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A ”crop doctor” pfescrjbes a bjoenerge{jc years, the United States has lost 50 percent of its productive

appr()ach for sick soils and crops, showing top soil, and soil loss in the 1980s dwarfed that lost during
2 " ” the great dust bowl of the 1930s.

that ”7$0Ct5 tu”e'OUt healthy plants and The application of biophysics to agriculture starts with

home in on the sick ones. the electromagnetic anatomy and physiology of soil, plants,

and fertilizers and then extrapolates that to the physical

aspects of each. It is well established that energy precedes

matter. In other words, the energy fields of organisms and

chemicals interact first. This interaction results in the chem-

by Arden B. Andersen ical/physical phenomena we observe. Consequently we

can evaluate these energy fields to arrive at a truer picture

roducing more nutritious food at less cost is the goal  of what is actually happening. When we combine these

P of a pioneering group of agricultural consultants data with the chemical test data, we can solve almost every
whose tools of the trade are electromagnetic—they  problem we face in soil and plant nutrition.

apply advanced biophysics to solve problems of soil and Remote sensing instruments like those aboard the Land-

crops. “Sick” soil is not a small problem: Over the past 50  sat spacecraft map the growth and health of plants by mea-
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suring the frequency and intensity of the radiation they
reflect. Recently, scientists have found that the biophoton
emission frequencies of plants differ not only from one
crop to another and according to the general health of the
plants, but also according to the nutritional content and
other conditions of the soil the plants depend upon. Conse-
quently the plant’s electromagnetic signature can be
changed by altering fertilizer and nutritional additives to
the soil. This is quite important because it has been shown
by entomologist Philip S. Callahan, a bioenergetic pioneer,
that insect pests recognize their crop prey by its electro-
magnetic signal (Callahan 1985). If the signal emitted by a
plant can be changed, the insectwill not “recognize” itand,
therefore, will not be able to prey on it.

The application of bioenergetics to agriculture is a scien-
tific procedure that enables us to see beneath the surface
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henomena to the fundamental biological pro-
t growth. Itallows agricultural specialists and
entifically intervene in the life and health of

The Energy of Living Processes

0 as the late 1800s and early 1900s, Albert
rges Lakhovsky, and Nikola Tesla showed that
ings and particularly living systems have elec-
signatures. All three showed that altering
magnetic signatures would alter the living sys-
ves (Andersen 1989).

s, Soviet scientists V.P. Kaznocheev proved
isease could be induced, as well as reversed,
tically (Bearden 1988). In 1976, Kaznocheev
cell cultures could be altered and killed—
ical contact—by simple transmission of the
bDmagnetic pattern from one culture to anoth-
orted more than 5,000 successful experiments
g this (Bearden 1980). Then in 1979, Kazno-
1, using monkey cell cultures, that viral trans-
possible via ultraviolet photons (Grauerholz
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ritz-Albert Popp, who has shown that the in-
hemicals in living systems is initially energetic
ily physical/chemical; that is, the energetic
uses the physical reaction (Lillge 1988). Robert
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Tuning Out Insects

and understanding the energetics of agricul-
-soil and plants—enable scientists and farm-
Ily fertilize and manage crops making use of
e that healthy plants and soils have different
hcteristics and correspondingly different en-

ergetic chara¢teristics from sick plants and soils.

Moare than

25 years ago, Philip Callahan proved that in-

sects home inon crops, like airplanes equipped with omni-

directional ra
tions emanat

Har devices, by picking up the infrared radia-
ng from the crops. Callahan further proved

that insect bahavior could be altered by simply jamming,
altering, or gverriding these infrared emissions, thereby

effectively pr

Dtecting entire crops from insect infestation

electromagndtically, without the use of insecticides (Calla-

han 1975).

We also know from Callahan’s work, as well as that of

other researc
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hers around the world, that insects and dis-
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eases infest only nutritionally imbalanced plants, although
for many years experts believed that “healthy plants make
healthy insects.” In other words, insects are tuned in to
aberrant electromagnetic spectrums. Healthy plants can
also better resist pests and disease through their primitive
immune systems. Thus if a pest-infested area is investigated
for nutritional imbalances and those can be corrected, it
should be possible to eliminate rather than temporarily
ameliorate the problem by making the healthy plants “unat-
tractive” (unrecognizable) to the insects. For example:

® We know that aphid infestation is linked to nitrogen
fertilization; the more excess nitrogen, the greater the
aphid population.

e Nematodes are correlated to salt concentration and
biological activity in the soil, and especially to carbohydrate
levels; the lower the biological activity, the greater the salt
build-up, the lower the carbohydrate level, and the greater
the parasitic nematode populations.

® Fungus problems correlate with copper and calcium
deficiencies.

e [nfestations of Colorado potato beetles are indicative
of calcium, phosphate, vitamin C, copper, and manganese
deficiencies.

e Adult corn root worms will not eat the ear silks that
receive the pollen, if the carbohydrate content of the sap
in the corn stalk is sufficiently high. In other words, the
plant’s level of sugar is a “marker” for the overall health of
the plant. If the sugar level falls below a critical point, silk
damage will occur and get progressively worse as the read-
ing declines. That critical point is measured with a refrac-
tometer that measures the refractive index of the sap, cali-
brated in brix units.

The accompanying table lists the threshold brix levels
of various food crops below which disease will take over.
Existing chemical standards don’t reveal these correlations,
yet when these nutrients are supplied the problem disap-
pears. Only biophysics can explain these phenomena.

MINIMUM BRIX READINGS FOR PLANT HEALTH

A plant’s sugar level (measured in brix) corresponds
to the mineral level of the plant and is an important
indicator of the plant’s overall health. Listed here are
the minimum brix levels for these selected plants to
be healthy. Brix, the unit of measurement that indi-
cates the carbohydrate content of the sap, is based
on a calibration of the refractive index.

Strawberries 16 Melons 16 Sweet comn (white) 24
Raspberries 15 Squash 15 Sweet cherries 16
Blueberries 14 Pumpkin 15 Sour cherries 14
Alfalfa 14 Lettuce 12 Beans 14

Tomatoes 18 Onion 13 Peas 14

Potatoes 13 Celery 15 Eggplant 12
Cucumbers 13 Apples 16 Pepper 12

Getting to the Root of the Problem

Case in point: A university chemical analysis showed that
a western soil exhibited magnesium, potassium, iron, and
manganese deficiencies. When the biophoton activity of
the soil was evaluated with a photometer—described more
fully below—it was found that calcium, copper, sugar, and
vitamin B12 were actually deficient, causing the magne-
sium, potassium, iron, and manganese symptoms. Subse-
quent application of the calcium, copper, sugar, and vita-
min B12 not only relieved the magnesium, potassium, iron,
and manganese deficiencies, but also reduced the weed
and disease pressures on the growing crop. These results
make sense when one understands that soil is a dynamic
biological system, not a test tube of mineral and dirt. Living
organisms must therefore be considered in any soil evalua-
tion. In fact, there is an integral symbiotic relationship be-
tween the plant and soil microorganisms (Krasil’nikov
1958). If purely chemical methods are used to determine
whether nutrient levels are deficient, this symbiotic rela-
tionship is not considered.

Further, calcium is of the utmost importance for microor-
ganism growth as well as for plant growth. This has been
well researched and proven by many scientists, including
William Albrecht at the University of Missouri (Albrecht
1975). Rigorously, the addition of calcium will release pot-
assium from the colloidal exchange sites, making it avail-
able for microorganism and plant use.

Copper is important for cellular and tissue elasticity, fun-
gal disease inhibition, and the plant’s use of other trace
elements. In this particular soil, as sometimes is the case,
copper was the major limiting factor connected to the iron
and manganese problems.

Sugar is a basic sustenance for every living organism.

Soil temperature

23 31 6 11 17 27
e e —— e~ — —— N —
July Aug. Sept.
~— — Biologically Conventional
treated field field

BIOENERGETICS PROTECTS PLANTS
AGAINST THE WEATHER
Keeping plants healthy with a nutritionally balanced
program can maintain the soil at a near-steady 70° F,
regardless of variations in air temperature. Compared
here are the soil temperatures of a biologically treated
field and a conventionally treated field in Bureau
County, lllinois, in July, August, and September 1984.
Typically, temperatures can vary by more than 30 de-
grees during the summer growing season in the

Midwest.

Source: Larson Farm Management
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wildly in the control section (background).

Experience has shown that almost every soil in the United
States is deficient in sugar as a result of more than a half
century of salt and acid/caustic fertilization. Deficient soils
and plants indicate insufficient microorganism activity. The
addition of sugar provides the microorganisms with ener-
gy—food—to do their job.

Vitamin B12 is an essential nutrient for both plants and
soil microorganisms. Under proper conditions, vitamin B12
will be produced by soil microorganisms, particularly acti-
nomycetes (Krasil'nikov 1958). However, if these microbes
have been suppressed because of imbalanced nutrition or
adverse conditions, vitamin B12 will be deficient. The addi-
tion of vitamin B12 primarily stimulates bacterial growth,
which in turn leads to overall nutrient availability and stabi-
lization in the plant-soil system.

raditional chemical analysis simply cannot provide this
type of problem-solving capability because it gives only a
static picture of the symptoms, while energetic evaluation
gives a dynamic picture of causal interaction between soil,
plants, and microorganisms. Traditional soil and plant anal-
yses simply provide too narrow a picture to solve the prob-
lem completely.

The Limits of Chemical Analysis
Iraditionally, fertilization and plant-feeding recommen-
dations have been based on chemical analysis of soil and
plant samples, performed by taking the samples out of the
field and into the laboratory. There, chemicals that extract
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, disease, and weed symptoms have shown
case. Itis also likely that the magnetic field
hfluences the growth of plants, which is not
' this or any other chemical evaluation.
although chemical soil sample tests produce
, they measure only effects, not causes. In
standards established for these tests, classify-
lants as normal or deficient were formulated
orrect assumption that healthy, nutritionally
ts and soils are attacked by insects and dis-
mbalanced ones are. This created standards
optimal and perpetuated the production of
pme because plants that required insecticides
m were considered healthy and nutritionally
therefore, were subsequently used as stan-

b easily impressed upon us when we consider
: A chemical test may indicate that our soil

Continued on page 43
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Magnetic Susceptibility and Soil Fertility

Soil fertility is generally thought of in terms of cation
exchange capacity and macronutrient content. Research
is revealing that electromagnetic properties may be of
greater significance to soil fertility.

Highly fertile soils have positive magnetic susceptibil-

California soil
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COMPARISONS OF SOIL FERTILITY AND

MAGNETIC SUSCEPTIBILITY
Very fertile, biologically managed soil of California
is compared here to naturally fertile soil in Indiana
and poor soil in Indiana in terms of magnetic sus-
ceptibility and the variance in susceptibility over
a 24-hour day. The California soil measures a high
magnetic susceptibility and varies by less than 15
percent in a day, while the poor Indiana soil varies
by more than 100 percent. The soil in Indiana that
is naturally fertile but also is in a bioenergetically
designed nutrition program, shows highly stable
magnetic susceptibility over the entire day and
night. This factor may prove important in maximiz-
ing agricultural productivity.

ity values and are called paramagnetic. Sterile soils have
anegative value and are called diamagnetic. The fact that
a soil is highly paramagnetic does not guarantee high
fertility, but it does indicate high potential fertility. The
key to translating high potential fertility into actual pro-
ductivity is the development of a fully functional and
balanced soil biology.

There are two factors that affect soil magnetic suscep-
tibility: the presence of certain minerals (such as the
rare earths, some limestones, iron, and copper) and the
shape of the soil particles and nutrient complexes. This
latter factor is clearly demonstrated in the case of nitro-
gen sources.

Urea, for example, has a flat triangular shape with a
“handle” on it, nitrite nitrogen has a simple plane trian-
gular shape, and ammonia has a tetrahedral shape (see
illustration). Although the different compounds may
supply the soil with the same or similar chemical species,
apparently the shape of the compound itself as an anten-
na makes a significant difference in the nitrogen’s avail-
ability to the plant.

The structuring of soil is largely done by microorgan-
isms. Once proper structure is achieved, the soil is made
more fertile and less susceptible to erosion because the
magnetic forces holding the soil particles together are
stronger.

ANTENNA GEOMETRY:

THE AMMONIA MOLECULE

Nitrogen can be added as a fertilizer to soil in many
different chemical compounds, each of which has a
unique geometry that affects the magnetic suscepti-
bility of the soil. The ammonia molecule shown here
(NH,) is a tetrahedral structure because of the ar-
rangement of the nitrogen electron pairs. The bond
angles in the ammonia molecule are 107°, which is
very close to the tetrahedral angle (109.5°)
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Continued from page 41

and plants have deficiencies in magnesium, potassium,
iron, and manganese. The traditional recommendation
would be to add magnesium, potassium, iron, and manga-
nese. Follow-up tests would usually show an increase of
these nutrients in the soil and success would be assumed.
However, the problem arises that this soil continues to have
increasing weed infestation and compaction. The crop con-
tinues to have insect infestation, but it “looks okay.” The
weeds are sprayed with more herbicide, the soil is tilled
with bigger equipment, and the crop is sprayed with more
insecticide. The following year is a repetition of the previ-
ous one.

Common sense tells us that recurring problems are only
symptoms shrouding a deeper cause. Refractometer read-
ings and some chemical analyses, together with insects,
diseases, and weeds provide us the status of a crop, but
none of them tells us how we can proceed to formulate a
fertilizer and management program that will accomplish
the nutritional integrity necessary to avoid insect and dis-
ease infestation. Energetic evaluation does. Because in-
sects and diseases operate in the energetic realm, we must
perform energetic analyses to observe not only the empiri-
cal problems but also the causal circumstances.

One chemical soil test method has been found to be
of great value, however, especially when augmented with
energetic testing. This test evolved out of the work of the
late Dr. Carey Reams, using a basic La Motte soil testing kit.
It was streamlined and standardized by Robert Pike and
Dan Skow, D.V.M., for its present commercial use. Its
uniqueness lies in its remarkably close correlations to actu-
al soil, plant, and microorganism status. This is primarily
due to Reams’s understanding of soil fertility and his corre-
lations of the latter to soil test values using this procedure.

Reams’s minimum “perfect” soil numbers look quite dif-
ferent from any other agronomic system, except William
Albrecht’s. The proportions in pounds per acre are: calci-
um 2000#, phosphate 400#, potash 200#, sulfate 200#,
magnesium 300#, ammoniacal nitrogen 40#, nitrate nitro-
gen 40#, pH 6.4-6.8. Unique to this system is the 2:1 phos-
phate to potash ratio. Once this ratio is achieved using this
test, broad leaf weeds like lambs quarter and pigweed cease
being a major problem, eliminating the need for broad leaf
herbicides. With this ratio and the 2000# or higher calcium
level, “sour” grass weeds like foxtail, quackgrass, and dan-
delion cease being a major problem, eliminating the need
for grass herbicides. A narrower than 7:1 calcium to magne-
sium ratio indicates soil compaction.

“No number is perfect until all numbers are perfect,” said
Reams. All will not be perfect until the microorganisms
are in their necessary balance. Like all other chemical soil
analyses, this system is static and only indicates what the
present nutrient status is relative to the extraction reagents.
It indicates where a field is, but does not tell the farmer or
consultant how to get where he wants to go. This is a key
point. It shatters an old paradigm that says, if a chemical
analysis or symptom shows potash to be deficient, the
problem is addressed by the addition of potash.

The new paradigm reveals that this potash deficiency
probably is not caused by a quantitative lack of potash, but

rather by a migsing link in the biological cycle of nutrient
availability and assimilation. This secret is readily re-
vealed—and ih some cases only revealed—by energetic
evaluation. The chemical test establishes one’s status and
starting point,[but an energetic evaluation plots the course
of action,

Energetic Analysis

There are cuprently two methods to evaluate the energet-
ics of soil. Firs}, there is the magnetic susceptibility meter.
This instrumert is traditionally used by paleontologists and
archaeologistdin the study of ancient remains and artifacts
as well as fossils. Foragriculture, the instrument has provid-
ed some interdsting data. Magnetic susceptibility is the abil-
ity of somethirjg—in this case soil—to function as an anten-
na for magnetic energy or fields. It is measured as the ratio
of the magnetif field strength induced in a substance to the
strength of thd inducing field.

Callahan wa the first to show that soil magnetic suscepti-
bility was reIaId to soil fertility. Fertile soils are paramag-

netic—they hdve positive magnetic susceptibility values.
Infertile soils afe not necessarily diamagnetic—having neg-
ative magnetidsusceptibility values—but diamagnetic soils
are always infertile. The soil’s ability to receive magnetic
energy is very fmportant to microbial and plant growth; in
fact, it is essential. Itis however only half of the system. The
ability to recefve magnetic energy is only valuable when
there is something to translate this energy into useful form.
Itis like having a radio antenna without the radio.

That sometHing is the biological system of the soil—the
humus and mjcroorganisms. This system is analogous to
the radio, and|the antenna is analogous to the mineral sys-
tem. Without oth the system as a whole is mute. Continu-
ous 24-hour runs on three different soils using a model MS-
2 Bartington magnetic susceptibility meter are shown on
page 42. The Hottom soil is an Indiana soil of low fertility.
The middle is 3n Indiana soil of good fertility and the top is
a California so|l of good fertility. Both the poor Indiana and
the good Califprnia soils showed marked magnetic suscep-
tibility decline{during the hottest part of the day while the
good Indiana |soil remained fairly stable. The decline in
magnetic suscgptibility correlates with a reduced ability to
deal with'solarfenergy necessary for plant growth.

The poor Indiana soil actually exemplified a total inability
to deal with solar energy. The factor common to these latter
two soils is verly low humus levels, while the good Indiana
soil was relativiely high in humus. Further study has shown
that both the magnetic susceptibility and the humus level
vary directly with the fertilization practices employed. As
both decline, the susceptibility of the soil to erosion in-
creases. Additfonally, it has been observed that anhydrous
ammonia and|potassium chloride (the two most widely
used fertilizer§ in the United States, and both widely im-
ported) decredse the magnetic susceptibility of the soil.

Energetic amalysis, which includes measurements of
magneticsusceptibility, has led to the discovery of the value
of many nontraditional fertilizer materials,
including vitathins like B-12 and C; sugars like molasses,
sucrose, and dextrose; trace elements like silicon and io-
dine; and ever) color dyes.
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Since magnetic susceptibility, like plant growth, is an
electromagnetic phenomenon, chemical soil analysis falls
short in evaluating potential fertilizer programs that raise
or regenerate the electromagnetic and, consequently, the
productive properties of the soil. This obstacle appears to
be overcome by an electronic scanner (a highly sensitive
light meter) patented as a mineral assay instrument by T.
Galen Hieronymus in 1949. Although the meaning of its
readings for nonliving materials is not actually understood,
some modifications have made it very useful for evaluation
and prescription of bioregenerative fertilizer programs.
The instrument evaluates mitogenic radiation in the 200-
1,000 nanometer range (the range from near-ultraviolet to
and including infrared). Its uniqueness lies in its ability to
evaluate the biophoton interaction between soils or plants
and selected fertilizers when the former and the latter are
brought in close proximity to each other without actually
mixing them physically, bearing out Kaznocheev's findings
in 1979. The procedure is as follows:

The existing energy level is measured. Then, based on
chemical analysis reports, history, and experience, fertiliz-
er materials are selected and put with the sample. Energy
readings are again taken. If they increase, the material is
beneficial and another material is checked. Eventually, a
combination of several fertilizer constituents is obtained
and checked collectively to determine its effect on the sam-
ple. The prescription is then formulated.

This system allows the consultant or farmer to perform
his trial-and-error routine with an instrument and a soil
sample, rather than by using expensive fertilizers on crops
in the field. In this way, he goes to the field with a predeter-
mined success. Every season is different from the last. Every
lot of seed is different. Repeating the same fertilizer pro-
gram year after year is feasible only with an unlimited soil
reserve.

Impressive results have been obtained in increasing the
quality of crops and reducing or eliminating pests and dis-
ease, where farmers have used the fruits of energetic analy-
sis. The old adage, “healthy soils make healthy weeds,”
has been proven a myth. By electronic scanner evaluation,
fertility programs have been formulated that increase the
calcium availability sufficiently to eliminate sour grass weed
problems, balance the phosphate-to-potash ratio suffi-
ciently to eliminate broad leaf weed problems, and raise
plant refractometer levels sufficiently to eliminate insect
pest problems.

Itisalso possible to improve the quality of crops by scien-
tifically balancing nutrition. An lllinois farm management
firm has demonstrated in numerous tests over many farms
(comprising 14,000 to 20,000 acres) that the amount of pro-
tein in grains can be increased by applying bioenergetics.
Using conventional fertilizer programs the average protein
content of the grain was 7.55 percent, compared to 8.9
percent with a bioenergetic program. This translates to an
increase of .76 pounds of protein per bushel, which means
that less feed grain is required per animal fed.

Similarly, lambs fed with corn grown with a bioenergeti-
cally determined fertilizer regimen required a 27 percent
lower feed intake because of the higher mineral content of
the feed. Extensive, large-scale tests show that after three
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MAGNETIC SUSCEPTIBILITY OF FERTILIZERS

Magnetic Use on
Fertilizer susceptibility* U.S. soils
Urea +1 Common
Potassium chloride +1 Common
Diammonium phosphate +4 Common
Soft rock phosphate +33 Uncommon
North Dakota humates +36 Uncommon
Leather tankage +14 Uncommon
3-2-2 (organic) +135 Uncommon
Ground rock mineral +250 Uncommon

“Measured with MS-2 Bartington magnetic susceptibility meter.

years on such afertilizing program, average drying require-
ments on corndecline from 7 percentage points to between
3 and 4 points, while test weights increase 1to 1/ pounds
per bushel. Additionally, as the figure on page 40 shows, a
biologically balanced soil is much more temperature-stable
than a conventionally fertilized soil. This translates to more
stable microbial populations, more stable nutrient re-
serves, and a less stressed crop.

Imperative to this technology is the integration of all
fields of science, from biomedicine to biochemistry, phys-
ics to petroleum engineering, nutrition to microbiology.
Consultants and farmers who understand the close symbi-
otic relationship between plants and soil microorganisms,
as well as nutrient interactions and interrelationships, can
be reasonably successful in their fertilization practices
through experience, good observation, and recognition of
insect, disease, and weed meanings. Energetic analysis
allows them to go a step further than being reasonably
successful—to being very successful. Using this technol-
ogy, farmers are able to produce equal or better yielding
harvests, at equal or less cost per unit of production, with
little or no pesticides, and, most important, with higher
nutritional values.

Arden B. Andersen, a private consultant for several agri-
businesses, has a B.S. degree in agricultural education and
a Ph.D. in biophysics from Clayton University in St. Louis,
with specialties in soil and plant nutrition, product develop-
ment, and regenerative management. He has written two
books, Applied Body Electronics, and The Anatomy of Life
and Energy in Agriculture, and is active in several electro-
biological research projects.
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