant
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uses a minimum of 25% of it’s fixed energy each
year to feed these beneficial organisms in the
volume of soil around it’s roots.  If pesticides or high
levels of fertilizers have been used, or if plowing has
been too intensive leaving bare soil for significant
periods during the year, these beneficial organisms
are no longer present.  The exudates the plant
makes feed disease organisms, and we see ever-
increasing disease problems.  The beneficials have
to be brought back through inoculation if their
numbers are too low, or through feeding the right
kinds of foods that select for the “good guys”, and
not the bad guys.

A healthy soil that contains a broad diversity of
microbial types most often contains species that
consume, inhibit or suppress the kinds of fungi that
cause root rots and the kinds of nematodes that
attack roots. There is plenty of research and expe-
rience to show that these economic threats can be
controlled by a healthy and diverse beneficial mi-
crobial. What it takes for this to happen is good soil
health in the form of a present, active, and intact soil
ecology.

Decomposition of crop residues, manure and
other organic material: These materials will only
decompose if certain species of fungi and bacteria,
the “decomposers”, decay them and allow recy-
cling processes to occur. The ideal process forms
large amounts of humus. The decay function gets
rid of plant residues, but what it really does is
convert the food energy in fresh organic matter to
a form that feeds other soil organisms that do
different indispensable functions. Toxic chemical
pesticide often kill these organisms indescriminately.

Retention of nutrients: Nitrate and some other
nutrients can leach out and be lost unless they can
be banked in soils until the plant needs them. The
function of nutrient retention occurs when bacteria

and fungi multiply and increase their populations
in the soil. Bacteria and fungi are extremely rich in
protein that is made from nitrogen. When bacteria
and fungi multiply they gather up free nitrogen
from the soil and convert it to protein in their
bodies. Nitrogen in this form is a bank account of
convertible nitrogen that will not leach away, be
lost as a gas or cause excessive plant growth.
Products and cultural practices that stimulate a
“bloom” of bacteria or fungi reproductive growth
can be used as tools to achieve nutrient retention.
When this function is working in your soil you can
begin to apply lower rates of N and P with no
reduction in productivity.

Nutrient Recycling: Once nutrients have been
retained, other kinds of soil organisms can be
encouraged that feed on the bacteria and fungi.
The rich meal of protein is metabolized and
released back into the soil as ammonium that is
quickly converted to nitrate for use by crops. The
organisms that perform this function are beneficial
nematodes that only feed on bacteria or fungi, the
protozoa that feed on bacteria, and beneficial soil
mites that feed on fungi. As these species go
about their work they cause nitrogen especially,
but also phosphorus and other nutrients, to be
released at a gradual rate that supplies crops with
a steady diet all season long.

Production of plant growth regulators: All plants
depend on the presence of certain species of soil
microorganisms in the root zone to produce
various hormones and other chemical “signals”
that stimulate growth and development. Two
plants from the same seed, one in a dead soil and
the other in a living soil, both with the same
nutrients, will show different rates of growth, final
size and value. The plant growing in healthy soil
will have found the partnership it expects with

What benefits are possible that make it worth
paying attention to the biological side of soils in
addition to the chemistry and mineral fertility?
Are there any benefits that can make a real
difference toplanthealth?

The answer to that question is a big YES!

A spoonful of healthy soil contains many mil-
lions of beneficial microscopic organisms of
various kinds that include beneficial species of
bacteria, fungi, nematodes and protozoa that
never cause disease or become pests. These are
helpful species that perform vital “functions” in
the root zone that can bring real results, IF your
soils are managed in ways that allow the
microbes to live and work.


