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Introduction
“We Are Not Faced With Two Separate Crises, One Environmental And The Other Social, But
Rather, One Complex Crisis Which Is Both Social & Environmental.”
-

Pope Francis’ encyclical

Only a soil-centered farming system can meet human needs going forward. Food security,
environmental sustainability and the global health crisis requires that we restore the microbial, fungal
and mineral constituents to soil. The soil must be reconstructed in a precise way using all available
scientific methods to create humus in the soil as plants grow.
Sir Albert Howard, the father of the organic farming movement, saw nature as "the supreme farmer." He
encouraged farmers to follow nature’s model. Nature’s farm is the forest; it is planted intensively, is
high-yielding and nutrient-dense. This is possible because the forest makes its own humus. Everything
that goes into making the forest returns to the soil over time.
He further observed that in nature, the presence of pests indicates low soil fertility or other unhealthy
conditions in the soil. He found that when the undesirable soil conditions were corrected the crops were
virtually immune to disease and insect attack and the health of grazing livestock was greatly improved.
Healthy soil will also increase yields by more than double those of our farming methods now.
Additionally, sound soil will require only half the water and fertilizer to produce higher yields and the
food will be nutrient dense, containing more than enough vitamins and minerals to sustain human health.
Farmers must be informed, supported, and empowered to bring their soil back to its balanced biological
mineral-rich baseline. Only an ecological agricultural system can produce this result in the soil and the
food, yet it must be economically sound for growers. The good news is that this soil-centered model also
helps farmers realize higher profits since plants grow faster and the yield per plant is significantly
higher. To support the transition to the soil-centered model, farmers must realize higher profits.
Our grower consulting programs, based on 30 years of our own organic farm research, will assist
farmers in restoring the essential minerals, organic material and biological lifeforms to depleted soils
and result in increased production and nutrient-dense food. We will facilitate the introduction and
implementation of advanced organic soil science technology to stop the loss of topsoil, restore and
remediate the soil, and assure growers’ ability to produce high value nutrient-dense food.
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State of the Soil
Our planet has lost between 75-85% of its arable topsoil. This loss is due to erosion, improper use of
inorganic nitrogen fertilizers, and other farming practices that leave the soil depleted. Topsoil loss and
the related health and environmental issues must be considered a National Security concern. There is a
consensus in the scientific community that this issue is the chief threat to future human survival.
Over the last ten-thousand years, the depletion of soil fiber, soil nutrients and microorganisms have
resulted in soil erosion and the loss of topsoil. The planet is losing arable topsoil annually at rates
estimated to be 25 million acres per year. At present rates of soil loss, it is believed that all topsoil will
be gone in less than 60 years. (Maria-Helena Semedo, United Nations Food and Agricultural
Organization (FAO)). The Nutritional Security Institute reports that complete topsoil loss will occur in
just 40 years.
The rate of soil erosion in the United States is ten times faster than the rate of replenishment. Erosion
rates are 30 to 40 times faster than the rate of replenishment in China, India and Africa. Studies reveal
that the nutritional values in food have declined significantly over the past 70 years due to depletion of
minerals, microorganisms and fungi in the soil.
Without adequate nutrition in our food, we become susceptible to disease. Simply stated, nutrient
deficiencies lead to malnutrition and malnutrition leads to disease. Health and well-being depends on the
consumption of nutrient-rich food.

Soil Depletion Is Ancient
Soil and water are the foundations of human civilization and their story is a history of depletion and
waste. Topsoil depletion began when humans started farming after the last Ice Age and the link between
nutrient loss in the soil and degenerating human health was evident from the outset.
Fossil evidence shows that hunter-gatherers were much healthier than early farmers and people living
today. They had larger, stronger bones, were more robust, taller, with no signs of iron-deficiency
anemia, no signs of infection, virtually no dental cavities, and fewer signs of arthritis compared to
farmers living alongside them.
Hunter-gatherers ate a far more varied diet consisting of wild nuts, berries, fruits, wild game, fish, birds
and fungi. All these foods contained much higher levels of minerals and vitamins due to the natural state
of the soil in forests, undisturbed grasslands and mineral-rich streams.

February 17, 2016.

3

A New Paradigm: Soil-Centered, High-Yield Intensive, Nutrient-Dense Farming - Michael S. Locklear.
Version 2.0

They weren’t as likely to get communicable diseases because of their broad diet, living in small groups
and having the ability to travel to find food. Agriculturists were confined to one spot and lived in larger
groups, making the spread of disease more likely. Their diet was very narrow, lacked the wide nutrient
base of the hunter-gathers, and they were subject to famine if a drought or other natural disaster
decimated their crops. Also, without their knowledge, they were destroying both their health and the
foundation of their existence as they depleted their soil.

Soil Research
Most likely, the earliest major study of soil health in history was
conducted by the Royal Agricultural Society of England from 18551863. The study focused on hay production and analyzed the mineral
content of both the soil and the plant over a seven year period. One of
their conclusions was that the minerals removed from the soil by the
plants each year were not replaced by manure when it was applied. Even
in cases where up to 14 tons of manure was applied to an acre of land, it
did not replace the minerals removed by the growing plants. They also
observed that the manure would not decompose.

The Royal Agricultural
Society of England
concluded from their
study completed in
1863 that minerals
removed from the soil
by the plants were
not replaced by
manure.

The scientists tested to determine if minerals could be effectively
replaced by ammonia salts and found that ammonia salts could not replace minerals in the soil. In fact
the soil with added ammonia salts produced less hay than the field that did not have manure or ammonia
salts added. We know today that ammonia salts kill beneficial bacteria and fungi, severely damaging the
soil. Additionally, the study revealed that in order for manure to be effective, it had to be applied along
with minerals from an organic source. What the scientists conducting this study did not know at the time
was the role of both minerals and microorganisms in breaking down the manure in order to incorporate
its components into the soil.

A symbiotic relationship
between fungi, bacteria,
enzymes and minerals
exists in decomposing
organic matter which
feeds its constituents to
the plants.
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More importantly, also unknown at the time was the symbiotic
relationship between fungi, bacteria, enzymes and minerals in
decomposing organic matter, thereby making its constituents
available to plants.
Louis Pasteur and Robert Koch were just beginning the work that led
to the understanding of bacteria and other microorganisms. However,
this study stills remains a major step forward in understanding that
soil was losing its mineral content and the land was producing less
plant material per acre over 160 years ago.
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Depleted Soil Makes People Sick
Dr. Jacob Goodale Lipman was a professor and researcher who studied soil chemistry and bacteriology.
He became the Director of the Rutgers Agricultural Experiment Station in 1911. He also discovered
significant mineral loss in the soil and laid the groundwork for the later research of Dr. Charles Northen,
M.D.

In 1913, two other soil research pioneers, Dr. Oswald Schreiner and Dr. H. G. Knight of the U.S.D.A.
were also investigating soil viability. Schreiner documented in his pamphlet, “The Organic Constituents
of Soil,” how the soil was losing its fertility due to mineral depletion. He cited the 1855 Royal
Agricultural Society of England study to illustrate that the problem of mineral depletion had existed for
a very long time and was an important scientific concern.
Dr. Weston A. Price traveled around the world analyzing the nutritional content of the diets of 14
indigenous tribes. He found that their exceptional good health was due to the fact that their diets were
far more nutritious than Americans in the 1930’s. Their diets contained 4 times more minerals than
Americans and they consumed animal fat soluble vitamins A, D, E and K at 10 times the levels of
Americans.
The importance of minerals in food was a relatively new concept in 1936 when Dr. Charles Northen,
M.D. and Dr. William Albrecht, reported on their work. Albrecht was a dedicated agronomist and the
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leading authority at the time on the connection between soil fertility and human health. He earned four
degrees from the University of Illinois and later became Professor Emeritus of Soils at the University of
Missouri. Dr. Albrecht saw the direct link between soil health and food health, including the connection
between poor quality feed crops, and disease in livestock.
Albrecht and Northen introduced this vital issue to the scientific community. Their research and
experimentation produced astounding facts about the essential need for minerals in soil and the effect of
mineral depletion on human health. Between 1918 and his death in 1970, Albrecht published dozens of
reports and research papers. His research is now owned by Acres Magazine.
“Most of us today are suffering from certain dangerous diet
deficiencies which cannot be remedied until the depleted soils, from
which our foods come, are brought into proper mineral balance. The
alarming fact is that foods, fruits and vegetables and grains, now
being raised on millions of acres of land that no longer contain
enough of certain needed minerals, are starving us no matter how
much of them we eat! Countless human ills stem from the fact that
impoverished soil of America no longer provides plant foods with the
mineral elements essential to human nourishment.”
-

Dr. Charles Northen, M.D., Senate Document 264, 74th Congress, 1936.

“NPK formulas (nitrogen, phosphorus, potassium), as legislated and
enforced by State Departments of Agriculture, mean malnutrition,
attack by insects, bacteria and fungi, weed takeover, crop loss in dry
weather, and general loss of mental acuity in the population, leading
to degenerative metabolic disease and early death.”
-

“Most of us today are
suffering from certain
dangerous diet
deficiencies which
cannot be remedied
until the depleted
soils, from which our
foods come, are
brought into proper
mineral balance.”
Dr. Charles Northen, M.D.,
Senate Document 264, 74th
Congress, 1936.

Dr. William Albrecht

Dr. August Dunning, M.D. created the following chart to illustrate the relationship between mineral
deficiencies and increases in human disease. He used data from studies conducted by the Center for
Disease Control and Prevention, National Center for Health Statistics, National Health and Nutrition
Examination Survey, American Heart Association, United States Department of Agriculture and other
agencies of the governments of the United States and the United Kingdom.
“You can trace every sickness, every disease and every ailment to mineral deficiency.”
-

Linus Pauling, two time Nobel Prize winner
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“NO disease including cancer can exist in an alkaline environment.”
-

Dr. Otto Warburg, 1931 Nobel Prize winner for cancer discovery

Unfortunately, 79 years later, virtually nothing has been done to restore the mineral content of the
planet’s soil. In 1992, the United Nations Conference on Environment and Development also known as
the Rio Earth Summit reported that soil depletion in United States was at 85 percent, the highest in the
world.
This is further demonstrated through testing that’s been done on individual foods. An apple in 1950
contained 4.3 mg of iron, but by 1998 the iron content of an apple had declined to 0.18 mg. According to
these findings, you would have had to eat 26 “1998” apples to get the same iron level from a single
“1950” apple. The loss of minerals also means a loss of flavor; food just doesn’t taste as good as it used
to. Additionally, mineral-depleted foods have a shorter shelf life.
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The Kushi Institute analyzed the nutrient content of a dozen different vegetables raised in the United
States and found significant nutrient declines in just a 22-year period from 1975 - 1997. The produce
examined had losses of:
●
●
●
●

21% Beta-carotene
27% Calcium
30% Vitamin C
37% Iron

After analyzing data compiled over the previous 100 years, the 1992 Rio Earth Summit concluded that
“there is deep concern over continuing major declines in the mineral values in farm and range
soils throughout the world.”
The Rio Summit’s report cited on average soil mineral losses worldwide were enormous.
● 72% in Europe
● 76% in Asia
● 85% in North America
“Vitamin and mineral deficiency is the source of the most massive ‘hidden hunger’ and
malnutrition in the world today. The hidden hunger due to micronutrient deficiency does not
produce hunger as we know it,” according to UNICEF’s Deputy Executive Director Mr. Kul C.
Gautam. “You might not feel it in the belly, but it strikes at the core of your health and vitality. It
remains widespread, posing devastating threats to health, education and economic growth.”
Dr. Elmer McCollum became the first chair of the Department of Chemical Hygiene at Johns Hopkins
University in 1917. He discovered vitamin A, the B vitamin complex and found that vitamin D
deficiency was the cause of rickets. He published more than 150 articles on the role of vitamins and
trace minerals in nutrition. His book, The Newer Knowledge of Nutrition published in 1918, was a
primary influence for nutritionists at the time.
McCollum revealed in this book the link between diet and reduced immune function, which he said led
to a higher incidence of disease, such as tuberculosis, a major illness that has plagued mankind for many
thousands of years. He said that there are many degrees of malnutrition that are unrecognized except for
their effects on the body over a long period of time.
“Eat what you want, after you have eaten what you should." was his number one dietary rule. He was
called “Dr. Vitamin” in 1952 by TIME magazine, which said that he “has done more than any other man
to put vitamins back in the nation's daily diet.”
February 17, 2016.

8

A New Paradigm: Soil-Centered, High-Yield Intensive, Nutrient-Dense Farming - Michael S. Locklear.
Version 2.0

The chart below reveals that after nearly 100 years, McCollum’s research has largely been ignored and
malnutrition is still the major threat to human health.

“Knowledge of the chemical composition of foods is the first essential in the dietary treatment of
disease or in any quantitative study of human nutrition.”
-

McCance & Widdowson, The Chemical Composition of Foods, 1940

The British government’s Institute of Food Research (IFR) has been tracking nutrient levels in foods
since the 1930s. Researchers in 1997 looked at these records to see what changes had occurred in the
mineral levels in food between 1930 and 1980.
They found that mineral content had dropped significantly over the fifty year period. Vegetables were
much lower in copper, sodium, magnesium, and calcium, while fruits showed deficiencies in copper,
iron, potassium, and magnesium.
Researchers also found that meat and dairy products were deficient in vital minerals. Milk had 60
percent less iron. Meat had lost nearly 60 percent of its copper and 10 percent of its magnesium.
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The United Nations analyzed nutrient value of food crops from 1985 to 2005, and their report showed
alarmingly high nutrient loss in common vegetables. Scientists found that beans, potatoes, and apples
had each lost between 60 and 90 percent of their vitamins and minerals in only 20 years. Wheat, a main
dietary staple, has lost over 90 percent of its protein since 1900.

The United Nations analyzed
nutrient value of food crops
from 1985 to 2005, and their
report showed alarmingly
high nutrient loss in common
vegetables. Scientists found
that beans, potatoes, and
apples had each lost between
60 and 90 percent of their
vitamins and minerals in only
20 years.

Macrominerals are calcium, chloride, magnesium, phosphorus,
potassium, sodium, and sulfur. These are all extremely vital to
all life on Earth, along with trace minerals, which is how all
life functions are made possible. Although needed in only tiny
amounts, even a slight deficiency in these minerals can result
in many different diseases and emotional disorders, leading to
death. Minerals are not only absolutely essential in the
formation of vitamins, enzymes, amino acids; they also support
all biological functions in every living organism.
The UN Food and Agriculture Organization (FAO) declared
2015 the International Year of the Soils. With 95% of the
minerals lost from the soil, it is now an emergency that we
must address in order to sustain life on this planet.

In Order To Survive We Must Reinvent Farming
The future demands an agricultural system that is regenerative. It must maintain and improve human
health. The system needs to be economically viable for farmers and protect the environment. It must
improve and adapt to produce adequate food for the increasing global population. And finally, it must be
sustainable.
Agriculture is not a natural system. It is man-made, purely a human activity. Farmers attempt to control
the output of the land by incorporating some biological, but now mostly synthetic, substances to
optimize results. This is the opposite of the natural system which is entirely biological.
It has been said that “farmers are the fathers of civilization.” This may certainly be true however, soil is
our foundation. Healthy, nutrient-rich soil is any nation’s greatest asset and the foundation of human
society. Failure to prevent the depletion of their soil has caused great civilizations to collapse in the past.
The modern world is on the brink now, and may suffer the same fate.
It is now very clear why the state of our soil is vitally important to our survival and that of future
generations. What must be understood now is the threat level. How serious is this? The United Nations
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and numerous experts around the world believe that topsoil loss
may be the single greatest threat facing mankind (Wes Jackson,
President, The Land Institute).
Experts predict that all topsoil will be lost worldwide within 40
years, most likely before 2050. (Nutritional Security Institute)
Along the way, minerals will continue to be depleted and the
topsoil will become drier and release its remaining carbon.
Deficiency related diseases will continue to increase as the
condition of the soil continues to decline. Health care costs are
skyrocketing, as more people get sick, and by 2030 these costs
will ultimately threaten the American economy. And, if we
continue current agricultural practices, the soil will continue to
release its water and carbon back into the atmosphere,
perpetuating climate change with drought as one of many severe
consequences.

The future requires an
agricultural system that is
regenerative. It must
maintain and improve
human health. The system
needs to be economically
viable for farmers and
protect the environment. It
must improve and adapt to
produce adequate food for
the increasing global
population. And finally, it
must be sustainable.

In addition to these impacts, a variety of other factors are predicted to have a devastating effect, not only
on our food supply, but on the human population. Here’s what experts in various fields are saying about
our near future.

2030
● Health care costs could bankrupt the United States economy. (Forbes, “Will Health Costs
Bankrupt America?”)
● Global population reaches 8.5 billion, according to the United Nations. The world will require a
35% increase in food production to feed the population, while total topsoil loss is imminent. (Wu
Hongbo, UN Under-Secretary-General for Economic and Social Affairs, “2015 Revision of
World Population Prospects”)

2048
●

Boris Worm, Ph.D., Dalhousie University, Nova Scotia led an international team of ecologists
and economists from the UK, US, Sweden, and Panama. He and his team concluded in 2006 that
the oceans will be empty of fish by 2048. Twenty-nine percent of edible fish and seafood species
have already declined by 90 percent. (Worm, B, Science, Nov. 3, 2006; Vol. 314; pp 78
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____________________________________________________________________________________
2050
● Atmospheric carbon levels will be double pre-industrial levels according to leading experts.
(Guardian.uk, “Carbon dioxide levels will double by 2050, experts forecast”)
● Global topsoil loss complete. (Maria-Helena Semedo, Food and Agricultural Organization,
World Soil Day 2014).
● The United Nations predicts global population will be 9.5 billion and a 70% increase in food
production will be required to sustain it. (Wu Hongbo, UN Under-Secretary-General for
Economic and Social Affairs, “2015 Revision of World Population Prospects”)
____________________________________________________________________________________
2050-2099
● NASA, Cornell, and Columbia Universities predict the western United States will enter a
megadrought that will last for decades or longer. (Toby R. Ault, Assistant Professor, Dept of
Earth and Atmospheric Sciences, Cornell University; Benjamin I. Cook, NASA researcher; Jason
E. Smerdon, research professor, Lamont-Doherty Earth Observatory at Columbia University)
With these real threats to human survival on the planet, it is imperative that we act now to assure that the
soil can sustain life through our food supply.

Farmers Need Soil Knowledge
Ancient farmers knew almost nothing about the inner workings of soil. What they did know was that
soils worn out, they said it got tired or sick, and their solution was to move to new land. By the 1950s,
they could test their soils and plants and diagnose some of the deficiencies. However, due to the control
of the agrochemical industry, farmers were trained to see soil as nothing more than a support system for
plants that was devoid of beneficial life.
Rather than a lifeless mass, the soil is, in fact, a very complex and diverse web of life, a universe of
living organisms. It contains more life-forms than there is living on its surface. Regarding the soil
as dead has been the greatest of all modern agricultural blunders.
The soil population of fungi, bacteria, and protozoa may be invisible in the soil matrix, but they are
extremely powerful and they determine the health of the planet. Over the last 70 years, this matrix of life
has been killed off as the soil and the environment became a platform for the world’s largest chemistry
experiment.
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It is not possible to provide enough food for the current, much less future, world population with
any farming model currently in use today – this includes chemical and organic farming models.
The chemical farming system will continue to collapse. Modern farming, as we know it, is not
sustainable in any form. Its failures are obvious. It must be said that these failures have little to do
with the farmer, as an individual, and the responsibility lies completely at the feet of the
government and the agrochemical industry.

We Must Go Beyond Organics
Until the introduction of the chemical farming model, all farming was organic. From the Ice Age to the
Atomic Age, farmers, without their knowledge, had already damaged the soil to the point of collapse.
Heavy mechanized tillage lead to the greatest soil disaster in American history, The Dust Bowl of the
1930s.
After 1950, the practice of flooding the soil with fungicides and herbicides, the excessive use of
chemical fertilizers, while never adding organic matter or minerals, resulted in the killing off the
remaining soil organisms. Additionally, the massive explosion of mechanized farming, heavy tillage and
over planting depleted the remaining soil minerals much more rapidly.
While organic farming is an improvement over the agrochemical industry’s model, it too has been
engaged in a parasitic relationship with the soil for ten thousand years; the system has always taken out
more than it could replace. It has been a continuous net
loss for the soil and all lifeforms that are dependent on it.
While organic farming is an
In recent decades, it has become impossible for organic
improvement over the
farmers to acquire enough manure to replace even a small
agrochemical industry’s model,
percentage of the microbes, fiber, and minerals lost from
it too has been engaged in a
their soil. As a result, these farmers are not only unaware
of what is missing from the soil, in order to maintain their
parasitic relationship with the
organic certification, they are prohibited from replacing the
soil for ten thousand years; the
minerals and lifeforms required to sustain soil, plant,
system has always taken out
animal and human health; and allowable amendments are
more than it could replace.
wholly inadequate to restore the soil environment to a
healthy pre-farming condition.
This is due to the fact that soil tests most commonly used, and required before amendments can be
added, are not adequate when testing for minerals that are locked up or missing. Furthermore,
microorganisms, the lack of humic acid, and soil biodiversity are not measured by these tests. Yet these
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tests are required by organic certifiers before they can be added. Finally the government does not
recognize the need for these amendments.
Given the extraordinary demands the near future will place on food production systems, there is not
enough land to feed the global population. Also, the current organic model still has a large carbon
footprint when the carbon outputs from production and distribution are combined. Organic farming will
not lock down enough carbon to reverse climate change, protect biodiversity, remediate the soil, retain
large volumes of water for drought mitigation or purify our lakes, streams and rivers.
A global agricultural revolution is required. We must go beyond organic farming. Our future food and
environmental security needs demand a biological soil environment that models the dynamic and
efficient processes occurring in natural ecosystems.

Restore the Soil and Human Health
The greatest potential for technological advances in soil remediation, soil restoration, crop production,
crop protection, and natural resource conservation is the reintroduction of minerals, specific beneficial
microorganisms, and mycorrhizal fungi to the soil. This restoration will vastly increase farm yields
while reducing water and fertilizer use by half.
Beneficial bacteria and mycorrhizal fungi function as the plant’s digestive system. They exist in
symbiotic relationships with the plant’s roots, digesting trace minerals, organic fertilizers, other nutrients
and regulate water uptake to the plant and prevent runoff, making them easily assimilated by plant cells.
They process and feed nutrients and water to plants and, in turn, provide all the food for animals and
humans.
Like probiotics in the human body that aid in our digestion and nutrient absorption and strengthen our
immune system, soil microorganisms not only digest and aid in the absorption of nutrients, they also
protect plants against disease and insect threats. Additionally, these soil probiotics also facilitate the
humus-building process in depleted and contaminated soils, doing much more than just nourishing
plants.
The symbiotic relationship between plants and the mycorrhizal fungi that colonize their roots has been
functioning for over 400,000,000 years. The fungi not only provide nutrients and water to the plant cells,
they also allow the plant’s root system to extend and connect with other plants, so that they can
communicate with one another.
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There is an information superhighway under our feet that allows plants to talk to each other. It’s the
fungal “internet.” Experiments in the United Kingdom and China have demonstrated how mycorrhizal
fungi act as a network for communication between plants, which they use to share information and
resources.
For example, studies have shown that when aphids attack a broad
bean plant, the plant transmits a message, an early warning, through
the mycorrhizal network to the bean plants nearby. Those plants, in
turn, trigger their own defensive response and repel the aphids from
their leaves. They also transmit another signal, a frequency, to
attract wasps which are the aphids’ natural enemy. Other studies
have found that tomato plants attacked by disease will also use the
mycorrhizal fungal internet to protect healthy tomato plants from attack in their network by signaling
them to activate their immune defenses.

There is an information
superhighway under our
feet that allows plants to
talk to each other. It’s the
fungal “internet.”

"We suggest that tomato plants can 'eavesdrop' on defense responses and increase their disease
resistance against potential pathogens.”
-

Dr. Ren Sen Zeng, South China University

Furthermore, research shows that plants connected to the network are not truly individuals in the normal
sense, i.e. they are not individuals competing for resources to survive. Plants are assisting each other and
exchange not only information, but water and nutrients as well. They act more like a single organism.

Maximizing Use of Available Land
In addition to leveraging natural biology to restore the growing environment, other advanced techniques
will be required to solve the capacity issue. The issue is how to increase the capacity of the remaining
arable land to sustain the current and future population. Total cropland in the United States is estimated
to be around 442,000,000 acres and we are losing it at an amazing rate. American Farmland Trust
estimates that we are losing one acre of prime farmland per minute. There is more acreage in lawns than
in cultivated crops in the United States.
Using satellite images, along with crop and livestock production data from countries around the world,
scientists at the University of Wisconsin-Madison created maps to determine the total area of different
types of agricultural land use around the world. Their data indicates that the land being used for all crop
production globally is roughly 4 billion acres, an area equivalent to the size of South America. However,
even more land, approximately 7.9 to 8.9 billion acres, is being used to raise livestock. Going forward
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the future will require that more land be put into production in order to feed future generations. This is
impossible - we cannot make more land, but we can use what we have more efficiently.
Currently, both conventional and organic farmers use a significant percentage of their land to
accommodate tractors and other machinery. Rows are spaced far apart to allow for machine use and
planting space is narrow. There are several ways that growers can boost crop production and livestock
producers can improve pasture and animal growth on their land.
All vegetable growers can utilize intensive planting methods to plant as much as four times as many
plants in the same space. Plants are set closely in a raised bed and planted on a square foot grid,
sometimes trellised where necessary. This practice, incorporated with soil restoration, results in
increased yields per plant. Farmers can produce as much as eight acres of food in only one acre. The
expense of the machine is gone and labor costs will increase, but this cost is offset by significantly
higher profits (Rodale’s Organic Life, “7 Secrets for a High Yield Vegetable Garden” and Mercola.com,
“High Performance Agriculture Can Increase Your Garden Yield Eight Fold”).
Research has established that arbuscular mycorrhizal symbiosis increases crop yields. The results of 78
published field trials confirmed that increased arbuscular mychorrhizal colonization resulted in an
average yield increase of 37% percent. The fungus aids the plant
Mycorrhizal fungi aid the
with faster growth, higher yields, improved disease resistance, and
an increased absorption area of nutrients. Mycorrhizal fungi can
plants with faster growth,
increase the surface absorbing area of roots 100 to a 1,000 times.
higher yields, improved

disease resistance, and an
increased absorption area
of nutrients.

A teaspoon of soil can contain miles of fungal filaments. They not
only increase the surface absorbing area of the roots, but they also
release powerful enzymes that dissolve hard-to-capture nutrients,
such as organic nitrogen, phosphorus, iron and other “ locked up”
soil nutrients. Plants colonized by mycorrhizal fungi have higher rates of photosynthesis, produce higher
leaf chlorophyll levels, and can grow 10-20% faster than non-colonized plants.
Although growers of corn, wheat, rice, cotton, alfalfa, melons, etc. and livestock producers cannot
utilize a different planting grid, they can benefit in many significant ways from a soil centered approach,
and begin to move toward sustainable practices. They can virtually eliminate disease and insects by
restoring healthy biology to their soils and pastures. Growers will experience a major increase in the
yield and profits of their crops and livestock producers can substantially increase both the plant density
and nutrient content of grasses. This will result in higher profits and less crop loss for growers.
Livestock producers will see healthier, faster growing livestock and the ability to raise more animals in
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less space. All these benefits will allow both growers and livestock producers to maximize the
productivity of their land.

Reconstruct the Soil to Establish a Sustainability Baseline
Earth is a closed, finite system and current human behavior is not compatible with sustainability,
however a closed system could accommodate sustainable development. Sustainable development
requires that meeting our current needs must not jeopardize the ability of future generations to meet their
needs. Under our present social, economic and environmental systems, our relationship with the planet
is parasitic. We are not symbiotic nor are we sustainable.
In a sustainable system, the rate of utilization of renewable resources does not exceed the natural
system’s ability to regenerate. All farming models currently fail to meet these criteria. The organic
system has depleted the soil for thousands of years, and for the last 70 years, chemical farming has
accelerated the destruction.
Mechanized farming of any kind depletes nonrenewable resources. This continuous depletion is not
offset by renewables and therefore is not sustainable. Similarly, all of our farming operations produce
more waste than the environment can assimilate. This is opposite of sustainable waste production.
Farmers are responsible for one third of greenhouse gas emissions in the U.S. (Consultative Group on
International Agricultural Research (CGIAR) and 70% of water usage worldwide (UN World
Water Development Report). As soil is depleted, it can no longer fulfill its role as the primary reservoir
for carbon. Uncultivated soil can sequester its carbon for hundreds to thousands of years.
Soil scientists believe that up to 2,300 gigatons (One Gigaton = one
billion tons) of carbon are sequestered in the top nine feet of the
planet’s soil (Ronald Amundson, Professor, Environmental Science,
Policy and Management, UC Berkeley). The soil holds more carbon
than the amount stored by all the plants and the atmosphere combined.
It is estimated that agriculture's worldwide destruction of soil has
released 70 gigatons of stored carbon into the atmosphere over the
course of human farming history (Judith D. Schwartz, 2014. Yale
e360, “Soil as Carbon Storehouse: New Weapon in Climate Fight?”)
Sequestration, the long-term storage of carbon in soil, is the most
reliable means of reversing climate change, even while continuing
fossil fuel emissions of greenhouse gas (Dr. Shuijin Hu, Assistant
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Professor of Plant Pathology at North Carolina State University). Soil remediation and restoration, using
biological organisms and remineralization, will restore the soil’s role as the planet’s carbon sink. In
addition, restored soil will hold water, purify and protect the waterways, render harmless all the petrochemical compounds it contains and produce health sustaining food.
Based on available scientific research, our soil is currently depleted beyond sustainability. An
unsustainable system is simply that, unsustainable. Before we can create a sustainable system, our
current practices must become regenerative to bring our soil back to its balanced biological and
mineral rich baseline. When the soils ecosystem is restored to its pre-farming state, we will have
established our sustainability baseline.

Conclusion: A Proven Effective Method is Ready for Implementation
Our food system has lost its ability to produce the nutrient dense food necessary to maintain the health
of the global population. It can not be assured that the food grown and distributed for consumption will
meet the nutritional requirements needed to maintain health and well being. To mitigate this global
threat to environmental security and human health, a comprehensive, effective strategy to create
nutritionally dense food and restore the depleted minerals, biological organisms and organic fiber to our
dead soil must be implemented with all deliberate speed.

A comprehensive,
effective strategy must
be implemented with
all deliberate speed.

Our work is committed to the restoration and remediation of depleted
topsoil to a sustainable baseline guaranteeing that farmland will
produce the nutritionally dense food necessary to maintain human
health, combat climate change, increase farm profits and assure that
there is enough food for future generations.

Specific goals of our new program are to:
● Implement a comprehensive program to restore more than 70 lost macronutrients and trace
minerals, rebuild microbial-fungal colonies and replace organic fiber to soils to reverse the
catastrophic declines in topsoil and lock down carbon in the soil.
● Support farmers in using advanced biological soil science to transform agricultural practices and
establish a sustainable biological environment in the soil.
● Educate consumers in how to grow food at home using nutrient dense growing practices.
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● Revolutionize human health by ensuring agricultural practices that increase the nutritional
density of food.

Sustainable Soil and Nutrient-Dense Food Consulting Program
To begin to achieve these goals, a comprehensive consulting program has been developed. This program
will provide the leadership, hands on experience, and scientific knowledge to develop an agricultural
system that is sustainable and provides health promoting foods from robust, nutrient-dense, and
biologically dynamic soils.
All of us accept the proposition that everyone is entitled to safe and abundant food and water. Surely, we
all want a healthy environment and a robust ecosystem. We must protect the capability of present and
future generations to sustain themselves. Despite popular beliefs, these goals can be achieved even with
the steady growth of the global population.
How we farm causes species extinction, diminishes human health and degrades environmental quality.
Of all the living species, humans alone are capable of being champions for global sustainability. A
global reframing and rethinking of the complex issues around sustainability is necessary now.
Reality requires the creation of entirely new approaches to urgently address this global threat in a rapid
and effective way. Citizens, scholars, farmers, business and government leaders must come together to
address planetary soil health. When multiple sectors converge in a holistic manner to build and shape
progressive new approaches, real and immediate progress is possible.
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