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INTRODUCTION
At the beginning of the Twentieth Century scientist
made incredible progress discovering the hidden functions
and relationships of the soil’s ecosystem. After WORLD WAR II,
however, the world of agriculture and horticulture became
convinced that crop production would transcend nature with
magical nitrates left over from the production of bombs and
bullets. The farmer learned how to make greater profits by
eliminating rotations that would allow the soil to rebuild and
restore the nutrients lost from crop removal. Unfortunately,
they also found they needed to compliment their menu of
synthetic nutrients with deadly biocides to combat any of
nature’s objections to their strategies. Eventually, it became
another war.

INTRODUCTION

Biomassters Global, Inc.’s goal is to
help the agricultural industry
rediscover the natural relationships
that synergize the ecosystem and
encourage
the
utilization
of
sustainable/alternative agricultural
practices.

WHY DO WE NEED MicroSoil®?

Man farmed the land. The
YIELD was MINIMUM, but
QUALITY was MAXIMUM.

WHY DO WE NEED MicroSoil®?

With KNOWLEDGE came
TECHNOLOGY and use of
chemical FERTILIZERS and
PESTICIDES.

WHY DO WE NEED MicroSoil®?

QUANTITY of yield became
more important than
QUALITY.

WHY DO WE NEED MicroSoil®?

THE RESULT? The soil has
been severely damaged
and depleted.
We are losing our land/soil
and our food is no longer
Nutritious.

WHY DO WE NEED MicroSoil®?

Only MAN, created these
PROBLEMS and only MAN
can CORRECT them.

WHAT IS MicroSoil®?

MicroSoil® is a nitrogen-fixing, microbial
formulation combined with natural enzymes,
polysaccharides and polypeptides. Its intended
use is to assist the growth of nitrogen-fixing
microorganisms and beneficial "native soil
microorganisms”, to enhance and optimize the
decomposition process of animal and plant
residues and aid in the building process of
organic matter in the soil. It is totally natural,
safe and nontoxic.

WHAT IS MicroSoil®?

MicroSoil® is not a fertilizer or a
replacement for a fertilizer or any soil
element, macronutrient or micronutrient.
MicroSoil®, a microbial, non-plant food
product is extremely effective when used
with small amounts of organic and/or
inorganic fertilizer in a soil with adequate
amounts
of
macronutrients
and
micronutrients.

OF WHAT IS MicroSoil® MADE?

MicroSoil® contains
NITROGEN-FIXING
MICROBIAL FORMULATION
combined with NATURAL
POLYSACCHARIDES and
POLYPEPTIDES.

BENEFICIAL SOIL MICROORGANISMS

Besides their role in soil-forming processes, soil
organisms make an important contribution to plant
growth through their effect on the fertility level of
the soil. Particularly important in this respect are the
microscopic plants (microflora) which function in
decomposing organic residues and releasing
available nutrients for growing plants.

BENEFICIAL SOIL MICROORGANISMS

Some important kinds of microorganisms are
bacteria, fungi, actinomycetes and algae. All of these
are present in the soil in very large numbers when
conditions are favorable. A gram of soil (about 1
cubic centimeter) may contain as many as 4 billion
bacteria, 1 million fungi, 20 million actinomycetes
and 300,000 algae.
These microorganisms are
important in the decomposition of organic materials,
the subsequent release of nutrient elements, and the
fixation of nitrogen from the atmosphere.

FROM WHERE DO THE ENZYMES COME?

They are derived
from
many
different
Microorganisms, primarily
the
NITROGEN-FIXING
variety.

FROM WHERE DO THE ENZYMES COME?

This latter group is responsible for the
nitrification process (oxidation of ammonium to
nitrate nitrogen) in the soil, a process which is
vitally important in providing nitrogen for the
growth of agricultural crops.

FROM WHERE DO THE ENZYMES COME?

Nitrogen fixing bacteria also play an
important role in the growth of higher plants since
they are capable of converting atmospheric
nitrogen into useful forms in the soil. Nodule
bacteria (rhizobia) live in conjunction with the
roots of leguminous plants, deriving their energy
from the carbohydrates of the host plants, and fix
nitrogen from the soil atmosphere. Under most
conditions, free-living bacteria (i.e. azotobacter
and clostridium) also fix atmospheric nitrogen.

FROM WHERE DO THE ENZYMES COME?

Because of the important
contributions made by the
bacteria to the fertility level
of the soil, life of higher
plants and animals could
cease if the functions of
the bacteria were to fail.

ARE THE MICROOORGANISMS IN MicroSoil® PATHOGENIC?

NONE OF THE CONSTITUENTS OF MicroSoil® ARE KNOWN TO BE PATHOGENIC UNDER ANY
CIRCUMSTANCES. INFACT, ITS INGREDIENTS PROMOTE INCEREASED BIOLOGICAL ACTIVITY
WITHIN THE SOIL ECOSYSTEM RESULTING IN:

-MAINTENANCE OR IMPROVEMENT OF SOIL ORGANIC MATTER
-INCREASED AVAILABILITY OF PLANT NUTRIENTS
-REDUCED LOSSES OF NUTRIENTS DUE TO LEACHING
-IMPROVED SOIL TILTH

ORGANIC MATTER
Organic Matter (OM) is a barometer of soil health.
The population of organisms that is supported by soil
organic matter is of immeasurable benefit to plants. More
OM means more decomposers that recycle nutrients from
plant and animal residues faster; more nitrogen fixing and
mineralizing bacteria; more beneficial organisms that help
dissolve mineral, translocate water from soil depths and help
control pathogenic fungi; and more humus that increases
the water and nutrient holding capacity of the soil. Humus
acts like a sponge in the soil which expands and contracts as
its moisture level changes. This activity within the soil
increases porosity, which improves the movement of air and
water.

ORGANIC MATTER

Organic matter is so
important
because
it
increases the life span of
any given soil by inhibiting
weathering forces such as
wind and water from
destroying it beyond its
most productive stage.

ORGANIC MATTER

MicroSoil® works best when the soil’s
organic matter is a minimum of about 2% (1% is
required by the plant and the other 1% is required
by the microorganisms.) The reason for this is that
the nitrogen (N) serves the microorganisms as
much as, if not more than it serves the plants.
Therefore, if there is only enough nitrogen (i.e. 1%)
in the soil for either the plant or the bacteria, the
bacteria will get it.
EDAPHOS Pg. 146

HOW DOES MicroSoil® WORK?

MicroSoil® NITROGEN-FIXING
ORGANISMS assists the growth of
“Native Soil Microorganisms” and
speed the activity of all aspects of
plant growth.

HOW DOES MicroSoil® WORK?

This is why when you test the soil and find only 1% organic
matter (or about 40 lbs. of N/per U.S. acre) in the soil you must add, for
example, about 100 lbs of urea (46 lbs N/per U.S. acre) along with some
manure or other organic carbon substance to your soil before, or at the
same time you apply MicroSoil®. Note: Manure and manure teas are
perfect to use in conjunction with MicroSoil® when trying to elevate
the organic matter. Manure can be used with or in lieu of urea or other
chemical fertilizers. Forty (40) lbs of nitrogen/per U.S. acre from other
sources, organic and/or inorganic can also be used. This additional urea,
manure, or other organic substances, plus the 1% (40 lbs. N/per U.S.
acre) already in the soil, will raise the organic matter to 2% (or 80 lbs. of
N/per U.S. acre) which MicroSoil® needs to be effective.

HOW DOES MicroSoil® WORK?
Manure teas are simple to
make and are used all over
the world. Simply take 8-10
shovelfuls of manure (i.e.
cow, sheep or pig) and put it
in a 50 gallon barrel of water
and leave it for two (2)
weeks or until it looks like
tea. This can then be
immediately mixed with
MicroSoil® and applied to
the soil.

HOW DOES MicroSoil® WORK?

With increasing use of
animal manures and/or
other organic residues,
you can substantially
reduce the need for
chemical fertilizers as
MicroSoil® aids in the
building of organic
matter.

MicroSoil® ORGANIC MATTER-NITROGEN CORRELATION
GENERAL PARAMETERS

IMPORTANT NOTES
1. MicroSoil® needs approximately 80lbs (2%) of nitrogen (from any source)
in order to grow and fix nitrogen: 1% for the microorganisms and 1% for
the plants.
2. MicroSoil® needs moisture and a temperature of over 40°F (preferably
60-90°F) for its nitrogen-fixing bacteria to proliferate.

MicroSoil® ORGANIC MATTER-NITROGEN CORRELATION
GENERAL PARAMETERS
3. MicroSoil® works best when the soil pH is between 5.5-7.5.
4. MicroSoil® works best when applied to soil two to three weeks
before planting a crop.
5. MicroSoil® works best when applied during planting, or as a sidedressing and whenever other fertilizers are applied.
6. Most importantly, MicroSoil® needs carbohydrates in order to
continue building organic matter, therefore it is imperative that crop
residues, composting, animal manures or other organic fertilizers be
applied to the soil on a timely basis.
NOTE: Above rates of Nitrogen per acre may vary for many
reasons including the type of soil (i.e.) Sandy Loam vs. Loam and
Silt Soil and Silty Clay Soil). Sandy soils have a low CEC due to
coarse grain of rock and sand and will tend to hold the least
amount of Nitrogen and other macro and micronutrients.

MicroSoil® BASIC GUIDELINES

When organic matter goes up,
everything else in the soil
goes up. When the organic
matter goes down, so does
everything else. This is the
key to healthy, fertile soil.

MicroSoil® BASIC GUIDELINES

Composting or leaving crop residues on the soil is
critical if you are serious about converting to
sustainable/alternative farming methods. The reason is
that the bacteria's primary food source is carbon (i.e.
carbohydrate). Human food and bacteria food are the
same. This is one of the most important keys to
converting to sustainable/alternative agriculture. You
must compost or leave crop residues in the soil so the
bacteria can survive.

MicroSoil® BASIC GUIDELINES

The components of the residues, which are the
most decay resistant, are not so much assimilated as they
are altered by microbial processing into humic substances.
Materials such as straw, which contain a high percentage
of lignins, cellulose or other biologically resistant
components, have less to offer plants in the way of
recyclable nutrients but contribute significantly more to
the formation of humus.

WHAT RESULTS CAN YOU EXPECT?

ACCELERATED BLOOMING-MATURATION

INCREASED QUALITY AND QUANTITY OF YIELD

WHAT RESULTS CAN YOU EXPECT?
• 50%-75% REDUCTION IN NEED FOR FERTILIZATION
(ESPECIALLY NITROGEN/PHOSPHORUS/POTASSIUM)
• REDUCES THE NEED FOR CHEMICAL FERTILIZERS
• INCREASES ORGANIC MATTER
• HELPS TO BALANCE PH FACTOR OF THE SOIL
• INCREASES HUMUS IN SOIL BY WAREHOUSING NPK

NITROGEN CYCLE

SOIL DEVELOPMENT

VEGETATION
ORGANIC MATTER ACCUMULATION
CLAY ACCUMULATION

SOIL
HORIZONS
(SOIL LAYERS)

WEATHERED PARENT
MATERIAL
UNWEATHERED
ROCK

TIME

MANURE

Natural organic sources of nitrogen are derived from
proteins in plant and animal residues. Composting and
fermentation chemically changes the manure into a more
stable form of fertilizer, but it is accomplished by natural
microorganisms and is still considered a natural organic
product. Composted manures are an excellent amendment
to soils because of the high percentage of organic matter
they contain, but they must be used in larger quantities
because of their relatively low nitrogen content.

MANURE
Some of the components in organic residues are
much more resistant to decay than others. Carbohydrates,
such as sugars and starches, will decompose faster than
other carbohydrates, such as cellulose and hemicellulose.
Fats, waxes and lignins are the most resistant to decay of all
the organic components. Proteins vary in decay resistance
but are generally more resistant than sugars and starches
but more easily decomposed than all the other components.
Materials that contain high percentages of easily
decomposed components such as sugars, starches and
proteins are, for the most part, assimilated back into the
living biomass.

MANURE

Materials that contain a
large percentage of lignins,
cellulose
or
other
biologically
resistant
components have less to
offer plants in the way of
recyclable nutrients but
contribute
significantly
more to the formation of
humus.

GENERAL INFLUENCE OF ORGANIC MATTER ON EROSION

RUNOFF
IN
INCHES

% OF ORGANIC MATTER IN SOIL

HUMUS

The popular scientific definition of humus is: “A more
or less biologically stable, dark, amorphous material formed
by the microbial decomposition of plant and animal
residues.” The formation of humus begins when the residues
from plants and animals comes in contact with microbial life
in the soil. Much of the carbon compounds contained in
those residues are proteins, carbohydrates and energy for
the various bacteria, fungi and actinomycetes involved in the
decay process.

HUMUS
A natural balance of Aerobic and Anaerobic
microorganisms are essential for optimizing the
decomposing of organic materials.. They need an
environment where there is an adequate amount of
free oxygen to live and to be active. The degree to
which free oxygen exists in soil plays a major role in
regulating the favorable or unfavorable conditions
under which humus is formed. The same is true for
the amount of moisture, for the soil temperature and
for the carbon to nitrogen ratio of the residues being
decomposed.

HUMUS

As the temperature of a soil
increases
there
is
a
corresponding increase in
microbial activity. Soils that
exist in warmer regions of
the earth tend to have
lower average levels of
humus than soils in colder
areas.

HUMUS

In the soil, organic matter is assimilated by
microorganisms utilizing the nutrients and energy for their
own metabolism. However, humus is not completely
immune to decomposition. Microrganisms will eventually
recycle all the elements in humus back to where they initially
came from, even if it takes a millennium to do it.
EDAPHOS Pgs. 33-35

SOIL COMPONENTS
TYPICAL ANALYSIS OF A WELL DEVELOPED LOAM
AIR
25%

WATER
25%

ORGANIC
MATTER
5%

MINERAL
45%

MACRONUTRIENTS

The nine major nutrient elements
(macronutrients) were identified by
the mid-1800s and classified into
three groups.
Hydrogen, carbon and oxygen are
obtained from air and water.
Nitrogen, phosphorus and potassium
became the “primary” nutrients
supplied by fertilizers.

MACRONUTRIENTS
Calcium, magnesium
and sulfur became the
“secondary”
elements,
often supplied in fertilizers
or in gypsum, limestone or
dolomite. These elements
are not secondary in
importance or in the role they play in plant nutrition, but
rather the amounts of these elements applied to the soil as
fertilizers are generally less than those of the primary
nutrients - nitrogen, phosphorus and potassium.
THE FERTILIZER HANDBOOK Pgs. 8,45,91

PLANT NUTRIENT NEEDS
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MICRONUTRIENTS
Micronutrients are also essential in plant nutrition
but are needed in relatively small amounts. In the past
these elements were called “minor elements” or “trace
elements,” but the term micronutrients is preferred
because these elements are those needed by the plants
in very small or “micro” amounts.
The seven micronutrients are:
BORON (B)
COPPER (Cu)
MANGANESE (Mn)
ZINC (Zn)

CHLORINE (Cl)
IRON (Fe)
MOLYBDENUM (Mo)

MICRONUTRIENTS
There are several reasons why
use of micronutrients has increased
in recent years:
1) Increased knowledge of their role
in
plant
nutrition,
deficiency
symptoms in plants, and behavior in
soil.
2) Higher crop yields which have
increased micronutrient needs.
3)
Improved analytical methods,
resulting in more soil tests and
improved fertilizer recommendations.

MICRONUTRIENTS
4) Improved sources of micronutrient fertilizers and methods of
incorporation into other fertilizers.
5) Land-shaping practices, such as
terracing or land leveling for
irrigation, which remove topsoil
containing organic matter, often
associated with most of the
available micronutrient supply.
THE FERTILIZER HANDBOOK Pgs. 91-92

MINERAL COMPONENTS
8 ELEMENTS COMPRISE 98% OF ALL SOIL MINERAL
OTHER
SODIUM
IRON
POTASSIUM
SILICON
CALCIUM
MAGNESIUM
ALUMINUM
OXYGEN

LIEBIG’s “LAW OF THE MINIMUM”
Justus von Liebig, generally credited
with being the “Father of the Fertilizer
Industry,” propounded the “Law of the
Minimum” which states that if one crop
of the nutritive elements is deficient or
lacking, plant growth will be poor even
when all the other elements are
abundant. Any deficiency of a nutrient,
no matter how small an amount is
needed,
will
hold
back
plant
development.

LIEBIG’s “LAW OF THE MINIMUM”

The concept of the law of the minimum has been
modified as additional elements have proven to be
essential in plant nutrition. It has been extended to
include other factors such as moisture, temperature,
insect control, light, plant population and genetic
capacities of plant varieties.
THE FERTILIZER HANDBOOK Pgs. 6-7

THE MINERAL THEORY

Formulated in 1847 by Dr. Justus von Liebig

“The crops on a field diminish or increase in exact
proportion to the diminution or increase of the mineral
substance conveyed to it in manure.”
(Manure in this sense is anything applied to the soil to
serve as plant nutrients.)
LIEBIG STRESSED THE VALUE OF MINERAL ELEMENTS

THE MINERAL THEORY
Liebig’s “Law of the Minimum”
The yield potential of a crop is like
a barrel with staves of unequal
length.
The capacity of the barrel is limited
by the length of the shortest stave
in this case, nitrogen) and can only
be increased by lengthening that
stave.
When that stave is lengthened,
another one becomes the limiting
factor.
THE FERTILIZER HANDBOOK, 1982,
Chapter 1 (Pg. 5)

SOIL pH
The soil pH is very important because it exerts
strong influences on root development, activity of soil
bacteria, fungi, symbiotic nitrogen fixation by legumes
and the availability of nutrients.
Soil pH is expressed as a numerical figure and can
range from 0 - 14.
A value of 7.0 is neutral.
A value below 7.0 is acid.
A value above 7.0 is alkaline.

SOIL pH

The pH value reflects the relative number of
hydrogen ions (H+) in the soil solution. The more
hydrogen ions present, compared to the hydroxyl ions
(OH-), the more acidic the solution will be and the lower
the pH value. A decrease in hydrogen ions and increase
in hydroxyl ions will result in more “alkaline or basic
condition.”

SOIL pH

Soils are becoming more ‘acid’ as a result of the
removal of the cations calcium, magnesium, potassium and
sodium through leaching, by growing crops or the use of
common nitrogen fertilizers. As the cations are removed
from the soil colloids, they are replaced with acid-forming
hydrogen and aluminum.
Most common nitrogen fertilizers also contribute to
soil acidity, since their reactions increase the concentration
of hydrogen ions in the soil solution.

pH SOIL BALANCE

pH

CONSTANT REDUCTION
OF CATION EXCHANGE
AND ENZYME ACTIVITY

CONSTANT REDUCTION OF
CATION EXCHANGE AND
ENZYME ACTIVITY

(ACID)

(ALKALINE)

MAXIMUM
CATION
EXCHANGE

2.1

6.9

7.3

9.9

pH SOIL BALANCE

Many agricultural soils are in the pH range 5.5 - 8.0.
The growth of crops on these soils is influenced by the
favorable effects of near-neutral reaction on nitrification,
symbiotic nitrogen fixation and the availability of plant
nutrients. The optimum pH range for most crops is 6.0 - 7.5
and for leguminous and other alkaline preferring crops, 6.5
- 8.0. A desirable range for organic soils is 5.0 - 5.5.

pH SOIL BALANCE

Hydrogen ions in the soil solution are increased
when the salts increase. This results in a more acid
condition or pH. The salts may be a result of fertilizer
residues, irrigation water, natural conditions, or microbial
decomposition of organic matter. Infertile, sandy, high
leached soils usually contain very little soluable salts.

(MicroSoil® works best when the soil pH is between 5.5 and 7.5)

pH SOIL BALANCE
When the soil pH is under 5.5, liming is generally
used to raise the pH. Bacteria is low and does not freely fix
nitrogen when the pH is under 5.3.
When the soil pH is over 7.5, sulfur is generally used
to lower the pH. Bacteria flourishes in a high pH. This can
upset the C:N ratio. (i.e. Bacteria will use up organic matter
at a very high rate and can deplete the balance needed to
grow crops and plants.
A&L Pgs. 53-57

MicroSoil® WORKS BEST WITHIN THESE PARAMETERS

MicroSoil®
Works best
when the pH
of the soil
falls within
this range

If the pH of the soil is
lower than 5.5 it is
considered to be
acidic and limestone
should be added to
help raise the pH.

If the pH of the soil is
higher than 7.5
It is considered to be
alkaline and sulfur
Should be added to
help lower the pH.

pH
5.5

7.5

CATION EXCHANGE CAPACITY
The cation exchange capacity (CEC) is a value given
on a soil analysis report to indicate its capacity to hold
cation nutrients. It is a value that indicates a condition or
possibly a restriction that must be considered when working
with that particular soil. The two main colloidal particles in
the soil are clay and humus and neither are practical to
apply in large quantities. The CEC of the soil is determined
by the amount of clay and/or humus that is present. These
two colloidal substances are essentially the cation
warehouse or reservoir of the soil and are very important
because they improve the nutrient and water holding
capacity of the soil.

CATION EXCHANGE CAPACITY

The disadvantages of a low CEC obviously include the
limited availability of mineral nutrients to the plant and the
soil’s inefficient ability to hold applied nutrients. Plants can
exhaust a fair amount of energy (that might otherwise have
been used for growth, flowering, seed production or root
development) scrounging the soil for mineral nutrients.
Soluable mineral salts (e.g. Potassium sulfate) applied in
large doses to soil with a low CEC cannot be held efficiently
because the cation warehouse or reservoir is too small.

CATION EXCHANGE

CATION EXCHANGE

Water also has a strong attraction to colloidal
particles. All functions that are dependent on soil moisture
are also limited in soils with low CEC. Organisms such as
plants and microorganisms that depend upon each other’s
biological functions for survival are inhibited by the lack of
water. Where there is little water in the soil, there is
oftentimes an abundance of air which can limit the
accumulation of organic matter (by accelerating
decomposition) and further perpetuate the low level of soil
colloids.

CATION EXCHANGE
High levels of clay with low
levels of OM would have an
opposite effect ( i.e. a deficiency
of air,) causing problems
associated with anaerobic
conditions. The CEC in such a
soil may be very high, but the
lack of atmosphere in the soil
would limit the amount and type
of organisms living and/or
growing in the area, causing
dramatic changes to that
immediate environment.

CATION EXCHANGE
If a soil has a very low CEC, adjustments can and
should be made but not solely because of the CEC. A soil
with a very low CEC has little or no clay or humus content.
Its description may be closer to sand and/or gravel than to
soil. It cannot hold very much water or cation nutrients and
plants cannot grow well. The reason for the necessary
adjustment is not for the need of a higher CEC but because
the soil needs conditioning. A result of this treatment is
higher CEC.
EDAPHOS Pgs. 152-153
EDAPHOS Pgs. 131, 152-154

NITROGEN AND THE CARBON:NITOGEN RATIO
Carbon and nitrogen
react to each other a
little like siblings. In
plants, they function
together to form amino
acids, enzymes and
proteins. In the soil,
they antagonize each
other if they get out of
balance. Too much
carbon can immobilize
all of the available
nitrogen, and excess
nitrogen can deplete
soil carbon.

NITROGEN AND THE CARBON:NITOGEN RATIO
Carbon in the soil is in the form of
organic matter and provides energy,
either directly or indirectly, to all
heterotrophs (i.e. living organisms that
utilize carbon compounds directly from
plants and other organisms). Soil
carbon is produced by autotrophic
organisms such as plants and algae that
can fix carbon from the atmosphere by
utilizing energy from the sun. The
carbon compounds produced by
autotrophs eventually become part of a
vast warehouse of energy and protein
known as soil organic matter. This
warehouse functions beneficially in
hundreds of different ways, but one
essential purpose is to provide energy
for soil life.

NITROGEN AND THE CARBON:NITOGEN RATIO
When fresh organic matter (OM) hits the soil, decay
begins almost immediately (i.e. during the seasons that
microorganisms are active.) What determines the speed at
which OM is decomposed (with adequate air and moisture)
is the Carbon:Nitrogen ratio (C:N) of the OM. The C:N ratio is
always measured as x parts carbon to one part nitrogen. If
the C:N ratio is high (i.e. high carbon) such as in straw or
wood chips, decomposition occurs slowly. Also, the nitrogen
is temporarily commandeered by bacteria from other
sources for the formulation of proteins. If the original
organic litter has a low C:N ratio, such as grass clippings or
animal wastes, decomposition will occur more rapidly and
nitrogen is made available to other organisms.

CAN MicroSoil® BE USED TO REDUCE NPK ON CROPS?

NOT IF THE
ORGANIC
MATTER OF
THE SOIL IS
HIGH, SUCH
AS 3%-4%,

BUT, YES, IF THE
ORGANIC
MATTER IS LESS
THAN 3% YOU
CAN REDUCE
THE AMOUNT
OF NPK
NORMALLY
USED BY 50%75%

100%
NPK

75%
NPK

50%
NPK

OR

IMPORTANT: MicroSoil® IS NOT AS EFFECTIVE
WHEN THERE IS AN EXCESS OF NITROGEN IN
THE SOIL.

NITROGEN AND THE CARBON:NITOGEN RATIO

Each time the components of OM are digested by
heterotrophs some energy is utilized and carbon is oxidized
into carbon dioxide (CO2) that is released back into the
atmosphere.
Nitrogen serves the microbe as much as (or more
than) it serves the plant. If there is only enough nitrogen in
the soil for either the needs of the plant or the needs of the
bacteria, the bacteria will get it.

NITROGEN AND THE CARBON:NITOGEN RATIO
When organic nitrogen is applied to the soil it
stimulates populations of decay bacteria as well as plants. If
used judiciously, it can have a synergistic effect with OM that
increases overall nitrogen efficiency. Large populations of
microbes can immobilize a significant portion of the
inorganic N by converting it to protein and stabilizing it into
a non-leachable, non-volatile organic nitrogen. When those
organisms die, they are decomposed by other microbes and
the N is slowly mineralized back into plant food. However,
in order for soil microorganisms to accomplish this, they
must have energy in the form of organic carbon.

NITROGEN AND THE CARBON:NITOGEN RATIO

A problem occurs when inorganic N is applied on a
constant, excessive and indiscriminate basis causing the
organic carbon to be depleted beyond a healthy level for
soil life. Not only is no organic carbon being added to the
soil, but the decomposition of existing organic matter is
being accelerated. If heavy applications continue, less N will
be stabilized by the dwindling populations of bacteria and
the efficiency of nitrogen use drops rapidly.

CHEMICAL UREA vs. MICROBIAL UREASE

¨

UREA REDUCES THE AMOUNT OF
SULPHUR AVAILABLE TO PLANTS.

¨

BACTERIA PRODUCES UREA AS A BYPRODUCT

¨

SOIL ACIDITY INCREASES WHEN
CHEMICAL UREA IS APPLIED

¨

¨

THE NITRIFICATIONOF UREA
(CONVERSION OF AMMONIA TO
NITRITE AND THEN TO NITRATE) IS
DEPENDENT ON THE AMOUNT OF
NITRIFYING BACTERIA AND THE
MICROBIAL POPULATION,

WHEN UREA IS PRODUCED BY
BACTERIA, ITS NEIGHBORS PRODUCE
THE ENZYME UREASE UTILIZING THIS
UREA.

¨

THE UREASE IS THEN USED TO BREAK
DOWN ADDITIONAL BACTERIAL UREA
TO NITRATE COMPOUNDS.

¨

THE SECOND STAGE OF
NITRIFICATION OF CHEMICAL UREA
CAN BE HIGHLY TOXIC TO MANY
PLANTS.

UREASE PRODUCED UREA BY
BACTERIA IS MORE STABLE THAN
CHEMICAL UREA.

¨

BIURET IS A HIGHLY TOXIC
COMPOUND FORMED DURING THE
MANUFACTUING OF CHEMICAL UREA.
IT IS CUMULATIVE.

UREA PRODUCED BY BACTERIA DOES
NOT NEED TO BE SUPPLIED WITH
UREASE INHIBITORS, AS DOES
MANUFACTURED UREA.

¨

BACTERIA SYMBIOTICALLY HELPS
PLANT ROOTS PRODUCE UREASE.

¨

¨

CONSEQUENCES OF THIS SCENARIO CAN ALSO INCLUDE

1. Ground water pollution,
2. Insect problems,
3. Greater potential for disease,
4. Soil compaction,
5. Thatch build-up (in turf),
6. Decreased drought tolerance and
7. Colossal waste of money from both the nitrogen lost and
the synthetic controls required to combat all these new
problems.

CONSEQUENCES OF THIS SCENARIO CAN ALSO INCLUDE

Stable compost, with a C:N ratio of approximately 1520:1, has much to offer in terms of soil conditioning,
including large populations of beneficial bacteria, essential
nutrients, and plenty of carbon. Products that contain a
higher C:N ratio than 25-30:1 are probably not appropriate
nitrogen sources. If the C:N ratio is too high, the nitrogen
content is not sufficient to sustain the growing populations
of decomposition bacteria. In addition, other sources of soil
nitrogen are temporarily depleted.

CONSEQUENCES OF THIS SCENARIO CAN ALSO INCLUDE

Many companies are claiming that their products
contain organic nitrogen: however, they are deriving it from
urea-based ingredients. Urea is synthetic organic nitrogen
with a C:N ratio of 0.4:1, and offers very little carbon to the
biological activity in the soil. It has just enough carbon to
call it organic. The C:N ratio in a natural soil system averages
around 12:1. Heavy use of a fertilizer with an overall C:N
ratio of less than 2:1 could eventually lead to soil organic
matter depletion.

CONSEQUENCES OF THIS SCENARIO CAN ALSO INCLUDE

Natural organic sources of nitrogen are derived from
proteins in plant and animal residues. The nitrogen in
animal manures is utilized in large quantities by farmers for
crops and by manufacturers who compost or ferment and
bag it for sale to consumers at garden centers.
EDAPHOS Pgs. 110-115

DANGERS OF OVER USING CHEMICAL FERTILIZERS AND PESTICIDES

WATER CONTAMINATION

WATER POLLUTION

TOXIC WASTES

INCREASED HEALTH RISKS

DESTRUCTION
OF SOIL

NUTRITIONALLY
DEPLETED FOOD

WATER
• Water in many ways can be
friendly or an enemy. Too much
or too little water can cause
serious problems for anyone
involved
in
growing
or
maintaining plants.
• Bacteria that decompose organic
matter are as dependent on
moisture as plants are or any
other living thing.
• New research suggests that low
volume, high frequency watering
techniques can improve plant and
soil health while using water
more efficiently. Other experts
disagree and suggest that deep
and infrequent watering is best
for most plants.

WATER

The balance between air and water in the soil
provides a natural regulation of soil organic matter decay.
Periods of excess water deplete the amount of air, inhibiting
the activities of the decay of organisms. During dry periods,
air is abundant, but moisture becomes the limiting factor.
Maintaining adequate levels of soil organic matter can buffer
the effects of too much or too little rain.
EDAPHOS Pg. 93

BENEFITS OF MICROBIAL UREASE
HELPS TO IMPROVE THE QUALITY OF OUR
AIR , LAND, WATER, ENVIRONMENT

BENEFITS OF MICROBIAL UREASE

HEALTHIER PLANT GROWTH

IMPROVED HEALTH

RICH, FERTILE SOIL

NUTRITIOUS FOOD

DISCLAIMER

MicroSoil® is not a panacea, in other words it
will not work when used on extremely abused or
overused soils unless it is used with other elements
and nutrients. When soils have been abused over a
long period of time, it may take 2 or 3 years of using
organic and sustainable/alternative farming methods
to reclaim the land.

THE MANY USES OF MicroSoil®

AGRICULTURAL CROPS

FRUIT TREES

THE MANY USES OF MicroSoil®

FRUITS

VEGETABLES

THE MANY USES OF MicroSoil®

VINEYARDS

BERRIES

THE MANY USES OF MicroSoil®

FLOWERS

HOUSE PLANTS

THE MANY USES OF MicroSoil®

LAWN

TURFS

THE MANY USES OF MicroSoil®

GARDENS

PASTURES

GUIDELINES TO USING MicroSoil®

Before applying MicroSoil®,
Biomasters Global, Inc.
recommends
that
a
comprehensive soil analysis
be obtained from a certified
laboratory. We recommend
the use of A & L
Laboratories as they will
test for all the macro and
micronutrients.

GUIDELINES TO USING MicroSoil®

Once the results of the soil
analysis are obtained, send
them along with the
completed
MicroSoil®’s
“Fertilizer Questionnaire”
to Biomasters, Inc. and a
protocol
will
be
customized based upon
the information provided
to us.

GUIDELINES TO USING MicroSoil®

The key to healthier soil is that in our protocol, we will
recommend adding the macro and micronutrients which
your soil appears to be deficient in, and thereby try to
establish a balance of all the nutrients. Once the nutrients
are in balance (See Liebig's “Law of the Minimum”) and
MicroSoil® is applied, the increased microbial activity acts as
a catalyst (like grease in a wheel) and helps to allow
everything to work at peak efficiency.

HOW SHOULD MicroSoil® BE APPLIED?

MicroSoil® follows water,
therefore, it can be applied
via Broadcast (spraying),
Drip Irrigation, Pivots, or
Flood Irrigation. It also can
be applied in conjunction
with all Biocides or with
other integrated pest control
products.

SUGGESTIONS FOR THE APPLICATION OF MicroSoil®

1. Use MicroSoil® as often as you normally
fertilize your crops and plants during the
growing season.
FOR BEST RESULTS, PLACE IN SOIL
SEVERAL WEEKS BEFORE SEEDING.
THIS GIVES THE ENZYMES THE
CHANCE TO PROMOTE THE GROWTH
OF NATIVE SOIL BACTERIA.

SUGGESTIONS FOR THE APPLICATION OF MicroSoil®

2. Use MicroSoil® in conjunction with your
fertilizers, but only use 50%-75% less nitrogen.
EXAMPLE: IF YOU FERTILIZE YOUR
CROP 3 TIMES, THEN YOU MUST
ALSO USE MicroSoil® 3 TIMES
(INCLUDING SIDE DRESSING.)

FERTILIZE 3 TIMES=
USE MICROSOIL 3 TIMES

SUGGESTIONS FOR THE APPLICATION OF MicroSoil®

3. Any crop whose growing season is over 4
months, such as Bananas, Fruit Trees, Sugar
Cane and Grapes require the application of
MicroSoil at least every 3 to 4 months.

DO NOT APPLY MicroSoil® WHEN:
It is 40°F or below

During the hottest hours

SUGGESTIONS FOR THE APPLICATION OF MicroSoil®

4. Due to volumes of water used in Flood
Irrigation, an early season application of up to
twice the amount of MicroSoil® may be required
to adequately saturate such field crops.
AFTER MIXING AND DILUTING THE CONCENTRATE WITH
WATER AT 100:1

SUGGESTIONS FOR THE APPLICATION OF MicroSoil®
5. THE STANDARD AMOUNT OF MicroSoil® THAT
SHOULD BE USED ON ALL OTHER STAPLE CROPS IS TEN
(10) GALLONS PER ACRE (AFTER MIXING AND DILUTING
THE CONCENTRATE AT 100:1)

Staple crops include:

Thank you!!!
- Biomassters Global, Inc.

