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Biotic Fertilizers  

The Sustainable Topsoil Revolution  
A white paper from the Nutrition Security Institute  

By John B. Marler 
 
The biotic fertilizer hypothesis 
 

1. When a soluble biotic fertilizer of correct pH, physical nature, and balanced chelated nutrients that are 
specifically formulated to expand a population of cyanobacteria is applied to the soil and provided 
adequate moisture it will result in an expansion of a cyanobacteria population.  This initial population 
bloom will be followed by a secondary expansion in other topsoil microorganism populations.  Natural 
fertility based on organic carbon based nutrients is increased in topsoil as a result of these life cycles.  
The end wastes of these populations are rich in chelated elemental nutrients that are the basis of plant 
nutrition.   
 

2. If the biotic fertilizers contain the correct nutrients and are correctly balanced then the expanding 
population of cyanobacteria is enabled to engage in natural functions that include photosynthesis and 
/or the extraction of dinitrogen from the atmosphere.  Nutrients generated by photosynthesis and 
dinitrogen extraction act to accelerate the growth of the cyanobacteria and are incorporated in the 
expansion of protein synthesis.  
 

3. Expansion of the bacteria population accelerates the consumption of existing cellulose and lignin 
sources in the soil, the result of previous crops.  These sources include roots and other organic 
detritus.  Topsoil microorganisms convert cellulose and lignin into polysaccharides.  These high energy 
nutrients combine with the wastes of microorganism populations to increase nutrient density and 
natural soil fertility.  
 

4. The natural fertility produced as a result of this expansion is greater in energy value than the elemental 
chemical values of the fertilizer nutrients applied to the soil.  Increases of energy provided by sunlight 
and nitrogen extracted from the atmosphere and from the natural recycling of cellulose and lignin 
provide an increase in natural fertility that exceeds the value of the applied biotic fertilizers.  
 

This hypothesis is currently unproven.  However, biotic fertilizers which are believed to work in this manner 
are already being manufactured and in daily use.  In 2008 over 20,000 acres of conventional and organic 
crops were fertilized with biotic fertilizers. Since 2001 over 50,000 acres of successful crops have been grown 
using the biotic fertility concept.   
  
Biotic Fertilizers - A completely new class of fertilizers 
This paper introduces a significant new class of fertilizers.  These fertilizers have been named Biotic Fertilizers 
to recognize the mechanism by which it is believed that they duplicate natural process to create soil fertility.  
Biotic fertilizers are designed to accelerate protein synthesis within a targeted population of topsoil 
microorganisms.  This is the same process employed in the creation of naturally occurring soil fertility.  
However, the ability of biotic fertilizers to efficiently build natural fertility in soils is accomplished at a rate that 
greatly surpasses that of nature.  Nature typically takes 30 years to restore natural fertility to an inch of fallow 
topsoil.  Biotic fertilizers have demonstrated the ability to accelerate the increase of natural fertility levels to 
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match a 30-year restoration level of fertility within as little as one year with an application rate of 2.25 tons 
per acre.  During this same time period grower using biotic fertilizers were able to grow crops to their full 
genetic potential. 
 
How biotic fertilizers work. 
Biotic fertilizers use nutrients that focus on the expansion of topsoil microorganisms.  Like humans, bacteria 
prefer some foods over others.  Humans, for instance, cannot efficiently make a meal out of hot chili peppers. 
This is because a phytochemical in the chilies, capsaicin, makes large quantities unacceptable for consumption.  
Humans can, and do, eat large quantities of beef and potatoes with gusto.  Topsoil bacteria have food 
preferences in the same manner of humans based on pH, nutrient content, and a large number of other 
physiological factors.  Bacteria, in the same manner of cattle or poultry, are able to utilize some foods more 
efficiently than others.  There are therefore different levels of efficiency of transformation for different organic 
nutrients.  The pH, bacteria content, organic content, balance of nutrients, homogeneity, solubility, and other 
factors are critical to designing nutrients for topsoil bacteria.  As a result of their design and manufacture biotic 
fertilizers accelerate the efficiency of delivery of their nutrients to topsoil bacteria in a manner more efficient 
than that of other unfocused and less refined organic nutrients.         
    
Biotic fertilizers are highly soluble.  They do not have to undergo significant levels of surface or sub-surface 
decomposition required of most organic nutrients.  Such decomposition is often driven by fungus and bacteria 
which are of a type and nature that differ from those which build natural soil fertility.  The need for organic 
matter to decompose prior to entering the topsoil lowers the efficiency of a nutrient targeted at topsoil 
microorganisms.  Raw or dehydrated manure are only able to deliver a fraction of their nutrient value due to 
this inefficiency.  Biotic fertilizers are able to efficiently accelerate soil microorganism growth as a result of 
their ability to by-pass the energy and nutrient robbing surface (“O’” Level) decomposition process.  
 
The design and manufacture of biotic fertilizers focus on mechanisms that increase protein synthesis within a 
targeted population.  They are designed and manufactured to target the growth of cyanobacteria.  
Cyanobacteria, or blue-green algae, are the aerobic topsoil bacteria that are omnipresent in earth’s topsoil.  
They are the engine that creates natural fertility. Their remains and waste are the genesis elements of topsoil 
which is itself the basis of natural fertility.  When provided moisture and nutrients, cyanobacteria actually 
produce topsoil.  The science on this phenomenon is increasing well established thanks to the work of Drs. 
Oimahmad Romanov and Jolanta Piatek and other Polish researchers.  Yet, cyanobacteria do not achieve the 
miracle of natural fertility alone.  Increasing the cyanobacteria population enables the generation of other 
diverse populations of soil microorganisms.  These secondary growth generations accelerate the growth of 
natural fertility in a soil.  During and at the ends of their lives actinobacteria, protozoa, nematodes, 
mycorrhizae, and other topsoil microorganisms add their fertility elements to topsoil.  Drs. Russ and Elaine 
Ingham have noted growth in a population of beneficial nematodes and other microorganisms in response to 
growth in a bacteria population. Once bacteria establish a food chain the rest of the topsoil microorganisms 
are enabled to expand their populations.  Dr. Mike Amaranthus has noted the expansion of mycorrhizae to an 
increase in the amount of fulvic acid, a product of bacterial protein synthesis and lyses.  Given current science, 
it is reasonable to state that together, the waste from cyanobacteria and the secondary response 
microorganisms which feed off of this population constitute the essential components of natural fertility.     
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Sustainability  
Biotic fertilizers offer growers an economical means of producing high yields of superior crops.  In addition to 
this ability, growers who use biotic fertilizers see visible evidence of the increase in natural fertility in their 
soils.  Soils grow darker and change in texture and nature.  Typically, growers using these fertilizers are able 
to reduce the amount of fertilizer required to grow their crops after repeated use.  Their soils have gained 
sufficient amounts of natural fertility to achieve a level of sustainability.  Given the destruction of topsoil that is 
the direct result of the last six decades of use of synthetic inorganic nitrogen the prospect of infinite soil 
sustainability represents an important innovation in agriculture.  
 
Reverse topsoil loss and soil fertility decline. 
Biotic fertilizers have demonstrated the ability to halt and reverse topsoil loss and to halt and reverse soil 
fertility decline. These two problems stem from the same problem.  They are both the result of loss of topsoil 
microorganism population strength in the soil.  Reversing topsoil loss and restoring natural fertility is critical to 
the ability of agriculture to meet the need for earth’s continuing increase in carrying capacity for its human 
population.  Global topsoil loss, as a result of soil fertility decline, has been well documented by the United 
States Department of Agriculture, the FAO, UNDP, UNEP, and other concerned agencies.  This loss is almost 
universal on a global scale.  It has occurred in the past and still is occurring, to some extent, in every country 
on earth.  Science generally recognizes soil fertility decline to be due to the lowering of soil organic matter and 
the loss of natural fertility mineral nutrients.  This phenomenon has occurred since the beginning of 
widespread use of conventional fertilizers based on synthetic inorganic nitrogen in the middle of twentieth 
century.  While there is no consensus at this point, it appears that soil scientists may be increasingly arriving at 
an identifiable cause of this phenomenon.  Misapplication, or over application, of synthetic inorganic nitrogen 
to soils along with improper tillage techniques creates and accelerates imbalance in the natural nitrogen: 
carbon ratio in the soil.  This imbalance accelerates the loss of soil microorganism populations.  The loss of soil 
microorganisms and their stored organic nutrients results in the loss of natural fertility in arable soils.   
 
When provided with excess levels of easily absorbed synthetic inorganic nitrogen soil microorganisms appear 
to engage in short-term unsustainable acceleration of their populations.  When over-application is 
accompanied by deep tillage, an act which is destructive to topsoil microorganism populations, the result is a 
gradual weakening of the viability of topsoil microorganism populations.  Repeated applications of synthetic 
nitrogen appear to overwhelm the soil microorganisms, weaken their populations, and then render a death 
stroke to the majority of their still viable populations.  It is speculated that a downward death spiral for the 
microorganism population occurs with conventional farming practice. This spiral is accelerated by the high 
energy fuel of synthetic inorganic nitrogen.  In an attempt to remain alive the microorganisms consume all 
stored organic nutrients. This includes soil acids, glomalin, and any other stored form of soil fertility.  Soils 
lacking such compounds have decreased protection to wind and rain erosion.  They also lose water holding 
capabilities.  In severe cases such soils revert into soil components such as sand or silt that are highly 
erodible.  Other soils become compacted as a result of the loss of organic content.  Such soils are no longer 
commercially viable for crops and must be abandoned or related to use as lower value pasture land. In a like 
manner, they lose the ability to store moisture in their organic compound molecular structures.  As a result, 
salt content soils increase as growers apply increased amounts of irrigation water to maintain a crop.  The 
over-application of irrigation water overwhelms the ability of the soil microorganisms to deal with the salt 
contained in the water.  When the entire ramifications of the loss of soil organic content are considered it is 
easy to conclude that the revitalization of soils by accelerating the increase of organic soil content is critical to 
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global agriculture. Indeed, the scale and import of this loss is on a scale of human importance that is so 
staggering to be almost incomprehensible.  With a loss of fertile topsoil estimated by government officials at a 
rate of 1% loss per year, earth is faced with a very serious problem.   
 
Reverse decline in nutrient density. 
The physical loss of organic nutrients in soils is a global environmental disaster recognized within the 
agronomic community.  Yet, an even more critical factor associated with soil degeneration is the increasing 
inability of conventionally fertilized soils to transfer a healthy level of organic and elemental nutrients into 
plants.  This inability diminishes the nutrient values in crops and is reflected by both the weaken state and 
health of crops themselves and even more seriously, a dramatic decline in human food nutrient values.  This 
decline has been accelerated over the past fifty years since the introduction of synthetic inorganic nitrogen 
fertilizers.  It has been well documented by USDA testing. (www.nutrientsecurity.org) .  
 
The decline in food nutrient density is the single most dangerous impact of reduced soil fertility.  Lower 
organic nutrient values in the soil, as reflected by low levels of soil acids, chelated elemental minerals, as well 
as low levels of polysaccharides, and other phytochemicals, automatically result in lower nutrient values in 
crops.  As food nutrient density declines it affects every human who consumes foods from lower fertility soils.  
The entire life-cycle of humans encompassing birth, growth, mental development, human fertility, health, and 
aging are all directly affected by lower nutrient density in foods.  An unchecked decline in soil fertility will 
ultimately doom the human race to a myriad of health problems.  These may include obesity, as humans 
consume ever increasing amounts of low nutrient value high carbohydrate foods in a futile attempt to fulfill the 
demands of their bodies for nutrients.  Chronic malnutrition, disease, and a stunting of the physical and mental 
growth of our future generations easily follow as the nutrient values of crops decline.  The cost, availability, 
and efficiency of man-made nutritional supplements cannot compare with the cost, availability, and efficiency 
of foods grown using natural fertility. The decline in nutrient density in our foods has been directly implicated 
in the increase in cancer in the human population which is now the number one killer of mankind.  The 
question of the value of the need for nutrient density in our foods as being the primary source of all human 
good health has been decided by science.  In the last decade nutrition has been shown to be of vital 
importance to good health.  It is no longer a subject of debate or question.   
 
Biotic fertilizers have the ability to rebuild diminished or exhausted organic and elemental nutrients in soils.  By 
doing so, biotic fertilizers can increase nutrient densities in food crops.  Biotic fertilizers provide chelated 
minerals to soils and at the same time support and accelerate the transformation of soil elemental minerals 
into chelated states usable by plants.  Such transformation is the work of soil microorganisms which act to 
breakdown minerals into carbon linked forms.   
 
Decreased toxicity. 
Societies worldwide increasingly believe that the cumulative effects of toxicity of from pesticide and fungicide 
use associated with conventional synthetic fertilizer programs present a serious threat to human health.  As a 
result there is a widespread attempt to return to less toxic growing practices by growing organic foods.  Biotic 
fertilization will play an important role in this transformation.  The current conventional fertility practice, based 
on use of synthetic inorganic nitrogen fertilizer, requires pesticides and fungicides. (See section on 
Conventional Fertilizers)  As a result, crops have less resistance to disease and insect predation.  Growers 
compensate for this deficiency by increasing applications of pesticides and fungicides which increases toxicity 
levels in foods.  
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Understanding Natural fertility 
Nature has devised intricate mechanisms to provide nutrition for plants.  When there is excellence in the ability 
of a soil to produce high-yielding nutrient-dense crops without the use of fertilizers such a soil is said to be 
naturally fertile.  Arable soils rich in natural fertility are usually either soils that have not been extensively 
farmed or soils that have had continuing extensive care and constant organic supplementation.  Typically, such 
soils are dark in color and rich in soil organic matter.  Topsoil, the six inch deep “A” horizon of the soil, is the 
thin crust of our plant that is nature’s storehouse of organic nutrients.   
 
Where natural fertility exists in topsoil it is, with little exception, the result of past or present action by oxygen 
breathing topsoil microorganisms.  Dr. Elaine Ingham has estimated that an acre of soil can contain one ton of 
bacteria, one ton of fungi, and two to three tons of other soil microorganisms.  The microorganisms that dell in 
topsoil do so because they breath atmospheric air.  The atmosphere easily penetrates six inches into the 
topsoil.  Topsoil microorganisms are responsible for the conversion of nutrients contained in both organic dies 
their bodies and waste materials contain very high levels of chelated elemental nutrients which are left in the 
soil as natural fertility.  Waste from the lives of bacteria is left in the topsoil in the form of stable molecular 
structure of soil acids.  These acids surround plant roots with chelated elemental minerals, complex sugars, 
and an untold number of intricate phytochemicals are formed by the microorganisms.  Together, these organic 
compounds constitute natural fertility.  Almost all of these nutrients are contained in the stable water or acid 
soluble structures that we know as soil organic matter. 
 
Conventional Fertilizers  
The conventional fertilizers in common use today were largely developed after World War II.  They constitute 
the fertilizers used to drive the Green Revolution, the global expansion of commercial agriculture.  Concurrent 
to the sixty years of use of these fertilizers has been sixty years of steady topsoil erosion and loss.  This 
constitutes a net loss of natural fertility in soils, a completely unsustainable course of agriculture.  After sixty 
years of common use we now know that these fertilizers are inefficient, require pesticides and fungicides to 
perform their miracles, and are wasteful of hydrocarbon resources used in their manufacture.  The continued 
use of conventional fertilizers as an accepted means of increasing soil fertility offer mankind nothing but 
continued destruction of the very topsoil they are designed to invigorate.   
 
There is a vast difference between conventional fertility programs and natural fertility.  Mankind’s method 
relies on synthetic inorganic nitrogen plant nutrients. These nutrients are applied in an attempt to directly feed   
plants and stimulate their growth.  Nature’s program is to feed soil microorganisms that in turn feed plants the 
end products of their lives in the form of organic nitrogen based nutrients.  The slow, steady nutrition from 
natural fertility cannot be duplicated by synthetic nitrogen fertilizers.  Nature’s way is much more efficient.  Its 
steady slow provisioning of complete nutrients does not overwhelm a plant in the same manner as 
conventional fertility programs based on synthetic inorganic nitrogen.  The result is that crops which depend 
upon natural fertility have steady uninterrupted growth whereas crops grown with synthetic inorganic nitrogen 
fertilizers are subject to cycles of protein synthesis and proteolysis which retard a crop’s ability to achieve its 
full genetic potential. (Francis Chaboussou, Healthy Crops – 2004).  Use of natural fertility from biotic fertilizers 
provides a grower healthier plants.  Such plants require fewer pesticides, fewer fungicides, and are able to 
better resist extreme temperatures.   
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Conventional fertilizers work in an entirely different manner than natural fertility.  They have a primary focus 
on delivering water soluble nitrogen nutrients along with mostly elemental forms of minerals directly to plants. 
Indeed, the entire focus of conventional fertility is the nourishment of plants, ignoring the living nature of the 
soil.  Nature feeds plants indirectly. Without a stomach to chelate and absorb elemental nutrients a plant must 
depend upon bacteria and fungus to provide it nutrients in a form that it can use.   
 
Biotic amendments  
Humankind’s use of biotic nutrients to increase soil fertility is as old as farming.  For thousands of years man 
has increased biotic fertility in arable soils without fully understanding the mechanisms behind his actions.  
Cover crops, applications of manure, bone meal, and other organic substances are a common farming 
practice.  Such practices contributed significant biotic amendment to the soil.  However, these practices alone 
rarely are sufficient to convey enough energy to grow a crop to its full genetic potential without massive 
applications that can create other problems such as salt accumulation.  The use of biotic amendments to grow 
crops and at the same time amend the soil to maintain sustainable agriculture is problematic and inefficient.  
For this reason biotic amendment as a sole fertility program has largely been rejected by large segments of 
conventional agriculture.   
 
Development of biotic fertilizers. 
The development of biotic fertilizers was made possible by the basic research of hundreds of researchers.  
Groundbreaking researchers like F. J. Stevenson, Elaine Ingham, Russ Ingham, Mike Amaranthus, Jerzy 
Weber, and many others from countries worldwide are slowly revealing an understanding of natural soil 
fertility and its remarkable complexity.  Biotic fertilizers represent the next step in acceleration of natural 
fertility and a major advance in soil fertility technology.   
 
In 2002 the developments of biotic fertilizers begin after construction for a facility for the conversion of 
chicken manure into a chemical fertilizer.  Design and understandings of the fertilizers initially produced at this 
facility followed conventional understandings based on mineral supplementation theory.  However, from the 
first applications with the initial fertilizers it appeared that other, unexplainable mechanisms were at work.  
Seven years of research, trials, formulation adjustments and extensive applications would be necessary before 
the mechanisms of biotic fertility would be fully explainable.   
 
The early work on these fertilizers focused on attempts to define and understand them in chemical terms.  The 
initial label of Complex Enabling Nutrient Fertilizers (CNEF) and the first marketing literature described an 
advanced chemical nutrient program.  Yet, the full understanding of the mechanisms and the primary 
microorganism behind the effectiveness of the fertilizer took another five years.  The theory of the 
mechanisms and efficiency of biotic fertility were not fully developed or understood until 2007 when laboratory 
experiments and examination revealed the primary mechanisms of natural fertility.  Observations and analysis 
of over 50,000 acres (20,000 hectares) of successful applications and trials have confirmed biotic theories.  
The only failure of biotic fertilizers to provide sufficient nutrients for a fertilized crop that occurred during this 
period were the result of growers who did not apply sufficient quantities of the fertilizer or when insufficient 
water was applied to a crop.  
 
The overriding fact that drove the development of biotic fertilizers was not just that they worked, but that they 
worked exceedingly well.  Growers who apply biotic fertilizers in commercial applications routinely report high 
yields and high quality as evidenced by increased nutrient density and overall appearance.  Orchards and field 
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growers using these fertilizers consistently report their crops are in the top of their pack-out pool.  In addition, 
crops universally evidenced higher Brix levels than conventionally grown crops.  Less toxicity was achieved due 
to the fact that biotic fertility crops had lower pesticide requirements as well as lower incidence of mold, 
mildew, and other fungal driven deterioration.  As biotic fertilizer theory developed it became evident that 
biotic fertilizers could grow crops using nitrogen levels that, in some cases, appeared to be about half of the 
nitrogen amounts required with the use of conventional fertilizers manufactured from synthetic inorganic 
nitrogen.  Determining how biotic fertilizers could produce such results required multiple trials over a four year 
period to first confirm the ability of the fertilizers to perform with a higher level of efficiency.  These trials 
confirmed the ability of biotic fertilizers to perform in a manner equal to or superior to conventional fertilizers.  
After observing the results of biotic fertilizer trials and analyzing costs an increasing number of growers have 
discontinued long held fertilizer programs to replace them with biotic fertility.  Their yields have been equal to 
or greater than their yields with conventional fertility and their soils grow in fertility every year.  In addition to 
higher yields, their crops have higher acceptability, higher quality, lower pesticide requirements, and lower 
incidence of visible mold or fungus.  Biotic fertilizers have now been used in over 20,000 hectares of trials or 
commercial applications in Canada, Israel, Mexico, Saudi Arabia, United States, and the European Union.  
 
The theory of biotic fertility was developed in much the same manner as the theory of chemical application.  
Repeated applications across a wide spectrum of crops located in widespread locations were observed.  This is 
a long process due to the fact that only a few locations, such as Hawaii and California could support year 
round rotations.  Today, there are probable understandings as to the exact mechanisms of biotic fertility.  Still, 
decades of research by soil and soil fertility scientists worldwide will be required to completely understand and 
refine the knowledge of how these fertilizers work and how to make them even more effective.   
 
Basic design of biotic fertility 
Biotic fertilizers are designed, manufactured, and applied in a deliberate attempt to promote the growth of 
topsoil microorganisms.  For this reason, a grower who uses biotic fertilizers must grow two crops.  The first 
crop that a grower must produce is a crop of topsoil microorganisms to provide fertility for the soil.  The 
second crop is the crop that the grower will harvest and market.  A grower who understands this concept can 
immediately take control over his soil and begin to use natural fertility to his advantage.  
 
These unique fertility products can be manufactured from manure and other forms of organic waste in one of 
two types.  One type is a 100% organic fertilizer that meets global organic standards.  The other type is an 
organic based fertilizer that has increased synthetic inorganic nitrogen supplementation.  When correctly 
designed both types are exceptionally effective in their ability to grow crops to their full genetic potential while 
amending and building sustainable soil.  
 
Growers have found that the practice of “designing” specific mineral combinations to grow certain crops is not 
necessary with the use of biotic fertilizers. Nor, is the practice of attempting to balance minerals in soils 
necessary.  Biotic fertilizers have a wide flexibility of design that can target protein synthesis in a population of 
wild type, cultured type, or both types of topsoil microorganisms.  That diverse species benefit from the 
general nutrient values of biotic fertilizers are one of the strengths of natural fertility.  Some species, such as 
cyanobacteria are omnipresent and can quickly rebound with a biotic fertilizer.  Other topsoil dwelling 
populations, such as Mycorrhazie fungus, may have been severely weakened or destroyed by past farming 
practice.  Their presence in a soil can be increased by adding them to a biotic fertilizer focused on the 
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acceleration of their populations.  Adding a wide range of cultured types to biotic fertilizers can accelerate the 
remediation of soils destroyed by fumigation or other destructive practice.    
 
Fertility acceleration by biotic fertilizers 
Questions as to the efficiency of biotic fertilizers arose early on in their development.  From the beginning of 
the project field reports and trials indicated that the fertilizers worked in an impressive manner.  Yet, an exact 
understanding of how they worked, other than conventional chemical theory, did not exist.  Chemical theory 
alone could not explain the success of the fertilizers.  Early grower trials indicated the first biotic type fertilizers 
had the ability to meet or exceed crop yields produced by conventional fertilizers.  This ability was achieved 
using what appeared to be less total nitrogen than a conventional application of N-P-K formulations based on 
measurement of synthetic inorganic nitrogen.  Typically, growers’ reports indicated that yields and quality from 
a ton of an applied 4-4-4 biotic fertilizer containing 80 units of nitrogen equaled or exceeded yields and quality 
from conventionally fertilized crops using nitrogen contents of 120 to 140 units or higher.  Questions arose as 
to the exact mechanism behind the acceleration of fertility by biotic fertilizers after repeated observations of 
this phenomenon.   
 
Hard answers to questions concerning the mechanics of biotic fertilizers were required in order to develop 
biotic theory.  Was the efficiency of biotic fertilizers equal to or greater than the efficiency of conventional 
fertilizers based on synthetic inorganic nitrogen?  Or, were the conventional fertilizers simply inefficient when 
compared with biotic fertilizers?  On top of this puzzle another question had to be solved before understanding 
biotic fertility.  Could a plant even use organic nitrogen efficiently?  Did the organic nitrogen not require a 
transformation into a form of inorganic nitrogen before it could be used for a plant?  Conventional wisdom and 
the strongly held belief in the nitrogen cycle worked against development of an understanding of biotic 
fertilizers as a wholly new and separate form of soil fertility.  Before biotic fertility could emerge as a possible 
science there were many questions to be answered.  
 
One of the observed attributes of biotic fertilizers was the apparent ability to supply nitrogen to a crop on a 
relatively quick basis and then steadily through a long growing season.  The delivery of nitrogen to a crop was 
observed to be directly dependent upon soil temperature.  Warm days were required for faster delivery. Yet, 
delivery times could be as little as 10 days.  This fact challenged much of the conventional wisdom as to 
requirements for transformation into inorganic nitrogen forms.  A reasonable doubt as to the surety of the 
need for organic nitrogen to transform into an inorganic form seemed to be introduced by results from a 
massive 10 year study in the Amazon basin, (Perakis and Hedin) reported in Nature (415) magazine. This 
research indicated that the majority of nitrogen in a pristine area is actually organic nitrogen.  This research 
directly challenges the underlying basic principles of the “Nitrogen Cycle” and the need for a transformation 
from organic nitrogen into inorganic nitrogen before it can be used by plants.  The possibility of direct use of 
organic nitrogen forms by crops seemed to be confirmed by reports from field tests of biotic fertilizers.  
Information from organic growers seemed to confirm the Amazon study.  Multiple organic growers in 
California, Oregon, and Washington observed and reported crop growth that responded both well and quickly 
to organic forms of nitrogen.  Petiole tests for nitrogen repeatedly indicated very good results from nutrients 
that seemingly did not have sufficient transformation times or sufficient levels of inorganic nitrogen according 
to conventional wisdom.  A growing consensus within the organic industry begin to believe that organic 
nitrogen forms were just as efficient, or even more efficient in growing crops, as forms of inorganic nitrogen.  
These beliefs were based on the nutrient response time by crops to organic nutrients.  This understanding was 
underlined by research and writings by Dr. Jerzy Weber of the Agricultural University of Wroclaw, Poland and 
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published research by the members of the International Humic Substances Society.  Their work on fulvic and 
humic acids provided the basis for biotic theory.  A growing documentation of science confirmed the ability of 
natural fertility to deliver chelated nutrients to a plant.  This premise that plants could efficiently use organic 
forms of nitrogen provided a basic foundation on which the theory of biotic fertility could be built.  
 
The questions of efficiency, or rather inefficiency of conventional fertilizers based on synthetic inorganic 
nitrogen, were easily answered by other research.  Numerous studies on the low efficiency of conventional 
fertilizers by land grant agriculture universities in the US and Canada had already established the low 
efficiencies associated with synthetic inorganic nitrogen nutrients.  Most studies point to a 50% or lower rate 
of efficiency with some studies indicating an inefficiency of as high as 82% in some circumstances.  This 
understanding, that conventional fertilizers based on synthetic inorganic nitrogen were inefficient in their 
ability to transfer nitrogen to plants, was of a mixed benefit.  The fact that biotic fertilizers were more efficient 
than conventional N-P-K fertilizers based on synthetic inorganic nitrogen was evident.  Yet, biotic fertilizer 
researchers were still left with the question of exactly how a biotic fertilizer developed such efficient levels of 
nitrogen.  
 
Factors that led to the biotic hypothesis   
The biotic fertilizer hypothesis, provided at the beginning of this paper, was developed in order to explain the 
success of biotic fertilizers.  Measured nitrogen levels in crops could not be explained by the levels of applied 
nutrients.  These observations were confirmed by petiole tests.  Nitrogen levels as indicated by crop 
development and yield were observed to be higher than might be expected from the percentages of nitrogen 
as measured on a chemical basis.  An important understanding to the efficiencies of nitrogen in a biotic 
fertilizer became apparent after published research indicated high protein levels in bacteria.  High protein 
levels contain high nitrogen levels on a fixed percentage.  
 
The fact that biotic fertilizers must be highly soluble to be effective is now evident.  But, at the beginning of 
research into these fertilizers neither the value of solubility, nor the soluble nature of biotic fertilizers was 
immediately evident.   Yet, it seemed logical that an organic nutrient that is not highly soluble cannot 
efficiently function as a fertilizer.  The initial research into biotic fertilizers focused on their level of solubility.    
Research revealed that repeated soakings released soluble nutrients.  A dark tea was still evident after as 
many as six immersions. Only after repeated soakings over a period of weeks was there a final residue that 
resisted entry into a solution.  Approximately 60%, or more, of the total dry weight of a biotic fertilizer will 
ultimately go into a pigmented solution.  Residue tests revealed that even at a point of greatly diminished 
solubility remaining residue contains substantial organic nutrients. The residue from these fertilizers is in the 
form of cellulose and lignin which require bacterial and fungal decomposition.  Yet, even these have value as 
the residue still contains valuable nutrients.  Nutrient tests indicate that the residue can contain nutrients 
sufficient to grow a crop.  In addition to these values the cellulose and lignin contained in the residue provides 
a source of nutrients that soil bacteria will utilize to build polysaccharides.  
 
This dependable reaction has been put into common use in Israel where organic growers use the tea to water 
their crops in greenhouses.  The Israeli system uses porous nylon screen bags to suspend biotic fertilizers in 
large tanks.  The generated liquids were used to water greenhouse crops.  
 
Research now indicates that presenting topsoil microorganisms, specifically cyanobacteria, with a nutrient rich 
solution allows for a high efficiency of transformation from a solid fertilizer into a liquid solution.  The liquid 
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solution easily penetrates into the topsoil whereas a less soluble organic nutrient must first undergo normal 
decomposition on the surface of the soil, the “O” horizon.  The solubility of the biotic fertilizer allows the 
fertilizer to by-pass the normal decomposition on the “O” horizon.  This ability greatly accelerates the 
efficiency of a biotic fertilizer.  Water borne nutrients are almost immediately used by cyanobacteria and other 
topsoil microorganisms to accelerate protein synthesis within their population.  This high level of efficiency 
directly results in an increase in the value of natural fertility.   
 
Chelation of minerals and the effect that chelated minerals might play in biotic fertility was another area of 
research.  When a nutrient rich solution is presented to a population of cyanobacteria the expanded population 
will reflect the chelated mineral nutrient values that result from the expansion in protein synthesis of that 
population.  Multiple grower reports indicated that biotic fertilizers evidenced higher levels of mineral nutrient 
uptake.  A wide range of grower reports from multiple states repeatedly cited various biotic fertilized crops as 
evidencing less susceptible to fungus and mold.  California growers reported fewer molds in grapes and salad 
greens.  In Minnesota Cole crop growers reported remarkable decreases in club foot, a common mold 
problem.  In Washington State potatoes evidenced less white and black fungus.  Israeli growers reported less 
fungus problems in hothouse cucumbers and in other crops.  Research into these observed benefits of biotic 
fertility continues.  The current belief is that chelated balanced minerals may play an important role in 
reducing fungus, mold, and mildew in crops.        
  
Extensive science exists on the necessary minerals need for soil fertility.  Biotic fertilizers make use of these 
understandings and supply the chelated forms of N, P, K, S, B, Ca, Cl, Co, Cu, Fe, Mg, Mn, Mo, Na and Zn 
within a pH adjusted amino acid rich base.  This is a combination specifically focused on acceptability and 
usability by cyanobacteria.  The result of a solution of a biotic fertilizer, even a solution that is only a 1-1-1 
solution by the time it is acted upon in the soil, will be to accelerate protein synthesis in a population of 
cyanobacteria.  If several tons of a nutrient solution can expand a population of cyanobacteria by even a ton 
of new protein then the effect of this expansion on the natural fertility of the soil will be considerable.  The 
question that remains in this theory is the exact efficiency factor of the transformation from a solid fertilizer 
into the level of expansion of a biotic population.  It is possible that the maximum efficiency factor will be 
about 50% to 60% - a number in line with the solubility of the biotic fertilizer.   
 
If a ton of a 4-4-4 biotic fertilizer is entered into solution then the result will be several tons of a highly 
nutritious solution that can be used for protein synthesis by a population of cyanobacteria.  More precise 
mechanisms of biotic fertilizers will require extensive research.  The mechanism described in the following 
example seems probable.  One ton of a biotic fertilizer can yield 60% of soluble nutrients or approximately 
1,200 lbs. of soluble nutrients.  If those soluble nutrients become a 4:1 solution then the resulting amount of 
solution would equal 4,800 lbs of liquid nutrients.  That the liquid nutrients enable the cyanobacteria to 
engage in photosynthesis and the extraction of dinitrogen from the atmosphere has not been factored in this 
example.  Nor has expansion from cellulose and lignin sources.  If 4,800 lbs of liquid nutrients are consumed 
by bacteria then 1,000 lbs of protein synthesis within the population would seem a conservative possibility 
with a nutrient / conversion ratio of 4.8:1.  From 1,000 lbs of protein a 14% nitrogen content is possible. 
(Table A)    
 
An added advantage of the value of minerals that result from biotic fertility is that they are immediately usable 
by plants due to their chelated state.  This multiplies the effectiveness of these minerals over that of simple 
elemental minerals often used in conventional fertilizers.  
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Under the above example one ton of a 4-4-4 biotic fertilizer yields 140 lbs of nitrogen versus the calculated 
value of the input value of the fertilizer which is 4% nitrogen  X 2,000 lbs = 80 lbs. This is represents a 75% 
increase in the value of nitrogen that results from protein synthesis vs. the input value of the 4% nitrogen 
fertilizer.  This appears to be unlikely at first glance as a chemical mass nutrient balance does not support such 
acceleration in nitrogen content.  But, given the levels of inherent energy resulting from sunlight, the inherent 
energy in the fertilizer and the absorption of atmospheric dinitrogen by cyanobacteria populations it appears 
possible.  This factor of increase is consistent with observations from growers and trials.  
 
Physical attributes of biotic fertilizers  
Biotic fertilizers have been produced as hard agglomerated particles with low moisture content.  Their size, an 
important factor in biotic efficiency, is typically in the range from 100 to 200 Size Guide Number (SGN) range.  
These fertilizers have the approximate weight and handling characteristics of dry wheat.  They can be spread 
by almost any granular fertilizer spreading equipment including air delivery systems.  They can be stored in 
silos and are easily retrieved by auger delivery.  Initial investigations as to handling the fertilizers in an 
extruded pellet form were rejected due to the increased decomposition time pellets require on the “O” horizon 
of the soil.  Application rates for biotic fertilizers range from one ton per acre to two and a half tons per acre.  
The efficiency of the rate of application of biotic fertilizers increases with the preciseness of application.  The 
fertilizers can be applied by broadcast, side dress, top banding, and injection with seed, liquid application, 
during hydro seeding or by aerial application.  Most crops can be grown with a single ton per acre of a biotic 
fertilizer.  Two tons or more per acre are capable of growing any crop tested. Biotic fertilizers have had 
excellent success in applications in the winter for spring planting.  They have also been successful in double 
cropping, for instance growing a peas and  sweet corn double crop, from a single application prior to planting 
peas.  
 
Repeated annual applications in the two ton per acre plus range have resulted in a visible increase in natural 
soil fertility as evidenced by a darkening of the color of the soil as a result of the increase in pigmented 
polymers as well as a change in soil texture.  Sand and compacted soils can be converted into a sandy loam 
with excellent texture as evidenced by quick clod formation.  These qualities are visible indications of an 
increase of natural soil fertility.  Soil testing reveals a high level of soil organic matter.  Build up of soil organic 
levels can occur extremely quickly as a result of repeated applications.  Tests on silt and sand soils with low 
soil organic matter of less than 1.2% have shown an increase to 9.1% organic matter content in less than a 
year.  The build of such soil organic matter content required multiple applications of a liquid solution that 

Table A 

One thousand pounds of cyanobacteria protein may yield 
the following amounts of minerals: 

 
Nitrogen   140 lbs.    Phosphorus    30 lbs. 

Potassium    10 lbs.     Calcium                5 lbs. 

Sulfur     10 lbs.     Magnesium      5 lbs. 

Iron       2 lbs.     Proportionate Trace Minerals  
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tested to be a 1-1-1 N-P-K formulation.  The biotic fertilizers used in this experiment contained cultivated type 
Mycorrhazie.  The Mycorrhazie colonies that were generated during this experiment were so extensive that 
they were visible without the aid of magnification.    
 

 
 
 
In 1974 blue-green bacteria, or blue-green algae, were officially renamed cyanobacteria.  Cyanobacteria 
belong to the kingdom Monera and division Cyanophyta.  Cyanophyta is a phylum of primitive bacteria which 
was probably one of the first bacteria to inhibit plant Earth.  Wild type cyanobacteria occur naturally in almost 
every soil and in almost every body of water on earth.  They are omnipresent in our physical environment.  
Their spread is facilitated by their ability to exist in extremely dry conditions and easily become air-borne and 
travel within atmospheric circulations.  Cyanobacteria have been found in the Antarctic, in hot springs, and in 
desert sands.  They are found on almost every manmade wood, concrete, and brick structure in the world. 
They only await nutrients, moisture, and sunlight to activate and expand their populations.  Once these 
conditions are present cyanobacteria can reproduce extremely quickly.  Their doubling time, the length of time 
it takes to double their numbers given adequate nutrition, is believed to be somewhere between 15 minutes to 
an hour.  
 
Cyanobacteria are able to develop carbon in the form of a carbohydrate, thought to be sucrose, by 
photosynthesis.  Some cyanobacteria species are able to extract and fix nitrogen from atmospheric dinitrogen 
(N2) using the enzyme nitrogenase by forming a heterocyst in their filament structures.  This nitrogen is a 
powerful force in the protein synthesis of cyanobacteria.  By fixing atmospheric nitrogen cyanobacteria are 
able to rapidly reproduce.  The unique abilities of cyanobacteria are believed to be essential in the 
development of natural soil fertility.  The two attributes of cyanobacteria, photosynthesis and the ability to fix 
atmospheric nitrogen, appear to be critical to their ability to rapidly expand their populations given the energy 
provided by biotic fertilizers.   
 

Cyanobacteria 

As a result of its unique abilities to use both sunlight and the 
atmosphere to expand its populations, cyanobacteria act as the 
principal microorganism in the soil for the generation of natural 
fertility.  For this reason it is the primary target of biotic fertilizers.  
When a cyanobacteria population is presented with the correct 
nutrients it expands rapidly.  Targeted nutrients in the correct forms 
not only support population growth but also provide the precise forms 
of mineral elements necessary for the cyanobacteria to initiate 
photosynthesis and extraction of dinitrogen from the atmosphere.  As 
a result, the populations of cyanobacteria expand rapidly.  The rapid 
population expansion is soon followed by natural demise.  After death 
the waste from the population expansion remains in the soil in the 
form of complex soil acid molecules.  These molecules are unique 
stable intense stores of natural fertility containing all the elemental 
minerals generated by the expansion of the population of soil 
microorganisms.   

Dr. Ralf Wagner, von 
ihm unter GNU-FDL gestellt 
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Cyanobacteria were identified as the primary and most reliable respondent to the stimulus of biotic fertility by 
a series of experiments performed beginning in 2006.  Acceleration of the growth of a population of 
cyanobacteria using biotic fertility has been proven by multiple experiments.  Open top cylinders, 12” x 4”, 
were mounted on a base with a ¼” weep hole in the bottom.  Each test cylinder was filled with pure silica 
sand of the type used by glass artisans.  The sand was a commercial product free of any organic nutrients or 
visible contaminates.  Differing levels of biotic fertilizers were measured into the cylinders along with a portion 
of commercial bluegrass seed.  Some cylinders were inoculated with 5 grams of rich dark black topsoil.  Others 
were left un-inoculated.  Water, from commercial bottled spring water to avoid chlorine contamination was 
used in some tests.  Distilled water was used in other tests.  Tests were maintained for a period of up to two 
years.  All the cylinders with an application rate of a biotic fertilizer demonstrated the growth of topsoil.  In all 
cases of applications of biotic fertilizers, both inoculated and un-inoculated there was sustained grass growth 
as well as growth of topsoil elements.   In cases of applications of biotic fertilizers equal to one to two tons of 
biotic fertilizers per acre there was not only excellent grass growth, there was also substantial visible growth of 
topsoil elements.  
  

 
 
 
 
Control cylinders watered with spring water, no matter if they were fertilized or not, clearly showed some 
evidence of cyanobacteria (blue-green algae).  Control cylinders watered with distilled water showed very little 
cyanobacteria growth unless they contained biotic fertility in which case abundant cyanobacteria growth was 
observed.  Every cylinder planted with grass seed had at least one seed sprout but unfertilized cylinders did 
not support continued growth.  Applications of water and fertilizer to cylinders after the initial test phase 
accelerated and maintained the growth of topsoil elements.  
 
Energy factors driving biotic fertility  
There are three basic energy drivers which accelerate biotic fertility to build natural fertility in topsoil.  One 
energy factor is sun light.  Cyanobacteria have the ability to transform sun light into energy that they use to 
grow their populations.  Another is the ability of cyanobacteria to extract nitrogen directly from the 
atmosphere.  Cyanobacteria use the extracted nitrogen as an essential growth factor in the expansion of their 
populations.  The third energy factor is the nutrient base and inherent energy contained in a biotic fertilizer.  
Biotic fertilizer acts as an enabling source of nutrients that allows cyanobacteria to initiate and maintain the 
other two energy factors.   

Topsoil generation experiment. (L-R) Photo 1 – Failed germination – no biotic nutrients. Photo 2: 1 ton per acre (tpa) 
application, Photo 3. 1 tpa, Photo 4. 2 tpa application, Photo 5 1 tpa application 22 months. 
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Sun Light  
Cyanophyta is the most widely occurring family of living organisms on the surface of the earth that use 
photosynthesis to convert light energy into chemical energy.  Most cyanobacteria employee oxygen generating 
photosynthesis in the “A” Horizon of the soil, or topsoil, the part of earths’ crust that exchanges oxygen with 
the atmosphere.  Cyanobacteria need specific nutrients to initiate photosynthesis.  Biotic fertilizers provide 
these nutrients which are then used by cyanobacteria along with carbon dioxide, water, and sun light to create 
triose phosphates.  These basic sugars, along with the complex nutrients provided in biotic fertilizers are a 
primary source of energy in the growth of cyanobacteria populations.  Along with sugar, this process also 
generates oxygen, another growth factor for expansion of the cyanobacteria population and an important 
component of the soil acids generated upon the death of cyanobacteria.     
 
It now appears that the efficiency level of cyanobacteria in the conversion of sunlight into energy is stunning.  
Little in nature has a 100% efficiency factor, but it appears that photosynthesis may achieve a close level.  The 
Lawrence Berkeley National Laboratory on March 31, 2006 (AScribe Newswire) described their ability to follow 
the flow of excitation energy in photosynthesis using two-dimensional electronic spectroscopy.  Their research 
revealed a startling finding about photosynthesis.  They stated “Photosynthesis should make any short-list of 
nature's spectacular accomplishments. Through the photosynthetic process, green plants and cyanobacteria 
are able to transfer energy from sunlight and initiate its conversion into chemical energy with an efficiency of 
nearly 100-percent.”  This is a level of efficiency that humankind has not been able to duplicate.  With a near 
100% efficiency of sun light conversion growers have a new incentive to increase cyanobacteria populations in 
order to increase soil fertility.  Sun light is the most powerful energy source on earth.  The annual solar 
constant, the power density of sun light upon the topsoil of earth, has been calculated at approximately 1.4 
kW/m2 .  This translates annually to a power factor of approximately five million horsepower per square mile.  
On this basis a hectare receives about 19,000 horsepower per year.  An acre receives about 7,600 horsepower 
per year which is about 19,340,000 Btu. per acre per year.  Biotic fertilizers provide a means for a grower to 
capture large amounts of this energy and store it into the soil as fertility elements.  Harnessing the sun light in 
this manner may be the single most powerful driver of cyanobacteria populations and their ability to increase 
natural fertility in soil.  
 
Dinitrogen extraction by cyanobacteria  
Species of both wild type and cultivated cyanobacteria extract atmospheric dinitrogen for use in their own 
growth. This nitrogen is used as a primary metabolic fuel in the protein synthesis of cyanobacteria.  This 
chemical process, like photosynthesis, is another form of energy capture by natural process.  Biotic fertilizers 
provide cyanobacteria with the specific nutrients, Mo and Fe, in easily usable forms required for this 
conversion.  The easy availability of nutrients provided by a biotic fertilizer accelerates the nitrogen uptake by 
the bacteria.  It seems possible that the role of nitrogen fixation by cyanobacteria has been largely 
misunderstood.  Most of the focus on nitrogen generation by cyanobacteria may have been mostly on the 
small amounts of inorganic nitrogen fixed by the bacteria.  That these small amounts play a critical role in the 
expansion of the population of cyanobacteria itself may have been overlooked by some researchers.          
 
Inherent Energy of a biotic fertilizer 
In addition to the equation of energy captured by sun light and dinitrogen extraction a grower can add the 
inherent energy contained within biotic fertilizers.  The ability of these fertilizers to impact the soil and crop 
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fertility is apparent once these energy factors are considered.  One ton of a biotic fertilizer burned in a furnace 
would yield approximately 14,000,000 Btu. This is a startling number given that the Btu factor for conventional 
NPK fertility for an acre of field, or “dent” corn is only about 4,072,230 Btu.  (Table B)  
 
Conventional fertilizers based on synthetic inorganic nitrogen fertilizers have been labeled as “high energy” 
fertilizers.  Given a Btu comparison it would be logical to label biotic fertilizers as “thermal mass” fertilizers.   
 
 

                             Table B   
 

Btu Inputs - 1 Acre of Field Corn 
Comparison of Btu levels of Conventional Fertilizers 

versus Btu levels of Biotic Fertilizers  

  

 
Total Input Costs Per Acre  -  Approximately Equal 
   

National Average Conventional Fertility  
                     Energy Btu Ratings   
Nitrogen  3,395,415 123 lbs/acre 
Phosphorus 289,990 47 lbs/acre 
Potash  386,825 55 lbs/acre 
                                                                   4,072,230 Btu 
    

 
Equal Fertility Model - Biotic Fertilizers   

                  2 Tons of 4-4-4 Biotic Fertilizer     
                          Energy Btu Ratings 
    
Nitrogen  Included 160 lbs/acre 
Phosphorus Included 160 lbs/acre 
Potash  Included  160 lbs/acre 
Biotic Material   28,000,000 4,000 lbs/acre 
                                                                   28.000.000 Btu          

  
  

    
 

Table B – Comparison of Btu levels 
The comparison in Table B between 4,072,230 Btu value conventional fertilizers and 28,000,000 Btu value 
biotic fertilizers is based on the amounts of each of these fertilizers necessary to grow an acre of field, or 
“dent”, corn.  The Btu value of the biotic fertilizer is estimated at 7,000 Btu per pound.  The total cost of 
inputs per acre, based on total application costs, total cost of insecticides and fungicides, would be 
approximately equal.  Either system could be lower in cost depending upon the market where the grower is 
located and the proximity to the source of fertilizers.    
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A recent nitrogen focused trial on a split circle by a major grower confirmed the basis of this comparison.  This 
trial pitted 1,000 lbs of an 8-5-5 biotic fertilizer / acre (80 lbs of N) against an equivalent conventional NPK 
fertility program with 80 lbs of synthetic inorganic nitrogen. The biotic fertilizer out-produced the conventional 
fertility program by over 10%.  Given the fact that the nitrogen chemical inputs were equal the difference in 
yield has to be attributed to higher level of energy provided by a biotic fertilizer.     
 
Extensive commercial applications have shown that a two ton application per acre of a biotic fertilizer has the 
ability to grow crops to their full genetic potential while restoring and amending the soil.  The energy to do so 
is inherent in a properly manufactured biotic fertilizer.  Two tons of a biotic fertilizer applied annually would 
add the equivalent of 28,000,000 Btu.  Add to that level of energy the energy value of sunlight, on a monthly 
solar constant basis, and the total Btu energy that is applied to an acre of land with a two ton application of a 
biotic fertilizer increases to an unknown number that is in excess of the inherent Btu value of the fertilizer.    
 
Efficiency of Organic Nutrient Transformation 
Questions as to a realistic comparison with compost, raw manure, and dehydrated manure always arise when 
discussing biotic fertilizers.  Biotic fertilizers must be, by definition and design, focused on the growth of a 
microorganism population.  Unprocessed organic nutrients are simply that. They are not focused or processed 
to achieve any goal.  While they do provide nutrients for topsoil microbes, they do not do so in an efficient 
manner.  They lack primary qualifiers for a biotic fertilizer such as solubility, amino acid profile, and a complete 
balance of chelated nutrients.  They also do not have focused pH, homogeneity, and a proper SGN size.  In 
addition to lacking primary biotic standards most organic nutrients provide growers with a confusing set of 
chemical values which have little real value when discussing biotic fertility.  Growers often attempt to quantify 
nitrogen content in organics the same sure manner they do with synthetic nitrogen.  When doing so, they 
often fail to take into account the biological nature of the products they apply.  Instead, they attempt to treat 
biological nutrients in a manner similar to chemical nutrients.  This often leads to problems in providing 
sufficient nutrients to crops.   
 
Compost 
Compost produced by thermophilic bacteria process results in a biologically stable product, yet it much of its 
nutrient value is lost as a result of the process.  Using compost as a base for a biotic fertilizer is difficult as 
compost does not contain the nutrient values necessary for biotic fertility.    
 
Raw Manure - Competing bacteria  
Raw manure contains active anaerobic bacterial and fungal populations.  Such bacteria and fungi are often 
very different than the bacteria and fungus that are responsible for building natural fertility in soil.  Bacteria in 
raw manure are anaerobic bacteria that work to rapidly decompose raw manure into heat, CO2, methane, and 
ammonia gas.  Aerobic, or atmosphere breathing, bacteria are responsible for building natural fertility in soil.  
The two different types compete with each other for nutrients.  Nutrients from surface applied manure are 
largely lost to the atmosphere.  Nutrients for manure tilled into the soil have a greater possibility of 
transformation but are still subject to bacterial nutrient competition.  For these reasons raw manure is an 
unpredictable and unreliable nutrient with low value.  
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Dehydrated Manure – Unfocused nutrients 
Dehydrated manure does not have the problems associated with raw manure if it has undergone an effective 
process that results in the 100% elimination of anaerobic bacteria.  Dehydrated manure often contains 
dormant anaerobic bacteria that are invigorated with moisture.  Even with a process that results in a 100% 
microorganism kill simple dehydrated manure is still not an effective biotic fertilizer.  It has not undergone 
significant transformation into a focused nutrient designed for use by topsoil microorganisms.  
 
Raw Manure – Dehydrated Manure Lack Solubility  
Neither raw manure nor dehydrated manure has undergone a process to alter the molecular structure of the 
material to make it more water soluble.  Neither raw manure nor simply dehydrated manure can be considered 
to be significantly water soluble.  Both of these materials must first go undergo fungal and bacterial 
decomposition on the surface of the soil before they can benefit soil microorganisms dwelling in the topsoil, 
the first 6 inches or 15 centimeters of the soil.  As a result, much of their nutrients are lost during the 
transformation from a solid on the surface of the soil into a liquid which is the nutrient form that is efficiently 
used by aerobic topsoil bacteria.  Such a requirement greatly lessens their efficiencies in transformation from a 
nutrient into an expanded population of topsoil microorganisms.    
 
Elemental Minerals  
The chelated elemental minerals contained in the soil’s stores of natural fertility that result from the expansion 
of the growth of cyanobacteria and other soil microorganisms contain elemental nutrients from several 
different sources.  These sources are as follows: 
 

 The remains of the microorganism as a direct result of the expansion of their populations.  
 

 The result of the waste generated by the microorganism population during their brief lives.  
 

 The elemental chelates generated from mineral elements contained in the surrounding soil that are 
acted upon and converted into carbon molecular structures by the soil microorganisms during the 
life span of the microorganisms.  

 
Additional sources are generated by the entire array of secondary soil microorganisms which depend upon the 
ability of cyanobacteria to expand their populations.   These secondary soil microorganisms feed off the newly 
created cyanobacteria populations 
 
The elemental nutrients that are the result of the life of a population of soil microorganisms are rich in 
minerals necessary for plant growth.  These nutrients can contain  approximately 11% - 14% Nitrogen, 3% 
Phosphorus, 1% Potassium, .5% Calcium, 1% Sulfur, .5% Magnesium and .2% Iron along with complete trace 
minerals.  In addition to minerals these soil acids are rich in carbohydrates in the form of simple and complex 
sugars generated by the growth of cyanobacteria and the transformation of cellulose and lignin into 
polysaccharides.  
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Environmentally benefits of biotic fertility 
There are several important environmentally friendly aspects of biotic fertilizers.  
 
Reduced use of insecticides and pesticides in biotic fertilized crops 
Unlike conventional fertilizers biotic fertilizers do not require the addition expense of pesticides and fungicides. 
This observation has been made by multiple growers who see little insect or fungal damage done to biotically 
grown crops.  In his book Healthy Crops  the French researcher Francis Chaboussou documented a protein 
synthesis – proteolysis switch that occurred when a crops growth was shocked and temporarily interrupted by 
synthetic chemicals.  The economic benefits and benefits in reduction of applications of toxic chemicals are 
additional justifications for the superiority of biotic fertility.  
 
CAFO waste as a feedstock 
Biotic fertilizers are manufactured using Confined Animal Feeding Operation (CAFO) waste manure as the 
primary feedstock material.  CAFO waste has long been considered a major source of pollution in surface and 
ground water.  Turning CAFO waste into a high grade fertilizer has long been a goal of knowledgeable 
environmentalists.  Biotic fertilizers can be made from any animal manure feedstock obtained from a controlled 
feed and collection.  
 
Lower leach rates of biotic fertilizer 
Biotic fertilizers, like natural fertility, are low leach nutrients. They very quickly enter the soil once they are 
exposed to moisture. This important feature is directly opposite in nature from N-P-K fertilizers based on 
synthetic inorganic nitrogen which readily leach many of their nutrients.  This is important as many of the 
leached nutrients from conventional fertility are a major source of contamination in rivers, lakes and ground 
water.  
 
Lower volatilization rates of biotic fertilizers  
Biotic fertilizers are very low in the amount of volatilized compounds released into the atmosphere.  This is 
directly opposite in nature from N-P-K fertilizers which readily release volatile compounds such as ammonia 
into the atmosphere.  As a prime source of atmospheric pollution, N-P-K fertilizers have, since their beginning 
of use after WWII, released levels of atmosphere pollution that is easily measured in over a billion tons of 
ammonia and other nitrogen gas compounds.        
 
Conclusions: The future of biotic fertilizers  
There is little doubt in the minds of those who have worked with these products that biotic fertilizers are the 
future of agronomic fertility once fully understood and researched.   After years of trials and commercial 
applications they have been proven to be superior to conventional fertilizers based on synthetic inorganic 
nitrogen nutrients. Any successful grower has developed a level of expertise that results in a healthy 
skepticism of new technologies.  Many have been tried and later proven uneconomical, unreliable, or simply 
inefficient.   Growers are, as a group, pragmatic in their approach to the soil.  They are more concerned with 
results than with theories.  Added to these natural tendencies in addressing change is about 160 years of 
chemical theory which is the basis for most commercial agriculture.  The change to biotic theory fertility from 
chemical theory may take decades or even a century.  But, it will occur.  Biotic fertilizers are equal in cost or 
less than conventional fertilizer programs.  As the cost of hydrocarbons increases the value of extracting 
nitrogen and other valuable nutrients in an efficient manner from manure will continue to increase.   
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Ultimately, the value of biotic fertilizers should be considered in terms of energy.   Biotic fertilizers have the 
ability to put sunlight to work for a grower to increase the fertility of his soil in an efficient manner.  By 
applying biotic fertilizer to a field a grower sets into action a chain of energizing events.  By energizing 
cyanobacteria populations the field erupts in life as populations rapidly expands.  The expanding population is 
able to engage in photosynthesis which results in another explosion of reactive energy as sugars for increased 
cyanobacteria population growth are fabricated from CO2 .and water and consumed by the expanding 
population.  Ideally, given the strength of their replication and the type of cyanobacteria involved, the 
population will begin to engage in extraction of nitrogen from the atmosphere.  This is again an act that 
results in increased energy.  Nitrogen is used by the cyanobacteria to increase their populations.  As the  
population of cyanobacteria grows, so will other topsoil microorganism populations.  After their quick growth 
they suffer a quick death and leave their remains in the soil as natural fertility.  This hammer trip reaction of 
energy collection and application is nature’s own brilliant program for soil fertility.  Biotic fertilizers initiate and 
feed this program of energy collection and application.  
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research to restore the fertility of earth’s soils. 

 
Our world is heading towards a major dilemma as we continue to lose topsoil at 
an accelerating rate.  If topsoil loss continues at present rates, it is estimated 

that there is less than fifty years of topsoil left.  Without arable topsoil, the world 
will lose the ability to produce the nutritional food needed to maintain human 

health.  
 

Recent discoveries in soil formation processes have lead to new knowledge about 
the restoration of depleted topsoil and how to prevent the depletion of arable 

farmland. NSI is working on a global basis to help educate growers, agriculture 
corporations, NGO’s, and governments on the need to stop topsoil loss and the 

tools which can be applied to do so.  
 

NSI advocates the return to the oldest proven method of farming known to man, 
the biological process of biotic fertility. Biological farming is completely 

sustainable, economical, and yields more nutritious, nutrient dense foods that do 
not have the toxicity levels common to crops currently produced by commercial 

agriculture.   
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A Non-Profit Organization engaged in 
research to restore the fertility of earth’s soils. 
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