
by Jon Frank

Soil is a marvelous and complex 
part of creation. Soil has been meticu-
lously studied and written about from 
many perspectives. Beginning in the 
1850s Russian scientists began to classify 
soils based on their various properties, 
including geological origins. By 1900 
American scientists were significantly 
adding to the knowledge of soil science. 
From the 1920s to the 1950s Russian 
research on soil microbiology was at its 
pinnacle. With the honorable exception 
of Dr. William A. Albrecht at the Uni-
versity of Missouri, American research 
and universities began focusing more 
on cultural practices that would profit 
agribusiness rather than raising the nu-
tritional standard of the foods being 
produced.

Three notable pioneers — Dr. Charles 
Northen, Dr. Carey Reams, and Albert 
Carter Savage — all working in the 
private sector, were greatly alarmed at 
the precipitous decline in the nutrient 
density of our foods and the disconnect 
between soil science and food qual-
ity. Each individual made significant 
contributions in defining a new type of 
soil. In contrast to classical soil science 
that observes soil properties in order 
to name and classify it, these three men 
looked at soil with a different goal — to 
craft it into a living medium that pro-
duced therapeutic food fully capable of 
rebuilding human health. While others 
classified existing soils, these three men 
created an optimum soil that I will refer 
to as mineralized soil.

Before looking at the properties of 
mineralized soil, it is important to ac-
knowledge the supporting role of two 
other scientists, both of whom made sig-
nificant contributions. The first is Julius 
Hensel, widely considered as the father 
of the soil mineralization movement. 
His work in Germany in the mid-to-late 
1800s demonstrated the effectiveness of 

adding finely ground stonemeal as a soil 
amendment and fertilizer. His work has 
been recorded in his book Bread from 
Stones. 

Hensel’s book in turn deeply influ-
enced the whole life focus of Albert 

Carter Savage, and the section on the 
benefits of stonemeal on plants became 
the foundation that Dr. Reams used to 
develop his concept of brix and nutrient 
density. The other individual who made 
significant contribution to the concept 
of mineralized soil was Dr. William Al-
brecht, who proved over and over the 
supreme role calcium played. His work 

influenced Albert Carter Savage, and he 
had regular interaction with Dr. Reams.

OPTIMUM SOIL
Instead of looking at the specific con-

tributions of each pioneer, I want to 
examine their unified concept of opti-
mum soil. Mineralized soil has a specific 
outcome — to produce nutrient-dense 
food and animal feed well-endowed with 
trace elements. To achieve this requires 
a properly functioning soil. Mineralized 
soil has four basic areas that need to be 
addressed. To help group each area I 

have placed them on a diagram shaped 
like a baseball diamond: first base refers 
to soil energy, second base to founda-
tional minerals, third base to humus 
and biology, and fourth base to trace 
elements.

Soil energy. Soil energy refers to a 
soil’s ability to grow a crop and bring it 
to maturity. It also takes energy to digest 
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limestone and other rock powders. Soil 
energy comes from the synchroniza-
tion that occurs when various fertilizers 
come in contact with soil and/or other 
fertilizers. The energetic reaction that 
comes when fertilizers are applied to the 
soil can be measured with a conductivity 
meter and is read as microsiemens/centi-
meter. Soil energy is greatly impacted be 
the amount and type of nitrogen in the 
soil. All soluble fertilizers will impact soil 
energy, as will sodium, chloride ions, and 
other soluble trace minerals. 

It is interesting to note that while all 
three pioneers used organic products, 
none of them renounced the use of se-
lective commercial fertilizers. Why? Be-
cause it takes energy to grow a crop and 
break down rock powders, and that is 
what fertilizers provide — concentrated 
energy. To create a mineralized soil re-
quires a proper amount of foundational 
minerals that must be digested by soil 
biology and soil energy.

For all its problems, conventional 
agriculture does understand that it takes 
energy to grow a crop. For the most part, 
conventional agriculture completely 
misses the importance of all the other 
bases and consequently does not grow 
quality food or feeds. On the other hand, 
many organic farmers suffer terribly in 
yield because their soil has inadequate 
energy. When plants are grown in low-
energy soil, they are not healthy. Rather, 
they are low-brix and susceptible to ev-
ery passing insect and disease.

Typical products used to create soil 
energy are calcium nitrate, potassium 
nitrate, urea, ammonium sulfate, po-
tassium sulfate, MAP, superphosphate, 
liquid fertilizers and sea solids. For 
organics nothing beats high-nitrogen 
fish and Chilean nitrate. Manures and 
compost will supply some soil energy 
as well.

FOUNDATIONAL MINERALS
“Foundational minerals” refers pri-

marily to adequate available calcium and 
phosphorus. While both calcium and 
phosphorus can be obtained in the form 
of commercial fertilizers, these fertilizers 
do not build a proper foundation to con-
struct a mineralized soil. Very few soils 
are naturally endowed with adequate 
levels of foundational minerals. If the 

levels are insufficient, then they must be 
supplied in the form of insoluble rock 
powders. These powders require both 
soil energy and soil biology to break 
down into an available form. 

Specific soil amendments used to 
build the foundational minerals include 
limestone, soft rock phosphate and 
gypsum. Sadly, conventional agricul-
ture almost entirely misses the need for 
foundational minerals. Instead they are 
content with a pH over 6.5 and a mini-
mal amount of available phosphorous. 
Due to their strong focus on humus, or-
ganic matter and biology, many organic 
farmers are woefully short of calcium 
and many times short of phosphorous. 
The exception to this is on small areas 
with extreme application rates of com-
post or manure.

Foundational minerals are the back-
bone of establishing a mineralized soil. 
Available calcium plays a decisive role in 
determining the quantity of yield pro-
duced. It also plays a tremendous role in 
the health and quantity of plant roots. 
When soil has at least 2,000 pounds per 
acre of available calcium, roots, rootlets 
and fine root hairs abound. These fine 
root hairs are continually growing and 
sloughing off into the soil. This base 
exchange of root hairs stimulates soil 
bacteria and builds humus in the soil. 

Soil well supplied with available 
phosphorus allows greater uptake of 
phosphorus into the plant. When this 
happens it causes an increase in the 
cycling of energy and nutrients via ATP 
and the Krebs cycle. This results in a 
greater energy capture via photosyn-
thesis and higher brix readings. It also 
does something else. As plants produce 
more sugars, they increase the amount 
of sugars in the plant root exudates. 
This increase of plant sugars better feed 
the soil bacteria symbiotically associated 
with the plant roots. As bacteria are bet-
ter fed, they digest more minerals in the 
soil and make it available to the plant. In 
summary, foundational minerals build 
the optimum environment that soil biol-
ogy needs to flourish.

HUMUS & BIOLOGY
“Humus and biology” refers to the 

living, breathing aspect of soil. As soil 
biology proliferates, it leaves behind or-

ganic residues or metabolites. These resi-
dues increase the humus content of soil. 
As they decompose these organic com-
pounds give off carbon dioxide, which 
plants use to produce carbohydrates, and 
the cycle starts all over. While conven-
tional agriculture has all but ignored this 
most important aspect of mineralized 
soil, many organic farmers have hailed 
it as the ultimate panacea, with nothing 
else needed, thank you! Both of these ap-
proaches are incomplete.

Products used to increase humus in 
soil include cover crops, green manures, 
compost, fresh or aged manures, dry hu-
mates and many more. Products used to 
stimulate soil biology include microbial 
inoculants, liquid humates, compost tea, 
molasses, sugar, biostimulants, enzymes 
and many other proprietary products. 
There are a myriad of approaches on 
how to stimulate soil biology and in-
crease humus. Many people, however, 
become so enamored with increasing 
soil humus and biology that they neglect 
first and second bases — this leads to a 
soil with a fabulous “feel-good factor” 
but without the ability to produce high-
brix foods.

The approach taken by the early pio-
neers was to apply some organic mate-
rial, mostly in the form of manures, and 
then inoculant and stimulate the biol-
ogy from that point on. As humus and 
biology increase in a mineralized soil, 
they impact soil energy. Soil biology will 
create some energy, and the humus will 
regulate that energy and generally even 
out the extremes. This explains why fully 
mineralized soils need less energy inputs, 
i.e. soluble fertilizers.

TRACE ELEMENTS
The final aspect of a mineralized soil 

is the addition of a plentiful supply of 
trace elements. These include the more 
commonly recognized elements such as 
boron, copper, iron, manganese, and 
zinc and the rarer elements such as 
chromium, molybdenum, nickel, iodine, 
vanadium, lithium, selenium, cobalt and 
many others. Products used to supply 
these minerals include the sulfates and 
chelates of the more common elements, 
seaweed, sea minerals, and various rock 
powders for broad spectrum trace ele-
ments.
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Like a game of baseball you cannot 
get to fourth base, or home plate, with-
out first passing the earlier bases. Trace 
elements bound up in rock powders 
require soil energy (first base) and mi-
crobial digestion (third base) to release 
them. They also require a plant to have 
a good level of calcium (second base) 
in the plant in order to pull up the 
heavy trace minerals. Low-brix plants 
(i.e. low-calcium plants) are notoriously 
low in trace elements, whereas high-brix 
plants provide an abundance of trace 
elements. 

Foods today are severely deficient in 
trace elements. This is the same com-
plaint that prompted all three pioneers 
to take action in the 1930s. If it was bad 
then, how much worse is it now? Trace 
elements from food are a major supplier 
of nutrition for our internal organs. Ad-
ditionally, many metabolic pathways and 
enzymes are catalyzed or activated by 
trace elements. When the consumption 
of naturally chelated trace minerals from 

food declines, human health falters. Al-
leviating this is the ultimate goal of 
mineralized soil.

In summary, the optimum food sup-
ply for people and animals should be 
grown on mineralized soil. This type of 
soil isn’t to be found — it is crafted. By 
giving soil proper stewardship and learn-
ing from the wisdom of generations past 
we hold within our hands the power to 
help the generations yet to come and 
our own.

Jon Frank represents International Ag Labs, 
P.O. Box 788, Fairmont, Minnesota 56031, 
phone 507-235-6909, fax 507-235-9155, web-
site www.aglabs.com or www.highbrixgardens.
com. Follow Jon on twitter at www.jonisontwit-
ter.com. 

Jon Frank will be conducting an Acres U.S.A. 
pre-conference advanced learning course, 
“Nutrient-Dense Foods from Your Market 
Garden & Greenhouse,” December 1-2, 2009, 
as well as speaking at the main conference. For 
more information, see page 26 of this issue or 
visit www.acresusa.com. 

Acres U.S.A. is the national journal of  
sustainable agriculture, standing virtually 
alone with a real track record — over 35 

years of continuous publication. Eash 
issue is packed full of information eco-
consultants regularly charge top dollar 
for. You’ll be kept up-to-date on all of 

the news that affects agriculture — regu-
lations, discoveries, research updates, 
organic certification issues, and more.

To subscribe, call

1-800-355-5313
(toll-free in the U.S. & Canada)
512-892-4400 / fax 512-892-4448
P.O. Box 91299 / Austin, TX 78709

info@acresusa.com

Or subscribe online at: 
www.acresusa.com
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