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Root Causes...

“The more fragmented, the more specialised we become in terms of
problem solving, the more problems we create and the less we solve. I
have a need to address my life-threatening illness with alternative
techniques, but the caveat there is that the treatment of symptoms can
pre-empt the search for the ultimate cause of this illness. If we see
ourselves as manifestations of this organism that’s called Earth, and
we, as a manifestation, are developing absolutely outrageous levels of
this illness called cancer, the only thing this can mean is that the
organism called Earth has cancer. If we don’t address this from
humanity’s perspective, we can never escape from the abyss of this
horrid disease. It’s not just bad luck, bad lifestyle or genetics. It’s a fact
that the whole planet is sick on multiple levels, including the
environment, including our disregard for the sacredness of food,
including the fact that we are so disconnected from nature.”

Jerry Brunetti, 2002
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Introduction

I have always loved a good interview - not the ten-minute tabloid
specials where a handful of cues turn talking head celebrities onto
autopilot. I like the real thing - in-depth and inquiring, where you’re
almost there with the interviewer, working the coalface. My decision, in
1998, to begin conducting and collating my own interview series, was
based on several key factors.

First and foremost, I wanted to indulge my own passion - to gather up
some more pieces of the puzzle and satisfy my thirst. I was also intent,
from the outset, in sharing my quest with Australian farmers seeking a
new way to farm. In this context, I contacted Lindsay Bock from Acres
Australia, the newspaper of sustainable agriculture, and Lindsay
agreed to run with the interview series in his publication. 

The ultimate goal of the exercise had always been to source, condense
and contrast the varying philosophies and techniques which are
changing the way we produce and utilise our food. I was always aware
that, when I had arrived at a point where the pieces were coming
together, a book could be produced, which might, in some way, help to
shape the new paradigm in agriculture. 

This paradigm essentially involves working with nature rather than
working against her. Charles Walters calls it Eco-Farming, Gary
Zimmer refers to Biological Farming and Hugh Lovel tags his approach
Energy Farming or Quantum Agriculture. All of them are concerned
with providing viable frameworks to offer the right answer to the big
question - a semi-cosmic query that Malcolm Beck has identified as
“DOES NATURE APPROVE?”

In our work with thousands of Australian farmers, it has become
increasingly obvious that nature does not approve of a prevailing
system where we poison our soils, pollute our air, degrade our food and 
water and then have the arrogance to tamper with the blueprint
because the original plan can’t deliver like it used to.

It has also become obvious that ‘we are what we eat' and the current
epidemic of chronic and degenerative diseases is testimony to what we
become when we ignore the critical link between soil health and human
health.
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We need to redefine our relationship with nature - to end the war of
attrition and to realise that at the core of everything good lies nutrition -
NUTRITION RULES!

Peak nutrition should be the ultimate goal for the soil, microbes, plants,
animals and humans. It could be argued that soil nutrition is currently
addressed with fertilisers and that animal / human nutrition is taken
care of with supplements, but there is a problem here.

The ability of a ‘fertiliser' to build soil fertility can be reliably measured
with two criteria - microbe counts in the soil and relative plant health.
Professor Elaine Ingham has confirmed that commercial salt ‘fertilisers' 
are killing off the key players in the soil foodweb. Fungi, beneficial
nematodes and protozoa are all struggling under the load. Beneficial
microbes thrive in a fertile soil, but these so-called ‘fertilisers' can rarely
deliver fertility.

In the absence of key players, the inherent protective and
self-regulating capacity of the soil foodweb is compromised and the
pathogens make their presence felt. Out come the chemicals, and the
collateral damage includes at least as many good guys as bad.
Working against nature is a proven failure and yet the war continues.

Plant health is the second determinant of fertiliser efficacy. Healthy,
minerally balanced plants do not attract insects or disease. Professor
Phil Callahan has identified an infrared emission from plants to which
insects ‘tune in'. Healthy, mineralised plants produce a completely
different emission to sick, unbalanced plants. The insects target the
sick - these garbage disposers serve to remove unhealthy plants from
the genetic pool as a service to us all. The problem, of course, is that
most of what we grow now falls into the garbage category. 

Dr Arden Andersen and Dr Phil Wheeler have widely promoted the use
of the refractometer to monitor plant health. The brix levels measured
by this instrument are a measure of how well the plant is
photosynthesising in response to mineral and biological stimulation. In
essence, a healthy plant will have a high brix level, which in turn relates
to a specific infrared emission that does not attract insects. Bruce
Tainio has discovered that the pH of plant sap is another indicator of
plant health and associated pest and disease pressure. An ideal sap
pH of 6.4 reflects the optimum vibratory frequency for that plant. If plant
sap is acidic, then the vibratory profile of that plant attracts disease.
Conversely, if plant sap is alkaline, insects are attracted. There is a
beautiful synergy in Bruce's concept, in that the measurable number
(the vibration that represents the state of balance, also reflected as a
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sap pH of 6.4) comprises the sum of the vibrations of all of the elements
that determine the sap pH. That is, each element vibrates in a unique
manner, and these vibrations can now be categorised numerically. If
there is a deficiency in a cation - calcium, potassium and magnesium
being the key players - then there will be more hydrogen in the plant
sap, the sap will be acidic and the plant will attract disease. At the other
end of the pH-spectrum, the anions are shaping the scenario. If the
acidic anions - nitrates, phosphates and sulfates - are deficient, then
the balance is blown. The sap pH becomes alkaline and it's ‘tucker time' 
for the sap-suckers. There is no incongruity here. Callahan's infrared
emissions, Reams' Refractive Index and Tainio's sap pH concept are
all monitoring the same thing - the plant's response to the mineral,
biological and atmospheric environment into which it has germinated.
High sap pH often correlates to low brix levels, because phosphate, the
‘sugar slave', is lacking. When sugar production is compromised due to
the phosphate shortage, then the daily delivery of sugars from the roots
to the beneficial microbes living in the root zone, is similarly affected.
Mineral availability and uptake doesn't happen efficiently when
microbes are under-fed or lacking energy.

The point is that balance is everything, and unbalanced fertilisers
create health problems for plants. The level of chemical intervention in
the soil and on the leaf surface is a direct measure of the failure of a
fertiliser program. The total amount of chemicals applied to cropland
continues to grow each year and yet there has never ever been a
recorded reduction in pest problems. Chemicals are not solving the
problems because we are treating symptoms. The root cause of these
problems is poor nutrition and balance. It is the same root cause which
has filled the pharmacy shelves with vitamin and mineral supplements.
Plants were intended as the vehicles for the delivery of minerals from
the soil to animals and humans. Why else would plant-derived minerals
be 98% bioavailable? Our nutrition should come from our food, not from 
a bottle. We desperately need access to chemical-free, nutrient-dense
food, which contains all of the vitamins, minerals, enzymes,
antioxidants, amino acids, fatty acids and the numerous plant
compounds now attributed to optimum health management.

The committed pioneers who have donated their wisdom for the
purposes of this book have the keys to the production of this precious
nutrient-dense food. I trust that you will enjoy their revelations and
become empowered with your new knowledge.

Graeme Sait
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CHARLES WALTERS
Interview recorded December 1999

Some times, in the sum ma tion of a life’s 
work, it be comes blind ingly ap par ent
that a ‘rare gem’ has been un earthed.
Here we move be yond the sim ple ful -
fill ment of a dream and the pur suit of
ex cel lence to a realm where we are
daz zled by the sheer mag ni tude of the
achieve ments. Twen ti eth Cen tury ag -
ri cul ture has pro duced such a lu mi nary 
in the form of au thor / ed i tor / pub lisherCharles Walters Jnr, the founder ofAcres USA - the jour nal for eco-ag ri -

cul ture. Over a thirty-year pe riod, Acres USA has spawned the brains-trust
largely re spon si ble for the cur rent surge to ward more sus tain able food pro duc -
tion. A mas ter wordsmith, above all, Charles Walters has dem on strated the po -
tency of the writ ten word in ini ti at ing mean ing ful change. Au thor or co-au thor of 
a dozen books, in clud ing the clas sic ‘Eco-Farm' and Neal Kinsey’s ‘Hands-on
Agron omy’, Charles Walters has been a torch bearer - a voice in the wil der -
ness, de mand ing a ra tio nal ap praisal of an ag ri cul ture drown ing in a sea of tox -
ins. He was per son ally re spon si ble for the com pi la tion and res ur rec tion of DrWil liam Albrecht’s life work. This price less re search has sinced formed the
ba sis for a re de fined, bal ance-ori en tated agron omy, which is now fa voured by
the ma jor ity of suc cess ful eco-con sul tants. Charles Walters Jnr has pub lished
the works and nur tured the ca reers of the lead ing ed u ca tors in the field, in clud -
ing Pro fes sor Philip Callahan, Dr Arden Andersen, Dr Phil Wheeler, NealKinsey, Dan Skow and sev eral oth ers. On the back sleeve of his pow er ful
autobiography, ‘A Life in the Day of an Ed i tor’, Walters ex presses his dis il lu -
sion ment about the fickle na ture of pub lic opin ion and the jour nal ists who so
readily sac ri fice hon esty in the ma nip u la tion of that opin ion. He writes: ‘Most
peo ple would rather swal low lies than truth; es pe cially if the liar has au thor ity
and the mis in for ma tion is sooth ing - like a fine liqueur. More over, the
wordsmith’s trade is full of crafty li ars, work men who think of truth as some thing 
rel a tive and mal lea ble. The sup ply of lies, much like ig no rance, is in fi nite.’ In his 
thou sands of ar ti cles and in ter views over sev eral de cades, Charles Walters
has helped stem the flow of lies. He has con sis tently dished up the hard truth,
and the bit ter af ter-taste is fi nally be gin ning to mel low. A trickle of truth-seek ers 
is be com ing a rag ing stream, and a great man can now en joy the fruits of his la -
bour. I in ter viewed Charles Walters at the Acres USA Conference in
Minneapolis last December. At seventy-five, he has lost none of his fast wit and 
compelling insight, and he remains an inspiration to us all.

2 Charles Walters
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Graeme: You have had an enor mous im pact in the field of sus tain able ag ri cul ture. In 
fact, it is a chill ing thought to con tem plate where we all would be with out you. Did you 
en vis age this kind of in ter na tional im pact when you founded Acres USA al most thirty
years ago?Charles: Well, ac tu ally, there are peo ple who have gone be fore who should not be
for got ten. Some of the work that we are re ly ing on goes back to the be gin ning of the
pres ent cen tury in Rus sia, Eu rope and Eng land. It was trans ported to the United States
and picked up by some of our great pro fes sors, end ing with peo ple like Dr Albrecht,
Chris Hopkins, and some of the peo ple who worked with ‘The Friends of the Land’ un -
der Louis Bromfield at Mala bar Farm. Acres USA ac tu ally came along in the wake of
Ra chel Car son’s great work ‘Si lent Spring’. I think she was the one who kicked open
the door more than Acres kicked it open - we merely picked up on it and real ised that
these im por tant con cepts were not be ing fit ted into where they re ally be longed - which
is main line ag ri cul ture. That’s a big task to set out for your self - to try to re cast main -
line ag ri cul ture. I don’t re ally know what we re ally envisaged, except that somebody
had to get started.Graeme: The point is that if you had n’t started, it’s con ceiv able that no one would
have.- You men tioned Albrecht, for example - no one would have ever known of his
work with out you.Charles: That was one of the trag e dies of the time, that Albrecht should die un -
known and Nor man Borlaug should get the No bel Prize. Borlaug’s work has been a di -
sas ter in ev ery third world coun try it’s been tried, and Albrecht’s has been a suc cess in
ev ery coun try its been tried.Graeme: I’m not fa mil iar with Nor man Borlaug - who was he?Charles: He was the NPK man. He was go ing to fer ti lise them into heaven across the 
board.Graeme: In ‘Un for given’, one of your early works, you high light gov ern ment pol i -
cies which have fea tured in the de mise of the fam ily farm. You dem on strate the link
be tween this ru ral cri sis and the so cial and eco nomic un rest in our cit ies. Sev eral de -
cades later, at the dawn of a new mil len nium, this ur ban un rest has cer tainly not di min -
ished. In ret ro spect, how much has ru ral up heaval con trib uted to our current problems?Charles: Well, it’s con trib uted a great deal. At the end of World War II, in 1946, it
took about 15 fam i lies to run 500 acres of cot ton in Mis sis sippi, but the chem i cal com -
pa nies were knock ing at Jamie Whitten’s door. Jamie Whitten was the chair man of the
Ap pro pri a tions Com mit tee for Agriculture. By 1948 he was re spon si ble for in sti gat ing 
a com plete change in the en tire di rec tion of the Land Grant Uni ver sity sys tem from bi -
o log i cal ag ri cul ture to the so-called ‘con ven tional’ ag ri cul ture. Jamie Whitten’s dis -
trict was 75% black and 25% white. By the time he got through ship ping them out it
was 75% white and 25% black. Those peo ple went to De troit, to New ark, to Chi cago,
to Watts - to ev ery trou ble spot in Amer ica. That’s just one small sam ple of it. We’ve
closed down thou sands of small towns and vil lages in the US, and those peo ple have
crowded their way into metro-cen tres - not nec es sar ily to be come the un em ployed, but
of ten to dis place other peo ple be cause they were often workers. The legacy from that
upheaval remains a problem.

Charles Walters 3



Graeme: Over thirty years ago, Ital ian sci en tist Dr Americo Mosca dem on strated
that many man-made farm chem i cals, par tic u larly fun gi cides, can pro duce ge netic
dam age and toxic re sponses al most iden ti cal to those caused by nu clear ra di a tion. Dr
Mosca sug gested that up to 15% of new born ba bies were men tally re tarded, largely as
a re sult of toxic chem i cals. At the end of this cen tury we face a can cer plague that
strikes one in ev ery two of us. In your opin ion, what role have toxic chem i cals played
in this current cancer crisis?Charles: Well, ac cord ing to the pe di at ric jour nals, it’s been dev as tat ing - but it’s not
just chil dren - it’s the de gen er a tive met a bolic dis eases which have af fected the en tire
pop u la tion. Di a be tes, for ex am ple, is run ning ram pant. One of the causes of di a be tes is
flu o ri da tion. Ex cessive flu o ride in the thy roid gland af fects the pro duc tion of thy roxin. 
With out the proper level of thy roxin you can’t me tabo lise sugar. This is not even a
toxic ge netic chem i cal we are talk ing about; it’s just a mined chem i cal we willy-nilly
throw into our wa ter sup ply. Now add to that an other 44,000 prep a ra tions that have
been set loose into the en vi ron ment. We can no lon ger tell who shot the gun, all we
know is that it is devastating.Graeme: Last week, in San Diego, I in ter viewed Joel Wallach of ‘Dead Doc tors
Don’t Lie’. Joel would ar gue that min eral nu tri tion is the big link in the eti ol ogy of dis -
ease. Remineralising is cer tainly a cen tral fo cus in our ap proach. Are you fa mil iar with
Joel’s ar gu ments re gard ing the min eral link to dis ease, vi o lence, drug ad dic tion and
food cravings?

Charles: Yes, I agree with Joel to some ex tent, but I sus pect that min eral de fi ciency
is more pro nounced in a very old con ti nent like Aus tra lia. A large per cent age of our
prob lems are more re lated to ‘lock-ups’ and complexing through the am a teur ish ap pli -
ca tion of NPK fer ti li sa tion. We’ve had the gla ciers over much of our coun try, and min -
er ali sa tion was very high. In gen eral, peo ple who have not em braced the NPK sys tem
are not suf fer ing from mineral deprivation.Graeme: Do you think Joel may have over stated the case in the US ex am ple?Charles: Not nec es sar ily. In many ar eas we are re peat ing the mis takes made by the
Egyp tians in the Nile Val ley. My God, we don’t know how many square miles of in -
cred i bly fer tile farm land were ir ri gated into obliv ion in that area. In Cal i for nia and
other ar eas we con tinue to desertify with the same reckless abandon.Graeme: Wil liam Albrecht was cer tainly aware of the im por tance of min eral nu tri -
tion in an i mal health. It is fair to say that, in all like li hood, Albrecht’s work would have 
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faded into ob scu rity if not for your ef forts. At the time, when you were tap ing the au to -
bi og ra phy of the ag ing pro fes sor, did you fully sense the leg acy with which you had
been entrusted?Charles: I don’t think I had any par tic u lar sense of ‘sav ing the world’ in those times.
We just felt - well, it was of ten just a prag matic thing - this kind of in for ma tion could -
n’t be ig nored. You just did what had to be done.Graeme: Is there any part of Albrecht’s leg acy that you con sider more im por tant
than an other? For ex am ple, were his rev e la tions re gard ing the pri macy of cal cium as a
nu tri ent more sig nif i cant than his find ings re gard ing cat ion bal anc ing, or are they
inseparable?Charles: Cal cium was the linchpin of his work of course, but then he took some of
that silt loam clay out of Mis souri and put it in a cen tri fuge and spun it out at thou sands
of rev o lu tions per min ute un til he had a fine, na ked jelly. Then he added nu tri ents to
that col loi dal ma te rial, one af ter an other, un der very con trolled con di tions, to find out
what these var i ous min er als were do ing. Now, a grow ing army of Albrecht peo ple is
prov ing his find ings cor rect in the field in all cor ners of the globe. A good Albrecht
man can go into the trop ics or into Can ada and get good re sults in ei ther place. Cal -
cium, mag ne sium, po tas sium and so dium have to main tain a cer tain equi lib rium, and
then you take care of the minor nutrients.Graeme: Well, we have proven the vi a bil ity of this ap proach be yond doubt in Aus -
tra lia. We have thou sands of cli ents who re turn year af ter year.Charles: That’s good to hear. Yes, we have been re spon si ble for some of the de vel -
op ments that have swept around the planet a lit tle bit. For ex am ple, we were the first to
pub lish brix in for ma tion for re frac tom eters.Graeme: Yes, I in tend to ask you shortly about the cir cum stances sur round ing that,
but I’ll con tinue with my planned ques tion for mat. I en joyed the chap ter in ‘A Day in
the Life of an Ed i tor’, which cov ered Gene Poirot. He was a real vi sion ary. I loved his
quote re gard ing the fu til ity in build ing in dus trial great ness with out build ing a soil po -
ten tial to pro vide nu tri tion for the peo ple it rep re sents. I also liked the con cept that
farm ing with na ture should nur ture the soul of man. This would be good ad vice for
some of our Aus tra lian cot ton farm ers who be lieve that the only good plant be sides
cot ton is a dead one. What, for you, was the highlight of Gene Poirot’s work?Charles: Gene Poirot went out on a farm in south ern Mis souri with such bad soil he
did n’t get a crop the first year. When he started to build it up, he kept a small plot of the
orig i nal soil for com par i son. Forty years later, it was a mag nif i cent achieve ment. The
streams ran crys tal clear, the crops were abun dant and al ways beau ti ful with a lot of
nu tri ents at tached to them. He used some of the salts, but he used them very ju di -
ciously. This is one of the mis takes some of our or ganic peo ple make. The fact is, if
you don’t have the hu mus to make or ganic pro duc tion pos si ble, then you’re just whis -
tling Dixie. They will have to use the needle a little bit.Graeme: I agree. Sim i larly, if you have no zinc, for ex am ple, all of the an i mal ma -
nure in the world won’t cor rect that def i cit.
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Charles: Ex actly. Gene Poirot ex per i mented with ev ery thing, and he found a lot of
an swers, par tic u larly with com post. Of course he worked a lot with Dr Albrecht at the
Uni ver sity of Mis souri. They worked hand-in-hand.Graeme: CJ Fenzau was an other of your col leagues who left his mark in no un cer -
tain terms. He was a re al ist who was aware that the on go ing am a teur ism of organics
could not com pete with a well-de vel oped, well-funded chem i cal sys tem. He seemed to 
be sug gest ing that high-pro duc tion, bi o log i cal ag ri cul ture could best be achieved us -
ing a com bi na tion of the best of both worlds. This is, in fact, now the main thrust of
con tem po rary ag ri cul ture. Would it be cor rect to sug gest that CJ Fenzau - I won der
why no one called him Clar ence - was a pi o neer in the uni fy ing of chem i cal and or -
ganic approaches to improve the biological system?Charles: Well, he never liked the name Clar ence. He was in deed a pi o neer in com -
bin ing the best of both worlds, but there was al ways one ex clu sion - rescue chem is try
did n’t have a part of it. Yes, he would use the nu tri ents, but he did n’t use the poi sons.
This has been part of the con fu sion here. Peo ple tend to think of fer ti lis ers and res cue
chem is try all in the same breath. Sev eral of these fer ti lis ers ac tu ally work well with mi -
cro or gan isms. There are of course oth ers that don’t. If you want to turn your farm into
an air plane run way, then an hy drous [am mo nia] will do the trick. CJ used soil tests. If
he needed cop per then he put it on. It was a scientific approach.Graeme: Your au to bi og ra phy reads like the who’s who of Twen ti eth Cen tury ag ri -
cul ture - well, of what I call ‘real’ ag ri cul ture, any way. It is fas ci nat ing to see the nat u -
ral pro gres sions and to ap pre ci ate the dif fi cul ties faced by vi sion ar ies pre sent ing
sound ideas that con flicted with ‘ac a dem ics’. It is also sat is fy ing to see large-scale
change be gin ning to hap pen as a re sult of these pi o neers. In the field of
remineralisation, for ex am ple, the work of Al bert Carter Sav age and John Hamaker
can now be dove-tailed with Phil Callahan’s work to mag nify the ap peal and vi a bil ity
of rock dust fer ti lis ing. In Aus tra lia, there is a huge surge of in ter est in these sorts of
ap proaches. Do you see the same change happening in the US?Charles: Yes, its hap pen ing, but a lit tle slower. Golf courses are be gin ning to use
these ma te ri als, as peo ple ob ject to high tox ic ity lev els on the play ing field. In row crop 
ag ri cul ture, they are also start ing to use them on a larger scale. A lot of places re quire
them more than oth ers. The Amer i can south, which has been mined to death with to -
bacco and cot ton over many years, will re ally ben e fit. Part of the grow ing in ter est is re -
lated to the fact that we have sim ple mea sur ing in stru ments to de ter mine the fer ti liser
value of rock dusts. Phil Callahan has de vel oped a good in stru ment for this. Malcolm
Beck from Aus tin, Texas, has a cou ple of hun dred dif fer ent ma te ri als, some of them
with astonishing numbers.Graeme: Still talk ing changes - do you feel that we are any closer to the eco nomic
changes which you have fought so hard for?Charles: No, I can’t see any pos i tive changes here, and it’s my big gest dis ap point -
ment. I’ll tell you how bad it gets. There is a pro fes sor named Ste ven Blank out of the
Uni ver sity of Cal i for nia Da vis. He just put out a book, ‘The End of Ag ri cul ture in the
Amer i can Port fo lio’. His whole the ory is that the econ omy of scale and the cost of la -
bour is ul ti mately go ing to con sol i date the land in the US into a few strong hands - a
few huge fac tory farms. Then they will, in turn, lose out to world pro duc ers who have
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even cheaper la bour, and by fifty years time we will be im port ing most of our food.
Now, this pro fes sor does n’t see this as a bad thing at all. He thinks that this is part of the 
New World or der and it will work. The prob lem is that he has missed the point. You
can’t have a world or der that has four bil lion out of six bil lion who lit er ally don’t have
any thing to eat and no prom ise of any thing to eat. Are you go ing to gov ern peo ple that
way? I’m afraid not. If they don’t have au to matic weap ons to re volt with, then they’ll
use stones and hatch ets. This is the rea son we have only had a few months of peace
since World War II. There has al ways been a war going on - the whole thing is geared
to ensure this.Graeme: You have been very vo cal in ‘Acres USA’ over the years, about the hu man
health risks as so ci ated with the ab surd ar ray of chem i cals added to our foods to pro -
long shelf-life. Do you feel an equiv a lent out rage about the ar rival of ge net i cally
modified food?Charles: Well, I think the best thing I can say is that ge net i cally mod i fied food may
be al lright, but we don’t know. Now, the Jap a nese did use a ge net i cally mod i fied or -
gan ism to cre ate L-Tryptophan, be cause they could do it cheaper and faster. The only
prob lem was that the ge net i cally mod i fied or gan ism ex creted a poi son that bur ied over
one hun dred peo ple, and sev eral thou sand oth ers had their health wrecked for life, so
the FDA even tu ally banned it. The word I get back from cat tle and hog grow ers is that,
if they feed them ge net i cally mod i fied corn - BT corn, it has a red mould as so ci ated
with it. Now, those an i mals will eat it if they are hun gry enough, but it is slowly poi -
son ing them. The losses have been stag ger ing. It’s of ten a race to get them to the
slaughter house on time.Graeme: At least the pre ser va tives are listed on the la bels, but, un like the rest of the
world, the Amer i can pub lic seems to have ac cepted the lack of la bel ling of ge net i cally
mod i fied food al most with out ques tion. Why is this?Charles: I don’t know that they have ac cepted it. I like to think it is that they have n’t
found a way of ex press ing their dis gust. Maybe the first in kling of this came in Se at tle
re cently, when they did step out and make them selves heard. The ob jec tion has been
go ing on in Eng land, in Ire land, in Eu rope, in In dia. You know what the big gest sell ing 
bumper sticker in In dia is? - ‘CREMATE MONSANTO’. Peo ple are be gin ning to ask
questions here now.Graeme: I have one other ques tion about cur rent trends in food pro duc tion. In your
books, you have com mented sev eral times about the in her ent bank ruptcy of the hy dro -
ponic con cept, as it does not in volve mi cro or gan isms. Hy dro pon ics con tinue to be a
huge growth in dus try, and ad her ents claim dra matic im prove ments in taste and qual ity
as nu tri ent for mu las have im proved. Can hy dro pon ics ever pro duce high-nu tri tion
food?Charles: Well, it’s pos si ble to do better. Most of the cu cum bers and to ma toes we get
are no better than card board. How ever, I’ve heard about grow ers in tro duc ing sea weed
and humic acid to their for mu las and get ting huge im prove ments in taste and quality. Graeme: In the field of fer til ity tools, what is your opin ion of radionics? I have in ter -
viewed many of your reg u lar con tri bu tors in the last cou ple of years, and there are cer -
tainly con flict ing opin ions about the value of scan ners in mod ern ag ri cul ture. On one
hand, we have re spected con sul tants like Dan Skow, per son ally ad vis ing me to com -
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pletely steer clear of this tech nol ogy and on the other hand, au thor/con sul tants like Dr
Phil Wheeler, sug gest ing that his cli ents em brace the con cept. Scan ners have been
around now for many de cades. Do you con sider that they are valid technology with
mass-market potential?Charles: I don’t use them my self. I think there is such a thing as a good op er a tor, and 
I think the health of the op er a tor also plays a big part. I think it’s valid. Once I cor nered
one of my friends up in Penn syl va nia, and I had a few soil sam ples. I had the lab read -
outs, us ing their $100,000 soil test ing equip ment, and he took them out to the barn and
came back half an hour later with his own read out. He was right on the money. He re -
ally had it down pat.Graeme: I am al ways con cerned about the alien at ing ef fect of fringe tech nol ogy,
par tic u larly when, in Aus tra lia at least, we are on the brink of mean ing ful change, and I 
don’t want any thing to jeopardise it. Am I be ing too conservative?Charles: It’s def i nitely a bit of a heavy bul let to bite in vir gin ter ri tory. It’s un sal -
eable to newcom ers - in com pre hen si ble. Once you’ve got them on board and they have 
seen all the ben e fits of bi o log i cal ag ri cul ture, then more rad i cal con cepts could be
slowly introduced.Graeme: I at tended Dan Skow’s sem i nar yes ter day, and he was rec ol lect ing the time 
you were col lab o rat ing on his book. He re called the orig i nal de vel op ment of the fa -
mous Carey Reams Re frac tive In dex. How did that come about?Charles: Carey and Dan Skow worked that out in his base ment, and I was up at one
of Carey Reams’ sem i nars. He came up to me and said, “Why don’t you print this for a
change”. Well, I said, “Why don’t you ex plain it to me,” and he did and I ran it on a
front page of Acres. Since then ev ery one around the world has cop ied it - some of them 
even claim ing that it was their work. The refractometer is now a com monly used in -
stru ment in ag ri cul ture to mon i tor crop health.Graeme: You have in ter viewed the full spec trum of con sul tants, writ ers, sci en tists
and agron o mists dur ing your ca reer. How did Carey Reams rate? Did his mes sage
seem any more or less pro found when deal ing face-to-face with the man?Charles: Well, he was a hard man to in ter view, prob a bly be cause you needed to
have a better un der stand ing of the gram mar of his sub ject than I did at the time. I would 
be able to do a much better job to day than when I first en coun tered him twenty years
ago. When you’re in ter view ing, some peo ple pres ent good co her ent an swers, and with
oth ers it’s a bit like pull ing teeth. Carey was n’t quite a den tal pa tient, but he did n’t like
to elaborate too much.Graeme: But did you have a sense that he was onto some thing pretty im por tant?Charles: Oh yes, def i nitely. See, Reams worked with Earp-Thomas, who was a phy -
si cian in Florida, and many of the early health food find ings in the US were made by
the Earp-Thomas Lab o ra tory. They pi o neered some pretty im pres sive fer til ity work
down in the sandy soils of Florida. In fact, they called them selves ‘crop en gi neers’
rather than agron o mists. They had some great re sults down there with cit rus and other
crops. Carey Reams had a heal ing ex pe ri ence where he at tended a church ser vice in a
se ri ously ill con di tion and was told to throw away his crutches. He did so suc cess fully
and, from then on, his sem i nars were al ways pre ceded by a ten-min ute lec ture on
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Chris tian mo ral ity. Dan Skow has also been in flu enced by this ap proach. You can’t
change these guys - their strength is their faith.Graeme: I sense that you have a soft spot for the mav er ick, per haps be cause you
have lived your own life fa vour ing com mon sense over con ven tion. Do you have any
par tic u lar fa vour ites among the count less in de pend ent souls who have graced the
pages of Acres USA for the past three decades?Charles: Well, I think that Albrecht and Callahan are prob a bly my two fa vour ites.
Callahan iden ti fied what hap pens when in sects come to take a plant. We knew that
there was some thing about one plant that would at tract pests rather than an other, but
the pre cise mech a nism was un known. CJ Fenzau and I did some tri als in small plots.
The dif fer ence be tween pests and no pests was the bal ance be tween cal cium, mag ne -
sium, so dium and po tas sium, soil pH and some fo liar fer ti lis ing. Callahan taught us
that plants put out a sig nal in the in fra red part of the spec trum. If a plant is sick or de fi -
cient in nu tri ents, it puts out a dif fer ent sig nal, and in sects will home in on it. This is
part of the great de sign with in sects as the gar bage col lec tors. Of course we are smart -
we poi son the in sects so we can eat the sick stuff. Albrecht gave me about eight hun -
dred pieces of lit er a ture that he had writ ten in his life time and I’ve used a lot of it, re -
printed a lot of it, with some of it in book form. There are oth ers, but these two stand
out. I’ve interviewed over a thou sand peo ple over the last thirty years.Graeme: There have been hun dreds of ex am ples of hard-hit ting, hon est jour nal ism
in Acres USA. Exposés over the years have ranged from the DDT de ba cle to your il lu -
mi nat ing ar ti cle, called ‘Of Fats and Oils’, where you re vealed the real rea son be hind
the pro mo tion of the ‘an i mal fat causes cho les terol’ myths. Are there any of these sto -
ries you con sider more rewarding than others?

Charles: That’s a hard ques tion, there are thou sands of pages in volved. There are
some things that should be fol lowed up more, in clud ing Kervran’s work on bi o log i cal
trans mu ta tion. I also think that Alex Podolinsky from Aus tra lia has a lot to of fer, but I
think that the biodynamic peo ple need to be a lit tle bit less se ques tered and al low ad di -
tional ideas on top. Over all, my most sat is fy ing ex pe ri ence has been just putt ing out
the pa per [Acres USA]. I was sorry to give it up, but there comes a time.Graeme: Are you still ac tively in volved?Charles: I still write four col umns a month. My son man ages the pa per now, and
he’s do ing a very good job and I don’t in ter fere with him.
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Graeme: You must be proud of him. There were ob vi ously also many dis ap point -
ments along the way. Which would rank as the most pro found?Charles: Well, of course it’s a lit tle dis ap point ing that the farm ers would jump in so
readily to buy Roundup-ready soy beans and BT corn. That is a real dis ap point ment.
You would think that more of them would have dis cov ered what their craft was all
about. The sec ond dis ap point ment is that so few farm ers will stretch their imag i na tions 
and their men tal acu ity far enough to com pre hend the real need for par ity in terms of
wages and cap i tal cost. They just don’t seem to com pre hend the concept of parity.Graeme: Well, it’s the sort of con cept based on eco nom ics the ory that the av er age
per son has no un der stand ing of. I’m not sure that I un der stand it my self. Could you
sum ma rise the con cept of parity to me?Charles: Well, ba si cally the Roo se velt ad min is tra tion be gan putt ing to gether na -
tional sta tis tics un der a thing called the eco nomic in di ca tors. What they did was, they
broke the na tional in come down into six com po nent parts. These in cluded ag ri cul ture,
small busi nesses, rent als per per sons and cor po ra tions on one side of the equa tion, and
on the other side we have the ma jor cost fac tors which in clude wages and cap i tal costs.
Now to achieve real eco nomic sta bil ity and to be able to bal ance the na tional bud get
you need to have 30% of the na tional in come roll through the first four that I gave you
and 66.66% of the in come needs to roll through the wages and cap i tal costs side. The
one third vs. two thirds par ity re la tion ships is the norm upon which sta bil ity is based.
We started to de vi ate from this norm around 1949 to 1950, when we started to re duce
the per cent age of na tional in come that flows through the in come side of the equa tion,
and we stretched the amount that went through the costs side of the equa tion. Ag ri cul -
ture has fared the worst in this im bal ance. We used to get 12 to 13% of the na tional in -
come. We are down to less than 1%. Cor po ra tions have fared best, and they now get
the lion’s share of the re duced in come on that side of the equa tion. This lack of equi lib -
rium, which is a con se quence of a fail ure in pub lic pol icy, is what puts ag ri cul ture in
this tre men dous bind and causes this ter ri ble up heaval that we have around the world.
It’s been the biggest disappointment to me that we have not been able to get this idea
across.Graeme: I can imag ine your frus tra tion. There must have been hun dreds of good
ideas that crossed your desk over the years, some of which have been widely ac cepted,
and other s which have fallen by the way side. Would you like to com ment on any of
these?Charles: It takes time for some ideas. Thirty years ago, fo liar fer ti li sa tion was a big
Ho! Ho! Ho! and con sid ered foo-foo dust. Now it is ac cepted across the board. The
same has hap pened with the refractometer. At first it was viewed as kind of a joke, but
now more re frac tom eters are sold into ag ri cul ture than any thing else. Some things are
swept aside, and it may not nec es sar ily be a fault of the prod uct. It could re flect upon
poor mar ket ing or the fi nan cial strength of the com pany. The main thing, I be lieve, is
that we need to keep the in for ma tion flow hap pen ing, and we can’t let it per ish, be -
cause it’s printed and then wraps fish. That’s the im por tance of putt ing that in for ma -
tion into ware house form in books. When we first started with Acres, I could n’t find
more than a cou ple of ti tles to put on dis play. Now you see a stand out there that runs
half the length of the hall way. We have sev eral new ti tles this year, in clud ing Gary
Zimmer’s new book ‘The Bi o log i cal Farmer’. We have shown the way here, and it’s so 
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im por tant, be cause oth er wise that stuff will just perish from the minds and memory of
everybody.Graeme: You have done a fine job and with out your pas sion, the ag ri cul tural world
would be a dif fer ent place. In my opin ion, you have been the con science and cre ative
force in Twen ti eth Century ag ri cul ture, and it’s been a priv i lege to in ter view you.
Thank you for your time.Charles: Thank you. I’ve en joyed my self.
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NEAL KINSEY
Interview recorded July 1998.

In mid July, the Cen tral South East Soil As so ci a tion in South
Aus tra lia hosted a four-day sem i nar by vis it ing Amer i can fer til ity
ex pert, Neal Kinsey. 250 farm ers and con sul tants at tended the
sem i nar, held at Adelaide’s Rose worthy Ag ri cul tural Col lege.
Four days of in spi ra tional soil sci ence, an ec dotes and a sense of 
a com mon vi sion, in ter spersed with shared liv ing quar ters and
can teen din ing pro duced a rare ca ma ra de rie amongst sem i nar

pa trons. There was a fo cused in ten sity about the buzz of con ver sa tion flow ing
from the foy ers, can teen and tav ern. Con sul tants and agron o mists net worked
at ev ery op por tu nity, and two hun dred farm ers had the unique op por tu nity to
se cure a dozen ex pert opin ions on their soil test data. The ‘Soil-Fest’ at mo -
sphere was bol stered by the warmth, sin cer ity and en gag ing charm of NealKinsey him self. There was no hint of a ce leb rity ego - just an un de ni ably gen u -
ine ed u ca tor shar ing his con sid er able knowl edge and ex pe ri ence. Neal Kinsey 
is the pre-em i nent torch bearer of the Albrecht ap proach to soil fer til ity. Kinsey
trained un der Dr Wil liam Albrecht and has since forged a re mark able ca reer,
span ning twenty-two years in thirty-eight coun tries. His in nu mer a ble suc -
cesses have con trib uted to con tin u ing stew ard ship over the fer til ity of hun -
dreds of thou sands of hect ares. Kinsey’s book ‘Hands-on Agronomy’ , is
destined to become a classic of the eco-agriculture genre. 

Graeme: In Aus tra lia, at pres ent, there ap pears to be a ground swell of in ter est in
Albrecht’s ap proach and sus tain able ag ri cul ture in gen eral. Do you think this is just a
lo cal phe nom e non, or is it part of a larger trend?Neal: I don’t know that most peo ple would iden tify this grow ing trend with the
Albrecht ap proach. The move to ward sus tain able ag ri cul ture is cer tainly be com ing
more pop u lar, but I still have peo ple come and tell me, “I did n’t real ise those ideas
came from him.” How ever, I do feel that his ba sic prin ci ples are be com ing more and
more re cog nised.Graeme: How do you view Albrecht’s role in the con text of soil sci ence in gen eral?
How much im pact did he have dur ing his ca reer in com par i son to this re newed in ter -
est?Neal: In terms of his stand ing in the ac a demic world and the farm ing com mu nity it -
self - and, re mem ber, he trav elled and ad dressed con gresses through out the world - I
be lieve the im pact at that time was prob a bly still greater than now. The rea son I say
that was be cause there were quite a num ber of in flu en tial peo ple that were ready to
back that pro gram in the 1940s, 50s and 60s. It has been said that, had Thomas Dewey
won the elec tion in stead of Harry Tru man, the fel low that would have been Secretary
of Agriculture, was a jour nal ist called Louis Bromfield. This guy ac tu ally used the
Albrecht sys tem and wanted to see it pro moted. If Louis Bromfield had be come Sec re -
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tary of Ag ri cul ture, he in tended to in tro duce Albrecht’s sys tem as the agricultural fer ti -
liser pro gram for all of the United States. If that had hap pened, we would have had a
much dif fer ent out come to day. Now it feels like we are just be gin ning a ground swell of 
re newed in ter est, and I have no idea how far it will go. You would be amazed at the
num ber of peo ple who have read the 'The Albrecht Pa pers', which are published by
Acres USA.Graeme: There are a num ber of con spir acy the o ries re lated to the de po si tion of
Albrecht as head of the De part ment of Soil Sci ence in Mis souri. Can you throw any
more light on the subject?Neal: I’m afraid I can’t com ment on these the o ries, but I do know that jeal ousy and
com pe ti tion within the Uni ver sity may have also played a part. I once sat down and
talked with one of Dr Albrecht’s clos est as so ci ates at the Uni ver sity, and he told me
that he will al ways re mem ber a meet ing ad dressed by Dr Albrecht and at tended by the
Dean of the School of Vet er i nary Med i cine. At that meet ing, Dr Albrecht sug gested
that “if we could cor rect our soils, we would cor rect many of the prob lems we are hav -
ing with an i mal health.” This col league be lieved that the Dean be came con vinced that, 
if the soils pro gram be came re ally suc cess ful, then this would re duce the need or im -
por tance of vet er i nary sci ence. From that day on the Dean was strongly op posed to the
soils de part ment, and the vet er i nary school al ways had far more money. Charles
Walters, who was a very close friend of Albrecht’s, tells that, when they ac tu ally asked 
the doc tor to step down from the soils de part ment, he was told that “we need some one
who is less of a re search sci en tist and more of a fundraiser.”Graeme: Last night we all got to watch a rare Albrecht film called ‘The Other Side of 
the Fence’, and it was hard to miss the se ri ous, no-non sense de mean our of the man.
How would you char ac ter ise his per son al ity?Neal: He was a very se ri ous man, but very friendly and help ful, es pe cially when it
came to help ing farm ers. He used to say that, when he was young, he had a job clean ing 
out the of fices for a med i cal doc tor of whom he thought a tre men dous amount. It was
be cause of that man that he went to col lege to study med i cine. In his pre-med years he
took some plant phys i ol ogy and soil courses, and his in ter est be gan to grow. He said
that he be came dis il lu sioned with med i cine when he real ised that they were more in ter -
ested in mak ing money than help ing peo ple. He also said “I real ised I could help more
peo ple through soil sci ence be cause of the link to health than I could from be com ing a
med i cal doc tor.”Graeme: At pres ent, in this new push for eco-ag ri cul ture, there ap pear to be two pre -
dom i nant schools of thought - those mo ti vated by Dr Carey Reams, like Arden
Andersen and Dan Skow - and the sup port ers of the more con ser va tive Albrecht ap -
proach. Do you see any con flicts here?Neal: I’ve been asked that ques tion sev eral times lately. I never stud ied un der Dr
Reams, but from all that I can de duce, the ba sic info is the same, but we are us ing dif -
fer ent tools to achieve a sim i lar goal.Graeme: I guess I’m re ally in ter ested in your opin ion of the va lid ity of some of the
Reams con cepts, for ex am ple his con cept of a phos phate to po tas sium ra tio, where
phos phate lev els should ide ally be twice that of potassium.
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Neal: Well, first of all, I think it should be made clear that, when Dr Reams talked
about phos phate to po tas sium ratios, he used a com pletely dif fer ent kind of mea sure -
ment than we talk about, and they can’t re ally be com pared. We are us ing a lot of dif -
fer ent ex pres sions and se man tics, and we should re ally sit down to gether and clar ify
our common ground.Graeme: I agree, but the es sence of the Reams ap proach is that good cal cium and
phos phate lev els in crease plant sugar or brix lev els in plants, and high brix lev els in
turn in crease pest and dis ease re sis tance. Do you see any ev i dence to sup port this
contention?Neal: In creased pest re sis tance? Well, let me say it this way - I have many cli ents who 
will tell me that “we just don’t have the prob lems we used to have”, but I al ways hes i -
tate to make spe cific rules in this re gard, where we say if you do this, this will hap pen -
there are far too many vari ables.Graeme: But you have no ticed a trend?Neal: Yes, def i nitely.Graeme: I guess it’s a ba sic tenet of organics, that healthy plants are more re sis tant?Neal: Yes, but it’s not just lim ited to organics. Many con ven tional grow ers of all
types no tice a sim i lar re sponse, when they bal ance their soils on our pro grams. We
hear these re ports time af ter time af ter time.Graeme: I read some where in the past that you have been in volved on a con sult ing
ba sis with com pa nies mar ket ing bi o log i cal and mi cro bial prod ucts. What is your opin -
ion of these types of prod ucts, and how do you see their role in agriculture?Neal: I think that there is a tre men dous place for these types of prod ucts, but let me
say this - like any prod uct, there will al ways be some peo ple who try to give it a mys ti -
cal sta tus, claim ing it will do ev ery thing for ev ery body. They sug gest that this is all
you need and that you don’t need any thing else. If, on the other hand, we work with
these things like Dr Albrecht worked with other nu tri ents and say, “Where can we use
it and how does it fit?” - then we can see real ben e fits. I have seen cli ents use bi o log i -
cals to tre men dous ad van tage and, if ag ri cul ture would do more to de ter mine why they
work and how they work, I think we would be far better off.Graeme: There is an Amer i can mi cro bial prod uct be ing mar keted in Aus tra lia at
pres ent - a ni tro gen-fix ing blend, and the mar ket ers claim that ap pli ca tion of a spec i -
fied amount of this prod uct will re sult in the fix a tion of a pre de ter mined amount of ni -
tro gen per hect are. Do you con sider this to be a realistic possibility?Neal: I cer tainly think that in any pro gram, what works in one place won’t nec es sar -
ily work in an other place at all. You have to know what you are work ing with and go
from there. There is one thing I can say with out ques tion - if you have good or ganic
mat ter and good cal cium and phos phate lev els, you will al ways stand a much better
chance. If you don’t have these pre req ui sites, then it gets much harder to see any kind
of re sponse from these prod ucts. I don’t re ally be lieve that I’ve ever seen any thing that
you could say “this is what you use ev ery where and it’s al ways go ing to work”. I don’t
be lieve it’s pos si ble to guar an tee ex act amounts of ni tro gen fix a tion in ev ery sit u a tion.
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Graeme: The re la tion ship be tween para mag net ism and fer til ity is an ex cit ing area of 
new re search. What is your opin ion of Phil Callahan’s work, and what are your feel -
ings about the value of rock min er als in con tem po rary agriculture?Neal: I must con fess that I have not read Phil Callahan’s book on para mag net ism - I
have car ried it in my case for months, but I think that rock min er als and humate prod -
ucts have a valu able role to play. I have had cli ents who have had phe nom e nal re sults
with humates. Like I say in ‘Hands-on Agron omy’, “When you’ve taken care of ev ery -
thing you know how to take care of, then how do you take care of the un known fac -
tors?” You try to get some thing that has small amounts of ev ery thing in it, whether it
be rock min er als or humates. I’ve seen fan tas tic re sults with these prod ucts, but the
best re sults are al ways achieved when the soil has been bal anced and con di tions are
right for these ma te ri als to do their thing.Graeme: We fo cus heavily upon or ganic car bon in our fer til ity pro grams. Your lec -
tures have cov ered the car bon kill ers - what about the hu mus builders?Neal: Well, I cov ered the im por tance of fac tor ing in the car bon to ni tro gen ra tio
when break ing down crop res i dues. This ra tio has to be any where be tween 10 to 1 and
20 to 1 in or der to in crease the hu mus con tent of that soil. Above or be low that fig ure
will re sult in a poor or ganic car bon con ver sion rate. The idea of add ing ni tro gen to im -
prove stub ble break down is not always understood.

Graeme: Yes, the or ganic car bon con ver sion rate is crit i cal when us ing in puts of or -
ganic mat ter to build hu mus. One of our cli ents, prior to work ing with us, put thou -
sands of tonnes of feed lot ma nure on a 200-acre cit rus plant ing in light sandy soil. His
fol low ing year’s soil test re vealed that his or ganic car bon had in creased from 0.6% to
just 0.7%, an in crease of only 0.1%! His start ing point of 0.6% or ganic car bon had not
pro vided him with suf fi cient microbial ac tion to ben e fit from all that or ganic mat ter.
Just like money makes money, car bon makes car bon. If we had in tro duced one of our
mi crobe in oc u lates, it could have been a different picture.Neal: I agree he could have done better with a lit tle help. Ear lier to day I men tioned a
fel low who raised his hu mus con tent from 2.5% to 4% us ing a bi o log i cal stim u lant - all 
he was grow ing was con tin u ous soy beans. There is no way that you can jus tify that he
has cre ated enough or ganic mat ter to achieve this gain. The only pos si ble ex pla na tion
is that the mi cro bial pop u la tion was stim u lated to the point that one pop u la tion lived on 
an other that lived on an other. There are two schools of thought for hu mus for ma tion -
one is that it is formed from or ganic mat ter, the other is that or ganic mat ter is the food
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source to get the mi crobes go ing. The better you get the mi crobes go ing, the more hu -
mus formation you achieve.Graeme: And what was that par tic u lar mi cro bial stim u lant?Neal: That par tic u lar stim u lant is one that is no lon ger in pro duc tion. It was called
Agralife, but those fel lows got some re ally bad breaks. It was no fault of the prod uct,
and it’s a long story, but they got stabbed in the back about four dif fer ent ways at once.Graeme: A com mon prob lem in Aus tra lian ag ri cul ture re lates to over use of po tas -
sium. The Albrecht model pro vides pre cise guide lines for achiev ing a bal anced level
of po tas sium by look ing at the base sat u ra tion per cent age. We of ten find it dif fi cult to
con vince grow ers that they have enough pot ash and that they are throw ing away their
money and cre at ing more prob lems when they con tinue to ap ply more. Have you had
similar experiences?Neal: Yes its very com mon - three weeks ago, in Cal i for nia, I was with a cli ent who
grows prunes. They put tre men dous amounts of po tas sium on these crops, be cause
they be lieve they need it. When you start look ing at the dif fer ence in the leaves, po tas -
sium is the prob lem. Be fore I started work ing with them, some of these fel lows were
putt ing on one tonne of per hect are in a band, right along be side the tree to try to get po -
tas sium into the tree. The trees looked salted out and were re ally suf fer ing. It’s a waste
and it’s destructive.Graeme: Yes, we see a lot of po tas sium in duced mag ne sium de fi ciency in our
lighter soils.Neal: Nor mally if you get ex ces sive amounts of po tas sium in a soil you’re go ing to
get a de fi ciency of mag ne sium into the plant. The lighter the soil the truer that be -
comes. I al ways rec om mend my cli ents use leaf anal y sis to avoid guess ing. If you’re
short of some thing, start putt ing it on. In this case the fo liar ap pli ca tion is the eas i est
way and the fast est way to take care of these prob lems, but they can be avoided in the
first place if you understand the figures.Graeme: I see that as part of the ap peal of the Albrecht ap proach. There are no as -
sump tions or vague theo ris ing, the rules are there, the fig ures are there, you just put in
what’s miss ing and correct the ex cesses, and it works ev ery time.Neal: Yes, Albrecht was a man of sci ence, but he was also a stu dent of na ture, and
part of the ap peal of eco-ag ri cul ture re lates to the fact that both bases are cov ered.
How ever, I must add that, al though the ap proach does al ways work, suc cess is very
much re lated to the grower’s un der stand ing of what he is try ing to achieve. Graeme: Ac tu ally, I was in tend ing to ask you about your fail ures - I as sume you
have had your share?Neal: Well, you learn by your mis takes, but I feel that most of my fail ures come from
not ed u cat ing well enough or not ex plain ing enough what some one should do. My
worst fail ures have come when I have told a fel low what he needed to do and he re -
mem bered he needed to do it - but he for got at the time. For ex am ple, I was work ing
with a cli ent who grew corn. His rec om men da tion from the test in cluded a tonne of
lime stone per acre. He came in and put ev ery thing else on, but for got the lime stone.
His pro gram in cluded the max i mum amount of bo ron you can put on corn at 4lbs per
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acre of ac tual bo ron. Bo ron is toxic in low cal cium sit u a tions and with out the lime stone 
he killed the corn. Not ev ery thing, but a big part of the stand. It got all over the coun try
that I was the guy that killed corn with bo ron, for years I was known for that. In fact
there are prob a bly still guys who re mem ber that “Oh that’s what Neal Kinsey does, he
kills corn with bo ron.” That same year I also had an other bo ron prob lem.Graeme: It sounds like a bad year.Neal: It was - my cousin called me and asked my opin ion of bo ron on corn. I told him
it was a good thing in the right con di tions, so he went right out, with out test ing and
check ing the cal cium lev els, and put on 4lbs of bo ron per acre. He killed 160 acres
stone dead. He had ex tremely de fi cient cal cium - around 43% base sat u ra tion. He
should never have used this amount of bo ron with out build ing cal cium lev els, but I
hon estly can’t think of any costly mis take where peo ple have lost money by following
instructions.Graeme: We man u fac ture per sonal pre scrip tion blends, which in clude ex act re -
quire ments based on the Albrecht sys tem. This tends to re duce the pos si bil ity of
mistakes.Neal: Yes, I guess that’s a good way to make sure its done right.Graeme: I think that one of the big gest prob lems re lat ing to pro gram per for mance, is 
the in ca pac ity of grow ers to fol low ‘ideal’ pro grams, be cause they can sim ply not af -
ford to. This is par tic u larly rel e vant in broad acre. A $50 per hect are fer ti liser bud get, in 
12-inch rain fall coun try, does n’t allow for many luxuries.Neal: You are right, but we usu ally find that any move in the right di rec tion, us ing
what I call our ‘bare bones’ pro gram, will still be worth while. These sort of sit u a tions
re quire a lon ger term per spec tive. If you grad u ally chip away at your im bal ances you
will be better off than ignoring them.Graeme: I’d like to ask you a cou ple of cal cium ques tions for my own ben e fit: The
Albrecht ap proach of fers a much-needed ex pla na tion to ac count for the in con sis tency
of re sults achieved with fo liar fertilisers in dif fer ent sit u a tions. It’s sug gested that 60%
cal cium base sat u ra tion is a pre req ui site for max i mum fo liar re sponse. How im por tant
is this? I mean how much less ef fec tive are fo liar fertilisers in low calcium soils?Neal: They are quite con sid er ably less ef fec tive. If you build your cal cium lev els,
you will have a much better re sponse to fo liar fer ti lis ers.Graeme: What about high pH, cal car e ous soils, is it worth boost ing micro nut ri ents
in the soil when they will prob a bly only be tied up by cal cium anyway?Neal: Yes it is still worth the ef fort. It may take up to three times more of a given
micronutrient to make it avail able. There is also a vari a tion be tween soils. One soil
may take three times more than an other, in iden ti cal pH con di tions, to make trace el e -
ments available.Graeme: Would n’t it be more cost ef fec tive to fo liar spray trace el e ments each sea -
son?
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Neal: Well, I tell you this - once you fi nally get it done right in the soil, you’re fin -
ished. But when you keep on with foliars you will go on spend ing for ever. De spite this
there will al ways be some sit u a tions where foliars are the best option.Graeme: An in ter est ing, per haps con tro ver sial as pect of the Albrecht ap proach re -
lates to the prop o si tion that a soil suit ably bal anced to achieve an ‘ideal’ pH of 6.3 will
grow any crop more ef fec tively - even re nowned acid-lovers.Neal: Yes, that has been my ex pe ri ence. Rho do den drons, aza leas, even blue ber ries
will per form better at 6.3. I feel there is a con fu sion be tween acid-tol er ant and
acid-loving.Graeme: It would be hard to con vince our Queensland mac a da mia grow ers that they 
should lift their soils to 6.3 pH. Maca da mias are an Aus tra lian na tive ac cus tomed to
low cal cium, acidic soils.Neal: Get them to trial a block! Cof fee is sup posed to be an acid-lover. I’ve scared
cli ents to death sug gest ing this idea, but the fel lows that have gone ahead and done it
are find ing that all of a sud den they have tre men dous in creases in flow er ing and pro -
duc tion and so forth. Again, I’ve never seen any crop that has a rep u ta tion for need ing
an ex tremely low-pH soil that has not re sponded well to soil bal anc ing. As long as we
have had ev ery thing else there, when we’ve cor rected the cal cium, we have never had
a prob lem. One low-risk way to con vince grow ers is to pre pare a bal anced pot ting mix
with a 6.3 pH and let them see for them selves, us ing seed lings or what ever, that the
plants will do well.

Graeme: I’d like to talk phos phate for a min ute. I was de lighted in the course to day,
when you dis cussed the ben e fits and at trib utes of col loi dal soft rock phos phate, be -
cause we mar ket the only Aus tra lian source of soft rock.Neal: I did n’t real ise I was giv ing you a free ad vert!Graeme: Thanks for that. I’d like to ask about your ex pe ri ences with soft rock. I
know it is vir tu ally con sid ered the ul ti mate plant food amongst the Reams-in flu enced
con sul tants, be cause it does n’t lock up like other sources. Carey Reams be lieved it was 
the only ef fec tive way to build sta ble phos phate in the soil.Neal: It is cer tainly a unique ma te rial. It’s to tally dif fer ent to hard rock or re ac tive
rock phos phate. Hard rock usu ally takes up to two years to re lease, but soft rock is
avail able al most im me di ately. How ever, I don’t feel that it is the one and only way to
build phos phate lev els. I’ve seen cli ents with very high phos phate lev els that have been 
built us ing ma nures. We also find that, when ev ery thing else is right, we can still build
levels with DAP.
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Graeme: If, for ar gu ments sake, you were to use a com bi na tion of soft rock and am -
mo nium sul fate vs. a com bi na tion of DAP and Super - both with an equiv a lent anal y sis 
of ni tro gen, phos phate and sul fur - would you achieve equiv a lent re sults with each
blend?Neal: Well, I be lieve that you could achieve the same ma jor nu tri ent gains with ei ther 
blend, but re mem ber that soft rock has more trace el e ments, and it’s true that it does n’t
have the lock-up prob lems. I also be lieve that, in terms of soft rock phos phate, you also 
pick up sev eral things that we don’t know how to measure. Graeme: An other is sue I’d like to dis cuss re lates to the broad cast ing vs. band ing de -
bate for fer ti liser place ment. The ma jor ity of Aus tra lian grow ers pre fer to band to
maxi mise response.Neal: To me, when you broad cast you are feed ing the soil, and when you band you
are feed ing the plant. It’s two dif fer ent sys tems al to gether, and the only time we ad vo -
cate feed ing the plant in stead of the soil is when it’s ab so lutely im pos si ble to take care
of the soil side of things.Graeme: So your pro grams in volve no root place ment of fer ti lis ers. You are al ways
broad cast ing?Neal: As a mat ter of fact, we do have cli ents who con tinue this prac tice for NPKafter
they start with us, but even tu ally they try just broad cast ing, and if their soils are in good 
shape, where ev ery thing is work ing the way it should, they find there is no gain to
banding.Graeme: We find, in side-by-side tri als, us ing our bal anced blends vs. banded NPK
or starter fer ti lis ers, that we of ten get off to a slower start but usu ally win out in the end. 
I of ten won der if a root-zone NPK kick-start would have fur ther in creased our ad van -
tage at harvest.Neal: I’ve had cli ents who use liq uid start ers, and when mon i tor ing the crop, the
treated ar eas al ways look like they have got a jump-start, even dur ing the crop cycle
they look better. It’s an old maxim that a good start will in crease the yield. In sev eral
tri als, where we used a weigh wagon, there turned out to be no ad van tage at all in the
end yield.Graeme: Your ap proach dif fers from some of the other lead ing sus tain able con sul -
tants in that you ap pear to have a dis trust or dis like of fo liar fer ti lis ers.Neal: When I talk down foliars, I’m not talk ing about hor monal or en zyme-based
foliars. I’m talk ing solely about trace el e ment supplementation. We mon i tor fo liar re -
sponse with leaf anal y sis, and the num ber of sprays re quired to cor rect a def i cit can
vary con sid er ably. It is a lot more re li able and even tu ally less ex pen sive to cor rect
trace el e ment deficits in the soil.Graeme: Just a cou ple more ques tions - You are fa mil iar with the con cept of weeds
as sign posts for nu tri tional de fi ciency. It strikes me that you are in a prime po si tion to
ver ify or ne gate this the ory. Does bal anc ing a soil re duce weed problems?Neal: We’ve had nu mer ous sit u a tions where cli ents will tell us that they don’t have
the weed prob lems that they used to. One strik ing ex am ple I re call in volved a pas ture
plot, where the lower third of the block had al ways been in fested with oxalis. Af ter
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three years of the pro gram, the cli ent re ported that the oxalis had com pletely dis ap -
peared. I don’t know if you are fa mil iar with oxalis, but it is usu ally very difficult to
eradicate.

Graeme: One last ques tion: I found that the most con tro ver sial area you dis cussed in
the course re lated to the ques tion of po tas sium sul fate vs. po tas sium chlo ride. I share
the opin ion of most sus tain able con sul tants that muriate of pot ash is de struc tive to soil
life and should be avoided. How ever, you have con doned its use in some sit u a tions,
based on cost-effectiveness.Neal: I am of the be lief that, if you need po tas sium but can’t af ford sul fate, then
muriate is better than noth ing. If there’s a need, you better meet that need how ever you
can.Graeme: But surely you have no ticed neg a tive ef fects. I know you can’t mon i tor mi -
crobes with the na ked eye, but we have found that earth worms dis ap pear when a
grower uses muriate for any pe riod, and this should be ob vi ous proof of chlo rine
damage.Neal: Well ac tu ally, now that you men tion it, I have a group of cli ents who grow lu -
cerne. They are ac tu ally dairy men, and they had al ways used po tas sium chlo ride. I
sug gested that they would ben e fit from the ex tra sul fur, and they switched over to po -
tas sium sul fate. I pulled the sam ples on that place my self, and the earth worms were
few and far be tween. Ex actly one year af ter switch ing to sul fate, when I re turned to
pull the soil sam ples, there was an earth worm in al most ev ery probe of soil. The switch
to po tas sium sul fate was the only change they made. This re sponse was n’t con fined to
just one area, and some of the grow ers did n’t make the switch. They were in the same
area, with the same type of soils, but the fel lows still us ing muriate did n’t have earth -
worms. I did n’t think about say ing that in the course, but I re ally think I should say
something about it tomorrow. Graeme: Finally, I’d like to make a com ment about the Albrecht ap proach, since you 
are the lead ing pro po nent and hands-on prac ti tio ner us ing those concepts. In all of the
eco-ag lit er a ture and dur ing all of my dis cus sions with con sul tants and farm ers I have
never en coun tered any one who could ac tu ally dis agree with the ba sic Albrecht phi los -
o phy. They may choose to dis re gard it, but no one can say “Well, he was wrong that
time.” Farm ers in volved with the sys tem al ways see re sults, and con sul tants work ing
with Brookside tests can make con fi dent and ac cu rate as sess ments. I would go as far as 
to defy any one to read ‘The Albrecht Pa pers’ and find any thing that can be proven in -
ac cu rate.Neal: I must say I feel priv i leged to have learnt from this man, and I can only say that
af ter twenty years of field-test ing his var i ous pre mises, they re main as valid now as
they were when Albrecht for mu lated them.Graeme: Thanks for your time, Neal. We look for ward to see ing you back in Aus tra -
lia later this year.Neal: Thank you, Graeme. I’m look ing for ward to it. 
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KLAAS & MARY-HOWELL MARTENS
Interview recorded December 2001Klaas and Mary-Howell Mar tens are large-scale

or ganic grow ers, farm ing 900 acres in the Fin ger
Lakes re gion of West ern New York. They are an
in tel li gent, en gag ing cou ple who have be come
reg u lar speak ers at the Acres USA Con fer ence in
Min ne ap o lis each year. Their pre sen ta tions are a
lit tle bit like watch ing a tag wres tling team. The en -

ergy and pur pose con tin ues un abated, re gard less of the in ter change, as sem i -
nar pa trons are treated to a rare com bi na tion of el o quence and prag ma tism.
The Mar tens’ were at one stage the larg est chem i cal us ers in their county, so
their highly suc cess ful con ver sion to organics be comes an in trigu ing turn -
around. They have since de vel oped a role model en ter prise, high light ing the
eco nomic logic of a bi o log i cal ap proach. They have also be come sought af ter
con sul tants, and Mary Howell-Mar tens is a reg u lar con trib u tor to the Acres
USA pub li ca tion.

Graeme: Your move to organics ap peared to be prag matic rather than philo soph i cal. 
Was it dif fi cult, ini tially, to over ride your chem i cal par a digms?Mary: We were both pretty much into chem i cal ag ri cul ture. Klaas was the neigh -
bour hood ex pert on chem i cal and her bi cide com bi na tions, and I was work ing for a
branch of Cor nell Uni ver sity, help ing to plan spray pro grams. Nei ther of us re ally en -
joyed what we were do ing, though. We were aware that it was n’t healthy for us or our
fam ily, so, when we started look ing for a niche mar ket ing op por tu nity in ag ri cul ture,
the idea of giv ing up chem i cals was quite log i cal. We had to learn how to do it, but it
was n’t like giv ing up some thing to which we had a particular attachment.Klaas: Like most farm ers who start out in or ganic farm ing, we started out with the
idea that this is in put sub sti tu tion. We started look ing out for an or gan i cally ap proved
in put for ev ery chem i cal in put that we were no lon ger go ing to use. The first big break -
through in the tran si tion came when we be gan to read and study and came to real ise
that this is a to tally dif fer ent thought pro cess and that the in put sub sti tu tion model is
doomed to fail ure. I don’t think we could have been suc cess ful un less we had changed
our thought pro cess and changed our whole way of man ag ing our farm and looking at
our problems. Graeme: So, the es sence of the par a digm shift was de vel op ing an aware ness of the
in te grated, ho lis tic na ture of this approach?Mary: Most farm ers come into organics ask ing too many ques tions, and that is:
“What equip ment do I need to buy to man age my weeds?” and “What ma te ri als do I
need to buy to man age my soil fer til ity?” What we have learned is that those are prob a -
bly the worst ques tions to start out with. You need to ask how you can plan your crop
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ro ta tions and how you can man age your long-term soil fer til ity and not nec es sar ily buy 
prod ucts for that but to have it be a whole-farm, ho lis tic kind of ap proach.Klaas: I think an in ter est ing thing for us, which could help farm ers learn to make the
tran si tion, is to un der stand why we have the prob lems that we do. We also need to un -
der stand which con ven tional man age ment prac tices have caused our prob lems. Once
we un der stand how we’ve caused our own prob lems, it’s a lot eas ier to shift our
thought pat terns to fig ure out how to solve the problem.Mary: You re ally need to learn how to look up stream to the causes and then plan ap -
proaches which ad dress the prob lem rather than the symp toms. You need to be
proactive rather than re ac tive.Klaas: There’s a typ i cal trap, and it’s re ally heart break ing when a farmer falls into
this and then co mes to us and asks what went wrong. The trap is that the farmer thinks
now that he is not us ing chem i cal fer ti lis ers, he needs to come up with a huge amount
of ma nure or some other nat u ral fer ti liser. Of ten they will go off and buy a huge
amount of poorly pro duced com post and an enor mous amount of fac tory farm ma nure.
This is the point where the farm is most sus cep ti ble to weed pres sure, be cause we still
have all the prob lems caused by the chem i cals, but we have taken away the her bi cides.
Now we be gin to use an in put that is ac tu ally cre at ing an even big ger weed prob lem.
This is the big gest sin gle cause of frus tra tion and fail ure for farm ers try ing to make the
change. They don’t real ise that they have ac tu ally bought their problem with this
approach.Graeme: In your sem i nar yes ter day, you ac knowl edged that, prior to your own
switch to organics, you had be gun to see neg a tive changes hap pen ing on your own
prop erty. What were those changes?Klaas: One of the things that re ally both ered me was that we were op er at ing un der a
man age ment sys tem where the re sults were not pre dicted by the the ory. We were ex -
perts in this ap proach, but we would ap ply prin ci ples and the re sults would n’t match.
There is some thing wrong with your as sump tions when this hap pens. Also, we were
no tic ing that ev ery year the soil was get ting harder. We started see ing shifts in weed
pop u la tions. We started see ing per cep ti ble changes in pest pres sure. We found it in -
creas ingly harder to main tain fer til ity. It was like a drug ad dic tion. It took more and
more in puts ev ery year to get the same re sponse. It does n’t make any sense to keep
abus ing your soil while it keeps get ting weaker, but that’s exactly what we were doing.

Mary: One of the hall marks of mod ern ag ri cul ture is that it’s re ally an arms race.
Weeds and pests are re mark ably adap tive at over com ing all the strat e gies that we
throw at them to kill them. When we worked with chem i cals, we could lit er ally watch
the weeds de velop re sis tance. That’s how it is when you are us ing such a nar row strat -
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egy. The dif fer ence with or ganic strat e gies is that it is much wider and more broadly
based. It’s much harder for a weed to de velop re sis tance to iron than it is to a chem i cal
spray. We can con trol them pretty well with a machine.Klaas: Beans were a good in di ca tor crop for us. We started to see, as the soil got
harder, that soy beans were more eas ily in jured by her bi cides. We would dig up soy -
beans and find le sions right where the stem was in con tact with the soil. The soy beans
would yel low and stand still.Graeme: We al ways ar gue that pho to syn the sis is the key pro cess in pro duc tion. You 
are, above all, a chlo ro phyll man ager. If you’ve knocked out a good part of your chlo -
ro phyll with a her bi cide, then you’re do ing a pretty poor job.Klaas: That’s ex actly right - we lost con sid er able yield due to these set backs.Graeme: How would you rate the agron o mist skills of bi o log i cal farm ers com pared
to good con ven tional farm ers. Have we moved be yond the ‘or ganic by ne glect’ tag if
you look at your in dus try as a whole?Mary: Within any group of farm ers, there will be good, mod er ate and very or di nary.
Amongst con ven tional farm ers, there are nu mer ous very good grow ers. What we are
see ing now is that the new farm ers com ing into organics are gen er ally the good con -
ven tional farm ers who al ready have the man age ment and ob ser va tion skills that will
serve them very well when they make the change. We don’t feel that or ganic farm ing is 
a fringe ac tiv ity any more. Mod ern or ganic farm ing is not go ing back to the 30s. It’s
not a case of us ing noth ing. Mod ern or ganic farm ing is a syn the sis of tra di tional meth -
ods with cut ting-edge sci ence. We un der stand why we are do ing what we are do ing
and how it im pacts soil biology - how it impacts soil fertility. Klaas: Or ganic farm ers are a lot more likely to share in for ma tion. They are con -
stantly try ing to raise the bar. 

Graeme: You men tioned that the over rid ing men tal ity in a strug gling ru ral sec tor is
‘to get big ger or get out’. You sug gested that com mu nity re la tions suf fer in a
‘dog-eat-dog’ en vi ron ment where all of your neigh bours be come po ten tial take over
pros pects. How do organics dif fer in this respect?Mary: In the group of farm ers we work with, there is a very strong level of sup port.
There is a strong feel ing that if ‘one does better, we all do better’. The pie is big enough 
for ev ery body and we don’t have to be fight ing each other for mar ket share. There’s
plenty to go around, so we work to gether.Klaas: We dis cov ered a new law - the more you give away, the more you have. This
co op er a tion re ally does bring us all fur ther ahead. Back to the agronomics - When
farm ers start learn ing that they can do better, it raises ex pec ta tions. What may have
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been good enough a few years ago, sud denly peo ple are see ing that we can do better.
Bi o log i cal farm ers have a dif fer ent per son al ity. When we have a meet ing, es pe cially
when we bring in a good out side speaker, those speak ers are amazed. Ev ery one’s pay -
ing at ten tion, ev ery one’s ask ing ques tions. They don’t see this in conventional
meetings. Graeme: Your em pha sis on the im por tance of di ver sity goes be yond the con cept of
not hav ing your eggs in one bas ket. You sug gest, in fact, that it’s the es sence of farm
health. Can you elab o rate on that concept?Mary: The or ganic stan dards that we op er ate un der re quire that we have a di verse
crop ro ta tion. We can’t fol low a crop by it self. We can’t grow soy beans in a field
where they were grown last year. That forces us to have a wider rep er toire of crops that
we grow. As a re sult of this, we have be come much more aware of the fact that each
crop that we grow adds some thing to the soil. It also helps en sure the eco nomic sta bil -
ity of our farm. We need di ver sity in crops. We also need di ver sity in the soil. We need
a bal ance of many dif fer ent spe cies for better soil fer til ity, and they will, in turn, of fer
pro tec tion against a wide variety of diseases.Klaas: We’re be gin ning to look at pests in a dif fer ent way. We don’t see them as a
cause of our prob lems but rather as a re sult of our prob lems. It’s a lot more likely that
out prob lem pest is an op por tun ist that is fill ing a void which we’ve cre ated. There are
so many spe cies in the soil, and we are only just com ing to un der stand their many func -
tions. Ev ery aid that we use - pes ti cides, her bi cides, fun gi cides - they all kill some -
thing. Of ten we don’t know ex actly what they are kill ing and how that af fects the
balance under the ground.Graeme: How does the US sub sidy sys tem af fect or gan i cally cer ti fied grow ers? Do
you still qual ify for the sub si dies?Klaas: We do qual ify. Many peo ple don’t think it’s fair that we get such good prices
for our crops and yet can still be sub si dised. Or ganic is ac tu ally mar ket ing. We’re still
in the same eco nomic cli mate that the other farm ers are, we are just pro duc ing a spe -
cialty crop for a mar ket that’s will ing to pay for it. It’s no dif fer ent to a con ven tional
farmer who does a better job of mar ket ing than his neigh bour to net a big ger price. I see 
a big ger prob lem in ex change rates. I don’t think that sub si dies are the prob lem. Our
prob lems are re lated to a US dol lar which is sky high. The third world ag ri cul tural
suppliers have a huge advantage.Graeme: Aus tra lia pretty much qual i fies in that re spect. It’s def i nitely worked in our 
ben e fit. I’d like to ask you about weed man age ment now. This is an area that ter ri fies
many con ven tional grow ers when con sid er ing the or ganic op tion. You sug gest that the 
me chan i cal op tion should be the last line of de fence and that the most im por tant thing
is proactive prep a ra tion and man age ment. Can you describe your approach for us?Mary: We see weed con trol as two dis tinc tive parts. One is cul tural weed con trol and
one is me chan i cal weed con trol, and it’s true that the me chan i cal op tion is the last ditch 
stand to clean up any thing that slips through. Our pri mary weed con trol is cul tural.
This in volves look ing at our soil fer til ity, bal anc ing our cal cium to mag ne sium ra tios,
bal anc ing our trace el e ments. Crop ro ta tion is very im por tant. When you grow corn on
corn, for ex am ple, you are cre at ing the ex act same con di tions and you are ac tu ally se -
lect ing for cer tain weed spe cies. We call this ‘cul tural weed en hance ment’, be cause if

24 Klaas & Mary-Howell Martens

SOIL HEALTH – MINERAL MANAGEMENT



SOIL HEALTH – MINERAL MANAGEMENT

you don’t ro tate a crop, you fa vour cer tain weeds and they have good op por tu ni ties to
pro duce seed. If you al ter nate dif fer ent crops and plantings at dif fer ent times of the
year, you avoid this prob lem. Al ter nat ing row crops with solid seeded crops and al ter -
nat ing le gumes with non-le gumes cre ates dif fer ent en vi ron ments, and it breaks weed
cy cles while also help ing to bal ance soil fer til ity. The cul tural prac tices re duce the
weed populations significantly, and so the mechanical control works better. Klaas: There are sev eral cul tural prac tices that are not in tu itive, but they are very im -
por tant. We’ve got a lot of our ap proach from a pa per writ ten in 1939, by a Ger man re -
searcher called Bernhard Rademacher. One of his ideas, which is quite ob vi ous but we
had n’t re ally thought about, re lates to the shad ing ef fect of crops like heavy al falfa or
heavy clo ver. There seems to be some ef fect from the deep shad ing and dark ness in re -
la tion to how many weeds sprout the next year. Its seems to in duce a dor mancy in the
weed seeds. When we used to farm chem i cally, we al ways used a cer tain her bi cide af -
ter we ploughed down these crops. We thought that was the world’s great est her bi cide
be cause we al ways had such a clean field. When we used that her bi cide for the third or
fourth year in other crops, it no lon ger worked and we could n’t fig ure out why it
worked so well in this par tic u lar sit u a tion. The an swer was that the her bi cide never
worked better, it was the deep shad ing ef fect in duc ing the weed re duc tion! Allelopathy 
is an other thing we can work with. There are a large num ber of crops that limit other
spe cific plants around them. An other com mon-sense tech nique in volves grow ing a
crop that will have a cer tain weed spec trum, which is planted very early. There will be
a dif fer ent weed spec trum for a crop that’s planted late or a crop that’s planted in the
fall. A row crop will have a dif fer ent weed spec trum than a solid-seeded crop, so by
con stantly keep ing the weeds out of bal ance, we can make our me chan i cal weed con -
trol much more ef fec tive. Sim ply, we are try ing to cre ate an en vi ron ment that fa vours
our crop over the weeds. We’re try ing to build an en vi ron ment that’s go ing to make the 
crop we’re try ing to grow, best adapted to that spot. In this con text, the big gest cul tural
weed con trol is the vig our of the crop. When we use chem i cals, we hope that the chem -
i cal is go ing to hurt the crop less than the tar get weeds. In con trast, when we are prac -
tis ing cul tural weed con trol, we are ac tu ally enhancing the strength and vigour of the
crop, at the same time that we’re putting the weeds at a disadvantage.Graeme: You men tioned the link be tween min eral bal ance and weed pres sure. What 
is the most im por tant min eral ra tio in this con text?Klaas: The big gest prob lem in the US, and prob a bly in Aus tra lia, is that when mag -
ne sium lev els are too high, you tend to get sum mer an nu als and, af ter a while, her bi -
cides are very in ef fec tive on sum mer an nu als. We’ve seen al most mi rac u lous re sults
when bal anc ing cal cium and mag ne sium and get ting rid of that whole class of weeds.
We have a neigh bour, for ex am ple, who farms a piece of land which has been over run
by sum mer an nu als, no mat ter what her bi cides he used. He started copy ing what we
were do ing. He is or ganic now. Last year he ran out of gyp sum on one spot of the field
and it looked like a sprayer skip. He’s grow ing weed-free crops for the first time in his
life and it’s only been since he changed to or ganic farm ing. His farm was ac tu ally easy, 
be cause the sum mer an nu als were the dom i nant weed class, there were vir tu ally no
other weeds of any kind there. By correcting the one problem, the job was done.Graeme: I’m sure that this con cept pos si bly would be ap peal ing to many of our
farm ers. Of ten in Aus tra lia, a sin gle farmer will man age two thou sand hect ares but he
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spends a great deal of his time on the trac tor, spray ing her bi cides. It’s re garded as the
only way it is pos si ble to farm large ar eas sin gle-handedly. The ro mance in farm ing is
long gone when you spend your sum mers in a herbicide haze.Klaas: That’s right, be lieve me, I know that feel ing. An other im por tant piece of the
min eral bal ance link is that, when you im prove the cal cium to mag ne sium ra tio, you
im prove soil struc ture. The equip ment we use for me chan i cal con trol is so much more
ef fec tive in a soil that has good tilth.Graeme: One of your state ments in your sem i nar was that “you can achieve 100%
weed con trol us ing the right tools at the right time.” Were you re fer ring to me chan i cal
tech niques or a com bi na tion of cul tural and me chan i cal?Mary: Yes, the com bi na tion is the key. The cul tural con trols, par tic u larly the crop ro -
ta tions and min eral bal anc ing, are es sen tial to pro duce good, healthy crops, but they
are also es sen tial for good weed con trol. We don’t see that the two can be sep a rated
from each other.Klaas: Un der the right con di tions, we can even achieve that 100% con trol with out
hav ing ev ery thing right on the cul tural front, but only with luck. Only if the weather
co op er ates.Graeme: Is it more costly or time-con sum ing?

Mary: It’s def i nitely not more costly. Our cost of pro duc tion has gone down since
we’ve been farm ing or gan i cally, and that is be ing very hon est with our cost of pro duc -
tion, that is, we fac tor in la bour costs. Part of the key is that her bi cides are so ex pen -
sive. We fig ure that, even if the or ganic pre mi ums were n’t there, we would con tinue to
farm or gan i cally, be cause it’s a better way and a cheaper way to farm, and we get better 
quality crops.

Graeme: Can you tell me about some of the ro ta tions that have worked well for you?

Klaas: We’ve prob a bly got con sid er ably dif fer ent con di tions com pared to Aus tra lia, 
but the same con cepts will ap ply. If we’re plant ing corn, we’ll start with a heavy cover
crop of me dium red clo ver in the spring. We’ll plough that down and fol low with the
corn. The corn crop will be fol lowed with a crop of soy beans. The soy bean crop would
be cov ered that fall, af ter har vest, with a crop of ei ther win ter wheat, win ter bar ley or
spelt. The spelt would be cross-seeded mid-win ter to an other me dium red clo ver crop.
The in ter est ing thing about this piece of the ro ta tion is that it an swers one of the crit i -
cisms that the chem i cal and bio-tech in dus tries al ways throw at or ganic farm ing. They
say, “you need a year or two to build fer til ity be fore you can achieve a good yield”.
The fact is that we’re not do ing that. We’re tak ing off with a crop of small grains, and
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the cover crop is then build ing the ni tro gen re quire ment for the next heavy ni tro gen
user in the bal ance of the sea son, over the win ter and the be gin ning of the next sea son. Mary: One of the fal la cies many peo ple be lieve about or ganic farm ing is that we have 
to use vast amounts of an i mal ma nure. We use very lit tle an i mal ma nure. We don’t
keep live stock. Our main source of ni tro gen fer til ity co mes from me dium red clover. Klaas: Right. Now, af ter the sec ond red clo ver cover crop, we don’t just go right
back to the same crop. This is where we start get ting di ver sity. We’ll now go to a veg e -
ta ble crop. We may plant dark red kid ney beans, we may plant snap beans. We may go
to sweet corn or cab bage at this point, of ten de pend ing on the field itself.Graeme: So you’re interplanting the red clo ver with the ce re als?Klaas: That’s right. We al ways put red clo ver in our ce real grains.Mary: We don’t har vest the straw from the small grains. That al ways goes back into
the field. We fig ure that it’s a more valu able re source if we don’t take it off the field,
be cause it adds or ganic mat ter. It adds car bon to im prove the car bon to ni tro gen ra tio.
It’s sim ply valu able fer til ity. It does n’t make sense to re move fer til ity from our farm if
we don’t need to.Klaas: The veg e ta ble crop gives us the op por tu nity to put in an other cover crop,
which is usu ally a ce real grain. This spreads out our work be cause, when the veg e ta ble
crop co mes off ear lier, there is enough time to put our ce real grain in at our lei sure.Graeme: What sort of rain fall do you guys have? It’s the first time I’ve heard of
grow ing veg e ta ble crops with out ir ri ga tion.Klaas: We have about thirty inches, but we’re for tu nate in that we are in a high-hu -
mid ity area. There are many years that we would have bene fited from ir ri ga tion, but it
is n’t es sen tial. We are also for tu nate that we are in a cal car e ous soil.Graeme: Do you have prob lems with the nor mal neg a tives as so ci ated with ex ces -
sive cal cium?Klaas: Oh yes! Our phos pho rus lev els are low and our high mag ne sium is al ways de -
press ing our pot ash lev els. We are find ing, though, with phos pho rus, that bi o log i cal
ac tiv ity can help to over come the cal cium-re lated tie-ups. We find that fields with low
phos pho rus in win ter are read ing good to high by spring and early summer. Mary: That makes sense, be cause phos pho rus is al ways de pend ent on mi cro bial ac -
tiv ity. Dur ing the win ter, if there is waterlogging or any con di tions where the soil mi -
cro bi ol ogy might be de pressed, there will be phos pho rus prob lems. This also
high lights a prob lem with test ing times. A farmer tak ing soil tests in Feb ru ary may not
get a true pic ture of phos phate avail abil ity in May, when he is actually planting. Klaas: These fluc tu a tions are pos si bly more pro nounced for or ganic farm ers who are 
more de pend ent on bi ol ogy. We can learn some thing here from the rain forest soil. You 
will find that it is vir tu ally de void of nu tri ents and yet you have phe nom e nal growth.
The min er als are for ever cy cling. We are try ing to rap idly re cy cle our min er als on an
or ganic farm to mimic that natural system.Mary: One of the big prob lems faced by con ven tional farm ers is the leach ing out and
loss of nu tri ents from their soils. They ap ply large amounts, but a large per cent age
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ends up in the ground wa ter. This is sim ply be cause the min er als are not be ing
complexed. When we add or ganic mat ter and ac tively en hance mi cro bial ac tiv ity, we
are sta bi lis ing and ty ing up much of our nu tri tion into the hu mus, where the nu tri ents
are less likely to erode or leach.Graeme: Do you soil-test reg u larly to keep tight con trol of your nu tri tion?Mary: We feel that the most im por tant tool to pur chase reg u larly is a good soil test.
We need to know what’s go ing on down there, and we need to see how our pro grams
are im pact ing upon soil fer til ity. We need a full test, be cause all of the min er als are im -
por tant for crop health and weed management.Klaas: An other guid ing prin ci ple we use is this: We are deal ing with a liv ing sys tem.
No liv ing or gan ism likes ter ri ble shocks. If a soil test tells us we have a big de fi ciency,
we don’t even try to cor rect it in a sin gle year. It just tells us which di rec tion we need to
be head ing. When we use foliars like fish and kelp, we are not just ap ply ing one el e -
ment. I think it is the im bal ance when we ap ply too much of one el e ment with foliars,
which can sometimes cause problems.Graeme: You ob vi ously have a good ex am ple of Albrecht’s bal ance prin ci ples. Do
you con sider that he placed enough em pha sis on biology?Klaas: It’s an in ter est ing phe nom e non with Albrecht. Peo ple are of ten at trib ut ing all
sorts of things to him, when they have never ac tu ally read his work. I was im pressed
with his writ ings, where he dem on strated that, as or ganic mat ter goes up and as the
CEC gets higher, the im por tance of his min eral ra tios goes down. He showed that we
can tol er ate im bal ance much more with high or ganic mat ter. Sim i larly, there is less
ten dency to burn with fer ti lis ers in high or ganic mat ter soils and there are also far less
de fi cien cies in the plants when organic matter is high. Graeme: It’s true and it’s some thing that’s not driven home enough. The mi crobes
are the bridge be tween min er als and the plant. It’s the ba sis of a new sys tem called
MEND™  (Microbially En hanced Nu tri ent De liv ery) that we are de vel op ing in Aus -
tra lia. You can use much lower lev els of min er als to achieve the same ef fect, as long as
there are enough ‘de liv ery boys’ pres ent. We achieve this by sup ply ing min eral re -
quire ments in a com post or com post tea base. It of ten is a mis take to play the num bers
game when bal anc ing min er als. I agree that large ap pli ca tions are often not necessary.

Klaas: I’ve seen some ter ri ble re sults with peo ple try ing to cor rect min eral im bal -
ances at once. We have a friend who took his two best fields and ap plied five tonnes of
lime per acre on a light soil, ac cord ing to rec om men da tions from his adviser. Graeme: That’s over twelve tonnes per hect are! They were pretty bad rec om men da -
tions. 
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Klaas: They sure were. For two years his best fields be come non-pro duc tive. He
called in his ad viser, and the guy said, “Yep, you def i nitely have a prob lem - noth ing’s
grow ing here.” [laughs].Mary: His only op tion at that point was to try to work the soil deep and di lute the ex -
cess cal cium.Klaas: What hap pened was a dra matic pH rise, which shut down his mi cro bial ac tiv -
ity. If he had been us ing chem i cal fer ti lis ers, he could have still grown crops, be cause
the chem i cals are acidic. He could have grown hy dro poni cally, and the ex ten sion of fi -
cer would have said, “See, you need these chem i cal fer ti lis ers.” [laughs].Graeme: Niche mar kets are of ten the key to ex pand ing de mand po ten tial for spe cial -
ist crops. In your case, your ex pan sion into stock feed man u fac ture has been syn er gis tic 
with your crop pro duc tion. Was that part of the game plan or did it just evolve as these
things sometimes do?Mary: It was not part of the game plan. What we dis cov ered six years ago was that
there were crops in our ro ta tion which were good for the ro ta tion and were re ally
needed as part of the ro ta tion, but they did n’t have a very good mar ket. Crops like corn
and some small grains are im por tant for soil health and all-im por tant di ver sity, but
there is not a good mar ket for them, even if they are or ganic. We also had clean-outs
from our soy beans - small beans and split beans that did n’t achieve hu man food grade.
This was sim i lar for other or ganic farm ers in our area. At the same time there was a
dra matic rise in or ganic dairying in New York State, and all these or ganic dairy farm -
ers needed some thing for their stock to eat. Klaas: We call this dumb luck! [laughs].Mary: The dairy farm ers asked us if we could sup ply some of their feed needs, so we
be gan to grind an i mal feeds on a small scale. Small-scale rap idly turned to me -
dium-scale, and now it’s turned to large-scale. Ear lier this year, we pur chased an old
feed mill, which was be ing shut down in our town. We cleaned and re paired it, and
now it is run ning as an or ganic feed mill and it’s tak ing off. There is a huge mar ket out
there, not just for dairy feed but also for or ganic poul try feeds. There are also an amaz -
ing num ber of back yard poul try pro duc ers who aren’t cer ti fied or ganic but want chem -
i cal-free pro duce to sat isfy their needs. These back yard ers pro vide an ideal mar ket for
tran si tional feed. This in volves the prod ucts grown in the three years be tween the last
chem i cal ap pli ca tion and fi nal or ganic cer tif i ca tion. Usu ally, these tran si tional prod -
ucts don’t com mand any pre mium, as farm ers are forced to sell them on the con ven -
tional mar ket. The man age ment dur ing this tran si tional pe riod can be some what tough, 
and there is no im me di ate re ward. We’ve found that the back yard op er a tors provide a
real market for some of these transitional growers.Klaas: It meets a need. The uni fy ing thing, which ties all this to gether, is that we
have tried to be very aware of op por tu ni ties and needs when they have been there.
We’ve tried to re cog nise needs very quickly and re spond to them. We also re sponded
to needs with out bor row ing a tre men dous amount of money, and that is important.Mary: We tried to use in fra struc ture at hand, which was not be ing fully uti lised. If we
had bought the feed mill im me di ately rather than grow ing into it as we have, we would
have been un der a lot of pres sure. The over head would have killed us.
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Graeme: It must have been quite a ben e fit to value-add to your un prof it able ro ta -
tions...Klaas: Part of the plea sure of our growth with the feed mill is that we have been able
to ex tend this in creased prof it abil ity to our neigh bours. We are now able to of fer them
dou ble the pre mium for corn and small grains. Graeme: Your ex pan sion into dryland veg e ta ble pro duc tion was met with de ri sion
from the lo cal small crops in dus try, due to the be lief that it was not pos si ble with out
chem i cals. How have you fared? Have you proven them wrong?Mary: Pretty well - we started grow ing sweet corn about six years ago. We were re -
ally not sure if we could do it with out fun gi cidal seed treat ment in cold, wet soils and
with out chem i cals to con trol in sects. How ever, for the most part, the ex er cise has
proven re mark ably suc cess ful. This was the first year we grew cab bage for sau er kraut,
and we were as sured by ev ery body that we would never be able to grow cab bages
with out a tre men dous amount of in sect dam age. We chose a high-fer til ity field, and
con se quently we were able to grow cab bages with only two BT sprays to control
caterpillars.Graeme: Do you use reg u lar foliars to main tain high brix lev els for in her ent in sect
pro tec tion?Klaas: Yes, this is where we do use foliars. Veg e ta bles are a higher value crop, and
we have found that we can deal with in sect and dis ease pres sure us ing foliars to en -
hance nu tri tion. We are also ex per i ment ing with bio-stim u lants, and we are find ing
that quite small ap pli ca tions of these ma te ri als can make tre men dous changes in the
plant.Graeme: Bio-stim u lants are one of our spe cial ties in Aus tra lia. Have you played
around with seed or seed ling treat ment at all?Klaas: Ac tu ally, we have uti lised the work of a Geneva pro fes sor who spe cial ised in
pre-im bib ing seeds. Graeme: How long does he soak the seeds for?Klaas: It’s a mat ter of hours.Graeme: Does he just soak the seeds in wa ter or does he add nu tri ents and/or stim u -
lants?Mary: He uses all nu tri ents and he might have the chem i cal farm ers add a lit tle fun gi -
cide to help them pro tect the seed. We pre-im bibe with a bio-stim u lant, and there is a
sig nif i cant impact.Klaas: The op por tu nity for pre-im bib ing is of ten not there for chem i cal farm ers, as
their seed is usu ally pre-treated with fun gi cides and in sec ti cides, and they can’t risk
com pro mis ing the chemicals.Mary: There is a ma jor prob lem with sub stan dard seed that ac tu ally car ries the fun -
gus within, so it re ally must be treated with a fun gi cide to re main viable.
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Graeme: I read your ar ti cle in a re cent is sue of Acres USA, where you sug gested that 
grow ers would be well ad vised to gain con trol of their own seed sup ply. Can you ex -
plain why this is so im por tant?Mary: As or ganic farm ers, we need to use the very best seed avail able. We need
rapid, uni form ger mi na tion and high vig our be cause, with out the op tion of chem i cal
seed treat ment, we need to rely upon the vig our of the seed ling it self to re sist pest and
dis ease. There is no real qual ity guar an tee with com mer cial seed and there is a new is -
sue in re la tion to ge net i cally mod i fied seed. Sup pli ers are no lon ger able to guar an tee
GM-free seed. There is also a prob lem in sour cing va ri et ies best suited for or ganic pro -
duc tion. I was sug gest ing that groups of lo cal grow ers should com bine forces in
seed-sav ing to over come these prob lems. Co-op er a tive seed clean ing and stor age fa -
cil i ties would be required, but this is not a major hurdle.Klaas: We have ac tu ally been lulled into be liev ing that we can not sur vive with out
chem i cal seed treat ment. One of the un der ly ing rea sons for seed treat ment is that the
seed pro duc ers don’t want to throw any thing away. We will ac tu ally come out ahead
by de vel op ing the dis ci pline of us ing only high-quality seeds.Graeme: We have had re ally good re sults just us ing a Trichoderma seed dress ing for 
dis ease con trol. Klaas: Yes, we use Trichoderma on all of our seeds. It gives the seed an edge when it
is ger mi nat ing in less than op ti mum con di tions.Graeme: You have sug gested that earth worms are per haps the best in di ca tor of
high-pro duc tion fer til ity. How many earth worms per shov el ful of soil do you con sider
ideal?Klaas: We don’t ac tu ally have an ideal, but we have counted twenty in a hand ful on
some of our blocks. Mary: Earth worms, like all other soil or gan isms, like ox y gen, so the best soil struc -
ture and tilth will at tract the high est earth worm num bers.Graeme: It was fas ci nat ing, at to day’s sem i nars, to hear some one make the state -
ment that earth worm cast ings have a para mag netic read ing of 1000. It is the o ret i cally
pos si ble to lift para mag netic lev els in the soil by build ing earth worm num bers. Some -
times fer til ity breeds fertility...Klaas: In this case, there is a real syn ergy with our pro grams. Ev ery thing we do for
weed con trol also helps soil health and soil tilth, which in turn at tracts higher earth -
worm num bers.Graeme: In our ap proach, we have an um brella con cept re lated to pho to syn the sis
and as so ci ated chlo ro phyll man age ment. The com mon yel low ing ef fect in soy beans,
which can be a side ef fect of her bi cide us age, equates to poor chlo ro phyll man age -
ment. How do you think this impacts upon yield?Mary: It’s hard to put a fig ure on it, but I agree that any loss of chlo ro phyll is a po ten -
tial yield-lim iter.Klaas: The lim i ta tion is mag ni fied in times of stress. A healthy plant may out grow
the prob lem, but in bad con di tions this set back re ally strikes home.
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Graeme: Are you fa mil iar with the con cept of chlo ro phyll man age ment as a
yield-build ing tool? It usu ally in volves fo liar fer ti lis ers, and it is very much re lated to
pre cise de ci sion mak ing pe ri ods, where the plant lit er ally makes fruit set ting and
fruit/seed re ten tion de ci sions based on the amount of chlo ro phyll present in the leaf.Klaas: Re cently, we did some ex per i ments with fo liar bio-stim u lants, and we found
some pow er ful ef fects. We had a re searcher come in who used a chlo ro phyll me ter to
de ter mine photosynthetic po ten tial. In one trial, he suc cess fully pre dicted a 40% yield
in crease. In an other trial, we neu tral ised our ini tial gains by ap ply ing a sec ond
bio-stim u lant. The ef fects are pow er ful, but you don’t al ways know what you are
going to get.Mary: The syn ergy may not al ways be what you ex pect, par tic u larly with en -
ergy-type prod ucts.Graeme: I agree. They can cer tainly be very ef fec tive, but you need to know your
prod uct com bi na tions to avoid prob lems. Your ap proach in volves a com bi na tion of the 
Albrecht ap proach, com bined with sound, bi o log i cal prac tices. In this con text, how
im por tant have you found the cal cium to mag ne sium ratio to be?Mary: We have a prob lem with high mag ne sium in our soils, which tends to cre ate
very hard, tight con di tions. We’ve found that pay ing at ten tion to the Albrecht ra tios
has re ally helped our soil tilth and our soil fer til ity.Klaas: It’s easy to look at the Albrecht model sim plis ti cally and say, “putt ing the
gyp sum on killed the fox tail.” I don’t think that’s what’s hap pen ing. I think that when
we work with cat ion ra tios, we are chang ing the bi o log i cal ter rain. We are chang ing
the en vi ron ment and, by chang ing the en vi ron ment, we’re chang ing the mi cro bial pop -
u la tions. I don’t be lieve we have even be gun to un der stand all of these changes. All we
can do is to make the ob ser va tion that a change in min eral bal ance pro duces a de sir able 
re sult.Graeme: Have you found any of the other Albrecht ra tios have proven pro duc tive?
The so dium to po tas sium ra tio, the mag ne sium to po tas sium ra tio, for example?Klaas: Our area has very low so dium, so we don’t have much trou ble there, but the
mag ne sium to po tas sium ra tio is hurt ing us, and we are slowly work ing to ward cor rect -
ing that. 

Graeme: What about the zinc to phos phate ra tio?Klaas: Yes, we need to lift our zinc lev els as our phos pho rus lev els in crease. We al -
ways need to use zinc in our starter fer ti lis ers. At one time, our con sul tant sug gested
that we had a zinc de fi ciency, sim ply by driv ing past one of the fields. He did n’t need a
soil test, be cause the pres ence of milk weed was an in di ca tor of a zinc short age. We’ve
ac tu ally seen the milk weed dis ap pear as we have slowly corrected zinc.

32 Klaas & Mary-Howell Martens

SOIL HEALTH – MINERAL MANAGEMENT

“It’s easy to look at the Albrecht model sim plis ti cally and say,
“putt ing the gyp sum on killed the fox tail.” I don’t think that’s
what’s hap pen ing. I think that when we work with cat ion ra tios, we 
are chang ing the bi o log i cal ter rain.”



SOIL HEALTH – MINERAL MANAGEMENT

Graeme: We’ve found the most cost-ef fec tive re sponse is to use zinc as a seed treat -
ment. Zinc also plays a pretty im por tant role in an i mal and hu man health. I won der
some times at the re la tion ship be tween low zinc in plants and an i mals and the pos si ble
link to in creas ing rates of prostrate cancer.Mary: As an i mal feed pro duc ers, we are very much aware of the link be tween min er -
als in the soil and an i mal health. For ex am ple, if sul fur in the soil is low, the for age and
grains grow ing in that soil may have low sul fur and there fore the diet of the an i mal eat -
ing those ma te ri als will be de fi cient in sul fur. Sul fur is crit i cal for the for ma tion of cer -
tain amino ac ids in both an i mals and plants. In an i mals, these amino ac ids are crit i cal in 
the for ma tion of cer tain pro teins, which are needed in the im mune sys tem. What we’ve 
learned is that, when an an i mal is ex hib it ing a de pressed im mune sys tem to some thing
like in tes ti nal par a sites, then we have to look deeper. We don’t have the lux ury of us -
ing a parasiticide in an or ganic sys tem. We have to go back and say, “What is the sul fur 
level in the pas ture?”Graeme: You find that sul fur plays that much of a role in par a site man age ment?Mary: Yes, it plays a strong role in par a site man age ment.Klaas: Again, health prob lems need to be looked at up stream. We need to ask “What
are they tell ing us about our sys tem?” We had an in ter est ing dis cus sion sev eral years
ago, with a uni ver sity pro fes sor who was criticising the Albrecht model and criticising
some of our fer til ity bal anc ing by say ing, “you can’t show me a yield dif fer ence,” and
some times he’s right. There are some cases where we can’t show him a yield dif fer -
ence, but we can show him a dif fer ence in sus cep ti bil ity to in sects, a dif fer ence in sus -
cep ti bil ity to dis ease and a dif fer ence in the per for mance of the an i mals that eat the
crop. Graeme: I agree with you com pletely. It is so com mon to see this hap pen. Some re -
search ers sim ply don’t con sider the pa ram e ters re lated to quality.Klaas: Yes, it’s sin gle-fac tor anal y sis!

Mary: One of the things food an a lysts seem to value in the con ven tional vs. or ganic
de bate is a com par i son of the rel a tive min eral con tent in the food pro duced with the
two dif fer ent ap proaches. The or ganic ad her ents are of ten fran ti cally try ing to prove
their su pe ri or ity, but we feel that they were not re ally ask ing the per ti nent ques tion.
The ques tion re ally should be, “What larger, more com plex or ganic mol e cules are
those min er als in cor po rated with? What amino ac ids, pro teins, fla vour com po nents,
fatty ac ids, tex ture com po nents and en zymes are in volved?” I think we are go ing to
find that, when the ba sic min eral anal y sis of the food pro duced with each sys tem does -
n’t vary, there are al ways ma jor dif fer ences in the com plex mol e cules, and this is what
de ter mines the dif fer ence in taste, tex ture and shelf-life.
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Klaas: I agree, but I still think that, in most cases, the or ganic ap proach will also win
out in terms of min er als, es pe cially an im por tant el e ment like sul fur, which is of ten ig -
nored in con ven tional farming.Mary: There is a re searcher at Ohio State who has shown that cer tain amino ac ids act
as in sect re pel lents or in sect at trac tants. Well grown, or ganic crops con sis tently have
higher lev els of the amino ac ids that re pel. The fact is that we have of ten seen or ganic
crops that are less sus cep ti ble to in sect dam age than equiv a lent, non-or ganic crops
grown in the same area.Klaas: That brings us back to Albrecht sug gest ing that the func tion of in sects was to
de stroy the weak, to de stroy the plants that are not fit to live.Graeme: At pres ent, we use re frac tom eters and sap pH-me ters in the field, to mon i -
tor the lev els of these more com plex mol e cules. I’m hope ful that the food in dus try will
even tu ally de velop fool proof tech nol ogy to pro vide this sort of anal y sis on a broad
scale. If the pub lic were to be ed u cated about the mean ing of these pa ram e ters, then the 
chick ens would re ally come home to roost. Any way, I’d better move on with my ques -
tions. Com post ing is an in te gral part of your sys tem, and it’s con sid ered es sen tial for
weed con trol. What sort of amounts do you apply?Mary: Well, we don’t ap ply huge amounts, sim ply be cause it is not fea si ble on our
scale. We farm too many acres. How ever, we do have an in ter est ing pro ject go ing. The
two larger towns in our area col lect their leaves in fall. Most trees in the area are de cid -
u ous, and this equates to a huge num ber of leaves. Un til re cently, these leaves had been 
sim ply over load ing the lo cal landfill. Five years ago, we asked them to bring them to
our farm. We piled them all up and turned them pe ri od i cally. It’s not in ten sive com -
post ing but, by the end of two years, they turned into beautiful, black humus.Graeme: The is sue of ‘which com post ing tech nique is best’ is an in ter est ing one. I
in ter viewed Malcolm Beck yes ter day, who pro duces around 200,000 tonnes of com -
mer cial com post each year. The cen tral com post ing par a digm in Aus tra lia seems to be
based on Dr Elaine Ingham’s work, which sug gests the ne ces sity for in ten sive, wind -
row com post ing, re quir ing con stant turn ing and wa ter ing. Malcolm’s com post in -
volves the ‘static pile’ tech nique with large, well-con structed piles, which are only
turned two to three times dur ing the six-month com post ing pro cess. Al though many of
our larger grow ers are adopt ing the in ten sive wind row ap proach, equal num bers have
not moved into com post ing, simply because it is too time-consuming.Mary: That’s right. Most of us sim ply don’t have the time.Graeme: Well, Malcolm’s piles are four me ters high. In gen eral, they don’t need wa -
ter ing, so there are none of the nu tri ent-leach ing prob lems as so ci ated with wind rows.
The fun gal com po nent stays in tact when it is not con sis tently com pro mised by com -
post turn ers, and there is no po ten tial for car bon losses here. His aer a tion co mes from
the dis tri bu tion of the cor rect par ti cle size through out the pile. Malcolm has pro duced
huge amounts of this com post for de cades but has never had it tested. Yes ter day, the
day I in ter viewed him, he had just re ceived his first anal y sis re sults from Dr Elaine
Ingham’s Soil Foodweb lab. The re sults were as tound ing, and it sug gests to me that
large-scale com post ing need not be so labour and en ergy-in ten sive.
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Klaas: Well, we only turn the com post two or three times dur ing the pro cess, and it
ap pears to be a very good com post, with very lit tle ef fort. An in ter est ing thing about
the his tory of com post co mes from Albrecht’s writ ings. Eu ro pean farm ers used to al -
ways have the ma nure pile in the mid dle of the barn yard. They would bring in all the
leaves and straw and any or ganic mat ter they could get their hands on, to mix with the
an i mal ma nure. Peo ple were im mensely proud of their com post pile. The big ger that
pile of com post, the richer the farmer be cause his fer til ity would be higher. These guys
did n’t have com post turn ers. When you do things by hand, there is n’t any en ergy to
waste, and yet they ob vi ously pro duced a high-qual ity com post, be cause their fer til ity
has been sustained for thousands of years.Mary: We don’t use com post as our pri mary source of fer til ity. We use it more as an
inoculum. It’s a very valu able source of soil-life.Klaas: The more in ten sive, ir ri gated veg e ta ble grow ers use far higher amounts per
acre, but this is n’t fea si ble on our scale. Green ma nure and cover crops are a better
option.Graeme: What sort of com post rates do you ap ply?Klaas: We might use a tonne an acre, but not ev ery year.Graeme: Do you band or broad cast?Klaas: We broad cast. We like to broad cast di rectly onto our cover crop. We feel we
get much better uti li sa tion if it goes onto a green, liv ing plant rather than bare soil.Graeme: There is cer tainly a lot more mi cro bial ac tiv ity hap pen ing in the root-zone
of these cover crops.Mary: Yes, and we find we get im proved break down of those crops, better min eral
re cy cling, and the min er als are more sta ble.Klaas: It’s not rocket sci ence. My mother used to drive me crazy with an old say ing,
which, in ret ro spect, may have been quite smart. She used to say, “Der dummste
Farmer hat die größten Kartoffel,” which means “the dumb est farmer has the big gest
po ta toes.” We can do some of these things and we don’t have to un der stand ex actly
how they work.Graeme: Yes, I guess that has some truth, but we usu ally find a link be tween greater
un der stand ing and im proved prof it abil ity. An other ques tion - you have iden ti fied
some ba sic rules of crop ro ta tion. Can you share them with us for the ben e fit of Aus tra -
lian farmers?Mary: Again, it’s not rocket sci ence. It’s fairly in tu itive. If you’re re ly ing on le gumes
as be ing your pri mary source of ni tro gen fer til ity, then you need to al ter nate le gumes
with non-le gumes. If you are re ly ing on your crop ro ta tion as a tech nique to break
weed and dis ease cy cles, then you need to al ter nate crop fam i lies, so that you are not
con tin u ally grow ing grassy-type ce real crops. You need to al ter nate crops that have
dif fer ent plant ing times, to break the weed and in sect cy cles and al ter nate solid-seeded
and row crops. If you have a weed prob lem in a par tic u lar crop, you can con sider the
po ten tial of us ing allelopathic crops to coun ter act the prob lem. It need n’t in volve
some thing ex otic, of ten they are crops we would plant any way. Many small grains like
oats and rye are allelopathic and have a strong ten dency to sup press weed growth.
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Other crops, like buck wheat and Su dan grass, are pow er ful weed suppressers. Su dan
grass will sup press and ac tu ally kill nem a todes. There is an in creas ing amount of new
re search in re la tion to which dif fer ent plants are co-hosts to dif fer ent dis eases and in -
sects. If you have a prob lem with cer tain nem a todes, you need to find crops to alternate 
that don’t act as co-hosts for these nematode species.Klaas: It’s in ter est ing to see the shift that’s hap pened. In the past, farm ers just knew
that you just plant this crop af ter that crop in a cer tain or der. They could n’t ex plain
why. Now there is the op por tu nity to sci en tif i cally de sign ro ta tions, which will give us
the maximum benefit.Mary: We work closely with re search ers at Cor nell Uni ver sity. The have sev eral
new, young re search ers who are very in ter ested in re search ing or ganic sys tems. It
works both ways, as they can also ben e fit from our prac ti cal experience.Graeme: Just a cou ple of other ques tions. Roundup-ready crops have be come very
pop u lar in the US. Have you seen any prob lems as so ci ated with this form of ge netic
mod i fi ca tion?Mary: It’s a self-lim it ing tech nol ogy. Al ready in the US, af ter a few years of us ing
Roundup-ready crops, there are Roundup-re sis tant weeds, and ev ery year there will be
more. Evo lu tion re ally does work, and there is heavy se lec tion pres sure now for
Roundup-re sis tant weeds - whether this is ac tual ge netic re sis tance or just by tim ing -
by hav ing the weed grow un der the can opy when Roundup is ap plied. We are al ready
see ing chem i cal deal ers sug gest ing that farm ers should spike their Roundup with other 
chem i cals to maintain weed control.Klaas: Within two to three years of us ing Roundup-ready crops, you be gin to see a
need for an ad di tional ap pli ca tion of Roundup or a need for spik ing with other chem i -
cals.Mary: It’s an other ex am ple of the arms race. We don’t need these things in organics,
but in all farms it could be ar gued that glyphosate is the least dam ag ing of these chem i -
cals, and it’s a se ri ous thing to lose this as a weapon in the ar se nal against weeds.Graeme: I un der stand that Roundup-ready ca no la has be come a nox ious weed in
Can ada, and they are dust ing off some of the heavier chem i cals to try to con trol this
new weed. It’s not a good thing.Klaas: One of the ma jor prob lems with GM crops in gen eral is that they en cour age
and per pet u ate poor man age ment prac tices. They are an in ap pro pri ate so lu tion to a
prob lem that in ap pro pri ate man age ment has brought on. We al ways talk about look ing 
up stream, look ing for root causes to a prob lem. This tech nol ogy is the op po site. It’s the 
ul ti mate band-aid ap proach, and it will never solve prob lems. Farm ers grow ing soy -
beans in the US have weed pres sures they can’t deal with be cause of poor man age ment 
prac tices for the past ten or twenty years. In stead of hav ing to re spond ‘up stream’ and
im prove their man age ment, they are able to keep do ing the sloppy management by
adopting this technology.Mary: It’s a very short-sighted, short-term ap proach. The prob lem will be a lot big ger 
be fore they are forced to ad dress it. BT corn is widely pro moted as high-tech farm ing.
You’re not up to speed if you don’t use it, even if you don’t have pres sure from corn
borer. In the end, you be come part of the prob lem by pro mot ing se lec tive resistance. 
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Graeme: What tools have you found ef fec tive in the me chan i cal con trol of weeds?Klaas: The goal of me chan i cal con trol of weeds is get ting as much pos si ble dif fer en -
tial size be tween the crop and the weeds. I think blind cul ti va tion is essential.Mary: Blind cul ti va tion is early cul ti va tion im me di ately af ter the crop has been
planted right around the time of emer gence. The point of blind cul ti va tion is to stir the
soil and to in tro duce air to the soil, which will cause ger mi nat ing weed seeds to dry out.Graeme: Why is it called blind cul ti va tion?Klaas: Blind be cause the crop’s not there yet.Mary: Be cause you don’t pay at ten tion to where the rows are.

Klaas: The nice thing about blind cul ti va tion is that is suits peo ple like me who have
trou ble driv ing straight.Mary: The point is to stir the whole sur face of the field and take ad van tage of the dif -
fer ence in seed size be tween the weeds and the crop and also the dif fer ence of depth of
emer gence. We are tak ing out that first flush of weeds. When con di tions are right,
blind cul ti va tion can be 100% ef fec tive. We use three of four dif fer ent cul ti vat ing tools 
dur ing the sea son, de pend ing on soil conditions.Klaas: We also go in a sec ond time af ter the crop is up. This re ally makes a lot of con -
ven tional farm ers shud der, to think that we go over this ten der, lit tle crop with an ag -
gres sive tool, but it re ally does n’t hurt the crop. We may use a coil tyne har row or a
fin ger-weeder. We may lose the oc ca sional plant, but there is a tre men dous ben e fit in
tak ing out that sec ond flush of weeds. Now we have the crop well ahead of the weeds
by the time the third flush co mes. When we cul ti vate this third time, we can make good
time. We can go faster and be more ag gres sive and it re ally saves us money in our row
cultivation.Graeme: How much time does this type of man age ment take in com par i son to
herbciding?Klaas: The first two blind cultivations take less time than a her bi cide ap pli ca tion. It’s 
ac tu ally much cheaper be cause you are not buy ing the chem i cals. You are not go ing
back to re fill the spray tank, you are not wait ing for the wind to stop. Row cul ti va tion
does take some ad di tional time, but some farm ers side-dress their row crops, so one of
our cultivations takes the same time as side-dress ing. In ef fect, we are only do ing one
row of cul ti va tion more than the con ven tional. It’s not a lot of ex pense. We have en -
tered the ‘Farm Jour nal Tight Wad of Weeds’ con test this year, and we will win it
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hands down if they don’t dis qual ify us. Peo ple, in clud ing the sea soned jour nal ists, are
so con di tioned to the need for chem i cals, they are not even aware of how ef fi cient
other cultural approaches can be.Graeme: What is the sig nif i cance of the con test name?Klaas: Tight Wad’ is an Amer i can col lo quium for some one who wants to spend the
min i mum amount of money for the max i mum re sults. It’s a con test to see who can get
the most ef fec tive weed con trol for the least amount of ex pense. I think it’s a great con -
test, be cause it high lights the eco nomic down side of chem i cal weed con trol for
chemical farmers.Graeme: One last ques tion for you, Mary. In your last Acres USA ar ti cle, you high -
light the dan ger of plant ing low-vig our seeds. What are these prob lems and how do
you avoid plant ing low-vig our seeds?Mary: There is a myth that guar an teed ger mi na tion rates some how guar an tee that the
seed ling will be healthy and vig or ous. A low-vig our seed may still ger mi nate, but it
will grow very slowly. The ef fect here is that, the lon ger a seed stays in the ground be -
fore the plant co mes out and starts photosynthesising and grow ing rap idly, the more
op por tu nity fun gal patho gens have to at tack that seed and rot it. You also lose yield po -
ten tial with a slow start. Re search done on beans back in the 30s showed a sig nif i cant
yield dif fer ence be tween small, weak seeds and large, vig or ous seeds, and sim i lar re -
search has also dem on strated this with corn. The way we han dle this is to se lect the best 
of our own seed each sea son. We have 100 seeds of var i ous va ri et ies wrapped up in
damp pa per tow els. By ger mi nat ing them on pa per tow els for five to ten days, we can
de ter mine per cent ger mi na tion. If all of these seeds ger mi nate within a day or two, then 
that’s a pretty good in di ca tion that there’s good vig our, but if they don’t start ger mi nat -
ing at three days and there’s still a few strug glers com ing at ten days, then that’s a good
in di ca tion of low-vig our seeds. You can still use these seeds, but they should be
planted with higher populations to compensate for poor vigour. Klaas: You can de velop a feel for how a good seed should look. It’s not sci en tific,
but it works better.Mary: We also make use of the New York State seed test ing lab for seed lots, which
we are sell ing in large quan ti ties to other farm ers. There is an in ter est ing ex am ple of
new re search con firm ing age-old wis dom in terms of seed se lec tion. The na tive Amer -
i cans al ways cut the top and the bot tom of their corncobs and planted the re main der,
which are termed mid dle flats. This be came stan dard prac tice amongst early farm ers
but was rid i culed around the time of the de vel op ment of hy brids. If you are sav ing your 
own seed, you can al ways find a use for the dis carded por tion, but this was a ma jor loss
to com mer cial seed pro duc ers. Grow ers were ‘re-ed u cated’ to ac cept the full range of
ker nels. Re cent re search has high lighted the folly of this ‘re-ed u ca tion’. It’s par tic u -
larly im por tant for or ganic grow ers to se lect these me dium flats, be cause they are far
less likely to be con tam i nated by GM corn. Apart from this, the me dium flats have
many ben e fits, in clud ing lower dis ease pres sure and higher yield po ten tial. Sometimes 
it takes hard science to rediscover the wisdom of the past.Graeme: Thank you for giv ing up so much of your time to day. It was a real plea sure
to speak with you. You may find you’ll get an in vi ta tion to come to Aus tra lia once this
in ter view has been pub lished.

38 Klaas & Mary-Howell Martens

SOIL HEALTH – MINERAL MANAGEMENT



SOIL HEALTH – MINERAL MANAGEMENT

Klaas: We would love to come if that was to hap pen.Mary: The only con di tion would be that our chil dren would have to come along, as
they would have an op por tu nity to see your coun try.
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PROF ELAINE INGHAM
Interview recorded December 2000Dr Elaine Ingham, Pro fes sor of Mi cro bi ol -

ogy at Or e gon State Uni ver sity, is one of the 
world’s pre-em i nent mi cro bi ol o gists, but her 
ac a demic achieve ments al most pale in
com par i son to her in valu able con tri bu tions
to sus tain able ag ri cul ture. Her ef forts in pro -
mot ing prac ti cal im ple men ta tion of re search 
find ings are unique in that she has by -
passed the alien at ing ivory tower, in tel lec -
tual bu reau cracy and taken her mes sage
di rectly to the peo ple. Dr Ingham’s com -
mon sense prag ma tism, com bined with rare 
com mu ni ca tion skills, prom ise to el e vate
her to the fore front of the up com ing bi o log i -

cal rev o lu tion in ag ri cul ture. Her in ter na tional pre sen ta tions to farm ers reg u -
larly gen er ate stand ing ova tions, but the im por tance of her re search work was
il lus trated most poi gnantly in a re cent Internet news bul le tin, ti tled ‘Elaine
Ingham Saves the World’. This bul le tin re ferred to ev i dence pre sented at a
Royal Com mis sion on Ge netic Mod i fi ca tion in New Zea land. At this fo rum, Dr
Ingham re ferred to a ge net i cally mod i fied bac te rium called Klebsiella
planticola, which had passed the nor mal as sess ment pro cess (in volv ing thir -
teen dif fer ent labs) and had been ap proved for field tri als. This much-her alded
GMO ap par ently had the po ten tial to re place fos sil fuel as an en ergy source via 
the pro duc tion of an in ex pen sive al co hol al ter na tive. The GMO could pro duce
this al co hol from post-har vest crop res i due and the re main ing or ganic sludge,
which still con tained the GMOs, was des tined to be re turned to the farms as or -
ganic fer ti liser. Some where in this sim plis tic sce nario, some one for got to test
the bac te ria with liv ing plants. Dr Ingham’s re search team con ducted these tri -
als and found im me di ately that these GMOs could uti lise the sug ars dumped in 
the root-zone by the plant (iron i cally, to en cour age ben e fi cial mi cro or gan isms)
to pro duce al co hol. The prob lem was that they pro duced a le thal dose of al co -
hol (five times more than any plant could han dle) and Dr Ingham de scribed tri -
als where, in seven days, all wheat plants turned to slime. If this or gan ism had
been re leased to the world at large (as it al most was), it was quite con ceiv able
that a large pro por tion of our plant-life could have been neg a tively af fected,
which in turn would af fect all life on earth. In the re cent past, we have mo bi lised
our selves against in jus tices like the Viet nam war. What does it re flect about
our cur rent state of ap a thy that there is no up roar against GM abom i na tions
which are far more men ac ing? Where were the head lines when we just came
so close to mon u men tal di sas ter? In the fol low ing in ter view, I seized the op por -
tu nity to sub mit all of my per sonal ques tions in pur suit of more knowl edge of a
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sub ject I love in tensely. I trust that you will all find this in ter view as il lu mi nat ing
and en joy able as I have.

Graeme: I un der stand that you are set ting up a Soil Foodweb lab in Aus tra lia. Elaine: Yes, we are ready to open in a cou ple of weeks. It’s sit u ated at the South ern
Cross Uni ver sity in Lismore, NSW [ed i tor’s note: this fa cil ity is now open].Graeme: That’s nice and close to our head of fice. It should give us a chance for more 
in-depth di ag no ses with prob lem soils.Elaine: That’s great. Lets work to gether on this.Graeme: You are be com ing a reg u lar vis i tor to Aus tra lia, but I’ve not had the op por -
tu nity to talk to you be fore. You were won der fully well re ceived at this con fer ence.
Are all of your au di ences in the US this sup port ive, or are the Acres peo ple a lit tle more 
receptive?Elaine: There’re a lot of au di ences that are this re cep tive, some even more. It’s re ally
as tound ing to re ceive stand ing ova tions, but this has hap pened to me sev eral times in
re cent months. On the other hand, some times I strike peo ple who are more chem i cally
ori ented, and there is sig nif i cantly more an tag o nism. They give me a lot cooler
reception.Graeme: Is the cool treat ment from grow ers or chem i cal sales men?Elaine: Of ten from the sales peo ple. It’s silly, be cause they must real ise that part of
the rea son that the bi o log i cal ap proach is grow ing so fast is be cause these peo ple have
not of fered an ap proach that works. There is no rea son why they can’t be gin to mar ket
bi o log i cal prod ucts, and many of them are be gin ning to realise this.Graeme: Well, they would find it a lot more sat is fy ing and prob a bly eas ier than be -
ing in volved in the cut-throat, com pet i tive world of com mod ity dealing.Elaine: I agree that there is no doubt about that.Graeme: Some of your find ings have been real penny-drop pers for our com pany
when work ing with prob lem soils. Your beau ti fully sim ple three-pot ex per i ment,
which il lus trated the bi o log i cal link to cal cium re ten tion, is a clas sic. We are find ing
that many of these prob lem soils are de fi cient in fungi. What do you con sider the ma jor 
fac tor in the de struc tion of fungi in our soils?Elaine: Well, ev ery time you plough, you de stroy fun gal bio mass. When you put out
high lev els of in or ganic fer ti liser, you kill off ben e fi cial mi cro or gan isms. Even things
like pes ti cides, which we don’t con sider to be fun gi cides, are in fact also kill ing off the
fungi.Graeme: More so than bac te ria?Elaine: Yes, def i nitely, and her bi cides are par tic u larly de struc tive. Most of them
dou ble as fun gi cides. Ac tu ally, many of them are bactericides as well. So you are re -
ally ham mer ing the whole foodweb when you are us ing these chem i cals. No body re -
ally un der stands this fact, be cause man u fac tur ers are not re quired by any gov ern ment
on the face of the earth to put that ad di tional in for ma tion on the la bels of these chem i -
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cals. This re ally needs to change. You need to know that when you put down Lorsban,
you are not just kill ing prob lem in sects, but everything beneficial in your soil.Graeme: You think there should be cig a rette pack warn ings?Elaine: [laughs] Yes, “Cau tion, this prod uct is det ri men tal to the health of your
soil!”

Graeme: Do you see the fungi de struc tion as so ci ated with cul ti va tion as an ar gu -
ment in fa vour of No-till farming?Elaine: Yes, in some cases where you don’t want to be de stroy ing the fungi, but on
the other hand, some times with No-till your soils can move too fun gal for the crop that
you are try ing to grow. So you need to un der stand those warn ing sig nals and then you
plough it to bring it back to the ap pro pri ate balance.Graeme: And is this one of the con cerns of No-Till farm ing?Elaine: It can be, but we have a long way to go un til we have to worry about wide -
spread fun gal dom i nance in our ag ri cul tural soils. It only re ally hap pens when peo ple
have over used humic acid or other fun gal stim u lants. Ac tu ally, it usu ally hap pens in
re ally in ten sive hor ti cul ture. We see it most often in golf courses.Graeme: We have de vel oped fungi-build ing pro grams which fea ture humic acid,
kelp, fi brous com post, etc., along with fungi-based inocula. You men tioned fish oil in
your lec ture to day as an other fungi food. Would there be a gain in ap ply ing pure fish
oil to the soil?Elaine: In the ory there cer tainly would be, be cause pure fish oil is al most per fect
fungi food. How ever, we have never re searched the ben e fits to know for sure.Graeme: We like kelp as a source of com plex car bo hy drates for fungi build ing.
What are your opin ions of this ma te rial?Elaine: Yes, kelp is a good ma te rial for this pur pose. It also con tains a full range of
micro nut ri ents. Many of these are no lon ger in our soils, but they are re quired for mi -
crobe health.Graeme: Are there any other fungi-stim u lat ing ma te ri als you have been work ing
with?Elaine: Yes, we have been do ing some work with Yucca shidigera. This ma te rial is a
great fun gal food and it also stim u lates bac te ria. In our re cent re search it has also
proven det ri men tal to root-feed ing nem a todes.Graeme: We have been work ing with an other plant saponin prod uct which is toxic
to snails. Do you think that this may have sim i lar ben e fits to Yucca as a fun gal stim u -
lant?

44 Prof Elaine Ingham

SOIL HEALTH – MICROBE MANAGEMENT

“...her bi cides are par tic u larly de struc tive. Most of them dou ble as
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Elaine: I’d love to look at this. I sus pect that sapo nins in gen eral will have a sim i lar
pos i tive ef fect, it’s just that in the US the only sapo nins avail able with out pre ser va tives 
are Yucca-based. Peo ple re ally need to be aware that any prod uct that is added to the
soil or com post or com post tea should not con tain pre ser va tives. A pre ser va tive, of
course, is de signed to prevent microbial growth.Graeme: That’s a good point, be cause of ten even or ganic prod ucts are sta bi lised in
this man ner. An other ques tion - For some time we have of fered sim ple, in ex pen sive
plate count tests to pro vide a rough in di ca tion of soil life ac tiv ity. I real ise that this is
far from per fect, but is there any gain from these basic tests?Elaine: Un for tu nately you miss most of the bac te ria and fungi with a plate count. It is 
no to ri ously un re li able. Many spe cies sim ply won’t grow on a plate.Graeme: There is some de bate about the ap pro pri ate amount of humic acid to ap ply
in one ap pli ca tion. Can you help clar ify this con fu sion?Elaine: Well, in our case we rely upon our soil life au dit to de ter mine ap pro pri ate ap -
pli ca tions of humic acid. Humic acid of fers other ben e fits, but as a bio-stim u lant it has
no ef fect on bac te ria, it is purely a fun gal stim u lant and the amount re quired in this con -
text de pends upon the test data. If fun gal lev els are a lit tle low, then one litre of humic
acid per acre (2.5 litres per hect are) will be pro duc tive. How ever, if the ac tive fungi are 
al most zero, but we have a good to tal fun gal bio mass, then they need a good kick-along 
and we might ap ply three gal lons of humic acid per acre (25 litres per hectare).Graeme: I’d like to ask some de tails about fungi / bac te ria ra tios to try and get a
better han dle on some of these things. You have stated pre vi ously that you need 600
mil lion bac te ria per gram of soil in volv ing 20,000 spe cies. How many fungi are
needed?Elaine: In a good, healthy ag ri cul tural soil we are prob a bly look ing at 5,000 to 7,000
spe cies of fungi per gram of soil. We can’t grow those fungi on plates ei ther, so we
have n’t re ally un der stood that they were there, that they were func tional and do ing
things. That’s why a di rect count is so much more accurate.Graeme: Are you re fer ring to DNA anal y sis?Elaine: No, we ac tu ally di lute the soil and then mea sure the length and width of the
hyphae that we see in a cer tain vol ume of soil. We can mea sure bio mass in this way,
and there is a cor re la tion be tween the amount of bio mass and the spe cies di ver sity.
That is why we say that you have to have a min i mum of 200 mi cro grams of fun gal bio -
mass, be cause that means that you prob a bly have this as so ci ated spe cies di ver sity. The
DNA method, by con trast, is very ex pen sive. For ex am ple, to do fun gal spe cies di ver -
sity in a gram of soil would prob a bly cost be tween US$2,000 and $3,000, while bac te -
ria counts are around US$1,000. Our method is not quite as ac cu rate, but it is only a
fraction of this price.Graeme: We re cently en coun tered a NSW av o cado grower who had piled 15 tonnes
per hect are of lime on his soil over a three year pe riod, but the cal cium never seemed to
be pres ent in sub se quent soil tests. You have dem on strated a con nec tion be tween fungi 
and cal cium re ten tion. His test with your lab re vealed ex tremely low fun gal lev els, par -
tic u larly con sid er ing he was grow ing a tree crop. He had wood chip mulch and other
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con di tions suit able to fungi, and he prac tised sus tain able farm ing. What was the likely
cause of this fungi deficit?Elaine: Well, for some rea son, some time in the past, the fungi were killed in that soil, 
so he will need to put an inoculum of the fungi back in there. The fungi may not be re -
turn ing be cause there is res i due of a fun gi cide, pes ti cide, her bi cide or nematicide, or a
com bi na tion of these, which still re mains in that soil.Graeme: We do a lot of work with or chard ists and we of ten find very high cop per
lev els in the soil as a re sult of cop per fun gi cide res i dues. Could this be con trib ut ing to a 
lack of fungi?Elaine: Ab so lutely! I’m of ten amazed at some of the or ganic grow ers who are putt -
ing on cop per sul fate as if it were a harm less ma te rial. It is a killer of the or gan isms in
the soil. Prob lems be gin when cop per gets above three parts per mil lion in the soil.Graeme: Only three parts per mil lion! We are deal ing with cit rus grow ers with 500
ppm of cop per. Un der a mi cro scope you can ac tu ally see the blue flecks. Is there any
point in try ing to ad dress fungi short ages in these soils?Elaine: Yes, most def i nitely. The trick is to get or ganic mat ter back into those soils to 
tie that cop per into the struc ture of the or ganic mat ter so its no lon ger in a bi o log i cally
avail able form.Graeme: Would humic acid be ideal for this?Elaine: Yes, this is the ma te rial to use. The cop per be comes se ques tered in side the
com plex struc tures of the humic acid or fulvic acid.Graeme: Is fulvic acid an op tion in the soil? We re cently had a po tato grower mix his 
ni tro gen side-dress with fulvic acid, and this ni tro gen ap peared to dis ap pear over the
fol low ing days. We won dered whether it had bonded with the fulvic mol e cule and rap -
idly leached, due to the very small mol e cule size of the fulvic acid. What do you think?Elaine: I sus pect that you were look ing at a bac te rial bloom. Fulvic acid does feed
fungi, but it is a very ef fec tive bac te rial food. You would have gen er ated such a bloom
of bac te rial growth that the bac te ria were suck ing up the ap plied ni tro gen. Typ i cally,
ni tro gen is not ab sorbed very ef fec tively in the fulvic mol e cule. NO3 and NH4 are not
re ally that re ac tive with fulvic acid.Graeme: Dur ing your pre sen ta tions, there is very rarely men tion of the min eral link
to mi crobe health. I am al ways in sist ing on the im por tance of the cal cium / mag ne sium
ra tio to pro vide ox y gen for mi cro or gan isms. You have high lighted cal cium re ten tion.
How im por tant do you see cal cium and other min er als for microbe welfare?Elaine: I agree that it’s ex tremely crit i cal. The only rea son I don’t cover this min eral
link is due to lack of time dur ing my pre sen ta tions. It’s not a sim ple sub ject - it would
take sev eral hours to ex plain. It’s not just the ef fect of min er als upon the mi crobes. It’s
a feed back sys tem. Mi cro or gan isms will in flu ence the way mi cro-nu tri ents are held,
where they are, and up take of those min er als in the soil. How ever, if the cal cium is not
there to flocculate the soil, there is sim ply in ad e quate hous ing con di tions for mi cro or -
gan isms, par tic u larly bac te ria, to flour ish. The bac te ria need to get in there first, to
pave the way for the fungi. In high-mag ne sium soils, for ex am ple, the hous ing con di -
tions for bac te ria are so poor that they be come very vul ner a ble to all kinds of en vi ron -
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men tal changes in weather, tem per a ture, mois ture, dry con di tions, etc, but prob a bly
more im por tantly, with out soil floc cu la tion and the as so ci ated pro vi sion of good liv ing 
quar ters, bac te ria and fungi are vul ner a ble to the pred a tors. They get eaten and then
they’re gone. It’s like the home less hav ing to live un der a bridge in win ter. There’s no
place to be safe and se cure. When you bring in the cal cium and flocculate the clay
structure, now you have all these little apartments for the bacteria to grow in.Graeme: An other ques tion about mi crobe health and safety. The eco-agron o mists
are strongly against muriate of pot ash, due to the mi crobe kill ing po ten tial of a ma te rial 
con tain ing 50% chlo rine. You sug gested that the dam age po ten tial was gov erned by
soil type. What lim its or mag ni fies chlo rine dam age, and how much can be applied
safely?

Elaine: This is a topic we re ally need to look more closely at. There are other vari -
ables in volved here. For ex am ple, the amount of or ganic mat ter plays a role in dam age
po ten tial. Po tas sium re ten tion is also so de pend ent upon the type of clay pres ent.
Kaolinites, for ex am ple, adore pot ash, and it ends up in side the clay struc ture, and it’s
like a never-end ing stor age com pli ment for pot ash. Whereas, in a mont mo ril lo nite soil, 
you can’t tol er ate much po tas sium go ing into that sys tem, be cause there’s no place to
store it. It’s highly vari able - then you add or ganic mat ter to the equa tion. How much
pot ash is go ing to be ab sorbed onto the re ac tive sites on that or ganic mat ter? We need
to do some in-depth work here, but who is go ing to fi nance this? Re ally, the US or Aus -
tra lian Gov ern ments should be of fer ing fund ing to look at these crit i cal ques tions
regarding how does biology and chemistry work together?Graeme: In a soil with high elec tri cal con duc tiv ity (EC), with high EC ir ri ga tion, is
it pos si ble to es tab lish a vi a ble mi crobe pop u la tion and get them to flourish?Elaine: You can choose bac te ria or fungi that tol er ate those high EC or high salt con -
cen tra tions. We work with some sandy soils in Cal i for nia, where we are try ing to get
decomposers work ing to in crease or ganic mat ter and tie up the salts in the struc ture of
the or ganic matter. Graeme: Can humic acid play a role here?Elaine: Yes, it cer tainly can, but ide ally you need more re ac tive car bon to ini ti ate this 
whole pro cess. Humic ac ids can be brought in af ter things have been started - af ter the
bac te ria have be come es tab lished through stim u la tion with sim ple carbohydrates.Graeme: Af ter some of your lec tures in Aus tra lia, we have grow ers, with soil pH’s
of over 8, who are try ing to breed and ap ply fungi. Is there any point when the pH is
com pletely un suit able? Can a cor rect bac te ria to fungi ra tio ever be de vel oped in these
soils?
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Elaine: The fungi will still grow at those high pHs. That’s not a prob lem, but what
the fungi will do is grad u ally re duce those high pH con di tions. Fungi pro duce or ganic
ac ids that have a pH be tween 5.5 and 7, and these ac ids will move the soil to wards neu -
tral. The fungi just need the right soil. Grow ers have of ten been con cen trat ing on bac -
te rial food rather than fungal food.Graeme: I know that many peo ple have been in flu enced by the Amer i can con sul -
tants rec om mend ing sugar and mo las ses, but this may some times be coun ter pro duc -
tive, as it only feeds bacteria.Elaine: That’s right. This is bac te rial food, and the bac te ria outcompete the fungi ev -
ery time. If any thing, they will be mag ni fy ing their poor bi o log i cal bal ance. In many
cases these sug ars will leave them worse off than if they had done noth ing. Then they
can watch their pH go to 9.Graeme: You have sug gested that inocula are ques tion able, be cause they will not
nec es sar ily per form in local ised con di tions. We have an Azotobacter prod uct with
which we’ve had ex cep tional re sults in all soil types, and we also have sev eral other
prob lem-solv ing mi crobe prod ucts, which have also proven very re li able. How is this
happening?Elaine: Well, in the case of Azotobacter, there are only a lim ited num ber of strains. If 
some one could in clude all 126 strains in a sin gle blend, it might work in any con di tions 
all around the world. Graeme: That’s ex actly how this blend is for mu lated. In fact, a de vel op ment team
has iden ti fied a to tal of over 200 strains and all of them are in cluded in one blend.Elaine: If you can sup ply a func tional group cov er ing all strains, you are po ten tially
cov er ing ev ery con di tion. If you in tro duce this type of blend to a soil that has been re -
ally ham mered, then there are a lot of niche spaces there and no body to com pete with
them. In dig e nous spe cies were of ten not de signed to sur vive in a ploughed field. They
of ten can’t thrive in con di tions with so lit tle or ganic mat ter. There is a place in these
sit u a tions for an inoculum with more ver sa til ity. How ever, when you have re claimed
that field by build ing or ganic mat ter and bi ol ogy, then the nat u ral spe cies will com pete
more ef fec tively with the in tro duced spe cies. When you con cen trate on an inoculum
fea tur ing just one genus, you have a far higher chance to succeed. Graeme: What about inocula con tain ing a wide va ri ety of spe cies?Elaine: Again, in poor soils they may be of ben e fit, but in a soil with well-es tab lished 
foodweb they will prob a bly fail to com pete with the in dig e nous species.Graeme: Is there any risk that, by add ing a huge amount of bac te rial inoculum and
feed ing the new com ers with sugar, that the en tire foodweb can be thrown out of bal -
ance?Elaine: We can of ten as sume that an inoculum is used be cause of a lack of soil-life. If 
the hous ing con di tions aren’t there, how do we ex pect the new ad di tions to sur vive? I
have some times seen com pletely in ap pro pri ate spe cies in cluded in inocula and they
can cause im bal ances. If they over whelm the sys tem, we can see root symp toms sim i -
lar to a dis ease. Here we have to come back in with a com post with a huge di ver sity of
mi cro or gan isms to restore balance. 
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Graeme: An other ques tion about fungi / bac te ria bal ance - When mak ing com post
tea, the bac te ria breed far more rap idly than the fungi. Would n’t the end brew be com -
pletely un bal anced for this reason?Elaine: You can en cour age fungi growth in that me dium, so long as you sup ply a sur -
face for the fungi to grow on. This is why it is im por tant to add kelp or humic acid to the 
brew. It is also im por tant to re strict brew ing time to 24 to 48 hours from a fun gal point
of view. Af ter the fungi have ger mi nated, they don’t sur vive well in this me dium be -
yond two to three days. Some of the more re cent com post brewer de signs use a vor tex
ef fect rather than putt ing the mix ture through pipes. The vor tex ox y gen ates the mix -
ture with out dis lodg ing fungi from the sur faces. These de signs are more ef fec tive in
en sur ing a good fungi to bacteria ratio in the end brew.Graeme: How im por tant is the de sign fac tor in the ef fi ciency of the com post tea
brew ers? Is there any po ten tial for grow ers to con struct their own in ex pen sive equip -
ment, us ing 1000-litre tanks and spa heater / blow ers? These could be con structed for a 
frac tion of the price of com mer cial modules.Elaine: As long as the aer a tion is good, they would prob a bly be ac cept able, but I
would like to test the com post tea to de ter mine how well these DIY ma chines per form.
The ‘Soil Soup’ peo ple pro duce a re ally good aer at ing / mix ing noz zle, which they sell
sep a rately. You sup ply the tank and pump. They can sup ply noz zles to aer ate tanks as
large as 2000 gal lons. I’ve tested tea made from their 500-gal lon tank, and that’s
wonderful stuff. 

Graeme: We of ten ex plain her bi cide dam age in terms of de struc tion of al gae and as -
so ci ated loss of this car bo hy drate food source for soil-life. We rec om mend the use of
fulvic acid with her bi cides to iso late res i dues and speed the biodegradation of those
res i dues. Do you con sider this a worthwhile practice?Elaine: I’ve never done this be fore, but it does sound like a very good idea, and in
the ory it should work well. How ever, I’d still like to test the idea. I al ways like to have
test data. It would ac tu ally be quite sim ple to test. We would just need to mea sure
foodweb dif fer ences with and with out the fulvic detoxifier.Graeme: Do you have any tricks to re plen ish the al gae which have been dec i mated
by her bi cides, or are there ad di tives which can sub sti tute for this dis rup tion in car bo -
hy drate production?Elaine: We have had very good re sults when re search ing Yucca shidigera. This is a
steroidal saponin, which is a par tic u lar com plex car bo hy drate that we have found to be
very ef fec tive in this con text. It is re ally a band-aid to some ex tent, be cause al gae can

Prof Elaine Ingham 49

“You can en cour age fungi growth in that me dium, so long as you
sup ply a sur face for the fungi to grow on. This is why it is im por -
tant to add kelp or humic acid to the brew. It is also im por tant to re -
strict brew ing time to 24 to 48 hours from a fun gal point of view.
Af ter the fungi have ger mi nated, they don’t sur vive well in this me -
dium be yond two to three days.”



breed and in crease and con tinue to sup ply food in def i nitely, while Yucca is just cor -
rect ing an im me di ate def i cit.Graeme: Yucca is very ex pen sive in Aus tra lia, but could our in ex pen sive saponin
prod uct, which I men tioned ear lier, be used to com pen sate for al gae losses? Elaine: In all like li hood it could be. We would be very in ter ested in test ing that ma te -
rial to de ter mine its po ten tial. In gen eral, I would pre fer to see grow ers re duce or re -
move her bi cides by im prov ing the bal ance in their soils. Weeds are a symp tom of a
poor min eral and mi cro bial bal ance and, the more bal anced the soil, the less the weed
pressure.Graeme: Yes, some times it can be quite dra matic. I have pho tos of a tim ber tree crop 
where we were only asked to fer ti lise and bal ance the 1.5-me ter wide grow ing strip
which con tained the trees. In just four months, the inter-row area (which was pretty
rough, re cently cleared scrub) was a jun gle in fested with weeds and regrowth. The
grower was in tend ing to her bi cide fol low ing his re turn from an ex tended hol i day. The
area, which had been minerally bal anced and microbially ac ti vated, con tained just the
oc ca sional weed. It was like chalk and cheese. Elaine: Yes, it can hap pen quite rap idly. You’re get ting rid of those weeds be cause
they do better when there’s low ox y gen con cen tra tions in the soil or if you set up the
right con di tions for weeds to pros per, like high nitrates. Graeme: The prob lem is that, when you are deal ing with broad acre crops, there is
sim ply no bud get for ma jor soil cor rec tions, and the po ten tial to bal ance soils for weed
con trol just is n’t there.Elaine: Yes, I ad mit that this can be a prob lem. Graeme: If there is a short age of fungi in most soils, would it be safe to as sume this
bi o log i cal de fi ciency, and to be gin a pro gram to re build fungi with out prior testing?Elaine: Yes, we of ten sug gest that a fun gal food feed ing re gime is in sti gated, and a
year down the track we be gin test ing and see how far we’ve got ten. Graeme: I al ways like to try to tie in var i ous sys tems, to take pieces from ev ery -
where in an at tempt to gain a deeper un der stand ing. There are times when we have
com pletely bal anced a soil, yet brix lev els re main in ad e quate. We of ten use a LaMotte
test at this stage and find a lack of bi o log i cally avail able cal cium, and leaf tests will
also show a cal cium de fi ciency. It seems that this wide spread lack of fungi may be con -
trib ut ing to the cal cium shortage. What do you think?Elaine: Yes, quite of ten it is a lack of mycorrhizal fungi on the root sys tem, and this
is a very im por tant prob lem which should be ad dressed. The fact is that, if you use pes -
ti cides or her bi cides reg u larly, it is un likely that you will have healthy mycorrhizal
fungi. In fact, in many cases you won’t have any at all. This is where you will need a
mycorrhizal inoculum to get them back in there. Graeme: Is an inoculum based on these fungi dif fi cult to pro duce?Elaine: It is very easy to pro duce a very sta ble mycorrhizal in oc u la tion, be cause they
pro duce some great ex ter nal spores, and so you just har vest those spores and there’s
your in oc u la tion.
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Graeme: Would it be ap plied in liq uid or dry form?Elaine: You can ap ply it in a car rier. Some times we will grow seed lings in
mycorrhizal spores be fore trans plant, or we can drib ble a row of spores un der neath the
seed at plant ing. For es tab lished plants you can put cores down next to the root sys tem
and re fill that core with a com bi na tion of com post and mycorrhizal spores. If you want
to in tro duce mycorrhizal spores to a com post tea, then you in tro duce them im me di -
ately be fore ap ply ing the brew. If you in tro duce them be fore brew ing, then they will
ger mi nate and the brew ing cy cle will kill them. It is im por tant to use in dig e nous
mycorrhizal fungi, so an ef fec tive inoculum would prob a bly need to be manufactured
in Australia. Graeme: The prob lem, of course, in con ven tional ag ri cul ture is that you in oc u late
and then move in with her bi cide and you’re back to square one. The cot ton grow ers in
Em er ald are hav ing prob lems with some thing called ‘Long Fal low Dis or der’, which is
es sen tially a short age of mycorrhizal fungi called VAM. They be lieve that the only
good plant is a dead one if it’s not cotton. Dur ing fal low pe ri ods ev ery thing is killed off 
and noth ing re mains to sus tain sym bi otic spe cies like VAM. There seems lit tle point in
try ing to cor rect a sit u a tion like this, when there is no ac com pa ny ing change in man -
age ment prac tices. Is there anything these guys can do to improve things?Elaine: I bet they have fusarium prob lems as well.Graeme: Yes, they do.Elaine: Well, that’s why. Yes, there is some thing they can do about it, apart from the
ob vi ous so lu tion of re mov ing the tox ins from the sys tem. They could plant an
understory - un der neath the cot ton plants - of some real short-stat ure, fun gal-dom i -
nated plants. There are a num ber of very hardy plants like this, which you can drive
over and abuse to your heart’s con tent, but all the while they will be sup ply ing
mycorrhizal fungi to the root-zone of their cotton crop.Graeme: What sort of spe cies would you sug gest?Elaine: There are some re ally short mint plants that work. There’s lav en der - ba si -
cally very short-stat ure, pe ren nial plants. Typ i cally, you un der-seed with these plants
when you are plant ing the cot ton. These plants don’t get any higher than a half inch to
two inches, so they are never a prob lem. If it gets too dry, they may be come dor mant
but they leave a good mat of roots, so there’s no ero sion. More im por tantly, these roots
are dom i nated by the right kind of mycorrhizal fungi, so there’s your inoculum all the
time - even when you rip up the cot ton, the mint or what ever will con tinue and you can
replant amongst it. Graeme: So it be comes no-till, in ef fect?Elaine: Well, if you want to plough, then you plough down the strip where you are
go ing to plant the cot ton, so you don’t have the ero sion or loss of nu tri ents as so ci ated
with con stantly work ing the soil. I just don’t un der stand why grow ers don’t do these
sorts of things. They work.Graeme: Well, it cer tainly sounds like some thing the cot ton grow ers should be look -
ing at. Ac tu ally, while we are talk ing till age - Are you fa mil iar with Don Schriefer’s
till age meth ods, ie leav ing corn roots in the ground to rot and plant ing the next crop,
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like soy beans, in be tween the old corn rows with deep-rip ping, to break the hard pan
be low the new crop each year, if needed. Is this ap proach more sus tain able from a mi -
cro bial perspective?Elaine: You men tioned the con cept of deep-rip ping to re move the hard pan at four
feet or four inches or what ever. The rea son the pan is formed is be cause the soil got
com pacted, then went an aer o bic. It al ways is the mi cro or gan isms get ting the life back
into that hard pan that opens it up and pre vents it from re form ing as a com pacted hard -
pan zone. Soil-life is the key. It need n’t take very long with bi ol ogy. Work at Ohio
State Uni ver sity shows that you can break up a hard pan at four inches in six weeks by
just get ting the right kinds of fungi into that soil. You can break up a hard pan at four
feet in six months. Graeme: Do the ben e fi cial mi crobes work at that depth?Elaine: Yes, but you need the ‘taxi cabs’ to move the or gan isms down to that depth,
so you have to have the mi cro-ar thro pods func tion ing in that sys tem. They are the ones 
that cart the mi crobes down there. You can’t rely upon wa ter. Earth worms, cen ti pedes, 
mil li pedes, bee tles, bee tle lar vae, spring tails - these are the taxi cabs to get the ben e fi -
cial microbes down deep.Graeme: Ev ery one talks about the top six inches as the aer o bic zone where the bi ol -
ogy hap pens - This is a new per spec tive. Elaine: There are some mis guided ideas about how far down soil goes. If you have -
n’t messed up your soil struc ture, it is ac tu ally pos si ble to sus tain soil-life down to
twelve miles. That’s how far we’ve gone. It’s only be cause we have messed up the soil
and put in those hardpans at four inches that we have this idea that it is nat u rally an aer -
o bic and not alive be low that level. An aer o bic or gan isms are alive, but they don’t al -
low root growth. In ag ri cul ture, when we mold board-ploughed, we only went down
four to six inches, so that was where the hard pan de vel oped. Now we go in and
deep-chisel or we rip and we go down to four feet, so that’s where the hard pan is form -
ing. Now the USDA only de fines soil as go ing down four feet - Duh! I wonder why!
[laughs].Graeme: Can plant roots grow in an aer o bic con di tions?Elaine: An aer o bic bac te ria pro duce or ganic ac ids with an av er age pH of 2. There is
no plant that will grow its roots into this kind of acid ity. That’s why I talk about aer o bic 
bac te ria with a pH above 7. I talk about fungi with pH buf fered be tween 5.5 and 7.
How does a soil get be low 5.5? - An aer o bic pro cesses - You’re messed up big time
when you see your pH go below 5.5.Graeme: You have sug gested that any thing more than 200 kg of salt fer ti lis ers per
hect are in a sin gle ap pli ca tion is det ri men tal to mi crobes. Most con ven tional grow ers
ap ply more than this. How det ri men tal is it, and can dam age be re duced by buff er ing
with compost or humates?Elaine: It is quite de struc tive and it can be buf fered by humates or com post, but, in a
lot of work that we are do ing all over the United States, we have taken grow ers to the
point where they don’t ap ply any fer ti liser. Prob a bly the best re search ex am ple is ‘Eco
Systems’ at the Uni ver sity of Geor gia - a pro ject that started back in 1981. In 1984 they 
stopped us ing pes ti cides and her bi cides. There are no in sect prob lems and min i mal
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weed prob lems. In 1986 they stopped us ing fer ti lis ers. The green ma nures that they use 
in those sys tems sup ply the ni tro gen needed. Their yields of corn are higher than the
con ven tional sys tem ev ery year. If you can sup ply a very good com post as an inoculum 
of full bi o log i cal di ver sity and if you sup ply the foods to feed all of these or gan isms
year af ter year, then you don’t have to use fer ti lis ers. Good com post is the key here. If
you go an aer o bic while you are pro duc ing com post, then you just lost all of your ni tro -
gen. It just left as am mo nia - it was volatised. You also lost all of your sul fur as hy dro -
gen sul fide - the gas that has that rot ten egg smell. You also lost most of your iron as
iron sul fide. You sim ply don’t have the nu tri ents left in something that is in essence
‘putrefied organic matter’. Graeme: That’s a ro man tic way to de scribe any com post not up to your stan dard!
[laughs].Elaine: [laughs]. Well, you have to make it messy. You have to make peo ple un der -
stand.Graeme: Yes, I know - and that’s your great gift. You can re ally drive home these is -
sues. An other ques tion I have been want ing to ask you - You’ll have to ex cuse the
num ber of ques tions - I use this in ter view se ries as a tool to in crease my own knowl -
edge. The read ers are ba si cally forced to share in my learn ing pro cess [laughs]. I
wanted to ask you about or ganic mat ter test ing, as this is a ma jor is sue af fect ing mi cro -
or gan isms. There is some de bate about the re spec tive va lid ity of dif fer ent or ganic mat -
ter mea sur ing tech niques. Can you clarify the confusion?

Elaine: The whole is sue of mea sur ing or ganic mat ter is in a state of flux at pres ent. I
look at each lab and try to in ter pret them based upon their own lim i ta tions. The stan -
dard USDA-type tests, for ex am ple, tend to un der es ti mate the amount of us able or -
ganic mat ter avail able, while some of the Albrecht-style labs, like the Perry labs, tend
to over es ti mate the ac tual microbially ac tive or ganic mat ter which could be uti lised by
bac te ria and fungi. The re al ity, from a bi o log i cal per spec tive, is some where be tween
these two num bers. The bot tom line is that, if your or ganic mat ter level is above 3% on
any test, then you have a de cent amount of or ganic mat ter feed ing your or gan isms. Ide -
ally, I would like to see or ganic mat ter up around 8%, be cause then I know that I have
the full smor gas bord of food to feed the full spec trum and to pro mote nu tri ent
retention, nutrient recycling and disease suppression. Graeme: Un for tu nately 8% or ganic mat ter is a fairly rare oc cur rence in Aus tra lia.Elaine: Well, your soils in Aus tra lia are very weath ered. They’re an cient soils, so
you re ally need to put an ef fort into build ing or ganic mat ter in these soils. The par ent
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ma te rial, the clays which con fer stor age ca pac ity, are old - they are es sen tially worn
out and you’ve got to use or ganic mat ter to get the fertility back. Graeme: There are small pock ets like North ern NSW, for ex am ple, which have ex -
cep tion ally high or ganic mat ter, we have seen soils that con tain up to 18%. Are there
any prob lems with ex ces sive or ganic matter?Elaine: There can be a prob lem in these soils in main tain ing struc ture. If you start
com pact ing 18% or ganic mat ter, it’s re ally easy to have it col lapse. Then you have
stink ing, smell ing, pu tre fy ing or ganic mat ter. You have to main tain the life in that soil
to main tain the struc ture. I love soils like this - If you can build a good foodweb within
them, then you can grow spec tac u lar pro duce - Alaska-size veg e ta bles, 200-pound
pump kins, two-feet car rots and wheelbarrow-sized cabbages.Graeme: From a grower’s per spec tive, green ma nure crops and cover crops are a far
more cost-ef fec tive prop o si tion than com post, if you are try ing to build or ganic mat ter
- do you think there is a role for inocula to speed the con ver sion of or ganic mat ter to or -
ganic car bon, par tic u larly if the grower is just start ing in bi o log i cal ag ri cul ture and
there is no guar an tee of a good microbe base?Elaine: Yes, def i nitely. It’s al most like you have to in oc u late in those con di tions, be -
cause you’re not go ing to have your own pre mium com post avail able. Get it started,
hedge your bets and give it a chance to get as much start ing di ver sity as pos si ble. Once
the wheels are in mo tion, you will de velop your own sets of organisms. Graeme: How do you feel about add ing a lit tle com mer cial ni tro gen to the pic ture
be fore you shal low-in cor po rate your green crop? If there is any doubt about the
amount of ni tro gen pres ent in re la tion to the large bulk of or ganic mat ter, we usu ally
rec om mend some ex tra ni tro gen to re ally make the most of your lim ited op por tu nity to
build carbon efficiently.Elaine: No, I don’t have any prob lems with this. It’s a good idea, as long as you have
a healthy foodweb and you don’t ex ceed 100 kg of ni tro gen per hect are.Graeme: One more ques tion re gard ing inocula. I’m al ways a lit tle con cerned about
their use in cold tem per a tures. We have nu mer ous grow ers us ing our Bio-N and Bio-P
prod ucts for seed treat ment. Of ten, when they plant in win ter or early spring, the soil
tem per a tures can still fall be low 5°C, which would nor mally slow down the bac te ria.
There is still a gain in treat ing seed, re gard less of cli ma tic con di tions, be cause the
juices that house the dor mant cysts in these prod ucts con tain a range of growth hor -
mones that kick-start seed lings. How ever, I’m al ways won der ing just how well the
Azotobacter survive this cold start. Elaine: The or gan isms form dor mant struc tures in freez ing con di tions and they lit er -
ally wake up in spring. You don’t ac tu ally lose them. The better the soil struc ture in
terms of ag gre gates, the less likely they are to ac tu ally freeze. How ever, if you have no
ag gre ga tions, then many spe cies may not survive a freeze.Graeme: Thanks for giv ing me so much time. I’ve re ally en joyed talk ing to you. I’ll
send you a copy of Acres Aus tra lia when the in ter view is pub lished.Elaine: It was a plea sure. I’m look ing for ward to you com ing down and vis it ing the
new lab at Lismore. I’d love to show you around to see what we are do ing.
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MALCOLM BECK
Interview recorded December 2001Malcolm Beck, au thor of ‘The Se cret Life of Com post’ and

founder of a lead ing Texan com post com pany, Gar den-Ville,
was one of the most de light ful in ter view sub jects I en coun tered
dur ing my re search for this book. Look ing dis arm ingly like Buddy 
Ebson, the ac tor who played the Texan hill billy Jed Clampett in
the Beverly Hill bil lies. Malcolm shares the same Texan drawl
and man ner, but this is where the sim i lar ity stops. Malcolm has

been a tre men dously suc cess ful busi ness man, with his Gar den-Ville com pany 
pro duc ing around 200,000 tonnes of com post an nu ally and mar ket ing a va ri ety 
of other prod ucts, most of which he has per son ally de signed. An af ter noon with 
Malcolm is like a les son in the su preme im por tance of keep ing things sim ple.
Why waste the time and money to per fect the en ergy-in ten sive art of wind row
com post ing when some ba sic tricks can pro duce a static com post with a more
de sir able end anal y sis. The se cret to suc cess ful ag ri cul ture, ac cord ing toMalcolm Beck, is to ask a sin gle ques tion be fore any man age ment de ci sion.
That all-im por tant ques tion, “Does na ture ap prove?” has be come the ba sis of
Malcolm’s ed u ca tional pro grams and con sult ing ca reer. Sit back and mar vel at
the prac ti cal wis dom of this ter rific Texan and re cog nise that ‘The gold in them
there hills’ co mes not from the ground but from the mouth of this self-made ob -
server of na ture.

Graeme: I have re ally en joyed your pre sen ta tions. Thanks for putt ing aside some
time for the in ter view. It seems like per haps half of the con fer ence crowd are cer ti fied
or ganic grow ers. What is your opin ion of the cur rent state of organics?Malcolm: I used to be a fa natic about organics, but now I’ve come to the con clu sion
that I don’t want to put la bels on any thing. I want to look to na ture and see what she ap -
proves of. Who are we to out guess na ture? We are sup posed to be work ing on na tional
stan dards in organics. It’s been go ing on ten years and they are up to thirty-two thou -
sand pages cost ing mil lions of dol lars. You’ve got all these pages that are tell ing you
what you can’t do but very lit tle of what you should do. They should tell you what you
have to do, what you need to do - what you need to do to build a soil up. Once you get
your soil built up, you don’t need all of those things that you can’t do. An other prob lem 
is that there is now a wide gulf be tween the chem i cal farm ers and the or ganic farm ers.
Now they hate each other. That’s no good.Graeme: I don’t think it’s quite the case in Aus tra lia. Of our sev eral thou sand cli -
ents, there are only about three hun dred or ganic grow ers. The rest of them are con ven -
tional grow ers ben e fit ing from the best of both worlds.Malcolm: How it works here is, if a guy is a ca sual farmer or an ab sen tee farmer with
some other job, he might be in ter ested in hear ing about organics, but if he is farm ing
for a liv ing, he does n’t want to hear any thing about organics. You come and talk
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organics to him and he won’t even give you the time of the day. Now, if I go and talk to
him and tell him I’ve been go ing to a few farm con fer ences and been do ing a lot of
study and that I’ve dis cov ered some things that might in crease his pro duc tion and cut
his costs, now he says, “Tell me about it.” So I tell him the same thing, I just don’t call
it organics.

Graeme: We do the same sort of thing. Of ten, af ter adopt ing a few of these ideas, the
farm ers sud denly real ise, “Gee, I can get half as much more for or ganic pro duce, I
only need to do a cou ple more things and I’m there.”Malcolm: The cer ti fied grow ers are just a lit tle speck com pared to all oth ers. Charles
Walters, the fa ther of all this, told me, “Malcolm, we are just pee ing in the wind un til
we get main line ag ri cul ture un der stand ing these ideas.”Graeme: The change is hap pen ing a lot faster in Aus tra lia.Malcolm: Well, you prob a bly don’t have the big ag ri cul tural in sti tu tions which gov -
ern how we farm.Graeme: Per haps, but I am in clined to think that crony ism is more the prob lem. I
don’t think the mul ti na tion als have pro gressed as far in Aus tra lia in terms of hav ing the 
gov ern ment in their pocket or the learn ing in sti tutes so be hold ing to them. Un for tu -
nately, we are head ing down that path, but there is still hope.Malcolm: The mul ti na tion als fi nance all of the in sti tu tions’ re search, and all of this
grant money is what they sur vive on. They have got into a po si tion where they can’t
an tago nise the peo ple they get the grants from. Graeme: They can’t bite the hand that feeds them. Malcolm: Yes, they are caught be tween a rock and a hard place. Texas A & M is the
big ag ri cul tural land grant col lege in the South - they get a cer tain amount of money for 
ev ery acre of land that’s in cul ti va tion. They would like to go or ganic or na ture-ap -
proved, but they can’t af ford it. Who would pay their wages? The other is sue is that,
for some of them, par tic u larly the old-tim ers, it’s very hard to say, “I’ve been teach ing
it wrong and prac tic ing it wrong for sixty years.” How do you do a 180-de gree turn?
It’s very hard to do. They’ve got a lot of good re search in draw ers up there. At one
point, they did a lot of re search on coal - lig nite, leonardite - it was good re search. It
works as a slow-re lease en ergy in the soil. They used lo cal lig nite, so it had good po -
ten tial. When they put it in a drawer, I asked them why and they said, “there was no in -
dus try out there sup port ing it, so why should we pub lish it?” How can there be an
in dus try to sup port it if they don’t pub lish? The only way we can move for ward is with
con fer ences like this. Charles Walters does n’t push organics he pro motes eco-ag ri cul -
ture. I push, “Does na ture ap prove?” There are things that are re ally valu able that
organics will never con sider. I’ll give you three ex am ples. The first one is urea. There
is a cer tain way you can use urea in small amounts, with humic acid and mo las ses, and
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it’s great! The mi crobes ac cept it the same way they do urine. The sec ond thing is that
we have to learn how to use bio-sol ids.Graeme: What about the is sue of heavy met als?Malcolm: All of our food co mes from our best farm land. It’s the min er als and the nu -
tri ents and en ergy from our best farm land and it’s be ing bur ied in the land fill. That’s
vi o lat ing na ture’s law as far as you can vi o late them. The Asians have main tained soil
fer til ity for forty cen tu ries, be cause they use hu man waste. We’ve got to learn to keep
it clean. We’ve got to learn to pro cess it prop erly, be cause ev ery com mu nity, ev ery city 
in the world ev ery where is mak ing bio-sol ids. This is our best re source and we are
lock ing it away from its nat u ral cy cle for ever. We’ve got to learn to use it! Com post ing
is the trick, but not with wind rows. Wind row turn ers are a waste of time. You need
static piles.Graeme: That’s a pretty con tro ver sial state ment. At the mo ment, Elaine Ingham has
had a big im pact in Aus tra lia. There are many grow ers who have set up their wind rows, 
and they are do ing CO2 mon i tor ing and wa ter ing and check ing tem per a tures. They are
turn ing ev ery day. It’s a pretty in ten sive pro cess and you’re say ing it’s a waste of time.

Malcolm: Have you ever seen na ture make a wind row? I’ll come back to that later.
I’d like to talk more about the po ten tial of com post ing bio-sol ids first. I like to com post 
for around six months. At one point, we sent off four of our com posts to one of the
lead ing uni ver si ties, for anal y sis. Af ter a cou ple of months, I got a call from the Pro fes -
sor friend who was or gan is ing the tests. He said, “Do you ever have any prob lems with
in sects in your com post piles?” and I said, “No, it gets too hot.” He told me that 28%
of the mi crobes he had iso lated were well known in sect patho gens which keep trou ble -
some in sects un der con trol. Then he called back a cou ple of months later and said,
“you’ve got some valu able stuff in that com post,” and I said that I was al ways try ing to
tell peo ple that. He said 18% of the mi crobes he had iso lated were well known mi -
crobes in in dus try to de grade toxic ma te ri als. Even heavy met als can be neu tral ised by
mi crobes. In Cal i for nia, some years ago, there was a prob lem where farm land was
draw ing into a dry lake and they found de formed an i mals around that lake bed. They
know that some thing ge net i cally toxic had caused the prob lem, so they tested the soil
in that lake. In the first six inches, they found 700 ppm of se le nium. At four parts per
mil lion, it’s a nec es sary nu tri ent, but at these lev els it was highly toxic. The Bu reau of
Land Rec la ma tion said that the area had to be cov ered with two foot of top soil, un til a
bi ol o gist sug gested com post ing away the tox ins. They de cided to in tro duce truck loads
of cit rus pulp from the juice fac to ries to the dam aged soils and then trac tors would till it 
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down to depth. Then they watched and mon i tored. The first thing that hap pened was
that the mi crobes went to work on the se le nium be fore they even started break ing
down the pulp. It was as if they real ised that this stuff was a prob lem and they had to re -
duce the lev els. They had it charted out and they could show that, at the cur rent rate, it
would take ten years of in-ground com post ing to get down to the 4 ppm. At 4 ppm, the
mi crobes leave it alone. That’s na ture at work. They could n’t fig ure where the se le -
nium could be go ing, so they put a can opy over the area and tested the air. They found
out that the mi crobes were tak ing the se le nium and com bin ing it with three other el e -
ments and dis si pat ing it as a gas, which then set tled out all over the earth and sup plied
se le nium as a nu tri ent in stead of a toxin. Is n’t na ture beau ti ful? My point is that you do
the same thing with bio-sol ids, if you do it right, and that’s not us ing wind rows. You
have to use static piles. I used to have a bio-sol ids per mit. When I got it, they said to
me, “Okay, Beck, we know you use static piles, but you gotta do wind rows, be cause
that’s a proven method.” I said, “No, I ain’t!” They said, “Yes, you are!” and I said,
“You ain’t gonna stop me!” and I walked away. So I used three parts of ground up tree
trim mings. I used a tub grinder to break it down to two-inch [approx 5 cm] pieces.
Most of them use four to six-inch [approx 10 to 15 cm] pieces, but you need sur face
area. I used three parts of this with one part of bio-sol ids. Bio-sol ids come with 60 to
80% wa ter. I blend it up real good. I push it onto a pile as high as the trac tor, pick it up
and drop it on. I don’t drive on the pile, be cause that com presses it. I don’t ever push it
onto the pile - just run up to it and drop it on. This is the se cret to it not go ing an aer o bic
- you blend it up first and then pile it up with out pres sure.

Graeme: So the key to not go ing an aer o bic is the par ti cle size and the pile-build ing?Malcolm: Yes, and I have never ever had the rot ten egg smell Elaine talks about, and
yet I have static piles that are thir teen foot [approx four metres] high. If I was to take a
whole heap of old fruit or whole veg e ta bles and put it into my pile with out break ing it
up, then I would go an aer o bic. The pro teins and sug ars are sealed in the whole fruit,
and it has to go an aer o bic be cause it can’t get any ox y gen to it. If you grind this stuff up 
first, you never have any prob lems. In West Texas, just like in parts of Aus tra lia, you
might get six inches of rain. In East Texas, you get sixty inches of rain. You can do
static piles in ei ther. In East Texas, you never have to worry about wa ter, and as long as 
you’ve got the pile loose enough, it never goes an aer o bic. If you are sit ting in a hole,
then you will have prob lems, be cause any thing sit ting in wa ter will go an aer o bic if it
has a little bit of protein. Graeme: What about leach ing in high-rain fall ar eas?Malcolm: If you got that big, big static pile, it ab sorbs all the rain, but in a wind row
you get a lot of leach ing. The big ger the pile, the more mois ture it can hold, un til it can
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dis si pate the mois ture with its own heat. My main com post site is five acres and it
drains to wards the neigh bours. As long as I kept the sites full of big static piles, there
was never any run-off. When they clean up most of this com post, sud denly ev ery thing
is run ning back into this guy’s yard. Those big piles take it and re lease it real slow. The
only prob lem I ever had was when we had 58 inches. One fall alone was ten inches, and 
then I had com post tea run ning out. If I had wind rows out there, I’d have rivers run ning 
down be tween them - you have to make static piles as high as the tractor can reach.

Graeme: The main ap peal of wind row ing is the shorter pro duc tion time...Malcolm: My com post takes six months, and they can make theirs in six weeks with
wind rows. A wind row turner costs $250,000. Re mem ber, you only have one wait ing
pe riod. We are bring ing in 250 yards of waste ma te rial to com post six days a week. So
I start to stag ger all my piles. I don’t have any thing to sell for six months, but dur ing
that six month-pe riod I just made my self $250,000, be cause I did n’t have to buy that
compost turner. Graeme: It’s not just the cost of the turner, it’s the la bour, the ma chin ery run ning
costs and the fuel...Malcolm: That’s right - we buy a big loader that co mes with a four-yard [approx 3.7
m] bucket and we in crease it to a six- or seven-yard [approx 5.5 to 6.4 m] bucket, be -
cause the stuff we are han dling weighs half of what sand, dirt and gravel weighs. So
you save by buy ing a smaller trac tor and en larg ing its ca pac ity. I do that in my own
shop. I get some grader blades and weld them on the bot tom, put quar ter-inch [approx
6 mm] steel or half-inch steel [approx 13 mm] and weld it around the sides. You just
make it a big ger scoop. If you have a good op er a tor, it takes 35 feet [approx 10.7 m] to
op er ate that trac tor. You go into the pile, pick up a scoop and turn around be hind you
and dump it within 35 feet. Each time, you ef fec tively move the whole pile 35 feet. I
start the pile 130 feet [approx 40 m]away from my screen. By the time of the last turn -
ing, it’s right at the screen. I never have to wa ter it and it’s never too wet.Graeme: Do you do any mon i tor ing or check tem per a tures or CO2, any of the stan -
dard man age ment prac tices rec om mended by Elaine Ingham?Malcolm: No, no, no. When you turn a com post heap, you lose a lot of mois ture. In a
dry area, you can’t af ford to lose that mois ture. Any bot tles that are in there are get ting
bro ken up into lit tle pieces. You break up sty ro foam cups into lit tle pieces too small to
screen out. Now you’ve got glass and sty ro foam in your com post. Any thing from the
sta bles and race tracks is full of that stuff. Ev ery time you turn that pile, there goes your
am mo nia, there goes the car bon di ox ide. You have lost ni tro gen and car bon. You want
that car bon di ox ide to stay there and turn into car bonic acid. We need the car bon more
than any thing else. The at mo sphere is al ready too full of car bon di ox ide. One of the
most pol lut ing things in the world is wind row com post ing. You are load ing the air with 
am mo nia and car bon di ox ide. Keep it in the pile and give the mi crobes time to mess
with it. Isn’t that common sense?Graeme: It does make sense. Have you ac tu ally tested your com post with Elaine to
see if it’s as good as you think it is?
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Malcolm: Yes, it has the per fect bal ance of fungi and bac te ria. I just sold my com -
pany and the new peo ple are tri al ing wind rows. The fungi to bac te ria ra tio is way out of 
bal ance and there are no fungi.Graeme: That’s a big prob lem in wind row com post ing in Aus tra lia. Malcolm: Well, think about it. Ev ery time you go through with that wind row turner,
you speed up the bac te ria, but in the pro cess you break up all the fun gal mass. Now
they gotta re or gan ise. Of course you’ll have bac te rial dom i na tion. How else could it
be? When you get through with the wind row, you got a lot of hard wood that the fungi
never got a chance to work on, and your ni tro gen ma te rial is all dust. So you’ve got
wood and dust. The dust blows away and you got hard wood. I never have any dust in
my static piles, be cause the fungi have it all tied to gether. There is no dust in it, even
when it’s dry. Wind row com posts - man, the wind blows that dust. The one time we do
use wind rows is in our Aus tin, Texas yard, when we are deal ing with all-wood chips.
We put this in wind rows first, be cause it’s all wood. Then we open up a lit tle fur row in
the wind row with the bucket, and ev ery day we get two loads of ta ble scraps from the
pris ons. It’s nice and clean - no spoons or any thing. We take these scraps and in sert
them in the wood chip wind row. When the wind row is full, we go through with a wind -
row turner and blend it all in. Then we get around a hun dred big an i mal car casses each
- cows and horses. We dig a hole in that hot com post pile and we bury them in the
wind row and cover them.Graeme: You bury them whole, with out even chop ping them up?Malcolm: That’s right, and we go back through with a wind row turner in seven days
time and there’s noth ing.Graeme: What, the whole an i mal’s gone in one week?!Malcolm: Some times in as lit tle as four or five days. The first guy that told me that, I
said, “You are crazy,” but it hap pens. I watched a dem on stra tion once af ter five days.
Ev ery one gath ered around the spot where the cow went in and there was noth ing.Graeme: Not even a skel e ton?Malcolm: Noth ing! Some times you might find a horse shoe or a plas tic ear tag. Graeme: You would n’t want to push your arm too deep into a pile that ac tive...Malcolm: What better way to use dead chick ens, roadkill and things.Graeme: The large poul try farms have huge num bers of dead chick ens.Malcolm: I’ve seen chick ens dis ap pear in three days. You are right - you don’t stick
your hand in there or you’ll draw back with bare bones [laughs].Graeme: I guess I’d better start on some of my pre pared ques tions now. I no ticed in
your CV that you’ve re searched the use of nat u ral phos phates in al ka line soils. Con -
ven tional wis dom would sug gest that you are wast ing your time in al ka line soils, as
you need acid ity to get re lease. What were your findings?Malcolm: I found that, if you know how to use it, you can dou ble pro duc tion. I was
us ing soft rock and hard rock. The trick is to band the nat u ral phos phate right un der the
plant. Phos phate is made avail able by mi cro bial activity. The roots are grow ing right in 
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the stuff, and the car bonic ac ids from the plants and the mi crobes crowded around the
roots are mak ing the phos phate avail able. I in creased pro duc tion in to ma toes by 112%
using this technique.Graeme: Did you use it in gran u lar form or as a pow der?Malcolm: I used it as a pow der.Graeme: What ma chin ery did you use to band it? That’s the big prob lem usu ally.Malcolm: In the tri als, I ap plied it by hand, but you could de sign a planter box to do
it. In the tri als, I also broad cast it us ing a belt-spreader and got only a 5% pro duc tion
in crease. Band ing is the key. Graeme: Did you mix com post with it? Malcolm: Not di rectly, but the soil had had com post and a cover crop.Graeme: We mar ket soft rock phosphate in Aus tra lia. Do you think com post should
be blended with it?Malcolm: It be comes a com pletely dif fer ent prod uct with com post or humates added 
to give the mi crobes an en ergy source.Graeme: I see that you pro duce 250,000 yards [228,600 metres] of com post a year.
Is that mainly for the home mar ket?Malcolm: Yes, it is. Ag ri cul ture has n’t re ally dis cov ered the stuff. A lot of them
think you need twenty tons an acre [approx 50 tonnes per hect are] to do any good. Re -
search has shown that, if you band it on the row in hor ti cul ture, the most pro duc tive
rate is two tons per acre [approx 5 tonnes per hect are]. There is not much gain in ap ply -
ing much more than this. It’s not cost-ef fec tive for the small gains you get. In that same 
trial they mixed trace el e ments and other things that were needed with the com post,
and it worked beau ti fully. When you mix chem i cal fer ti lis ers with com post, you have a 
pow er ful, nat u ral fer ti liser. It might not be or ganic as such, but na ture ac cepts it. She
ap proves, so let’s do it.Graeme: That’s ex actly what we do in all of our pre scrip tion blends and we have had 
great re sults for years.Malcolm: You need the car bon, you need the en ergy, you need the struc ture, you
need the mi cro bial ac tiv ity and you need the min er als. I don’t care if they come out of a
bag.Graeme: All fer ti lis ers work better in a com post base.Malcolm: That’s be cause, when you throw the com post in, there you throw the life in 
with it.Graeme: Yes, it’s a liv ing fer ti liser - that’s the key. Your Gardenville com pany has a 
rep u ta tion as an in no va tor. Can you tell me about some of the new things you’ve come
up with?Malcolm: Me and my wife and kids have come up with forty-four things that did n’t
ex ist be fore in ag ri cul ture. A lot of these are com post ing tech niques and tools. We
found out that you can use ashes. We came up with new spread ing tools, we learnt how
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to con trol in sects with other in sects. There is no end of things you can come up with if
you think out side the box. You have to un der stand na ture and un der stand how she
works and then you lay awake at night in bed and all these ideas come roll ing in.
Knowl edge is uni ver sal, it does n’t be long to any one. All you have to do is tune into na -
ture. But you have to re lax and not think you’re a smart Alec and know-it-all. You just
tune into na ture and think. But you have to live clean, you can’t be mad at any body,
you can’t be bit ter. One other thing - you can’t do it on your own. I’ve been with my
wife for forty-four years, and with out her I could n’t have done noth ing. You need that
sup port sys tem. A man is only half a per son un less you’ve got a good woman. If
you’ve got a bad woman, you’re only a quar ter of a per son [laughs]. It’s so sim ple to
make a mar riage work. You do ev ery thing you can do to please her and she does
everything she can do to please you.

Graeme: One of the big gest is sues con front ing con ven tional grow ers con tem plat ing 
organics is the prob lem of chem i cal-free weed con trol. We’ve been able to de velop so -
lu tions for ev ery other prob lem, but we are yet to dis cover a cost-ef fec tive, chem i -
cal-free her bi cide. Are you aware of any new developments here?Malcolm: If the weed is a true weed, then it will grad u ally dis ap pear when you bal -
ance the soil. How ever, in Texas we have a for age crop that’s our big gest weed. It’s
called John son Grass. It’s a high pro tein for age crop. The richer you make the soil, the
better it grows. It has deep rhizones. It’s re ally dif fi cult to con trol this plant me chan i -
cally. It uses huge amounts of en ergy. This is a case of “does na ture ap prove?” I just
about wore out a trac tor try ing to con trol this plant when it would have been so easy
with glyphosate ap plied at the right time. Some times you have to weigh things up. I
talked to Elaine Ingham about what hap pens to glyphosate and she said that the bac te -
ria eat it right up as long as you still have the life in your soil. The warmth of the soil is
also im por tant. It only takes three days in a good Texas soil to get rid of Roundup, but it 
can take up to 18 months in Can ada, where the soils are cold. I also talked to Dr Don
Marks. He was the first guy to re ally do a lot of re search on mycorrhizal fungi. He has
won all kinds of awards for his work. I asked him, “If I was try ing to pro tect my
mycorrhizal fungi, would you rather me fight the John son Grass with a plough or her -
bi cide?” He said, “When you plough, you de stroy the host and you tear the
mycorrhizal fungi apart be fore they get a chance to spore. When you use glyphosate as 
soon as that plant stops photosynthesising and not de liv er ing sug ars to the fungi, it im -
me di ately puts out spores.”You think about it, which would na ture ap prove? Me, putt -
ing all that car bon di ox ide into the air, wear ing out a trac tor, oxi dis ing all of that car bon 
from the soil or us ing a lit tle glyphosate in the right way? For get organics - let’s look at
na ture. If you have to use glyphosate, use it at night to avoid drift with the ther mal rise
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in the morn ing. I use an ounce [approx 30 grams]of mo las ses per gal lon [approx 3.8
litres] of mix. It acts as a sticker but it also pro vides en ergy for the mi crobes to break
down the glyphosate.Graeme: We have a sim i lar prag matic ap proach. We get great re sults com bin ing
fulvic acid with glyphosate. It is a very small mol e cule with a CEC of 1400. It com -
plexes with the glyphosate and en ters the plant more rap idly. Fulvic acid is a pow er ful
bac te rial stim u lant, and the bac te ria con verge on the fulvic and in the pro cess de vour
the glyphosate en closed within. I call it the ‘honeypot effect’. You can re duce
glyphosate rates due to the im proved up take and it’s out of your soil in a very short
time.

Malcolm: You’re my buddy! Most of the pur ists won’t even look at some of these al -
ter na tives. If it’s a chem i cal, it must be all bad. It’s not nec es sar ily the case.Graeme: So you don’t know any non-chem i cal op tions for the or ganic grow ers?Malcolm: Yes, there is one. It’s gla cial ace tic acid.Graeme: You mean vin e gar?Malcolm: This is 98% ace tic acid. The mi crobes can only build up a cer tain per cent -
age of ace tic acid in the fer men ta tion process, then they can’t work with it any longer.
It’s com mer cially dis tilled or con cen trated in some way to build the strength. You di -
lute this ma te rial with three parts wa ter to one part ace tic acid. This gives you a 20-%
strength ace tic acid. It has to be a clean, fil tered wa ter. Ace tic acid is con sid ered an in -
ert ma te rial. It’s not go ing to do any harm. How ever, you have to have an ac tive [for
certification], so I add cit ric acid. Cit ric acid is on the ac tive in gre di ent list. I got it ap -
proved as an organic herbicide!Graeme: At those kind of di lu tions, the ace tic acid is not re ally cost-ef fec tive,
though, is it?Malcolm: Well, this stuff costs about $4 [US] a gal lon if you buy enough of it. You
di lute it down so it costs about $1 [US] a gal lon. It’s eco nom i cal if you come in when
the weeds are re ally small - it knocks them out. If you let those weeds get up, then for -
get it. There is no way you can af ford it. The good news about this stuff, though, is that
it does n’t hurt one-year old wood. I was look ing for some thing non-chem i cal to prune
my grape vines. That’s when I found out it did n’t hurt one-year old wood. That ace tic
acid burns them right off and it kills all the weeds.Graeme: Have you had any ex pe ri ence with metarhizium?Malcolm: No, I’m not fa mil iar with that.
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Graeme: We work with it - it’s a fun gal spe cies that at tacks and de stroys a huge
range of in sects. It causes a highly con ta gious dis ease called Muscadine dis ease, which 
can wipe out an en tire prob lem species.Malcolm: I once de vel oped a type of com post tea, which was re ally ef fec tive against
a whole range of in sects. Maybe it con tained some thing like this.Graeme: How did you for mu late it?

Malcolm: I made it for sweet po tato white fly in the Rio Grande Val ley. I used mo -
las ses, liq uid sea weed and humic acid and then I took the leachates out of bat guano. I
had to drop the pH with phos phate to keep it sta ble. I sent it down there with an agent
and they sprayed it on twenty acres on Sunday night. On Mon day morn ing, the agent
rang me so ex cited, he could hardly talk. He said, “Malcolm, this is the clean est field in 
the whole val ley!” The agent was go ing to sell the stuff for me, but he went cold af ter
pres sure from the big chem i cal com pa nies. Ev ery one who tried that prod uct had the
same re sults, but it never came to any thing. It worked re ally well in cit rus. The trick
was to use about an ounce per gal lon [approx 30 ml per 3.8 litres], but you need a lot of
wa ter - about 500 gal lons per acre [approx 9500 litres per hect are]- to get good cov er -
age on the trees. Put mo las ses, humic acid and liq uid sea weed with a good com post tea
and see what hap pens.Graeme: You are well aware of the link be tween soil health and hu man health, but
you have taken the ar gu ment fur ther than most. You sug gest that poor nu tri tion lim its
the in tel lec tual ca pac ity re quired to de velop a har monic ex is tence with one’s en vi ron -
ment. Can you please elab o rate on this idea?

Malcolm: I wrote an ar ti cle on this. It’s called ‘Food for Thought’. The study of his -
tory and civili sa tion shows that those who took care of the soil sur vived, while those
who mis treated the soil did n’t. I watched my own five kids who had good nu tri tion.
They never whined or griz zled, they had good grades, they were never any prob lem.
They were never sick! They could roam in the woods and the in sects did n’t bite them.
My sis ter would visit - her kids were al ways whin ing and sick. If they went out side, the 
in sects would eat them alive. As the qual ity of the soil falls, so does the qual ity of the
life it sup ports - it’s that sim ple. If you let the soil de grade, the life it sup ports will de -
grade to the same ex tent - that includes plants, an i mals and hu mans. The prob lem is
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“I wrote an ar ti cle on this. It’s called ‘Food for Thought’. The
study of his tory and civili sa tion shows that those who took care of
the soil sur vived, while those who mis treated the soil did n’t.”

“Let me tell you the les sons of life. First of all, you’ve got to keep
your self healthy, what ever you do. You can’t do any thing if you
are not healthy. Sec ondly, you have to do what you like to do. Ev -
ery one’s got a god-given tal ent. Then the next thing is to study, not
nec es sar ily read ing books, though. Talk to peo ple, ask ques tions,
lis ten to the an swers - study.”
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that, as that deg ra da tion ad vances, you lose the abil ity to think log i cally. I see so many
highly ed u cated peo ple in our so ci ety who can’t think log i cally. Life is so sim ple, it’s
just common sense. Let me tell you the les sons of life. First of all, you’ve got to keep
your self healthy, what ever you do. You can’t do any thing if you are not healthy. Sec -
ondly, you have to do what you like to do. Ev ery one’s got a god-given tal ent. Then the
next thing is to study, not nec es sar ily read ing books, though. Talk to peo ple, ask ques -
tions, lis ten to the an swers - study. Talk to ex perts or talk to any body - if you lis ten, ev -
ery one has some thing to of fer. Fi nally, you have to ask God for help. Look - na ture is a
mas ter de sign - it’s not ac ci den tal. If you ask for help, you have to be lieve you’re go ing 
to get it. You have to have faith. The next thing to real ise is that you will get it and suc -
ceed. You may not get it when you want it or how you want it, but you will get some -
thing. You may get some thing better than what you asked for, but that help will come.
And, fi nally, if you ask for some thing from some one, you al ways say thanks or he is n’t
go ing to give it to you next time. You don’t have to get down on your knees and prey,
just talk to him like he was your Dad.Graeme: Thanks for the tips - what a nice phi los o phy! I have some other ques tions
here. You quote some fas ci nat ing re search high light ing an i mal re sponse to the level of
pro cessed food in their diet. Can you tell us about this?Malcolm: Well, there was this dairy farmer who no ticed the link be tween food and
herd health, so he de cided to go back to his soil and fix that up first. Pretty soon he was
help ing his neigh bours and none of them hardly needed the vets any more. Then he was 
asked to teach a course in soil and an i mal nu tri tion down at A & I at Kingsville - there’s 
a lit tle col lege there. At one point, he made a state ment to his stu dents that half of the
food on the su per mar ket shelf is not fit to eat. The stu dents were up set and chal lenged
him, so he agreed to set up a trial. He used col lege pi geons. One group was fed pol ished 
white rice and the other brown rice. He pre dicted in ad vance that the white rice group
would be prone to five dif fer ent de gen er a tive dis eases. Sure enough, the trial re sults
came in and he was dead right. How ever, there was a sur prise no one ex pected. In the
pi geons with the white rice, at the very first sign of mal nu tri tion, the birds be came ir ri -
ta ble. That made me think. We had al ways bought wholewheat bread from the health
store. I would n’t eat that white bread stuff. I de cided to take six of my own baby chick -
ens, sep a rate them and feed them dif fer ent di ets. One group got only white bread and
wa ter and the other group got the wholewheat bread and wa ter. On the thir teenth day,
the first of the white bread group was dead and on the sev en teenth day, the last of them
was dead. The wholewheat group was fine and went on to be come good lay ers. I
watched these groups closely. At the first sign of mal nu tri tion, the an i mals were dis -
con tented and irritable. Doesn’t that tell you something about our society?Graeme: I think it does.Malcolm: I re peated that test re cently, thirty years af ter the first test. This time, the
white bread group did n’t die - they were n’t well, but they did n’t die, be cause white
bread is now en riched with vi ta mins and min er als. The prob lem was that the
wholewheat group did n’t do as well as last time. It re flects on go ing soil deg ra da tion - it 
fright ened the hell out of me!Graeme: I think it prob a bly also re flects the tox ins that are in the wheat, which were -
n’t so prev a lent thirty years ago.
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Malcolm: You’re prob a bly right. I would n’t want to bring any chil dren into this
world to day.Graeme: Don’t go all neg a tive on me now. We have five chil dren and one of them is
only five years old. I al ways like to stay pos i tive, you bas tard [laugh ing].Malcolm: Think about it. Our soil has gone to hell. Our air is full of car bon di ox ide.
Seven thousand square miles of the Golf of Mex ico is dead, due to ni trate poi son ing.Graeme: Get ting back to pos i tive so lu tions - in your ar ti cle on car bon di ox ide you
sug gested that an in crease of 1% in or ganic mat ter in US croplands alone could ac -
count for 50% of the eight bil lion tonnes of car bon di ox ide pro duced in the world each
year. What would you con sider the most pro duc tive ap proach to build that 1% of or -
ganic mat ter on a large scale?Malcolm: There is only one way we can do it. We have to stop plough ing. It’s the
only way. When we plough, we’re oxi dis ing the or ganic mat ter, turn ing it into car bon
di ox ide. We’re tear ing up the mycorrhizal fungi. I heard a guy speak once, who had
been com mis sioned by the Pres i dent to study the ef fect of the au to mo bile on the en vi -
ron ment. The rec om men da tion of the study was that, if we could in crease the or ganic
car bon con tent of our farm lands by one tenth of one per cent ev ery year, we could take
all that ex cess car bon out of the air and put it back in the soil, but he did n’t know how to 
do that. No body came up with any ideas. You can’t use com post, be cause you’re just
tak ing car bon from here and putt ing it over there. We need to take it out of the air and
put it in the soil. Joe Brad ford, with the USDA down at the Rio Grande Val ley, has
been study ing no-till ag ri cul ture for twenty-seven years. He has farm ers in South
Texas’ dry ar eas tak ing money to the bank while their neigh bour across the fence
might have a com plete crop fail ure. They are do ing com plete no-till. They let ev ery -
thing lay on top of the ground and then they use a coul ter to open up the seed bed.
You’ve got mulch, wa ter re ten tion, com post ing at the soil level. You’ve got earth -
worms feed ing on the mulch. When it rains, all the wa ter now stays out there when it
used to run off. It can’t evap o rate ei ther. When they used to keep the soil bare, the wind 
would sand blast the young crops. Some times they would have to re plant. Ni trates are
less likely to run off the fields into the wa ter ways. Any pes ti cide is held there. All of
that mi cro bial ac tiv ity be neath the mulch can break down those pesticide residues.
No-till can be a fantastic thing.Graeme: There are prob lems with com plete no-till. How do you cor rect the nat u ral
strat i fi ca tion of nu tri ents, which hap pens over time if you can never plough? I pre fer
min i mum-till.Malcolm: I don’t mean never plough. You’re quite right. I guess I’m talk ing about
min i mum-till. If you have to work the soil in any way, you do it when it’s dry. Then you 
don’t dis turb the mi crobes or oxi dise the car bon to the same ex tent. It shat ters the soil.
There are draw backs, but if you want to make it work, this con ser va tion till age, then
you can do it suc cess fully. I asked Dr Brad ford about what’s hap pen ing to the or ganic
mat ter in no-till or min i mum-till. He told me that the farm ers he had been work ing with 
had lifted their or ganic car bon fig ures from 0.7% to 1.5% in eight years. He has been
achiev ing the 0.1 of 1% that is required.
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Graeme: One other im por tant link to car bon di ox ide - you have sug gested that there
is re duced tran spi ra tion as CO2 emis sions from the soil in crease. How im por tant is this
bi o log i cal link to wa ter con ser va tion?Malcolm: NASA sci en tists were study ing global warm ing and they found out that,
when there was a lot of car bon di ox ide in the air, the stomata don’t stay open for very
long. When the stomata is open, the plant is pump ing mois ture from the soil through
tran spi ra tion. Car bon di ox ide is ex uded from the roots and the mi crobes and it floats
up and is ab sorbed by the stomata on the un der side of the leaf. When a lot of car bon di -
ox ide is com ing from mi crobes, then the plant opens up, gets a load and then quickly
closes again. The plant will tran spire to the air 99% of the wa ter it takes out of the soil.
If you can get it to tran spire 10% less, think of all the water you will save.Graeme: We have been pro mot ing a pho to syn the sis em pha sis in all of our ed u ca tion 
work. No one seems to talk about pho to syn the sis and chlo ro phyll man age ment, and
yet these are the most im por tant things in crop man age ment. 95% of the plant co mes
from pho to syn the sis. These are Don Schriefer’s fig ures. If you burn 100 kg of plant
mat ter, you will have 5 kg of ash. That ash is the 5% minerals.Malcolm: And pho to syn the sis does n’t hap pen with out car bon di ox ide com ing from
mi crobes in the soil.Graeme: Yes, ev ery one is a bi o log i cal farmer, in ef fect, whether or not they ad mit it. 
I’d like to ask a cou ple of ques tions about com post ing now. How im por tant do you
con sider the Lübke idea of in clud ing 10% clay with the com post to build a sta ble
clay/hu mus crumb?

Malcolm: I love it. It’s more than just the sta bil ity of the com post - re mem ber that
clay has a very high cat ion ex change ca pac ity and am mo nia is a cat ion. It’s a great way
to re tain ni tro gen in your compost.Graeme: In your book, ‘The Se cret Life of Com post’, you re fer to the ‘Law of Re -
turn’. I like that con cept. In this con text, the re cy cling move ment sim ply mir rors the
nat u ral so lu tion where there is no waste and ev ery thing is re used. Why do you be lieve
that we have failed as a so ci ety to abide by such an ob vi ously important law?Malcolm: Bad col leges and chem i cals have played a big role. Wil liam Albrecht used
to say, “Throw the books away and study na ture.” Na ture re cy cles ev ery thing. Noth -
ing es capes, ev ery thing is re cy cled. It’s that sim ple.Graeme: How can we prac ti cally en cour age this re cy cling, par tic u larly in terms of
com post ing and car bon building?
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Malcolm: 38% of farm ers’ in come in the US is gov ern ment sub si dies. The gov ern -
ments are pay ing them to de stroy the soil in a lot of cases. If they paid them based on
the amount of or ganic mat ter they had built into the soil, would n’t that make more
sense? Pay them x num ber of dol lars for ev ery in crease of a tenth of one per cent. When 
you have built up one full per cent, you get a pat on the back and your name in the
paper.Graeme: That’s a good, sim ple idea. We all pro mote the idea that plant health in flu -
ences pest and dis ease pres sure. Can you re late some of your ex pe ri ences of this phe -
nom e non?Malcolm: Okay, un der stand this - ev ery thing is de pend ent on plant life. If it had n’t
been for the de struc tive in sects seek ing out and de stroy ing the weak and the sick in the
plant king dom, we could n’t be here. The plant world would have de gen er ated away
with out the in sects to clean up the rub bish and al low the strong to sur vive and breed.
These in sects are in cred i bly im por tant, be cause they tell us when some thing is wrong
with the plant. Ev ery in sect has some thing to tell us, but you have to study na ture, just
like Albrecht said. You have to un der stand what they are trying to tell you. Graeme: I agree. Brix lev els can also be a re li able in di ca tor of plant health and pest
pres sure. How im por tant is the role of hu mus in terms of brix lev els? Brix is of ten con -
sid ered in terms of rel a tive min eral lev els rather than humus. Malcolm: You can put the min er als there but if you don’t have the mi crobes or en -
ergy for the mi crobes, you’re not go ing to do much good. First you have to con cen trate
on the life in the soil - the en ergy in the soil - then the min er als.

Graeme: Is there a place for fo liar fer ti lis ing in your sys tem when your em pha sis is
all about soil build ing?Malcolm: Yes, def i nitely. If you have a min eral de fi ciency, fo liar feed ing will turn
that plant around faster than any thing else you can do. You are treat ing symp toms,
though, and at some point you need to look for the cause.Graeme: How does vermicompost com pare to con ven tional com post, in your opin -
ion?Malcolm: I have a good mi cro scope con nected to a large screen. I can put
wormcastings un der that mi cro scope and you can hardly be lieve your eyes. Those
cast ings are at least ten times more bi o log i cally ac tive than com post. You see so much
stuff on that screen that you will never see in com post. Earth worms kill off de struc tive
mi crobes in their gut. They are magic creatures.
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Graeme: What is the mech a nism by which healthy soil de ter mines the qual ity of the
wa ter we drink and the air we breathe?Malcolm: If you have a good, healthy soil and the rain falls on it. The mi crobes have
al ready de tox i fied the soil. They have used up the ni trates and they have neu tral ised the 
heavy met als. As the wa ter fil ters through, it acts like a car bon fil ter. By the time it gets
past the root zone, it’s clean. This only works in a healthy soil, it won’t work in a dead
soil. When air is taken into the soil through dif fu sion and uti lised by the plant, the by -
prod uct is car bon di ox ide. This gas is, in turn, used for pho to syn the sis, from which the
by prod uct is ox y gen. Air is de tox i fied af ter pass ing through a healthy plant. Once
again, this can only hap pen in a healthy soil. There is a book by Bill Wolverton, called
‘Grow ing Fresh Water’, which cov ers this whole thing.Graeme: Have you had much ex pe ri ence with the use of raw humates - lig nite coal
in ag ri cul ture?Malcolm: Yes, there was a guy I knew, named Dr Por ter, who used to pro duce a fan -
tas tic fer ti liser. He used to say that it con tained se cret mi crobes from the Am a zon, but
that was just mar ket ing. I knew his em ploy ees and there was def i nitely no mi cro bial
inoculum used. He took lig nite and put a pinch of urea in there. Then he added a lot of
an i mal pro tein, like bonemeal and a lot of veg e ta ble pro tein, like cot ton seed meal. He
would add rock phos phate or trace el e ments if you needed them. This stuff worked
mir a cles. The urea was in there to jump-start the mi crobes who then went to work on
the pro teins, then the raw humic acid. If lime or phos phate was needed, then it could be
solubilised in this mix when it hit the soil. He did n’t com post this stuff. The action
happened when it hit the soil.Graeme: Sounds very sim i lar to our Life-Force™ pro gram. We use ba salt, soft rock
and lig nite and ac ti vate the blend with mi crobes.Malcolm: That would work well, too. See, this Dr Por ter had learned how to use
urea, which was n’t ac cepted by organics. But the mi crobes will ac cept it if you use it
right.Graeme: Have you had much ex pe ri ence with the use of para mag netic ba salt dust as
a fer ti liser?Malcolm: Yes, I’ve never used this stuff any where where it did n’t show some ben e -
fit, but it’s best if you mix it with com post or humates. I have a prod uct called
Volcanite. The min er als are slow-re lease in rock dust, so you never get out of bal ance.
It might be dif fer ent with micronised ba salt - you would use much less. Graeme: Yes, we do a liq uid, micronised ba salt and it’s ap plied at around twenty
litres per hect are, with good re sults. Graeme: Can we con sis tently pro duce high-yield ing crops by just stim u lat ing and
feed ing Azotobacter in the soil with out the need for com mer cial nitrogen?Malcolm: Yes, we can, but it’s a moot point. I don’t like ni trates, but urea has a role
to play. If it’s used right, na ture ap proves! All ni tro gen in na ture is tied up into pro tein.
When the mi crobes go to work on a pro tein, the first re lease is am mo nia. Then it takes
on hy dro gen ions and be comes am mo nium, then mi crobes make ni trites and then ni -
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trates. We can put the am mo nia out there with urea or an i mal ma nures or a
combination.Graeme: Thank you for the in ter view. We will have to get you out to Aus tra lia
some time, to spread some of your won der ful com mon sense. Would you be in ter ested
in coming?Malcolm: Why, hell, yes! I’ve al ways wanted to go to Aus tra lia!
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BOB SHAFFER
Interview recorded December 2002Bob Shaffer is a highly re garded hor ti cul ture con sul tant work ing 

mainly in Cal i for nia, Or e gon and Ha waii, with crops in clud ing ta -
ble grapes, wine grapes, rice, nu mer ous veg e ta ble and herb
crops, stonefruit and nut crops. In Ha waii, his em pha sis is on
cof fee, pine ap ples, ba nanas and gin ger. He has re cently pur -
chased a farm in Ha waii, which will be come a re search cen tre for 
sus tain able ag ri cul ture. Bob be gan his ca reer as an or ganic

farmer with a pas sion for com post mak ing. He be came fas ci nated with un der -
stand ing the sci ence be hind this pro cess and, as his knowl edge grew, so did
the de mand for his ad vice. This grow ing de mand even tu ally cul mi nated in a
new ca reer as a crop con sul tant, be gin ning in 1989. Bob’s thirst for knowl edge
and on go ing love of re search have helped to pro mote his ca reer to the point
that he has be come a lead ing, hands-on prob lem-solver in the bur geon ing field 
of sus tain able ag ri cul ture. Bob’s pres ence as a speaker at the 2002 Acres
USA Con fer ence in In di a nap o lis rep re sented a much needed boost in
high-qual ity hor ti cul tural ad vice at a con fer ence some times dom i nated by
broad acre and pas ture is sues. This in ter view con tains some of the best prac ti -
cal ad vice I have en coun tered dur ing my info-seek ing tours of the world. I trust
that you will en joy the learn ing ex pe ri ence.

Graeme: I was in ter ested in your sem i nar com ment that “rock phos phates ain’t rock
phos phates” but rather that their re sponse is de ter mined by the par tic u lar crys tal line
struc ture of the rock phos phate in re la tion to spe cific soil types. Most peo ple as sume
that min eral anal y sis is the chief de ter mi nant when se lect ing a nat u ral phos phate, but
you are say ing oth er wise. Could you please elab o rate?Bob: That’s a good ques tion, be cause rock phos phate is such a crit i cal ma te rial in
sus tain able ag ri cul ture. As I have stud ied this ma te rial over the years, I have found that 
the terms ‘soft rock phos phate’ and ‘hard rock phos phate’ are very con fus ing. These
are min ing terms and we should be look ing more to ward the dissolvability - the sol u -
bil ity of the ac tual crys tal line struc ture that the phos phate is cap tured in. If you check
out the ag ri cul tural da ta bases - and Aus tra lia has done a lot of work in this area - you
will find that there are dif fer ent sol u bil i ties, de pend ing on what crys tal is found in the
min eral that con tains the phos phate. At a given par ti cle size, there is a marked dif fer -
ence in rel a tive sol u bil ity. Dissolvability is linked to three things: The ac tual crys tal
that is in volved - the size of the grind or fine ness of the ma te rial and the soil to which
the phos phate is in tro duced. It needs to be ap plied to a liv ing soil in an in te grated man -
ner. Many of the tri als that have ques tioned the avail abil ity of rock phos phate were ac -
tu ally tri als where num bers one and two were taken care of, but they put the ma te rial
onto a ster ile soil - with out us ing com post or cover crops. They con cluded that the trial
ma te rial was in sol u ble. I find that it is quite sol u ble, or at least soluble enough. I don’t
want it too soluble, or else it will get away from me.
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Graeme: The tra di tional be lief in sus tain able ag ri cul ture cir cles has been that soft
rock phos phate is a clay-based ma te rial which is much more avail able than a hard rock
phos phate or re ac tive rock phos phate. What’s your opinion?Bob: I don’t nec es sar ily agree with this. We should look at the crys talline struc ture
and then use sol u bil ity stud ies to de ter mine avail abil ity.Graeme: But the ar gu ment with soft rock is based on the fact that it is a lot eas ier for
mi crobes to chew up a fine, clay-based ma te rial than it is to chomp on a rock.Bob: You’re right - bi ol ogy plays a huge role here. Ma te ri als like com post, humates,
sugar and cover crop res i dues are im por tant cat a lysts. The fact is that, if we had a com -
pletely ster ile soil, rock phos phate would sim ply never be avail able - of course, com -
plete ste ril ity is not pos si ble. A lot of farm ers say, “I don’t want to use rock phos phate,
be cause it be comes avail able so slowly,” so in stead they use tri ple superphosphate.
This super-sol u ble ma te rial re leases phos phate im me di ately, which then bonds with
cal cium and be comes in sol u ble. Which di rec tion would you pre fer to be head ing in -
slow re lease or rapid lockup?Graeme: The more as tute grower could ar gue that his tri ple super gave him the best
of both worlds. He gets com plete sol u bil ity at plant ing and then, as the ma jor ity of the
ma te rial locks up with cal cium to form in sol u ble tri-cal cium phos phate, he gets a sec -
ond bite at a slow-re lease cherry (re mem ber ing that rock phos phate is tri-cal cium
phos phate). There’s a flaw in this logic, though, isn’t there?Bob: Yes, there is. The tri-cal cium phos phate, which forms as a re sult of cal cium
com bin ing with sol u ble phos phates, is ac tu ally a lot more in sol u ble than the orig i nal
rock phos phate par ent material.

Graeme: Is there a re la tion ship be tween how well a rock phos phate works and the
clay char ac ter is tics of the soil?

Bob: Yes, there is. Soils that con tain a clay spe cies like ver mic u lite or smectite, are
very fine grained and tend to hy drate with wa ter and re duce their pore space. As a re -
sult, they re duce the en try of ox y gen. Ben e fi cial soil life is aer o bic - ox y gen-de pend -
ent. In these soils, where the bi ol ogy is com pro mised, so is the po ten tial to release rock
phosphate.

Graeme: And ar gu ably these tight, closed soils are of ten very al ka line, which fur ther 
re duces the chem i cal re lease of phos phate.

Bob: Yes, good point.
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“A lot of farm ers say, “I don’t want to use rock phos phate, be cause 
it be comes avail able so slowly,” so in stead they use tri ple
superphosphate. This super-sol u ble ma te rial re leases phos phate
im me di ately, which then bonds with cal cium and be comes in sol u -
ble. Which di rec tion would you pre fer to be head ing in - slow re -
lease or rapid lockup?”
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Graeme: You’ve worked ex ten sively with com post and com post teas, in an ef fort to
cre ate what you term a ‘dis ease-sup pres sive’ soil vs. a ‘dis ease-con duc tive’ soil. I love 
these terms - are they your own?Bob: No. I wish they were, be cause they’re beau ti ful, but they’re very much at tached
to soil sci ence lit er a ture. A dis ease-con duc tive soil is a soil that has poor min eral bal -
ance, low or ganic mat ter and has a less di verse, less ac tive mi cro bial bio mass. These
are the con di tions un der which plants suc cumb to dis eases. The soil foodweb or the
liv ing mi cro bial bio mass, as I pre fer to call it, per forms seven func tions in the soil. One 
of these is dis ease sup pres sion, which is un ob tain able any other way. There is no prod -
uct, there is no tech nol ogy, there is no tool we can buy that re places the com pounds and 
the chem i cal and phys i cal ef fect in the soil that mi crobes per form. The Uni ver sity of
Cal i for nia did a beau ti ful study not long ago on phyl lox era. Phyl lox era, of course, is
the louse-like in sect orig i nat ing from the East ern United States, which at tacks the
grape vine roots. They were try ing to find out if a dis ease-sup pres sive soil would be
ben e fi cial to vine yards af fected by phyl lox era. They found out that, al though phyl lox -
era was ob vi ously a prob lem, the far more se vere prob lem that af fects the phyl lox -
era-at tacked vines are the sec ond ary patho gens. These in clude pythium, phy toph thora
and rhizoctonia, which en ter the wounds made by phyl lox era. This is the work of Don
Lotter and Prof Jeffrey Granett, PhD from the Uni ver sity of Cal i for nia Da vis. They
found out that, by ap ply ing com post and cover crops, they still had the same num ber of
phyl lox era on the roots but there was less dam age and more pro duc tiv ity. The dis -
ease-sup pres sive soil was able to hold down the sec ond ary in fec tions. A sim ple anal -
ogy is that, if I cut my fin ger, it’s un pleas ant, but if I pick up a secondary infection I
could die. It is the active biomass which reduced this possibility in the soil. 

Graeme: That’s good. I par tic u larly like the em pha sis on the fact that this is some -
thing you can’t buy.Bob: No, you can’t buy it. You can buy prod ucts to help, though, and I pre fer these to
be non-re fined where pos si ble.Graeme: How has the com post tea con cept been per form ing? Has it been a suc cess
in the field?Bob: In the 70s, when I had my first or ganic farm, the only tools we re ally knew how
to use were hand-pull ing of weeds, build ing com post and mak ing com post tea. It was a
nat u ral pro cess to think that we could take our com post and add it to wa ter and then ap -
ply it to the soils. It was far more con ve nient when we could n’t get out and ap ply com -
post. We could see the green ing ef fect and in creased growth within three days. Graeme: Did you ap ply the tea to the soil or the leaf?
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Bob: It was the soil rather than the leaf. We re ally did n’t know about the leaf. For
most of my cli ents right now I say, “Let’s build com post tea - let’s teach our selves how 
to do it.” They need to learn this for them selves. Let’s build a good com post inoculum
and ap ply the tea through fertigation onto the soil. When we have re ally learnt the craft, 
then we can spray it on the leaf. It’s much safer to spray on the ground if you have n’t
got it right. Graeme: Yes, it can be quite phytotoxic if it’s a poor tea. We have de vel oped an ap -
proach in Aus tra lia, which we call MEND™, which is an ac ro nym for Microbially En -
hanced Nu tri ent De liv ery. The es sence of this ap proach is the in creased nu tri ent
up take, which mi crobes fa cil i tate. In the case of fo liar-ap plied com post tea, there is a
phe nom e non at work where bil lions of new mi crobes on the leaf, re lease car bon-di ox -
ide which stim u lates the stomata to di late, to ab sorb the CO2 for pho to syn the sis. If we
ap ply nu tri ents with that com post tea, we can take ad van tage of this in creased ab sorp -
tion ca pac ity. We never ap ply a com post tea as a stand-alone. It is al ways at tached to a
nu tri ent and we find that we can re duce the amount of fer ti liser ap plied by as much as
90%. We don’t seem to see many Amer i can con sul tants uti lis ing this nu tri ent-as sist
func tion...Bob: Well, you’ve met one here. We never ap ply com post tea by it self. I’ve worked a 
lot with Brad Biehl from King Es tate Win ery in Or e gon. We had sim i lar needs in terms 
of ap ply ing a lot of ma te ri als at once. We’ve found that, as long as we don’t os mot i -
cally shock the mi crobes with too much salt in the wa ter, we can ap ply many ma te ri als
with the com post tea and still have a vi a ble tea. From a min eral per spec tive, there is
also a chelation ef fect. I like to use foliars early in the sea son for best ef fect. The pol len
is the first thing that we ripen in the spring time, and this is a man age ment is sue in it self. 
Bo ron and cal cium are crit i cal to the rip en ing of the pol len grains and the es tab lish -
ment of the pol len tube. Once the pol len lands on the stigma and starts to grow through
the style to ward the ovary, it only has about half an hour. If bo ron lev els are not high
enough, you can’t get the pol len tube to grow and that in di vid ual fruit won’t form. Bo -
ron is needed at as much as ten times more than nor mal in the grow ing pol len tube area. 
In ap ples, for ex am ple, the bo ron re quire ment in the leaf is 35 to 50 ppm. The prob lem
is that the phloem in the leaf does n’t translocate the bo ron over to the re pro duc tive
parts. Not only are both cal cium and bo ron poorly translocated, but also the re quire -
ment for both goes up dur ing the re pro duc tive cell-di vi sion stage. Leaf anal y sis does
not mea sure this poor translocation. The so lu tion to this prob lem is to foliar-spray
boron and calcium directly onto the parts where they are needed.Graeme: We have a stan dard pol icy that it does n’t mat ter what crop it is, we ad vise a
bo ron spray prior to flow er ing. Do you think cal cium should al ways be rec om mended
with this bo ron ap pli ca tion?Bob: Yes, I think it’s a good idea if you want to set max i mum fruit. I try to get two
sprays of both in be fore flow er ing and usu ally an other just af ter.Graeme: What sorts of ma te ri als do you use?Bob: Well, typ i cally I’ll use an amino-chelated cal cium, involving per haps twenty to
thirty ounces of chelated cal cium per acre [approx 1.5 to 2.5 litres per hect are].Graeme: We would typ i cally use a sol u ble bo ron like Solubor at 1 kg per hect are. 
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Bob: Yes, that’s about right. That’s about a pound per acre. We in clude fifty to one
hun dred gal lons [approx 500 to 1000 litres per hect are] of wa ter and a lit tle sugar. The
best thing here is to add some humates, some sea weed and, of course, the com post tea.
This is a rec ipe that works well. My ex act rec ipe, which I apply to thou sands of acres in 
the spring, is this: Twice be fore flow er ing I’ll use four ounces of sol u ble sea weed pow -
der, com bined with a few ounces of a humate ma te rial which in cludes humic, fulvic
and ulmic acid, and I’ll in clude a pound of sugar [Met ric con ver sion is roughly 300 g
of sea weed pow der per hect are, 300 ml of humic acid and around 1.2 kg of sugar]. You 
must re mem ber that, if you are work ing with grape vines, as they ap proach flow er ing
and petal des ic ca tion and you have any threat of bo try tis, then don’t ap ply the sugar.
The sugar can ac tu ally stim u late the ger mi na tion of the bo try tis spores. To these in gre -
di ents I’ll add the pound of bo ron and a quart of cal cium [1 kg of Solubor and 2.5 litres
of chelated cal cium per hectare] and I might add just a touch of phos phate - fish for or -
ganic or MAP for con ven tional. I’ll also and a touch of aqua am mo nia. I don’t use large 
amounts of any thing. In my opin ion, the fo liar ap proach at this time is not about sup -
ply ing large amounts of nu tri tion, it’s about stim u la tion - stim u lat ing a re pro duc tive
re sponse and im prov ing the flower to fruit ra tio. I tend to have less fo cus on foliars
later in the sea son, un less they are needed as prob lem-solv ers.Graeme: Can you clar ify your ex act tim ing for these pre-bloom foliars?Bob: Well, the first spray is not pre-bloom. As soon as there is enough leaf sur face in
spring time, I like to ap ply my first fo liar. Of ten, the roots have not fully ac ti vated in the 
cold tem per a tures, so the fo liar can help com pen sate for this. Also, the young, ten der
fo liage is par tic u larly re cep tive to fo liar nu tri ents, and the re sponse can be ex cep tional. 
The sec ond spray will come about ten days be fore an tith e sis. If I’m run ning late, I’ll go 
and spray right dur ing bloom. As long as you are not me chan i cally blow ing off the pol -
len or the flower it self, there is no prob lem with this. There is a folk lore that you should 
do noth ing dur ing bloom, but you need the bo ron to stop fruit drop and you can get
away with late applications if there is no choice.Graeme: What is the tim ing for the third spray?Bob: I’m go ing to wait un til af ter I have a small fruit set, which hap pens quite rap idly 
af ter an tith e sis. The third spray is re ally only days af ter the sec ond. On grapes and
many other crops we get shat ter. All plants ap pear to have a ge netic, built-in time bomb 
that shat ters them. We have def i nitely been suc cess ful in get ting better pet i ole at tach -
ment to the young ber ries with this fo liar ap proach. The ben e fits of this fo liar ap proach 
are fur ther mag ni fied dur ing bad weather. On rice, for ex am ple, hot weather causes
blank grains. The pol len can’t op er ate at high tem per a tures. We’ll call he li cop ters and
planes out on large acre ag es to fo liar-spray this rec ipe and en sure that we’re get ting the 
best leverage we can against this poor weather.Graeme: The young fruit, cell-di vi sion stage is where we re ally fo cus on fo liar cal -
cium in all crops.Bob: The non-abil ity of cal cium to translocate through the phloem in most plants is
al ways a prob lem.Graeme: You sug gested that you re duce your fo liar em pha sis dur ing the fruit-fill ing
stage. We have also had great re sults from cal cium sprays later in the sea son. 
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Bob: It’s true, par tic u larly for ap ples. I’ve seen ap ple grow ers who were ge niuses
with cal cium right through the sea son. I’m just say ing that the great est stim u la tion is
early. If you need cor rec tives later, then of course you carry your program on.Graeme: You men tioned rice ear lier. What sort of re sults have you achieved us ing
foliars in rice?Bob: Well, we use a sim i lar ap proach, even though the rice phys i ol ogy is a lit tle dif -
fer ent. Once again, we’re try ing to sup port the early growth of the plant and then make
sure that we’re rip en ing pol len grains. Eight years ago, I worked with Josiassen Farms. 
Curt Jossiassen had farmed all his life, hav ing in her ited the farm from his fa ther. There
were some ma jor min eral cor rec tions re quired, so I asked him why he wanted to em -
bark on such a costly pro ject. Curt wanted better nu tri tion in his rice. He wanted to sell
into a niche mar ket, with high nu tri tion. I was very ex cited and we set into the pro gram. 
We started out with very heavy soils, 50/50 smectite and ver mic u lite, with a small per -
cent age of ka olin. They were dif fi cult soils, which cracked very wide and very deep.
These soils had n’t been limed in eighty years, and the Uni ver sity of Cal i for nia had ad -
vised the rice grow ers against lim ing, be cause the pH was mild at 5.5. I be lieve that we
had to in crease the cal cium base sat u ra tion and re duce mag ne sium lev els so that we
could get more floc cu la tion and more air into the sys tem. Af ter all, we are in a flooded
sys tem. The cul tural prac tice in Sac ra mento Val ley did n’t in volve lim ing. Grow ers
were un aware that there was a dif fer ence be tween pH and cal cium and mag ne sium lev -
els. They had never used fo liar sprays and they had typ i cally used urea, po tas sium
chlo ride and zinc as their only fer ti liser in puts. We changed this con sid er ably. We
limed our soils, we started to bring up our phos phate lev els, which were pre vi ously sit -
ting around 50 pounds per acre [23 ppm]. We in creased phos phate to the 300-pound
range [140 ppm]. Sul fur had only been ap plied at very low rates, so we ap plied sul fur.
When we had raised all of these levels, we found we were yielding just shy of double
the previous yields. Graeme: A 100% in crease is im pres sive. Were you able to sus tain that in crease over
time?Bob: Oh, yes. There was no ac ci dent about it. We’ve done it for four years in a row.
We’re get ting better mill ing qual ity and higher betacarotene and cal cium. We’re grow -
ing Akita rice for Ja pan. There were eighty grow ers in the Sac ra mento Val ley who
were in volved in the Akita pro gram, and our fields were the only ones that passed the
full 50-point test the Jap a nese used. We were graded the best rice. I got to see the
eighty sam ple bags on the back of the truck be fore the test ing. Any body at all could
have walked up to that truck and pointed to the rice from our fields. It had larger grains, 
it had more rice and it had a beau ti ful col our. You could see how much better it was. Graeme: Did you use foliars with the rice?Bob: Yes, we did. We had to use aeroplanes at about eight bucks per acre [approx
US$20 per hect are] each time, and there were a lot of com plaints about this. How ever,
the end re sult jus ti fied the ef fort. We reached our goal of build ing the nu tri tion in that
rice. There is some pub lic ed u ca tion des per ately needed about the im por tance of min -
er al ised food. What is life about? If I wake up in the morn ing and I’m not healthy, there 
is no life any more. It’s about health, and, where do we get our health? We get it from
our food. Rice is a pri mary grain and you can buy it cheap, but for a few dol lars ex tra,
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you can buy nu tri ent-dense food, which makes such a huge dif fer ence. Cal cium is very 
im por tant for build ing nu tri tion in the plant. On two oc ca sions, the Uni ver sity of Cal i -
for nia has vis ited Josiassen Farms to run tests. The first time, they tried to de ter mine
whether there was any ben e fit from ap ply ing cal cium. They scanned off all the prop er -
ties in a five-mile square ra dius. They found that in each case where there was higher
cal cium and less mag ne sium, they had less weeds and higher yields. Where they had
high mag ne sium and lower cal cium, they had lower yields and they had higher weed
pres sure. On the sec ond visit to check cal cium, they set up a beau ti fully rep li cated trial
where there were dif fer ent lev els of cal cium ap plied dur ing the win ter, and then rice
was planted in the spring time. Of ten in tri als like this, it’s hard to re cog nise any dif fer -
ence. I got a call in the spring and Curt said, “You drive up here right away, be cause
you won’t be lieve what’s hap pen ing!” When I got there, there was a huge, clear dif fer -
ence be tween the emer gence of the rice where we had ap plied the higher rates of cal -
cium com pared to lower rates. This has caused quite a com mo tion in the rice in dus try,
and I think that we are go ing to see some ma jor changes. The busi ness of con fus ing pH
and cal cium has been a big mis take, par tic u larly on heavier, high-mag ne sium soils,
and this ap plies to all crops, not just rice!Graeme: I could n’t agree more. I’d like to ask you a cou ple of ques tions now about
the me chan ics of your com post tea man u fac ture. There are a lot of peo ple out there
play ing around with com post teas, who would ap pre ci ate some tips.Bob: It’s a wild and cha otic scene out there. I na ively thought I knew ev ery thing
about com post teas in the 70s, but I was wrong. Now it’s cha otic and we’re all learn ing. 
Ul ti mately, we start out with the com post. The com post has to be well cured. This is the 
crit i cal thing that a lot of peo ple don’t un der stand about com post. We have to bring
com post through its ther mal phases and then al low enough time for the recolonisation
of that com post dur ing the cur ing phase with fungi and bac te ria, etc. As sum ing that
we’ve started the com post right, cured it and en sured that it re mained aer o bic, we’ve
huge num bers of mi crobes and a lot of sec ond ary me tab o lites. Those ma te ri als are wa -
ter sol u ble for tea-brew ing. Next is the brew ing equip ment. We need brew ing ap pa ra -
tus that will hold ox y gen lev els at 8 ppm. Dur ing the brew ing pro cess, there’s the
ques tion of food. Here there’s a lot of room for ex per i men ta tion, but be cause of my
close as so ci a tion with Dr Ingham, we’ve been able to use her research to develop our
food, and it’s proven very successful. 

Graeme: In Aus tra lia, al most ev ery soil tests fungi-de fi cient. The brew ing of
fungi-dom i nated teas is much more dif fi cult than achiev ing high num bers of bac te ria.
Do you have any tips you can share?
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Bob: Well, first of all you have to have a fungi-dom i nated com post. The start ing
point here is to en sure that you have enough woody ma te rial in your com post. The
woody ma te rial slows things down a lot. Graeme: How long do you com post in that sit u a tion?Bob: In high man age ment sys tems us ing turn ers, etc, we can gen er ate good com post
in 90 days, but then we also have static piles that have been go ing for up to two years.Graeme: Do you find a dif fer ence in fungi num bers in short-term vs. long-term com -
post ing?Bob: Ac tu ally, the long-term static piles are more re li able, but we’ve been able to
pro duce good fungi num bers in our 90-day piles. Get ting the 3 mm or greater di am e ter
of hyphae has been a chal lenge. We started with 2.5 mm in Ha waii, but we’re in creas -
ing size. In both Ha waii and Cal i for nia, we’ve been go ing back up into the for est and
ac cess ing leaf lit ter for our piles. This ma te rial should be in tro duced at the curing
stage. Graeme: Is there any thing dif fer ent you do dur ing the brew ing pro cess in terms of
feed ing to en cour age fun gal pro lif er a tion?Bob: I like hydrolised fish pow der. This is a good fungi food. I use humic acid, too.
I’m very care ful about us ing liq uid fish, though, be cause of the oil con tent. I think that
we can get a suffocant ef fect. Graeme: Have you ex per i mented with aloe vera? We’ve found this to be an ex cep -
tional fungi food. In fact, we’re the first to have de vel oped a cost-ef fec tive aloe con -
cen trate for ag ri cul ture. Bob: Ac tu ally, we’ve been us ing yucca ex tract, which I be lieve is sim i lar. Graeme: Yes, it is. In your sem i nar, you men tioned the work of Dr Harry Hoitink. Bob: Dr Harry Hoitink from Ohio State Uni ver sity is a com post re searcher. In 1986,
Dr Hoitink be gan in ves ti gat ing com post to dem on strate what was caus ing a dis ease re -
duc tion ef fect. He did tri als where they took plants and split their root sys tem. Then
they would in fect one side of their root sys tem with pythium or phy toph thora or other
or gan isms. On the other side of the root sys tem, they in tro duced dis ease-sup pres sive
com post. I’ve al ready men tioned that this is an aer o bic com post, us ing proper start ing
ma te ri als, which is cor rectly cured. What they found was that the mi crobes and sec -
ond ary me tab o lites in the com post cre ated a sys temic ef fect in the plant, which al lowed 
the plant to be tol er ant of dis ease. It caused the plant to uti lise some thing that’s called
SAR, which is Systemic Acquired Resistance.Graeme: Yes, we’ve been look ing closely at SAR. It’s a fas ci nat ing field of re -
search, with tre men dous po ten tial for chem i cal-free farming.Bob: Some times, if we have dis ease prob lems and the grower can’t af ford a de cent
com post ap pli ca tion, I’ll side-dress com post right onto the prob lem area and the ir ri ga -
tion or rain will carry the sol u ble me tab o lites and mi crobes right into the root zone.
Here I know that it will help the plant to gen er ate an im mune re sponse and resist the
disease. 
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Graeme: I’m re ally in ter ested in your work with ro tat ing cover crops and perennials. 
There are some peo ple in the grape in dus try cur rently us ing inter-row cover crops, but
you seem to have taken it to a whole new level. Could you please de tail your ap proach
here?Bob: When I first started to grow cover crops, we no ticed that, if we put out one spe -
cies of plant, we were lim ited to that one plant’s interreaction with the en vi ron ment,
and some times we might lose our cover crop. When you move to mul ti ple spe cies in
seed mixes, you don’t have that problem.Graeme: What are you look ing for when you de sign your spe cies mix?Bob: Well, first we’re look ing for a di ver sity of root pro files. We want some
tap-rooted plants and some with a more fi brous root sys tem. We want plants with a dif -
fer ent pro file above ground. Grasses and le gumes, for ex am ple, architectually fit. They 
sup port each other in their phys i cal growth and, of course, the ni tro gen pro duced by
the le gumes feeds the N-hun gry grasses. When we have nu mer ous dif fer ent spe cies
grow ing in the same stand, we also have the abil ity to at tract a lot more ben e fi cial in -
sects. There is n’t just one food source. There is n’t just one pe riod of time where the
pol len or the nec tar is avail able. We have dif fer ent bloom pe ri ods, dif fer ent exudates,
which sup port the growth of dif fer ent mi crobes - then, be low ground we have more di -
ver sity. As Dr Ingham will tell you, di ver sity above ground be gets di ver sity be low
ground. Each of these plants have dif fer ent chem i cal sig na tures, which they re lease
with their root exudates into the soil. So we’re not only get ting a more healthy, vi a ble
foodweb above ground, we’re also see ing that sit u a tion mir rored in the root zone.
There are other things we can do be side mix ing spe cies. In perennials, we can al ter the
mix ture from one side of the row to the other. Typ i cally, I go through a rou tine I call
the A row, the B row and the C row. The A row and B row I’ll al ter nate - one row of A
mix, one row of B mix. When I do this, I’ll de sign the A row to be a low-grow ing spe -
cies and I’ll de sign the B row to be a high-grow ing spe cies. This way, once again, I’m
get ting a pro file dif fer ence. I’m get ting maybe five spe cies of plant on the left and five
spe cies on the right. I can man age these dif fer ently now. One side I can let grow to full
ma tu rity and maybe never mow it and use it as a wind block, on the other side I could
till it in or I can leave it stand - now I’ve got op tions. I’ll re peat this A row, B row, A
row, B row pat tern for about ten rows, then I’ll go to the C row. A C row is where we
learn. The C row is the wild thing. Any thing can go on here. I’ll put in up to fif teen dif -
fer ent spe cies of plant in the C row, on only 10% of my land. Here I’m try ing to keep
ahead of things. I’m try ing to learn what will grow well and I’m also go ing to use this
10% as my ben e fi cial insectary. I’m not go ing to mow, disk or till these plants for three
years. I’ll have a hab i tat for ben e fi cial in sects and a hab i tat for wild life while I trial the
best spe cies for my farm. I’ve found that these C rows are in cred i bly at trac tive to wild
life. We raised thou sands of quails, but I’ve found the coy otes also hang out in the C
rows, so there’s a lit tle re cy cling of nu tri ents go ing on there. Also, the C row can beau -
tify your land. They’re a re ally beau ti ful fea ture. I bring work shop af ter work shop out
to C rows.Graeme: Is it all perennials in the C rows?Bob: No, it’s a mix ture. There are mix tures of perennials and an nu als. I’m try ing to
get plants in there that will bloom all year long. It’s not just beneficials I’m try ing to at -
tract. I need some where for aphids so I can keep good num bers of pred a tors.
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Graeme: What would be typ i cal spe cies mixes in your A, B and C rows?Bob: Ev ery year I switch the C row com po si tion, but typ i cally we might have dwarf
sweet peas. I use an old fash ion va ri ety called old spice, which has five or six dif fer ent
colours of flow ers, which are nice for pick ing off the farm. They’re also a great
insectary plant. I find high num bers of persimilis mites. They’re the pred a tory mites
we’re look ing for. I in clude yar row and com mon vetch. Ac tu ally, there are fif teen
plants that I have iden ti fied by go ing back through all the old re search. I’ll email you
the list. [Graeme - here is the list Bob emailed us:] Sweet Peas, Lathyrus odoratus var;
Old spice or Royal Vetch Vicia sativa var, com mon; Black Eyed Su san, Rudbeckia
hirta; Car rot, Dacus carrota var. em peror 58; Cilantro, Coriandrum sativa; Brome
Bromus mollis, var. Blando; Oats, Avana barbatavar. Slen der wild oats; Wheat,
Leymus Trachycauluvar. Yolo slen der wheatgrass; Pars ley, var. plain; Dill, Anethum
graveolens, var. mamouth; Fen nel, Foeniculum vulgare, var. flor ence; Al falfa, var.
dor mant, semi dor mant and non-dor mant 1:1:1; Cos mos, Cos mos bipinnatus var.
White sen sa tion; Sweet Clo ver Melilotus officinalis var. yel low and white 1:1; An nual
sweet alyssum Lobularia maritima, var. Dwarf white; Phacalia, Bras sica
tanacetifolia; Red Clo ver, Trifolium pratense var. Kenland; White Clo ver, Trifolium
repens; Mus tard, Bras sica hirta var. White mus tard and Bras sica jun Brown 1:1; Cal i -
for nia brome, Bromus caromatis, var. Mokelume River; Blue Wild Rye, Elymus
glaucus; Yar row, Achillea millefolium var. White.Graeme: Is this mix spe cif i cally for vi ti cul ture or do you use it in other or chard crops 
or row crops like gin ger, for ex am ple?Bob: In Ha waii, we grow gin ger with a mound and gully sys tem. I usu ally plant
buck wheat in the gully. We turn that down, let it stand for a lit tle bit and then bring it
back up on top of the gin ger. In Ha waii, we have sandy soils with low fungi con tent, so
this serves to give us a bit of lig ni fied ma te rial to feed fungi.Graeme: We do a lot of work with gin ger. In fact, our fac tory in South East
Queensland is very near to the Gin ger Fac tory, a pop u lar tour ist at trac tion based on the
gin ger in dus try. One of the ma jor is sues with this crop is nem a todes. Do you have
prob lems with this pest in Hawaii?Bob: Ac tu ally, I was go ing to men tion that buck wheat is only used in con di tions
where you don’t have plant par a sitic nem a todes, be cause buck wheat is one of the host
plants for root knot nem a todes. When you have a nem a tode prob lem, you should be us -
ing com post and build ing your ac tive foodweb. We want our plant colo nised by VAM
and we need to use cover crop plants like fod der rad ish and ca no la, which re lease cer -
tain chem i cals that act as nematicides in the soil.Graeme: I’ve al ways been con cerned about these plants with a fu mi gant ef fect.
Would n’t they af fect the en tire foodweb rather than just the un wanted nem a todes?Bob: That’s a good ques tion. I talked to Dr Ingham about this, as I was also con -
cerned. When we in cor po rate a plant like ca no la or the res i dues from the root ma te rial,
they break down and re lease isothiocyanates, which break down to cy a nide gas in the
soil. I came away from my con ver sa tion with Elaine, aware that these ma te ri als may be 
caus ing se lec tive dam age to the soil foodweb. How ever, there are times where we sim -
ply have to take cor rec tive mea sures. If we have high lev els of nem a todes, this is still
far softer than the chemical options. 

80 Bob Shaffer

SOIL HEALTH – MICROBE MANAGEMENT



SOIL HEALTH – MICROBE MANAGEMENT

Graeme: And with our ap proach we can come back af ter clean ing the decks and re -
pop u late with com post teas and other inocula...Bob: Yes, that’s cor rect. I think that the Ger man hy brid fod der rad ish is the one to go
for, though. The fod der rad ish is new tech nol ogy. It has a root exudate that is in cred i -
bly at trac tive to root knot nem a tode, so they mi grate and take up res i dence in the root.
The fe males lay their eggs in the root, but the chem is try of this plant will not al low the
ju ve niles to exit. This is a true trap crop. We don’t have to in cor po rate this crop to get
the nem a tode pop u la tions. This is a trap crop as op posed to a bio-fu mi gant. Ac tu ally,
I’ll have a field day in con junc tion with the Uni ver sity of Ha waii on Jan u ary 7 [2003],
to dem on strate the ef fi ciency of this trap crop. This plant grows three or four foot
above ground and can grow a three or four foot root in sandy soils.Graeme: I liked your sem i nar state ment that cover crops can of ten serve as a dis tur -
bance or an in ter rup tion, which is of ten re quired in soil, an i mal and hu man health to
catalyse the heal ing pro cess. Can you elab o rate on that con cept a little?Bob: The con cept of dis tur bance is a pop u lar idea in med i cine. To heal, there re ally
has to be a change. We are call ing that change a dis tur bance right now. We might look
at it in our own health as the chang ing of a habit. It was a med i cal doc tor watch ing me
down in the back hoe pit who made me aware of this par al lel. He said we have to
change the pat tern of be hav iour to be gin heal ing. In soils, the rip ping prac tice can be
part of that, and the cover crop can also be a dis tur bance. It’s an in tro duc tion of some -
thing very new into most crop ping sys tems, and the ac tion of roots go ing through soil
break ing up lay ers and re dis trib ut ing minerals is a disturbance. Graeme: In your pre sen ta tion, you re ferred to the need for a pro tein ad di tion to soils. 
You listed seeds from cover crops and the po ten tial tonne of in sect bod ies as so ci ated
with cover crops as a wel come source of ex tra pro tein for the soil. It’s of ten ar gued, in
con ven tional ag ri cul ture, that there is an over sup ply of pro tein via com mer cial ni tro -
gen and thus we get a good re sponse when we bal ance the in puts with car bo hy drates
like sugar and molasses. Bob: We’re talk ing about dif fer ent forms of ni tro gen here. The pro tein con tent is the
dif fer ence. I’m largely con cerned with feed ing the bio mass in the soil, and when you
ana lyse re quire ments for this soil life, you real ise that it is the in tro duc tion of amino ac -
ids and nat u ral pro teins via death of an i mals, birds, in sects, etc, which is im por tant.
When we use cover crops, there are three dis tinct pro tein sources that we get. One of
them is fix a tion of ni tro gen, which makes fungi and bac te ria pro lif er ate in the soil.
This is a big pro tein source be ing grown. Sec ond, if we’re al lowed to take a cover crop
all the way to seed - seeds have a lot of pro tein with a di verse amino acid pro file. I kept
think ing that what we need is meat. If I per son ally only eat sources of pro tein with nar -
row amino acid pro files, I tend to get sick. I can’t heal my nerves and build new tis sue.
Whereas, if we have full amino acid pro files from other an i mals and fish, we are able to 
better main tain our health. Fish in the soil is won der ful, be cause it pro vides a much
needed full amino acid profile in the soil.Graeme: This is what you term ‘a full amino acid panel’...Bob: Yes, it is.
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Graeme: We have an amino acid con cen trate based on hydrolised fish, but we’re
cur rently look ing at an other amino acid prod uct based on var i ous plant pro teins. Do
you see any gains in this type of prod uct?Bob: I re ally think that you’re onto some thing here. If I was in volved in prod ucts, I
would be aim ing to cre ate a plant-based amino acid food for soils.Graeme: We work with many ba nana grow ers in Aus tra lia. What have you found to
be the most im por tant min eral re quire ment for this crop?Bob: Well, I would ar gue that they are all im por tant, be cause it is the bal ance of min -
er als which is the crit i cal thing. In hu man health, we’re aware of the need for a bal -
anced diet, but we don’t ap ply that back out in our fields. Ni tro gen, po tas sium and zinc
are of ten the only in puts in this in dus try and oth ers and this is a big mis take. I’ve seen
com pa nies go out of busi ness grow ing ba nanas, us ing this nar row nu tri ent fo cus. We
want to bal ance nu tri ents for the chem i cal, phys i cal and bi o log i cal ben e fits as so ci ated
with this bal ance. How ever, we do need to make sure that there is an ad e quate sup ply
of ni tro gen for this crop. They’re a big plant, an ex cit ing plant to grow, and they need
ni tro gen. I have ba nanas on the farm I just bought in Ha waii. I knew this prop erty for
seven years be fore I bought it. I was a con sul tant for other crops - not the bananas. The
ba nanas had never been fer ti lised and they never pro duced fruit. A year be fore I
bought the farm, I sug gested an ap pli ca tion of gyp sum, po tas sium, phos phate and
some com post. Now they’re producing giant hands of bananas. That’s balanced
fertility.Graeme: I’m con stantly amazed at how much po tas sium ba nanas use. What’s your
po tas sium strat egy for this crop?Bob: Yes, I agree. My ap proach here, re cog nis ing the im por tance of po tas sium for
this crop, is to guard my po tas sium. I’m go ing to guard my po tas sium by side-dress ing
po tas sium, and I’m go ing to un der stand my clay chem is try. I need to know if I have a
po tas sium-fix ing clay that is rob bing my ap plied po tas sium from the soil, and, thirdly,
I’m go ing to use com post. Com post in creases the ac tiv ity of the soil foodweb, which
le vers open clay plate lets and al lows ac cess to much more po tas sium than was present
in the applied compost. Graeme: And, of course, there are large amounts of un avail able pot ash pres ent in all
but the light est soils.Bob: Yes, there is a bunch to work with. You can run a soil test which shows you to -
tal re serves of po tas sium - then you real ise how big your re serve is and you may be mo -
ti vated and try and get it out.Graeme: We’ve also had good re sults with foliars on ba nanas. Do you in clude
foliars in your pro gram?Bob: You know I’ve never ap plied foliars to ba nanas. It has got plenty of leaf sur face
but you would need a good sticker. Graeme: Yes, we al ways use a sticker. The com post tea stomata stim u la tion also
seems to be pro duc tive in help ing to push nu tri ents into the leaf.Bob: Ac tu ally, there is new re search about nu tri ent up take in the leaf. It was al ways
as sumed that the stomata was like a lit tle mouth, suck ing in dew and ap plied nu tri ents.
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Now we know that the stomata is cov ered by cutin, just like the rest of the leaf sur face.
The rea son that the stomata picks up more nu tri ents is be cause of the de pres sion - it’s
like a lit tle mud pud dle. Nu tri ents have a lon ger ex po sure time, sit ting in this pud dle, to 
get picked up and taken into the plant. It’s ac tu ally the ectoplasmata (of ten called
ectocythodes), which are the ve hi cle re spon si ble for di rect up take. It can be seen now,
with elec tronic mi cro scopes, that this structure up takes min er als off the leaf sur face
and takes them to ac tive parts of the leaf. There is great lit er a ture, which sup ports the
fact that it is the ectoplasmata rather than stomata which is directly responsible for
uptake.Graeme:. We al ways sug gest that the un der side of the leaf is the tar get area for best
up take. Are you sug gest ing that this is not nec es sar ily the case?Bob: Not nec es sar ily the case. As I men tioned, the stomata play a role as col lec tion
points, but there are other, more sub tle or gans in the plant, which have evolved to up -
take bird ma nures, dust and other ma te ri als that fall onto the top of the leaf sur face. It’s
log i cal, if you think about it in this way.

Graeme: A main role of the stomata is to pick up car bon di ox ide as it dif fuses from
the soil.Bob: That’s right, but it is cov ered by the cutin layer all the way through. It’s not like
the mouth ex actly, it’s like a mud pud dle. It does have that gas ex change abil ity, but it
is cov ered by wax and cutin.Graeme: We’ve not had good re sults con trol ling pow dery mil dew with com post
teas. We usu ally have to in clude some thing like Ba cil lus subtilis or milk to help do the
job. What has been your ex pe ri ence with this?Bob: In gen eral, I think that in terms of pow dery mil dew con trol, there’s been re ally
lack lustre per for mance from com post teas. Some grow ers might dis agree, but in gen -
eral I’ve seen some mis er a ble fail ures. For me, pow dery mil dew pro tec tion is best
achieved with plant health. The next best con trol tech nique is wettable sul fur. Tim ing,
mon i tor ing and air drain age are also im por tant. I have n’t had the op por tu nity to add
spe cial ist bac te ria like Ba cil lus subtilis to our teas at this point, but I have no doubt it
would be of value.Graeme: I was re ally in ter ested in other as pects of your work with cover crops in vi -
ti cul ture, par tic u larly with your con cept of plant ing di rectly be neath the vine. Is there
any prob lem with com pe ti tion for the vine?Bob: There can be. We are try ing to learn which plants to use in which sit u a tion. If I
take allysum, rose clo ver or crim son clo ver, I might be very suc cess ful at one lo ca tion,
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but at the next site it stresses my vines. It has to do with the vig our of the site, the age of
the vine and soil tex tures. The ten dency is, if it is a young vine on poor soil, I won’t
con sider cover-crop ping right un der neath the vine. On young vines with a vig or ous
root stock, on good soil with a drip sys tem, I can ac tu ally get by with plant ing crim son
clo ver at fall, grow it into the win ter and then come in with any type of me chan i cal till -
age and kill it in spring time. On older vines, we’ve had great re sults let ting these three
cover crops grow out to maturity.Graeme: What is the rea son for plant ing di rectly be neath the vine?Bob: This is the area where most of the her bi cides are sprayed, so weed con trol is the
num ber one con sid er ation. Num ber two, I’ve found that of ten the least healthy, most
com pacted soil is un der neath the vine, be cause it has had a lot of her bi cide ap plied to it
and it has had low growth of plants. The cover crop plant is what heals the soil. It
pushes its roots through and phys i cally loos ens the soil. It also de pos its car bon un der -
neath the soil, which feeds the soil foodweb, which in turn causes ag gre ga tion and
better soil struc ture. Above ground, we’re look ing for res i dues on the soil sur face for
pro tec tion. It’s nor mally bare soil beneath the vine.Graeme: Have you had any ex pe ri ence with the use of para mag netic ma te ri als in
your pro grams?Bob: I usu ally find that it is a lux ury that does n’t fit my bud get, as these rock dusts are 
ex pen sive in the ar eas where I work. I’ve been in volved in sev eral tri als and there is a
def i nite re sponse. I’m not sure if it’s a min eral re sponse, a para mag netic re sponse or a
biological one. 

Graeme: It’s all of them. We are per haps more in volved with the po ten tial of para -
mag net ism than most. In Aus tra lia, we pro mote a tre men dously suc cess ful con cept
called the Life-Force™ ap proach. It’s a do-it-your self fer ti liser used mainly in broad -
acre where the farm ers bring in raw humates, soft rock phos phate and one of the
world’s best sources of highly para mag netic vol ca nic ba salt in truck loads. These ma te -
ri als are spread out on the ground in lay ers and then pushed up into a pile with a
front-end loader. Then a mi cro bial blend called Nutri-Life 4/20 is brewed with our
brew ing unit for 24 hours. This unit has a trans fer hose and the fin ished ma te rial can be
pumped di rectly onto the pushed-up pile and mixed in. Then it’s left for two weeks
where it might warm slightly, but it’s not a com post ing pro cess as such. The mi crobe
counts in crease around seven times dur ing that two-week pe riod, then the ma te rial,
which is es sen tially an inoculum, is ap plied at around 200 kg per acre. It’s cheap and
it’s been tre men dously suc cess ful. There have been al most un be liev able rises in or -
ganic matter associated with this Life-Force™ pro gram.
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Bob: Wow, that’s the stim u la tive ef fect.Graeme: One grower, who’s used the Life-Force™ pro gram for three years, has
gone from 2.8% to 4.4% or ganic car bon. That’s an av er age over seventeen blocks.Bob: Wow, it’s cool, some of the stuff you are do ing! I’m glad I got the op por tu nity
to meet with you.Graeme: Have you played around with sil ica at all? We’ve been get ting some good
re sults in our trial work. It ap pears that, even though there may be large sil ica re serves
in the soil, it is not nec es sar ily plant-avail able. One of the Aus tra lian labs we work with 
has be gun to test for avail able sil ica and they’re find ing that the ma jor ity of soils are
de fi cient in plant-avail able silica.Bob: Ac tu ally, I’ve been be gin ning to think that this might be a miss ing link in my
rice pro gram. I’ve ac tu ally ap plied liq uid po tas sium sil i cate in small test plots in rice
and grapes and there is a response.Graeme: We’ve pi o neered some thing called Micronised Min eral Sus pen sion in
Aus tra lia, where we take nat u ral min eral ma te ri als and crush them down to five mi -
crons. Then they are held in liq uid sus pen sion with spe cial gums. The wa ter that holds
them in sus pen sion is a mi cro bial brew and we also add fulvic acid, which is a min eral
solubiliser. It’s a great con cept which works re mark ably well. We’ve taken
diatomaceous earth, con tain ing over 80% sil ica in un avail able form, and turned it into
a Micronised Min eral Sus pen sion. The sil ica be comes plant-avail able at this mi nus -
cule size and the diatomaceous earth also acts as an in sec ti cide in the soil and on the
leaf, and it also ap pears to have a fun gi cidal ef fect. Turf and pas ture re spond par tic u -
larly well to sil ica, but there are several other crops which are responsive.Bob: What a good idea! That’s ex cit ing. I love what you guys are do ing. I keep hear -
ing about Aus tra lia and now I see why.Graeme: Yes, we are a re source ful bunch over there. I’d like to move on to your clay 
re search now. Can you ex plain the sig nif i cance of per ma nent charged clays vs. vari -
able charged in terms of soil nu tri tion pro gram ming?Bob: That’s a great ques tion, and I’m not sure I can an swer it com pletely. I find no
one talk ing about per ma nent charge and vari able charge clays ex cept soil chem ists. I
found it in the lit er a ture and I be came aware of it. It’s all to do with un der stand ing base
sat u ra tion re sponse. If you are look ing for a cal cium base sat u ra tion of 65%, there will
be a dif fer ent suc cess rate when add ing lime to dif fer ent clays. Your soil test might say
that you need two tonnes of lime stone to bring it up to 65%. If that soil is a clay spe cies
that’s a per ma nently charged clay, like smectite or ver mic u lite, we can ap ply that two
tonnes that’s rec om mended and, in my ex pe ri ence, it will not bring it up to the 65%
base sat u ra tion. There are go ing to be nu mer ous ap pli ca tions re quired to bring it up.
Part of the rea son for this is that, when you ap ply cal cium to a per ma nently charged
soil, it in creases the TEC [to tal ex change ca pac ity] and the rel a tive level of cal cium
drops, so we have to come back with more and more until the TEC stops climbing.Graeme: So what’s the so lu tion? I can think of many grow ers with this prob lem.
What’s their plan of ac tion? Do they keep ap ply ing lime un til they bust the bank?
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Bob: On one rice farm we started out with a TEC of 59. Af ter ap ply ing lime, the pH
did n’t go up, it ac tu ally went down and I went into trauma. I talked to Perry Labs and
Bob Perry sug gested that on re ally low-cal cium, high-mag ne sium, high-TEC soils
com pris ing ver mic u lite and smectite, they were n’t re ally get ting ac cu rate TEC read -
ings. It was out side the range of the abil ity of the tool to read the TEC ac cu rately. Once
we got more cal cium and more floc cu la tion, the ma chine could ac tu ally read the TEC
more ac cu rately. As we lime these soils, though, there will be in cre men tal ben e fits as
we build cal cium, even though the TEC is only in creas ing very slowly. The fact is that
there is more cal cium in the sys tem, and this will ben e fit plant growth over time. In the
trop i cal se ries, such as al lo phane, the ap pli ca tion of lime will bring the base sat u ra tion
up very quickly. This also ap plies to kaolinite, which is also non-per ma nently charged. 
This is just the op po site of the per ma nently-charged clays. If I know my clay spe cies, I
can better pre dict how quickly I’ll get up to ideal base sat u ra tion. The other thing about 
al lo phane se ries clays is that iron is fixed. This also some times ap plies to kaolinite. As
I ap ply cal cium in these par tic u lar soils, it will fur ther re duce the avail abil ity of iron.
This is where it goes back to a whole sys tem. I want to get my cal cium up there in the
vari able charged clays like al lo phane and kaolinite, but it’s go ing to de press my iron
lev els. So I’m go ing to have to go out there with foliars to address iron shortages, and
I’ll use compost and good soil health practices.Graeme: We usu ally find that humates are the best op tion in this sit u a tion, as humic
acid has such a strong af fin ity for iron.Bob: I find ex actly the same thing, so I al ways use humates in my fo liar spray, so I
have plenty in my plant. In the soil, I find com post can give me pro duc tion of
siderophores, which are the iron che lat ing ma te ri als pro duced by bacteria.Graeme: I won der if you can throw any light on a mys tery that I’ve never been able
to ex plain. You’ll be aware that, when we in crease cal cium base sat u ra tion, there is a
cor re spond ing de crease in mag ne sium base sat u ra tion. In fact, this dis place ment is vir -
tu ally a one-to-one re la tion ship. Why is this? Do you un der stand the mechanism at
work?Bob: Some times there is a sul fur link. Look ing back through the lit er a ture, I re -
viewed Malcolm Sumner’s work from the Uni ver sity of Geor gia. In his leach ing stud -
ies, he found that he could get mag ne sium to leach out of the soil by the ap pli ca tion of
sul fur, but it was only if he had enough cal cium in the soil. It fit ted re ally well with
Neal Kinsey’s ex pe ri ence. The prac ti cal side of this is that cal cium causes floc cu la tion, 
which gives more air space and the abil ity to drain. Then, when you add gyp sum, you
get mag ne sium sul fate form ing and then, with ad e quate rainfall, it will leach
downward.Graeme: That’s in ter est ing, but I’m re ally talk ing about plain cal cium car bon ate
rather than gyp sum. Cal cium dis places mag ne sium with out sulfur. Why?Bob: Ab so lutely. I don’t know the an swer to that ei ther. I’m still look ing. There’s no
doubt that it hap pens. I’ve done thou sands of soil tests and there is no break ing that
rule. One goes up, the other goes down. One thing we did find out about wine grapes:
In 1985 or 1986, Paul Skin ner and Mark Matthews from the Uni ver sity of Cal i for nia
Da vis did stud ies try ing to an swer a ques tion we all may have had. Why do grape vines
grow ing in a high-mag ne sium soil have low mag ne sium in the tis sues? What they
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found out was that, in low-phos phate con di tions, many wine grape root stocks will not
translocate the mag ne sium out of the roots up to the up per por tion of the plant. How -
ever, if you raise phos phate lev els in the ground, then they would set translocation of
magnesium up into the plant.Graeme: There’s also the fact that mag ne sium is a phos phate syn er gist, so it’s a
two-way re la tion ship. We of ten find that you can get as much of a phos phate rise in the
leaf spray ing mag ne sium sul fate as you can by ap ply ing ac tual phos phate. One of Gary 
Zimmer’s find ings re lates to this phe nom e non. He un cov ered four min er als that
should be main tained at lux ury lev els in the leaf to en sure max i mum pro duc tion and
qual ity. We’ve taken his find ings to a new level in ‘The Big Four’, as I call it, which
forms the back bone of our Plant Ther apy™ sys tem. The four el e ments are cal cium,
phos pho rus, mag ne sium and bo ron. There is a syn ergy with two matched pairs. Bo ron
is a cal cium syn er gist and mag ne sium is a phos phate syn er gist. From a pho to syn the sis
per spec tive, cal cium is the trucker of all min er als and bo ron is the steer ing wheel. All
of the stripes, blotches and anae mia as so ci ated with poor chlo ro phyll man age ment are
caused by min eral short ages that are linked to the ab sence of suf fi cient cal cium (and
bo ron). Sugar can’t be pro duced with out phos phate. There are five phos phate com -
pounds, in clud ing ATP, in volved in the sugar fac tory. Mag ne sium is the cen tral mol e -
cule in a chloroplast and it also im proves phos phate re sponse. It does n’t mat ter
whether you are deal ing with a pear tree or a pumpkin, if you can achieve luxury levels
of the Big Four, you’ll do well.Bob: I agree with this Big Four con cept. Bo ron was the first one. I found that, when I
lifted bo ron above what was con sid ered rea son able, it was al ways worth while. I see so
many wine grapes de fi cient in mag ne sium and they are also de fi cient in phos phate and
you know that those two are linked.Graeme: We’ve done thou sands of soil and leaf tests over the past eight years, and
I’m al ways look ing for pat terns. One thing we have dis cov ered, which is not yet re cog -
nised by agron o mists in gen eral, is this: If mag ne sium and po tas sium are bal anced at
some where near the same ppm level on the soil test, there will of ten be an as so ci ated
in crease in phos phate uptake in the leaf.Bob: Wow, that’s in ter est ing. I love the re pet i tive thing. If you can get enough rep e ti -
tion, you can see the trends easily.Graeme: Yes, when you think you have found a pat tern, you can just go to the com -
puter and check back. I’d just like to ask you a cou ple of other ques tions about com post 
tea. This ma te rial has been her alded as some thing of a pan a cea. One prob lem with
grow ers try ing to adopt a bi o log i cal ap proach is the chal lenge of try ing to en cour age
earth worms back to the farm. Cover crops are the best trick, but it has been sug gested
that com post tea can even be of value for this. What have you seen?Bob: I have n’t seen this with com post teas. If you were to make me choose one thing
- cover crops or com post tea - I’d choose cover crops ev ery time. I’ve seen tre men dous
in creases in earth worms us ing cover crops. On the other side of the coin, soils where
urea, muriate of pot ash and zinc have been the only in puts, are usu ally de void of earth -
worms. When we add rock phos phate, swap to sul fate of pot ash and add some com post 
tea, we can see in cred i ble re covery of earthworms. 
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Graeme: We find that vermicompost makes the best base for a com post tea. Have
you used it in your teas?Bob: Yes, def i nitely. It makes a won der ful tea. At least half of the com post tea that
we put onto sev eral thou sand acres this last year was from vermipost. The cost of
vermipost has risen as a re sult of the com post tea thing. It used to be $250 a tonne. Now 
it’s a buck a pound - al most ten times the price!Graeme: You men tioned the use of fish oil as a penetrant. We im port a super-pen e -
trat ing Omega-3 or ange rough ie oil for use in a wet ter-sticker we have de vel oped.
Would it be a good idea to emul sify this oil and use it as a soil penetrant?Bob: Yes, def i nitely. When I use oily fish in my pro grams, I’m re ally look ing for the
penetrant ef fect - the ag gre ga tion ef fect as much as the ni tro gen. I use yucca and fish
oil for this penetrant ef fect. I think that it is the sapo nins in the yucca that are do ing the
work.Graeme: We have a saponin prod uct and a fish oil. It sounds like we need to put
them to gether to of fer a nat u ral penetrant prod uct. Thanks for the tip. I guess we had
better wrap up now. It’s been a lot lon ger in ter view than I in tended. I have loved ev ery
min ute of it. Thanks for your time.Bob: I never thought I would hear my self say this, but I’m so im pressed with your
ideas and prod ucts, I think I’d like to talk about be com ing your agent in Ha waii.Graeme: We would love to have you on board. We’ll talk again soon.
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STEVE DIVER
Interview recorded December 2000Steve Diver is a tech ni cal spe cial ist with a US Gov ern -

ment-funded in for ma tion cen tre for sus tain able ag ri cul ture,
called ATTRA. His role in volves in-depth re search into all ar eas
of sus tain able ag ri cul ture, and he is an ac com plished eco-ed u -
ca tor. Steve is a reg u lar con trib u tor to the Sanet dis cus sion list
on the Internet, where his post ings are in vari ably well-rea soned
and il lu mi nat ing. His pas sion for sus tain able farm ing is ev i dent

on his per sonal webpage, which in cludes a huge va ri ety of in valu able links to
eco-ag-re lated sites. Steve has spe cial ised in com pre hen sive web re search,
and his page of fers a rare op por tu nity to ac cess the ‘cream’ of these sites with -
out the pain and frus tra tion of ‘rudderless’ web-surf ing. The ATTRA website is
also a wealth of in for ma tion and in cludes sev eral of Steve Diver’s pub li ca -
tions. The ATTRA ad dress is www.attra.org. Steve’s per sonal webpage ad -
dress can be ac cessed by emailing him on steved@attra.org. Steve is one of
the few spe cial ists in the eco-ag arena who have re searched and re viewed the
myr iad ap proaches and then had the op por tu nity to com pare their per for -
mance in the field.

Graeme: Steve, you are a tech ni cal spe cial ist with ATTRA. Could you please ex -
plain the na ture of this or gani sa tion?Steve: It stands for Ap pro pri ate Tech nol ogy Trans fer for Ru ral Ar eas. It’s a sus tain -
able farm ing in for ma tion cen tre lo cated at the Uni ver sity of Ar kan sas. We are a
non-profit or gani sa tion and we re ceive a fed eral grant from the USDA to the tune of
around two mil lion dol lars. We have about thirty peo ple on staff. Our of fice co or di -
nates ex ten sion of fi cers, farm ers and ed u ca tion mul ti pli ers in all fifty states. It’s pri -
mar ily an in for ma tion re source cen tre. We re search, col late and sum ma rise
in for ma tion at the re quest of farm ers who are usually too busy to conduct their own
research. Graeme: Sounds like a great idea. It’s cer tainly some thing I’d be happy to see my tax 
dol lars di rected to ward.Steve: Ac tu ally, one of our farm ers made a sim i lar com ment re cently. He said that it
took the sting out of writ ing his cheques to the IRS when he knew some of his tax was
fund ing ATTRA. Graeme: I see that you have authored a pub li ca tion on biodynamic farm ing and
com post prep a ra tion. Is Steiner’s sys tem still mov ing for ward in the US?Steve: Biodynamics has played a prom i nent role in the or ganic move ment in this
coun try, largely due to the work of Ehrenfried Pfeif fer. He died in the early 1960s, but
there is a biodynamic farm ing as so ci a tion which has kept the light burn ing. How ever,
the move ment is still rel a tively small. You cer tainly could n’t claim ma jor growth. It’s
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re ally just main tain ing mo men tum and per haps grow ing slowly. There have been some 
new ad vances, though. Are you familiar with horn clay?Graeme: Yes, it is a con cept that Hugh Lovel is pretty ex cited about.Steve: Well, Hugh is do ing some thing a lit tle dif fer ent and his ap proach does not
meet con ven tional biodynamic spec i fi ca tions. Hugh calls his ap proach ‘en ergy pat tern 
farm ing’. He is us ing potentised biodynamic prep a ra tions and broad cast ing the en ergy
pat terns with a field broad caster, an in stru ment that some peo ple would call a cos mic
pipe. Hugh is not Demeter-cer ti fied, but he does n’t con sider this to be par tic u larly im -
por tant. He pro duces a great prod uct and has no prob lem mar ket ing it. This is a grow -
ing trend. Farm ers sell ing clean pro duce into lo cal mar kets, where there is a grow ing
de mand, of ten have no need to be cer ti fied. There is no financial gain for these guys to
be certified. Graeme: Do you see any po ten tial for the cross over of biodynamic tech niques into
con ven tional ag ri cul ture?Steve: There are many or ganic grow ers who are not biodynamic grow ers but use
flow-forms or re verse-stir ring. How ever, there is no in ter est at all from the con ven -
tional grow ers and it is hard to imag ine an in ter est developing.Graeme: I think that this is a ma jor dif fer ence be tween Aus tra lian and US grow ers.
Here you seem to have two dis tinct groups and never the twain shall meet. In Aus tra lia, 
the ma jor ity of our cli ents are con ven tional grow ers and the best of these grow ers will
con sider any thing that works - with out prej u dice. Our whole ap proach is about de vel -
op ing a func tional hy brid. You guys seem to see ev ery thing in black and white.Steve: It must re ally be dif fer ent in your coun try, be cause I don’t see any thing like
that hap pen ing here. Organics is a big growth area, but even though a few con ven tional 
grow ers may have dis cov ered things like fo liar fer ti lis ing, they could never em brace
the more ab stract concepts. Graeme: You are some thing of a com post spe cial ist. In your opin ion, how does
biodynamic com post com pare with Lübke’s com post?Steve: Well, that’s the sort of ques tion that could set up a hor net’s nest and I’m not
sure that I want to buy into this kind of strife. The com post ing fra ter nity are pretty pas -
sion ate about their craft. I will say this, though - the BD ap proach has a long, valid his -
tory of suc cess ful hu mus man age ment. The BD preps have both a mi cro bial and
bi o log i cal ben e fit, and they also have a dy namic side. The preps sort of potentise en -
ergy - it’s a two-part ap proach. Lübke com post, or what is called ‘Con trolled Mi cro -
bial Com post’, was de vel oped by Siegfried and Uta Lübke on their farm in Aus tria. It’s 
made a huge im pact on the com post in dus try in this coun try over the last ten years or so 
- to the point that you can ac tu ally talk about be fore Lübke and af ter Lübke. The rules
of high qual ity, pre mium grade com post were vir tu ally re-writ ten fol low ing the Lübke
find ings. Their com post turn ers, the use of in ocu lums, com post fleeces, the ad di tion of
clay at 10% by vol ume, the ad di tion of fin ished com post at 10% by vol ume and the in -
clu sion of crusher dust - all of these things came from Lübke’s work. Tem per a ture and
CO2-mon i tor ing is also a Lübke con cept.Graeme: I was aware of Lübke’s im pact in Eu rope. I never real ised that his phi los o -
phy had had such an im pact in the US. 
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Steve: There are still a lot of peo ple who are not fa mil iar with the con cepts, but it is
the fast est grow ing ap proach in the US. Our ATTRA pub li ca tion is one of the most
com pre hen sive doc u ments avail able, cov er ing the ba sic prin ci ples of Lübke’s
composting.Graeme: I’ll make sure that the read ers have the ATTRA website ad dress, so they
can ac cess all your in for ma tion. Steve: Thank you. Ac tu ally, there is an in ter est ing his tor i cal back ground to the de -
vel op ment of Lübke’s ap proach: Selman Waksman was a fa mous mi cro bi ol o gist from
New Jer sey. He was the fa ther of an ti bi ot ics - the guy who iden ti fied and iso lated
strep to my cin. Soil mi cro bi ol ogy was also his thing and he had writ ten that, amongst all 
of the im por tant char ac ter is tics of hu mus, and its con tri bu tion to the soil, it is the com -
bi na tion of clay and hu mus which is most im por tant. He sug gested that one of the most
im por tant ways to achieve this clay / hu mus crumb was to com bine clay with an i mal
ma nures and other or ganic mat ter in com post. Waksman pub lished that back in the
1950s. Ehrenfried Pfeif fer, who was a keen mi cro bi ol o gist and hu mus worker, picked
up on this con cept and he in cluded this in his work on biodynamic com posts. Siegfried
Lübke, who is a ge nius mi cro bi ol o gist / farmer, ab sorbed all of the work of Waksman,
Pfeif fer and oth ers and he is the guy who has brought clay to the mod ern com post in -
dus try. This con cept is so im por tant. I see com post all over the coun try. Of ten you will
see a com post and the guy will be real proud of his cre ation - you pick it up and it’s real
fluffy with no struc ture, be cause there was no clay in the rec ipe. That’s the dif fer ence
with Lübke com post. They put the clay in there and the other ba sic in gre di ents. They
have a con sis tent way of mak ing com post. Wher ever you see Lübke com post - whether 
in Aus tra lia, the US or Aus tria - if it’s made ac cord ing to CMC (con trolled microbial
compost) standards, it will all look similar. It will have this structure - these clay /
humus crumbs.

Graeme: We use 10% soft rock phos phate in all of our com posts, which is a col loi -
dal clay.Steve: It’s a good idea you’re in clud ing the clay, but you are also mak ing what Pfeif -
fer called min er al ised com post. The or ganic ac ids pro duced by mi cro or gan isms dur ing 
com post ing, solubilise the rock phos phate ma te ri als. There is some re ally solid re -
search pub lished in sev eral jour nals which shows that, if you put rock phos phate into
com post, the phos pho rus avail abil ity is equiv a lent to single superphosphate. Graeme: It cer tainly works well. We use these com posts as the ba sis for most of our
pre scrip tion blends. Do you feel that the Lübke com post has any thing to of fer from an
energetics per spec tive?
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Steve: Yes, that’s some thing I’d like to dis cuss. The BD com posts em body this idea
of energetics or what Steiner called the etherial life force. I feel that there is good ev i -
dence for a bi o log i cal en ergy field. This con cept is not dis cussed, but this en ergy
source is gen er ated from the sum of the to tal ac tions of the mi crobes. The Lübke com -
post cer tainly qual i fies in this context.Graeme: I’ve of ten heard about the amaz ing phe nom e non of an Alas kan spring,
where the plants burst from the ground and grow at a mind-bog gling rate. It ap pears
that the mi cro bial en ergy has al most worked like a pres sure cooker over the long win -
ter, to the point that you al most have to stand back when spring ar rives. That’s a fairly
ob vi ous en ergy field at work.Steve: I think there is an en ergy com pa ra ble to para mag net ism or Steiner’s life force, 
which should be looked at more closely.Graeme: Do you feel that the biodynamic sys tem de liv ers? I mean, is it more
cost-ef fec tive? Does it con sis tently pro duce higher qual ity pro duce?

Steve: Well, in your neck of the woods, Pro fes sor John Reaganold from Wash ing ton 
State Uni ver sity pub lished a pa per called ‘Soil Qual ity and Fi nan cial Per for mance of
Biodynamic and Con ven tional Farms in New Zea land’. All pa ram e ters showed that
BD farms have higher soil qual ity and, from a fi nan cial point of view, they were more
prof it able than con ven tional farms. As far as food qual ity is con cerned, BD has a rich
his tory of qual i ta tive as says. For ex am ple, we have Cir cu lar Chro ma tog ra phy, which
came out of Ehrenfried Pfeif fer’s work, and Sen si tive Crystallisation, which was also
de vel oped by Pfeif fer. Then there is Cap il lary Dynomolysis developed by Lily
Kolisko.Graeme: Who is Lily Kolisko?Steve: She wrote a clas sic book called ‘Ag ri cul ture To mor row’, which cov ers a lot
of re search on biodynamics. She re searches the ef fect of moon phases on plant growth
and she in ves ti gates con cepts like potentisation. Ba si cally the re search gives some sci -
en tific va lid ity to some of Steiner’s claims. Re turn ing to the qual i ta tive as says I men -
tioned, they were de vel oped by the BD peo ple and they are still widely used in Eu rope
to day. There was a UK Soil In sti tute con fer ence ear lier this year, and one of the pa pers
pub lished for the con fer ence was fas ci nat ing. There’s a food qual ity re search in sti tute
based in Swit zer land, and they had side-by-side ex am ples of all three qual i ta tive tech -
niques to com pare con ven tional and or ganic produce. There was no comparison in
terms of food quality.Graeme: Do you be lieve there is a ben e fit in com bin ing Albrecht soil bal anc ing
prin ci ples with a biodynamic ap proach?

92 Steve Diver

SOIL HEALTH – MICROBE MANAGEMENT

“I’ve of ten heard about the amaz ing phe nom e non of an Alas kan
spring, where the plants burst from the ground and grow at a
mind-bog gling rate. It ap pears that the mi cro bial en ergy has al -
most worked like a pres sure cooker over the long win ter, to the
point that you al most have to stand back when spring ar rives.”



SOIL HEALTH – MICROBE MANAGEMENT

Steve: Yes, def i nitely. Hugh Lovel com bines the con cepts. It is def i nitely an ad van -
tage, but in gen eral they are dif fer ent ap proaches and the BD pur ists don’t nec es sar ily
agree with fus ing sys tems. They are of ten more con cerned with sil ica. Sil ica has a tet -
ra he dral struc ture. It is an im por tant el e ment that is of ten over looked in con ven tional
sit u a tions or in other areas of organics.Graeme: It’s also be com ing the fla vour of the month in con ven tional ag ri cul ture in
Aus tra lia. There’s no doubt that some soils and, more im por tantly, some spe cific crops 
will show a very pos i tive re sponse to ap plied sil ica, but I think it’s been over sold a lit -
tle. It is pro moted by some con sul tants like it was a ‘magic bul let’ and that’s sim ply not 
the case. Just re turn ing to the qual i ta tive as says you men tioned, I’m not fa mil iar with
Sen si tive Crystallisation. Can you explain it to me?Steve: Ac tu ally, a lot of the pa pers I’ve men tioned are on my per sonal web page.
Check it out, be cause there is a huge list of web site links there. There’s a re ally good
pa per on the nu tri tional qual ity of or ganic food. There’s a fan tas tic web link to a Ger -
man com pany in volved in Sen si tive Crystallisation. I dis cov ered the site and wrote to
them and they trans lated it to Eng lish. It in cludes an in cred i bly beau ti ful slide show
based on Sen si tive Crystallisation. I’ll ex plain about Sen si tive Crystallisation: Steiner
was this mys tic, sci en tist / phi los o pher from Aus tria. He was walk ing in the vil lage
square of a Eu ro pean town, some where around 1915, when he no ticed the for ma tion of 
ice crys tals on the shop win dows. He ob served that they were com pletely dif fer ent pat -
terns of ice crys tals on the butcher shop win dow vs those on the flo rist shop win dow.
The pat terns on the flo rist win dow were much more re fined - al most like the veins of a
leaf. Steiner thought about this and that is when he came up with the idea of sub tle en -
ergy pat terns ex pressed in crys tal line form. He passed that in for ma tion on to
Ehrenfried Pfeif fer, and Pfeif fer came up with the tech nique known as Sen si tive
Crystallisation in the early 1930s. The tech nique has many uses. It can be used with
blood anal y sis as an early warn ing can cer de tec tor. It’s a re ally cool website. There’s a
Swiss com pany that uses Sen si tive Crystallisation to eval u ate health prod ucts, or ganic
foods, fer ti lis ers or water. You can send product to them and receive an in-depth
analysis and interpretation.Graeme: What is the website?Steve: It’s called the Hegalus As so ci a tion - there are links on my web page. Look out 
for the ar ti cle called ‘The Nu tri tional Qual ity of Or ganic Food.’Graeme: You have re viewed doz ens of ap proaches in sus tain able ag ri cul ture and
ana lysed their rel a tive value. Do you con sider any to stand out? I mean, if you were to
farm or gan i cally, which way would you go?Steve: I’d def i nitely use a combo. I would use Albrecht min eral bal anc ing com bined
with hu mus man age ment, which would in clude Lübke com post, and I would use
energetics. When I am con sult ing, I like to give grow ers con fi dence. There are some
very good tools and con cepts avail able and grow ers have ev ery rea son to be con fi dent
of good re sults if they uti lise these tools and ideas. How do you guys approach it?Graeme: Well, we are very much into the best of all worlds. We look at ev ery thing
that works well and we fuse it to gether. We look at syn er gies and we ap proach min eral, 
mi crobe, plant and pest man age ment from a ho lis tic view point. It has been a very suc -
cess ful ap proach.
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Steve: I’ve fol lowed the post ings on your website - it’s very im pres sive.Graeme: An other ques tion about com post. How do you rate vermicompost in the
over all scheme?Steve: Well, it’s used here in con junc tion with large-scale com mer cial com post ing.
Of ten large pro duc ers might pro duce 5% worm com post on the side for nurs er ies. It’s a 
very good prod uct but much more ex pen sive, so there is not much large-scale
production.Graeme: In Aus tra lia, there are a cou ple of com pa nies now pro duc ing worm com -
post on a large scale. It’s priced at around the same price as con ven tional compost.Steve: That sounds like a good deal. Worm com post still needs good man age ment
skills - just like con ven tional com post. If it gets too wet, it can pu trefy. You get a lot of
high sul fides and a bad sit u a tion.Graeme: What about com post tea? Are you as con fi dent as Elaine Ingham about the
po ten tial of this ma te rial for dis ease con trol?Steve: We did a sur vey of the lit er a ture when we put to gether our com post tea pub li -
ca tion for ATTRA. There is no doubt that you can con trol a range of dis eases with
com post tea. It’s a fas ci nat ing thing to real ise the num ber of dif fer ent mi crobe spe cies
that live on the leaf. It’s amaz ing - there is this huge eco sys tem liv ing there. Bi o log i cal
con trol is about man ag ing this eco sys tem. It’s about com pe ti tion or oc cu py ing the sur -
face of an area or an tag o nism. I think that it’s use ful to talk about Rhizosphere ag ri cul -
ture [the root-zone] and phytosphere ag ri cul ture [the leaf sur face]. Rhizosphere
ag ri cul ture in volves till age sys tems - com post, cover crops and min eral bal anc ing,
while com post teas and foliar fertilising are related to the phytosphere. Graeme: Is fo liar fer ti lis ing widely ac cepted amongst con ven tional grow ers in the
US?

Steve: It’s still con sid ered worth less by many con ven tional grow ers. Some of them
might spray cal cium ni trate if they needed cal cium, but they have n’t dis cov ered the full 
po ten tial of this form of nutrition.

Graeme: I think we are quite a bit fur ther down the track in Aus tra lia. Most of our
grow ers are con ven tional and the ma jor ity of them use foliars - not just to cor rect ma jor 
el e ment short ages. They are aware of chelation, they have seen the ben e fits of nat u ral
hor mones, en zymes, amino ac ids, humic ac ids and broad-spec trum trace el e ments.
Many of them have ex per i mented with bi o log i cal con trol tech niques and in creas ing
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num bers have ex per i mented with bo tani cals to con trol in sects. It seems a lot more
sophisticated.Steve: Yes, I think it is. Per haps that’s why so many Amer i can con sul tants en joy vis -
it ing Aus tra lia. Graeme: I’m sure that you must have looked at radionics in your re view work. What
is your opin ion of this ap proach?Steve: I stud ied radionics with Dr Arden Andersen, and my co-worker, George
Kuepper, is a radionics ex pert. I come from Ar kan sas, where en ergy work ers are dime
a dozen, be cause we have the Ozark Re search In sti tute in that state. This is a world-fa -
mous re search in sti tute. En ergy is al most sec ond na ture to me, it does n’t in volve a big
par a digm shift. Organics, with out these sort of tools, is what I call ‘Plain Jane
Organics’, but when you take ad van tage of these tech niques, it be comes so phis ti cated
organics. Fo liar feed ing is a per fect ex am ple. You may have five or six va ri et ies of
kelp, humic acid, fulvic acid, fish and trace el e ments. This might to tal thirty dif fer ent
pos si bil i ties to for mu late your fo liar. If you don’t have a way to as cer tain the com pat i -
bil ity and the syn ergy of these prod ucts with each other and with your par tic u lar soil,
then it is guess work and the odds of mak ing the best choice are very slim. If you can
use radionics to match these prod ucts, it is a fast track to the most pro duc tive choice.
Reams was the first eco-con sul tant to start talk ing about en ergy. He talked about the
Reams bi o log i cal the ory of ion is ation. Reams did n’t work with radionics him self, but
most of his stu dents, like Dan Skow, Arden Andersen and Phil Wheeler have all
adopted radionics to improve their consulting capacity.Graeme: In a per fect world this might be true, but the tech nol ogy tends to lend it self
to abuse. Ego is the big gest prob lem, and then the re sults be come un re li able. It is this
lack of con sis tency which has im peded wide spread ac cep tance of this tech nol ogy, and
un for tu nately I don’t see any signs of that changing.Steve: That may be true, but it is used much more than you think in the US, it’s just
that most of the work is be hind cur tains. A lot of for mu la tion in volves radionics, it’s
just that most of it is un der cover. Of ten it’s a ques tion of le gal ity and po ten tial
litigation.Graeme: How would you rank Eu ro pean farm ers com pared to US farm ers?Steve: Well, I think it’s im por tant to state that those in volved in the Lübke ap proach
are so far ad vanced from US con ven tional grow ers that they are vir tu ally over the cur -
va ture of the earth. They are so far ahead - they are out of sight. Or ganic ag ri cul ture in
Aus tria, for ex am ple, is on its way to be com ing the norm. Over 15% of the Ag sec tor
are in volved in or ganic ag ri cul ture, and many con ven tional grow ers are con sid er ing
the change. The Lübkes started teach ing hu mus man age ment back in the early eight ies, 
and there are so many or ganic farm ers in that coun try who have been trained by the
Lübkes or by one of their train ees. While I was in Swit zer land on a re cent com post
study tour, they had hu mus in ter est groups where peo ple get to gether to share ideas. In
Eu rope, they test for ni trates. Ni trate lev els are con trolled in all ag ri cul ture, but the al -
low able lev els are much lower in organics. The Eu ro pe ans also use inputs like
Effective Microorganisms [EM] on quite a scale. 
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Graeme: Ac tu ally, I was in tend ing to ask you about the EM ap proach. I know very
lit tle about these mi crobes. I am aware you have pub lished in for ma tion on this in put.
Can you tell me about them?Steve: It’s part of the ‘Na ture Farm ing’ con cept, and this co mes from Mokichi
Okada, a Jap a nese phi los o pher and ho lis tic health ad vo cate from the 1930s. He had an
idea of cre at ing what he called ‘a par a dise on earth’, where civili sa tion would be in
bal ance and in har mony with na ture. The ‘Na ture Farm ing’ ap proach has gained wider
rec og ni tion through in no va tive use of mi cro bial prep a ra tions, known as ‘Ef fec tive Mi -
cro or gan isms’ or EM. EM was de vel oped by Dr Teruo Higa, a re search hor ti cul tur ist
at the Uni ver sity of the Ryukyus in Okinawa, Japan. They are incredibly versatile. Graeme: Aren’t they an aer o bic rather than aer o bic?Steve: Yes, but it’s a fermentative an aer o bic sys tem. It’s based on re ally unique,
photosynthetic bac te ria that are com bined with yeast and lactobacillus. It’s like a mi -
cro bial clus ter. Re mem ber when you think about dif fer ent mi cro bial path ways - there
are three - there’s aer o bic, which is what we nor mally talk about. Lübke com post, for
ex am ple, is 100% aer o bic - they are to tally against pu tre fac tive con di tions. The sec ond 
path way is an aer o bic - pu tre fac tive, which is when things start rot ting and smell ing.
That’s what we are try ing to avoid at all costs. The third path way is an aer o bic fer men -
ta tion. This is the ben e fi cial fer men ta tion that Higa works with. If you think about si -
lage, misu, tempeh or even sau er kraut, they all in volve this ben e fi cial fer men ta tion.
The EM mi crobes have many ben e fits. They can be used, for ex am ple, on food waste.
If you spray them on the waste, it won’t start rot ting, it’ll stay in a fresh con di tion.
When we were in Swit zer land, there were food processers with huge piles of veg e ta ble 
waste that would sit for weeks with out rot ting, af ter it had been in oc u lated with EM
mi crobes. Then, af ter it had ac cu mu lated, it would be trucked off to make CMC com -
post. They have ef fec tively in te grated the EM ap proach with nor mal aer o bic com post -
ing. You can use EM mi crobes in your bath room to con trol mould. The mi crobes have
an ti ox i dant prop er ties. This is Higa’s big thing - he is to tally into the antioxidative
prop er ties of these mi cro or gan isms. They have a hu man health prod uct, which can be
used from preg nancy on wards. Ag ing is an ox i da tive pro cess - it’s like rust. EM mi -
crobes can ap par ently halt the oxidate re gres sion. They are also us ing EM in build ing
struc tures. They pro duce a ce ramic ma te rial which ex tends the life of build ing ma te ri -
als. Of course, the ag ri cul tural ap pli ca tions are also a big part. The ‘Na ture Farm ing’
peo ple be lieve that con ven tional or ganic ag ri cul ture is im ma ture. You should see their
Powerpoint show on their website - the site is called www.emtechnologynetwork.org.
I must point out that the ‘na ture farm ing’ ap proach in volves a lot more than just EM
mi crobes. They pro mote things like pest con trol hab i tat strips. They pro mote al ley -
ways be tween crops, which are planted with things like al falfa and red clo ver to at tract
ben e fi cial in sects, which will then migrate to the crop to achieve natural, biological
control. Sometimes they use a bug-vac to suck up beneficials from the habitat strip and
then apply them to the crops. Graeme: When we vis ited Kununurra in WA to de liver a sem i nar re cently, there was 
great suc cess with lu cerne strips. Cu cur bit grow ers had been fight ing a los ing bat tle
with pump kin bee tle. Chem i cal spray rates had gone from ev ery two weeks to ev ery
ten days to ev ery five days. They were down to ev ery three days when a grower called
Mi chael Eppler tri alled the hab i tat strips ev ery 50 me ters. It was an im me di ate suc cess
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and now the en tire val ley has adopted that ap proach. Some of them don’t need to spray
at all any more and some get by with just a single spray. Steve: It’s a re ward ing ex pe ri ence to achieve these re sults with out chem i cals. Graeme: Thanks for talk ing to me. I al ways en joy your post ings on the Sanet
newsgroup. Keep up with the good work. I’ll see you at next year’s Acres Con fer ence.Steve: It’s been a plea sure.
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BRUCE TAINIO
Interview recorded December 2001

I had heard about the ex ploits of Wash ing ton con sul tant, BruceTainio, from a va ri ety of sources, in clud ing Vic to rian or ganic
farmer, Ross Carter, and had al ways in tended con tact ing Bruce 
to ar range an in ter view. Dur ing the 2000 Acres USA Con fer -
ence, I spoke with Bob Pike from Pike Lab Sup plies and he de -
tailed Bruce’s rev o lu tion ary dis cov ery of a link be tween plant sap 
pH and pest and dis ease re sis tance. Bob had thor oughly tested

the con cept and was con vinced of its va lid ity. Fur ther more, Bob, who had per -
son ally known Pro fes sor Wil liam Albrecht and stud ied un der Dr CareyReams, made the state ment that Bruce was per haps the only true ge nius he
had ever met. My cu ri os ity was ig nited at this point, and the fol low ing win ter we
vis ited Bruce Tainio and his wile, Teena, in Spo kane, Wash ing ton, USA. In a
glass-sided res tau rant, sur rounded by gently fall ing snow flakes, I mar velled at
rev e la tions which, if cor rect, could have a se ri ous im pact on the rap idly evolv -
ing dis ci pline of sus tain able ag ri cul ture. Bruce Tainio is a rare breed, a pro lific
in ven tor, mi cro bi ol o gist and Ag con sul tant who has de vel oped his own unique
ap proach based on his own re search, rather than in flu ence from the found ing
fa thers in this field. Bruce is an in spi ra tional con sul tant who strongly be lieves
that we need an al ter na tive to con ven tional or or ganic, where the sole guide -
line is the pro duc tion of nu tri tious food. I trust that you will en joy the in ter view
as much as I did and I hope that you will be in spired to work with some of
Bruce’s concepts to val i date them for your selves.

Graeme: Thanks for agree ing to the in ter view and fight ing your way through the
snow to get here. I’ve been re ally look ing for ward to speak ing with you. Many of the
lead ing con sul tants I have spo ken with dur ing this in ter view se ries have come from a
com mon back ground in the sense that they have all been strongly in flu enced by Wil -
liam Albrecht and Carey Reams. You are some thing of a maverick. You’ve come out
of the left field with an ap proach that is quite unique in many ways. Your ap proach to -
ward ni tro gen, for ex am ple, is quite dif fer ent. While many of the con sul tants fa vour
am mo nium sul fate as a com mer cial ni tro gen source, you are a big fan of cal cium ni -
trate. Can you explain this preference?Bruce: Our re search has shown that what peo ple think they are get ting and what they 
ac tu ally get, in terms of ni tro gen up take into the plant, are two dif fer ent things. In some 
cases, only ten per cent of the ap plied ni tro gen is uti lised. We are heavy us ers of cal -
cium ni trate be cause this ma te rial is 98% bioavailable. It’s chem i cally bonded to gether 
- the ni trate is at tached to the cal cium. This is not the case with some thing like cal -
cium-am mo nium-ni trate, for ex am ple, be cause here there is not the same mo lec u lar
bond. This mo lec u lar bond is ex tremely im por tant in high-mag ne sium soils, be cause
mag ne sium can’t oxi dise that ni tro gen ion as long as it is at tached to that cal cium. The
other thing is that the cal cium ni trate ion is a macromolecule - it’s very large. It does n’t
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leach, it does n’t break apart un less it’s en zy mat i cally re acted with the root cap of the
plant. Once that hap pens, the plant takes the ni trate up im me di ately. We can use just
three pounds of N per acre in the form of cal cium ni trate vs. sixty units of N in all the
other forms of com monly-used ni tro gen, and yet, in the spring time, we can show a
higher plant N level and a higher soil residue of nitrogen. Graeme: So they key is to put it right un der the plant so this en zy matic re ac tion can
oc cur when it co mes in con tact with root exudates and root zone mi crobes?Bruce: Yes, it must go un der the plant. With con ven tional N you can put on sixty
units, yet you are still de fi cient in spring time and there is no soil res i due left af ter har -
vest. In our stan dard dryland pro gram, we use be tween three and six pounds of ac tual
N, as cal cium ni trate, for the whole sea son, de pend ing on how dry it is. We have this
huge prob lem with ni trate con tam i na tion of wa ter ways and it’s due to the fact that we
are us ing the wrong kinds of ni tro gen. They use ri dic u lous amounts be cause they think
they are still see ing a plant re sponse, but the plant is ac tu ally re spond ing to a very small 
per cent age of what they are ap ply ing. We see corn farm ers us ing 450 units of N to pro -
duce maize - it’s ri dic u lous! The fer ti liser sales men have be come very good at per pet u -
at ing the myth, say ing, “You have to do this to get yield.” I’ve walked into fields where 
the corn is twelve to six teen feet tall and they’re strug gling to har vest the ears off these
huge stalks. The equip ment was so cov ered with red spi der mites that you could n’t tell
that the John Deere corn picker was green - it was so cov ered in spi der mites it looked
red. A ni tro gen over load will bring in the in sects ev ery time. You don’t need
sixteen-foot corn to pro duce two ears per stalk - this is a ni tro gen ex cess. When pro tein
is over sup plied, there is al ways a prob lem as pro teins can’t be stored in the green plant. 
When they’re in that green tis sue for too long they be gin to putrify. Those pro teins be -
gin to break down and cause cel lu lar weak ness to oc cur. The el e ment re spon si ble for
the proper break down of that pro tein into car bo hy drates or sug ars is po tas sium. No -
body wants to talk po tas sium. Ev ery body says there is plenty of po tas sium ac cord ing
to their soil anal y sis, but you have to look at the tis sue tests. I don’t care what crop you
are grow ing - if you look at a plant tis sue anal y sis and the man ga nese is through the
roof and zinc is low, then that will be a po tas sium is sue. It’s not a zinc de fi ciency or a
man ga nese ex cess. There is a lit tle re cog nised re la tion ship where, if the plant is de fi -
cient in po tas sium, the plant will take up ex ces sive amounts of man ga nese and then it
can’t take zinc up - pe riod. That ra tio is so over looked. There are so many times that
con sul tants ad vise zinc when that’s not the prob lem - it’s po tas sium! We have had
many years of his tory on many, many thou sands of acres of crops to jus tify these find -
ings. Peo ple can’t be lieve the qual ity im prove ments when we de sign their pro grams.
I’m not an or ganic nut, be cause I see too many fal la cies in the or ganic sys tem right
now. There should be a third group out there called ‘nu tri tion ally bal anced food’.Graeme: I have coined the term ‘Nu tri tion Farm ing’ for that ex act rea son. There is a
huge op por tu nity for a more prag matic ap proach where food qual ity is the principal
goal.Bruce: There are re stric tions in organics that are un nec es sary. There is far more em -
pha sis on chem i cal-free than nu tri tion-rich, which is ab surd be cause the two are inter -
linked. The con sumer gets flawed, nu tri tion ally un bal anced or ganic food and it’s not
good for any one. The ul ti mate goal is hu man nu tri tion. I’ve been an ad vo cate, for
many years, of the idea that we don’t need a na tional health care pro gram - we need a
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back-to-ba sics ag ri cul tural pro gram to get ev ery one eat ing de cent, nu tri tion ally bal -
anced food. Then the health care program will take care of itself.Graeme: We ar gue that fam i lies would be better off spend ing the money they spend
on bot tled sup ple ments to pay a re tired per son or per haps their own chil dren to grow
min er al ised food for the fam ily. Peo ple need to take charge of their own health.Bruce: They cer tainly do. Graeme: Just re turn ing to the cal cium ni trate is sue. Are you ef fec tively us ing this
ma te rial ho meo path i cally, as an en ergy source, rather than a source of cal cium or ni tro -
gen spe cif i cally? Carey Reams used to use small amounts of cal cium ni trate to kick
loose or ac ti vate soil cal cium. Is the same principle involved here?Bruce: No, not re ally. In most of our heavy crop ping sys tems, the plant does re quire
some kind of ex ter nal ni tro gen in put. Eighty per cent of N used for plant growth co mes
from the at mo sphere. We can only in put or af fect twenty per cent of the N going on.Graeme: Are you re fer ring to pho to syn the sis and the pro duc tion of sug ars that sus -
tain root zone ni tro gen-fix ers?Bruce: Yes, there’s Azotobacter and there’s ni tro gen from storms, but there’s also
the leaf life. The mi cro bial com mu ni ties liv ing on the leaf sur face of the plant is an -
other whole realm that no body is re ally tak ing a look at. The yar row plant is a good ex -
am ple - one of my fa vour ites. They have iden ti fied over six thou sand dif fer ent
mi crobes liv ing on the yar row leaf. My ques tion for the herb al ists is this: When you
dry that leaf out and make herbal tea, are you ben e fit ing from the yar row ex tract or are
the ben e fits com ing from all the mi crobes that you are in gest ing, which are im prov ing
the mi cro bial balance in your intestinal system?Graeme: Mis use of ni tro gen is an is sue. Poor man age ment is al most par for the
course. Split ap pli ca tions and ap ply ing ni tro gen closer to plant ing time would seem
like plain com mon sense. Bruce: I’ve looked at Cal i for nian soil tests with a CEC of 3 and around 0.1% or ganic 
mat ter, and the fer ti liser con sul tants are tell ing them to put their ni tro gen on two
months prior to plant ing their crop. This is ob vi ously ri dic u lous. So of ten, large ap pli -
ca tions of nu tri ents are made at plant ing and I liken it to the Thanksgiving feast. If we
were to sit down at Thanksgiving and give you all you were to eat be tween now and
next June, when we are ready to har vest our wheat - what would hap pen? Why do we
think that we can do that to plants? There’s no logic here.Graeme: We’ve had some real suc cess with an al ter na tive ap proach to the use of
urea. As you are aware, urea can be a men ace in the soil at times, be cause it con verts to
ni trates very rap idly and over loads the plant. There are im por tant is sues re gard ing the
bal ance of am mo nium ni tro gen and ni trate ni tro gen within the plant. The ra tio is sup -
posed to be 75% am mo nium and 25% ni trate. Un for tu nately, that ra tio has been in -
verted with the mis use of ni tro gen and most of the pro duce we buy from the
su per mar ket will con tain 75% ni trate ni tro gen and 25% am mo nium ni tro gen. This is a
prob lem be cause ni trates are proven car cin o gens. We find that, when urea is sta bi lised
and buf fered with humic acid and then ap plied as a fo liar rather than a soil ap pli ca tion,
we can ap ply ten to twenty ki los per hect are, de pend ing on the crop, and we seem to be
ad dress ing this imbalance. Certainly we are getting a great reproductive response.

102 Bruce Tainio

PLANT HEALTH - ENERGY MANAGEMENT



PLANT HEALTH - ENERGY MANAGEMENT

Bruce: Yes, urea and humic acid are very good to gether and the urea amine does
give a repro duc tive push. There is also an other is sue with urea. When you look at fer ti -
liser pro grams, most con sist of NPK and zinc. If the grower is pro gres sive, there may
be an other six or seven trace el e ments and the other ma jors in volved. Our re search
shows that there are 57 to 59 el e ments that are re quired by plants. In the case of urea,
there is a trace el e ment link. Urea can’t be bro ken down in the root zone of the plant
with out nickel. Nickel is the core ion re quired to pro duce the urease en zyme re quired
to break down urea. How many peo ple ever look at nickel? A USDA sur vey of fifty
soils in the US found that 99% were to tally de void of de tect able nickel, yet most of
these ar eas used urea heavily. We have an ob vi ous prob lem here. The other prob lem is
mo lyb de num and its link to the ni trate reductase en zyme, which is es sen tial for ni tro -
gen fix a tion. Very few farm ers are aware of the molybdenum link to natural nitrogen
supply. Each of these 57 el e ments is re quired in small amounts, but they are es sen tial.
If we in oc u late mi crobes and don’t get a re sponse, we go into sci ence mode. Usu ally
we will do an ICAP Mass Spec trom e ter run with ev ery el e ment on the atomic chart.
We will soon find our an swers with this de tec tive work. Se le nium may be miss ing. Se -
le nium is the core ion for the for ma tion of B6. Bac te ria in the soil have to form B-com -
plex vi ta mins or they die out.

Graeme: What is an ICAP Mass Spec trom e ter?Bruce: It’s equiv a lent to atomic ab sorp tion. Mid west Lab o ra to ries in Omaha, Ne -
braska, do an in com plete ICAP, but we use a com pany out of Van cou ver, Can ada, for
com plete anal y sis. All they do is ICAP. Graeme: We al ways ar gue that the first cell that oozed from the Pre cam brian ocean
con tained sev enty-seven min er als and noth ing hap pens by ac ci dent in na ture. Many of
these min er als will play a role in plant growth and we are cur rently un aware of that
role. To cover the broad-spec trum min eral bases, we use things from the ocean - kelp
and fish are built into most of our products.Bruce: Yes, that’s al ways a good idea but be aware that there is a marked vari a tion
be tween the min eral lev els in dif fer ent kelp sources. The pop u lar Nor we gian kelp
does n’t nec es sar ily of fer the most bal anced min eral pro file. If you look at some of the
mul ti ple-col oured kelp, you find dif fer ent min eral pro files. Reds, for ex am ple, are
very heavy in the plat i num group el e ments. Plat i num is re quired for plant growth, at
very low lev els. Rho dium is also re quired. The best ap proach is to make a kelp fer ti -
liser con tain ing a range of dif fer ent kelp species to cover all your mineral bases.
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Graeme: We might just look at that. Rock dust is an other source of broad-spec trum
min er als, as is brown and black coal. These ma te ri als come from minerally dense veg -
e ta tion that pre dated the di no saurs. We have a full anal y sis of black coal, which shows
lux ury lev els of sev enty elements. Bruce: There is much more go ing on in coal - lig nite and leonardite in par tic u lar.
Look at Gaston Naessen’s work with his dark field mi cro scope and his somatid dis cov -
ery. He dis cov ered these tiny light or en ergy sce nar ios in ev ery liv ing cell. He went
through nu mer ous ex pe ri ences to try to de stroy these ‘en ergy bun dles’ but could n’t.
He found that leonardite con tained a con cen tra tion of these en ergy bun dles. No one
has fo cused on this as pect of humates. We talk about min er als and or ganic ac ids, but
there is a life force there that seems to be the key. Peo ple should start researching this.Graeme: Is this sim i lar to Leon ard Ridzon, au thor of ‘The Car bon Cy cle’, who has
that prod uct called Nutricarb. He speaks about some thing called biogenic car bon - a
key en ergy source in coal, which he be lieves is in de struc ti ble. It sounds like an other
name for the same thing.Bruce: There are six or seven sci en tists who have ver i fied Naessen’s find ings but
they all call this life force some thing dif fer ent, de pend ing on what coun try they come
from. Coal is a con cen tra tion of this life force en ergy and it is not destroyable. It sits
there, in this case for mil lions of years, un til it can be come or gan ised into an other liv -
ing cell. Gaston has pho to graphed these things and they are fascinating.Graeme: And you be lieve that this is the rea son why humic acid and fulvic acid
work the way they do?Bruce: Yes, I think that’s prob a ble, but there are other things. When you com bine
humic acid with your urea as a buff er ing agent, you’re set ting up a good car bon to ni -
tro gen ra tio, which is one of the keys to mi cro bial bal ance. We did ex per i ments with
ma jor chem i cal com pa nies in Cal i for nia. They heard me talk ing and said, “You’ve got
a big mouth, why don’t you prove what you are talk ing about?” I had told them that we 
could con trol nem a todes 100% in any field with out chem i cals. They gave me 800
acres of test plots. There were cot ton, sugar beet, po ta toes, beans and or chard crops.
They sent me doz ens of faxes quan ti fy ing the nu mer ous va ri et ies of det ri men tal nem a -
todes that were pres ent in these var i ous soils. I phoned them and said, “I don’t need to
get to know these guys per son ally, they are all there for the same rea son.” We viewed
the pres ence of the nem a todes as an in di ca tor of the sup pres sion of ben e fi cial mi -
crobes. The key to that is the car bon to ni tro gen ra tio in the soil. If you look at that car -
bon to ni tro gen ra tio first and then in oc u late with broad-spec trum beneficials, that will
take care of the prob lem. You need to go in with a high-car bon ma te rial prior to the in -
oc u la tion. In ev ery one of the fields, we re duced the det ri men tal nem a todes to zero
with this ap proach. These peo ple were sit ting there with their mouths open when the
re sults came in. It scared them more than any thing, be cause some of their big gest prod -
ucts were Vapam, Talon and methyl bro mide for soil fu mi ga tion. We had dem on -
strated com plete con trol sim ply by cor rect ing the bi ol ogy. I was still wor ried about
what would hap pen the sub se quent sea son on these plots, be cause of the chem i cal
mindset of the farm ers in volved. One of the la dies in the trial had had her cot ton crop
dev as tated by nem a todes the pre vi ous sea son and we were able to re duce the num bers
to zero. We or gan ised her pro gram for the next crop and she was criti cised by her
neigh bours be cause her cot ton was too light in col our un der our pro gram. They were
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used to the blue-green of ex cess ni tro gen. Even tu ally she said she had to buckle to the
pres sure. I said that she could put on more ni tro gen, but only if she agreed to in clude
three gal lons of 12% humic acid with ev ery hun dred units of ni tro gen. She agreed and
we were able to keep out the nem a todes be cause we had still ad dressed the car bon to
ni tro gen ra tio. 

Graeme: One of the old rem e dies in Aus tra lia was to ap ply mo las ses for nem a tode
con trol. Was part of his re sponse based on im prov ing the car bon / ni tro gen ra tio with
the molasses?Bruce: That’s right.Graeme: We have a nem a tode pro gram that com bines mo las ses, liq uid vermicast,
humic acid and kelp with a mi cro bial inoculum, called RootGuard, which con tains five 
nem a tode-trap ping fungi.Bruce: That’s the sort of thing that would work. The prob lem in most ag ri cul tural
soils is that her bi cides and other chem i cals have killed off ma jor pro por tions of ben e fi -
cial mi crobes or they’ve se lec tively killed key ac tors in the equa tion. Here in the
North west, we’ve been los ing 600,000 acres of wheat each year that was killed by a
dis ease called Takeall. The only rea son that Takeall did this dam age was be cause ev -
ery one was us ing Roundup in chem-fal low or no-till pro grams. Roundup kills the
pseu do mo nas types in the soil. Pseu do mo nas is the guard ian of the wheat plant when it
co mes to Takeall. If you over whelm the plant with pseu do mo nas to fight off the
Takeall, then the aschochyta will at tack the wheat plant, be cause you have over -
whelmed two of the ba cilli in that soil, which are part of the bal anc ing mech a nism that
pre vents Aschochyta from at tack ing. You would think that the her bi cides should be la -
belled. Monsanto is well aware of the prob lem, be cause they sud denly poured three
mil lion dol lars into a Wash ing ton State Uni ver sity re search pro gram on ge net i cally al -
ter ing a Pseu do mo nas fluorescens so they could come out as the saviour of the farmers
with Takeall.Graeme: It seems to be a busi ness strat egy of the mul ti na tion als. They cre ate a prob -
lem and then sell you the cure.Bruce: Yes, it’s a no-lose prop o si tion.Graeme: If you have to use glyphosate, we usu ally rec om mend the in clu sion of
fulvic acid to de tox ify res i dues and to mag nify the ef fect. We use about one third less
glyphosate, and the bac te ria-stim u lat ing ef fect of fulvic draws bac te ria in to rap idly
biodegrade any res i dues. I call it the ‘honeypot ef fect’. It’s es sen tially a sus tain able
prac tice that is free-of-charge as the cost sav ing in glyphosate cov ers the cost of the
fulvic acid. 
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ma te rial prior to the in oc u la tion.”



Bruce: We use a dif fer ent trick to in crease the ef fec tive ness of Roundup. Re mem ber
that this ma te rial, like most chem i cals, is very pH-sen si tive. I ran into a sit u a tion down
in Utah, where this one com pany had been spray ing Roundup on a large scale and they
could n’t seem to kill weeds which are nor mally very easy to kill - pig weed,
lambsquarter and amaranthus. I asked them about ap pli ca tion rates and they were us -
ing three quarts per acre.Graeme: That’s over seven litres per hect are!Bruce: Yes, they had spent over $250,000 on weed man age ment the pre vi ous sea -
son. I would nor mally con sider a pint an acre to be ex ces sive - there should never be a
need for three quarts! I checked the pH of the wa ter they were us ing and it had a pH of
8.2. I told them to go to the store and buy some vin e gar. They had a 300-gal lon tank
and it took two quarts to drop the pH down to 5. It may take more than this if there is a
high min eral lode in the wa ter. In the end, we dropped down to about 4.5 pH and they
cut their Roundup ap pli ca tion down to an eighth of a pint per acre.Graeme: That’s al most fifty times less! I bet they were happy cli ents.Bruce: I got a call from the farm man ager in the fall, thank ing me. He said that when -
ever they had com plained about a lack of re sponse pre vi ously, the dealer had told them
to put more on. These guys think the farm ers are mo rons - they have this ‘more on’ the -
ory [laughs].Graeme: I hate to see farm ers treated like this. We have an ap proach where we tell
them ev ery thing. If they can do it them selves with out us, all the better. Once I was
called by the head of an other fer ti liser com pany in Aus tra lia and he told me that “loose
lips sink ships.” He said we were stu pid to give away so much in for ma tion. He said,
“The farmer should only ever be told ex actly what you want him to know.” That will
never hap pen in our com pany.Bruce: I agree, we also share ev ery thing we can. Ed u ca tion is em pow er ment for
these guys. I had an other ex pe ri ence in Cal i for nia, with the al mond in dus try. They like
the area be neath the trees to look like a free way, be cause they shake the nuts to the
ground at har vest. They had a big prob lem with nut grass. They sprayed Roundup at in -
cred i ble lev els un der neath those al mond trees, which I dis agree with be cause, as I said
ear lier, it takes out pseu do mo nas, which play an im por tant pro tec tive role against root
dis eases like phy toph thora. This time, I got them to use gla cial ace tic acid, which is a
pow er ful vin e gar con cen trate, with the Roundup. They also got down to an eighth of a
pint and they achieved 100% con trol of that nut grass. In this case, we brought the pH
down to 2.5. When you come down this low, the acid shock burns a whole in the
cuticle to allow easy access for the Roundup. We have a plant called Morn ing Glory,
which can only be killed by acid i fy ing Roundup. My only goal here is to use less her bi -
cide to re duce the im pact on the soil microflora. Some of the old-style chem i cals were
hor rific in this re gard - they ac tu ally took out all soil life in some cases. I came out pub -
licly and re ported the dam age caused by one chem i cal in par tic u lar and I had an at tor -
ney show up in my of fice a few days later. Graeme: What hap pened in the end?Bruce: The prod uct was with drawn from the mar ket six months later be cause it be -
came such a scan dal.
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Graeme: Elaine Ingham is pretty con demn ing of Atrozine. She be lieves that it is a
better microbicide than it is a her bi cide. Bruce: Atrozine is also the most leachable her bi cide known to man. It’s al ways go -
ing to wind up in the wa ter ta ble.Graeme: It’s hard to com pre hend why any one would ever use a ma te rial like this. I
hope that it’s be cause they don’t un der stand the prob lems. I’d like to ask you some
ques tions about your sap pH tech nique. One of the rea sons that we trav elled all the way 
to Spo kane from Queensland in Aus tra lia was be cause I con sider this find ing of yours
to be a ma jor break through. Our re search de part ment has been work ing with the sap
pH con cept for the past twelve months and we’ve yet to find an ex cep tion to your rule
that acidic sap cre ates a pre dis po si tion to ward dis ease. If a zuc chini in the trial plots
has pow dery mil dew, it’ll al ways have a sap pH be low 6.4. We pro mote your con cept
on a wide scale in Aus tra lia. How did you orig i nally come up with this link between
sap pH and plant health?Bruce: Orig i nally I de vel oped a me ter to mon i tor the vi bra tory fre quency or the
Hertz ian fre quency of the plants.Graeme: That’s your fre quency mon i tor?Bruce: That’s cor rect. With that me ter, you can de ter mine the health of the plant by
its vi bra tory fre quency. How ever, walk ing around wav ing a fre quency mon i tor was
not ac cept able be hav iour from the per spec tive of the sci en tific com mu nity and of ten it
would also cre ate a cred i bil ity prob lem with farm ers. What I con cluded was that ev ery
el e ment on the atomic chart has a Hertz ian fre quency - a nat u ral vi bra tory fre quency,
and I have all of those fre quen cies, for each of the el e ments. Be cause all cells in all liv -
ing or gan isms have an ideal level of each of these el e ments, there had to be a re la tion -
ship be tween the vi bra tory fre quency and the pH of the plant sap be cause the pres ence
or ab sence of these el e ments de ter mines pH. When we found the link, it cov ered my
rear to a cer tain ex tent be cause I was able to get away from talk ing vi bra tory fre quency
and be gin talk ing pH, which ev ery one was fa mil iar with. It’s not a big step to move
from soil pH to plant pH as a valid analysis tool. In es sence, I dis cov ered that there was
a di rect cor re la tion be tween the hy dro gen con tent in the cell and plant health. At the
ideal of 6.4, the hy dro gen con tent of plant flu ids is ap prox i mately 12%. If you cal cu -
late out all of the fre quen cies at trib uted to each el e ment - add up their in di vid ual fre -
quen cies - you’ll come to the ideal fre quency of a liv ing plant. If there is more than
12% hy dro gen and the plant sap is acidic, it will mean that you have dis placed one of
those el e ments and usu ally it turns out to be cal cium or po tas sium. This dis place ment
al ters the vi bra tory fre quency of that plant. So this is how I got into the pH concept in
the first place.Graeme: So the fre quency ap proach ac tu ally con firmed the im por tance of balance?Bruce: Yes, that’s right. In some ways I was happy to get away from the fre quency
ap proach. Some times, af ter a meet ing, there would be forty farm ers lined up want ing
me to check their health with the fre quency mon i tor. I found it too much of a re spon si -
bil ity hav ing to in form some of these guys of se ri ous health prob lems. I got to the point
where I could n’t keep talk ing fre quency in ag ri cul ture. I de vel oped the pH as a cor re la -
tion fac tor, which is in ev ery case cor rect. When I first told Bob Pike about the con cept
a few years ago, he told me I was crazy - it couldn’t be right. 
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Graeme: I spoke with Bob about it just re cently. He is cer tainly a con vert now.Bruce: Yes, Bob sup ports it very heavily, now that he has con firmed it for him self. I
don’t care what crop you check, 6.4 is the key fac tor. If it’s not there, you have an im -
bal ance and po ten tial prob lems. You can tell what the im bal ance is by back ing up with
brix lev els. If your sap pH is low, for ex am ple, and your brix is low then that will of ten
be a po tas sium is sue be cause potassium forms the sugars. We deal with a lot of golf
courses in Col o rado and a lot of the turf dis eases have a po tas sium link. They have ma -
jor prob lems in win ter be cause they have too much pro tein con sti pa tion in that plant,
due to over sup ply of ni tro gen. Those pro teins would break down and dis in te grate in
there, caus ing a weak ened area in the cell and snow mould and the fusarium would
move in. When we started go ing in with high po tas sium in the win ter, to con vert all
that stored pro tein into sugar and en ergy, we’ve never lost a turf and we’ve never had
an other problem with snow mould. Plants don’t have to go into dor mancy. We’ve been 
so Uni ver sity brain-washed that we think that they have to. These turf greens don’t
have to go brown - if they have enough en ergy, they can stay green un der the snow.
Quite a few years ago, we were able to keep peaches, ap ples, pears and cher ries green
and grow ing all through win ter, at tem per a tures down to 10 be low [Fahr en heit]. We
had the Uni ver sity of Idaho Small Fruits Re search ers look at these trees and they shook 
their heads and as sured me that these trees would n’t pro duce any fruit in the spring.
Dor mancy has to oc cur in these cli mates if the tree is putt ing out more en ergy than
what it’s able to get from the soil or its sur round ing. When tem per a tures fall, so does
the en ergy de liv ery. If you ad just that mi crobe en vi ron ment in the soil to sup ply a huge
amount of en ergy flow to the plant, that plant will not need dormancy.

Graeme: That’s a pretty rev o lu tion ary idea. How do you ac count for the fact that
you never see a de cid u ous tree in nat u ral con di tions that does n’t lose its leaves?

Bruce: Is that tree in its orig i nal en vi ron ment or is it a sec ond or third gen er a tion
tree? One of our lo cal power com pa nies burns co ni fer trees to gen er ate power. They
have a prob lem with the ash, which has been de ter mined as toxic. They have to dump it 
in a sealed land fill to get rid of it. Why is this ash toxic? It’s man ga nese tox ic ity. Man -
ga nese is well above any dis pos able lev els. Why is that? Be cause this is a sec ond
growth for est. Man has al ready hauled off the first. What we’re see ing here is po tas -
sium de fi ciency, which sends the man ga nese through the roof. The orig i nal for est was
logged and then burned and now all of the sec ond-gen er a tion for ests have prob lems
with dis ease. It’s because they’re all potassium-deficient.

Graeme: We’re in volved in for est farm ing in Aus tra lia, ac tu ally, and no one uses
po tas sium.
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Bruce: There was an out cry here re cently, when they ap plied ni tro gen to the Douglas 
Fir, in an ef fort to out grow dis ease. All it did was stim u late the dis ease. Ul ti mately,
their re search showed that po tas sium de fi ciency was the cause of the disease problem.Graeme: How do you ad dress po tas sium de fi ciency in these sit u a tions - with
side-dressed po tas sium sul fate or with po tas sium foliars?Bruce: Usu ally with broad cast po tas sium sul fate. Some of the de cid u ous trees don’t
like the foliars. It can plug the stomata open ings on the nee dles, for ex am ple. You have
to be re ally cau tious with nee dle trees.Graeme: I’m still com ing to grips with your sap pH ap proach, but at this point I see
one in con gru ity. If high sap pH is a pre cur sor to in sect at tack and high sap is also in dic -
a tive of a short age of the ni trate ion, how does this fit with the fact that high ni trates at -
tract in sect problems?Bruce: High sap pH is in dic a tive of an im bal ance. If the ni trate ion is in volved, it
could re flect ei ther an ex cess or a def i cit. Most times it’s an ex cess. There is no in con -
gru ity. Ex cesses and def i cits are treated the same way. We have proven that in sects
only find the crop based on the vi bra tory fre quency of that crop. In one piece of re -
search, we re leased 1000 Col o rado po ta toes bee tles on a trial area of po ta toes and they
im me di ately went to work. The aim was to ad just sap pH - to ad just the vi bra tory fre -
quency to the ideal level and ob serve the re sponse of the bee tles. The mo ment we hit
6.4, the bee tles moved on. They find their tar get crop when the fre quency is whacked
out, when the sap pH is high. If you over load with ni trates, or you could have also
over loaded with phos phates, then the sap pH will be alkaline and you will attract insect 
pressure.Graeme: We only had half the pic ture I never real ised that ex cess ni trates were also
re lated to al ka line sap pH.Bruce: That’s cor rect it’s an im bal ance of an anion. A lot of times there is some thing
else that oc curs, which you should re ally be made aware of. If we have an in sect at tack
on a leaf, per haps due to ex cess ni tro gen or maybe de fi cient ni trates or what ever, then,
at that leaf spot - at that at tack site, the in sect - the aphid or what ever, might in ject a vi -
ral sub stance in its sa liva, into that liq uid within the cells. As that vi rus moves into the
cells around the aphid sting, the fre quency sud denly drops at that point. When it drops
down to a cer tain point, patho gens will move in and take over. Peo ple will of ten query
why you can have fun gal and in sect pres sure si mul ta neously with this sap pH frame -
work. That is the ex pla na tion. The in jury or the vi ral in jec tion can lower the pH of
those areas on the leaf and now they are subject to infection.Graeme: Of ten, low brix lev els are re lated to a lack of both cal cium and phos pho rus.
How does the sys tem work in this sit u a tion?Bruce: I don’t see that sit u a tion in my work, be cause we usu ally have in ocu lums in -
volved which re lease the large amounts of tied up phos phate in the soils. We al ways
wind with more P1 and P2 af ter har vest than what we started with. Mi cro bial man age -
ment is the crit i cal key to that whole realm. Graeme: Yes, there are usu ally large re serves to work on. How re li able have you
found the sap pH con cept in the field? As I said ear lier, we’ve found a one on one re la -
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tion ship with low sap pH and fun gal pres sure and there are no ex cep tions. How re li -
able have you found the high sap / in sect pres sure correlation?Bruce: There is a strong cor re la tion, but the source or po si tion ing of the leaf sam -
pling is im por tant. In Cal i for nia, if we work with grapes, we find that we see acid read -
ings in the older leaves, but the new leaves might have high pHs. The plant is not dumb
and po tas sium is mo bile in the plant. It will sac ri fice its bot tom leaves if there is a de fi -
ciency. Hence, most of the dis eases move into the bot tom leaves of the plant. Late
blight in po ta toes goes into the older leaves first. Be cause that po tato is stressed for po -
tas sium, it’s mov ing it to the tu bers for sur vival of the species or to the growth tips.
What we see is that both high and low pH can oc cur on the same plant. The new growth 
can be high pH and the old growth can be ex tremely low pH. You have to use it as a
tool, but as a gen eral rule, you will find that it’s better for as sess ing dis ease po ten tial
than likely in sect pres sure, be cause not many peo ple are pre pared to go out there and
make these sep a rate dis tinc tions. When I sam ple the plant, I try to sam ple a range of
leaves.Graeme: Acutally, you pro pose a com pletely dif fer ent leaf anal y sis to the con ven -
tional. We usu ally source leaves from the last growth flush or the lat est, fully ex panded 
leaf, but you don’t agree here, do you?Bruce: That’s a big mis take.Graeme: Yes, I read about your idea of tak ing leaves from three lo ca tions - the bot -
tom of the plant, the con ven tional site and the new leaves, but my ques tion is this: If the 
ideal lev els for con ven tional leaf anal y sis have been de ter mined for each crop, based
on forty or fifty years of data, how do you cor re late the fig ures de rived from an av er age 
of three sites to this es tab lished sin gle-site data? The new lev els will be mean ing less,
won’t they?Bruce: Well, first of all, it’s go ing to change your whole im pres sion of the im por -
tance of po tas sium when you real ise what you thought was suf fi cient will of ten be de -
fi cient. Po tas sium, to me, is the most un der rated el e ment in ag ri cul ture. It’s ob vi ous in
what we have achieved that we have re cog nised a prob lem. I’ve got grow ers in Cal i -
for nian spe cialty ag ri cul ture, who feed potassium every time they water. Graeme: What sort of ap pli ca tions do they use?Bruce: Just pounds per acre at a time, but they are ir ri gat ing fre quently. We will also
ad dress it in the soil, and dur ing the sea son we will be mon i tor ing sap pH on grapes or
what ever and if there is too much pH spread, we will fo liar-ap ply po tas sium. There is
no guess ing in volved here. The sap pH tech nique is cor rect. I’ve been do ing this for
twelve or four teen years. I was hop ing I would find an ex cep tion to the rule but I can’t.
Ev ery one says you can’t com pare on ion pHs to grass pHs or tree pHs, but you can.Graeme: The only ex cep tion I’ve seen to date is the rhu barb plant. This plant has a
sap pH of around 3.5, even when it looks re ally healthy.Bruce: It’ll be like grapes. The grape grow ers in some ar eas will some times in sist
that the cor rect sap pH for their crop seems to be about 3. In both cases, you are look ing 
at whacked out vi bra tory fre quen cies and you need to do some thing about it. 
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Graeme: Re ally? It seems to me that, if you are cor rect, and all our re search to date
sug gests that you are, this is a ma jor break through in ag ri cul ture. How widely used is it
in main stream ag ri cul ture?Bruce: Not widely at all. Bob Pike from Pike Lab Sup plies uses and pro motes it and
then there’s you guys. There are some other com pa nies just start ing to use it. 

Graeme: We in clude it as part of all of our train ing pro grams in Aus tra lia now. It’s
slowly be com ing ac cepted in con ven tional ag ri cul ture, at least through our cli ents
anyway.Bruce: There are some prob lems. It’s ex tremely hard to get a drop of juice out of
some dry leaves. You should try cherry tree some time, or al mond trees. Good luck!
Peo ple are look ing at ex pen sive presses, but there is an other way. You can cut a whole
clus ter of leaves with a ra zor blade and you can get enough liq uid by putt ing the cut
leave tis sue right on that sen sor and it will be enough to get a read ing. You don’t need
in di vid ual drops of liq uid. This is us ing the spe cial Horiba sap pH me ters, not con ven -
tional me ters. Al ter na tively, you can use a di lu tion sys tem with dis tilled wa ter. You
use a cru ci ble and mix in a little distilled water.Graeme: Do you need to make al low ance for the di lu tion fac tor?Bruce: Usu ally it is n’t that crit i cal be cause most dis tilled wa ter will run be tween 6.8
and 7.Graeme: Is there a di rect cor re la tion be tween sap pH and brix? Can we as sume that
the ideal sap pH of 6.4 will be equiv a lent to a brix of 12 or more?Bruce: Not nec es sar ily. Some times the pH bal ance is okay but the brix can swing a
lit tle ei ther way - high or low. Usu ally, though, a pH of 6.4 will be pretty close to an
ideal brix.Graeme: You are in volved in a wide range of en ter prises, so I’d like to move on to
cover some of these. You started as a plant breeder and you de vel oped your own
high-yield ing dryland va ri ety of wheat. It sounds ideal for Aus tra lian con di tions. Has
any one used it out there?Bruce: No, not that I know of. I’ve been out of that for some time but I still pro duce
breeder seed, which is sold to peo ple com mer cial ising dif fer ent va ri et ies. This plant
would have good po ten tial for Aus tra lia. One of the places I got started with this had
less than seven inches of rain fall and most of that never fell dur ing the sea son. They
were get ting 25 to 30 bush els per acre nor mally there, and this took them up to 60 to 70
bush els, sim ply by changing varieties. Graeme: That’s ex cit ing stuff!
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Bruce: Yes, we would need to look at Aus tra lian im port re stric tions. Some times it
can be very dif fi cult.Graeme: As a plant ge net i cist, you are well qual i fied to com ment on the well-worn
ar gu ment that ge netic mod i fi ca tion is merely an ex ten sion of con ven tional plant breed -
ing tech niques. What’s your opin ion on this one?Bruce: I don’t buy it at all. Interspecies bar ri ers are there for a log i cal rea son and we
are try ing to crash them. It just does n’t make sense to me. Ul ti mately it will come back
and hurt us. There are al ready nu mer ous di sas ters. The EPA would like to re call some
of the early re leases, but it’s im pos si ble to re call them once they have been re leased
into the en vi ron ment. There was one case where all le gumes were taken out of pro duc -
tion in a par tic u lar area be cause ni tro gen-fix a tion was de ac ti vated. I’m not say ing that
there may not be some po ten tial good, but at the mo ment it’s greed. These com pa nies
are just not do ing their home work on all of the ram i fi ca tions in volved. Corn, for ex am -
ple, car ries six dif fer ent vi ruses which never ex press them selves. They use the cau li -
flower mo saic vi rus in the man u fac ture of many GE plants. What hap pens if DNA
from the in jected cau li flower mo saic vi rus hap pens to link with the DNA of the pre-ex -
ist ing nat u ral vi ruses in the corn plant? We could see mon strous con se quences. It sim -
ply has n’t been re searched enough. This gar bage about feed ing the world for the
fu ture! So far, on av er age, yields have been 25% less. Apart from all the environmental 
consequences, no one has even looked at the effect on human nu tri tion. I did an ex per i -
ment some years ago, add ing ex cess phos phate to ob serve what hap pens to the amino
acid struc tures of the pro teins. I added ex tra ni tro gen and glutamic acid went through
the roof at the ex pense of all other amino ac ids. We can so eas ily make sub stan tial
changes to food and not even real ise it, but sixty or sev enty years down the track we
could find the hu man race threatened.Graeme: I find it hard to be lieve that peo ple have al lowed such a bastardisation of
their food with out a huge out cry.Bruce: Peo ple sim ply don’t know. Peo ple are kept in the dark. There is no la bel ling
be cause they know what will hap pen.Graeme: Yes, they are drag ging their feet with the pro posed la bel ling laws in Aus -
tra lia be cause they know that a GM la bel will turn off con sum ers.Bruce: I feel like there is a great op por tu nity for a com pany to pro mote nu tri -
tion-based food. Put in the re search dol lars, teach farm ers the best tech niques to
achieve max i mum nu tri tion. For get organics, just pro mote nu tri tion ally bal anced,
chem i cal-free food. Mon i tor the peo ple who are eat ing this food and I am a hun dred
per cent con vinced that you will not have the health issues.Graeme: That’s ex actly our game plan over the next few years. Our en tire sys tem is
de voted to the pro duc tion of nu tri ent-dense, chem i cal-free food. We are al ready
heavily in volved in farmer train ing, with our own sem i nar cen tre and our four-day Cer -
tif i cate in Sus tain able Ag ri cul ture course. The next step is to mar ket this con cept to the
consumers. Bruce: Yes, that’s the prob lem in the US any way. We are a junk food so ci ety, so how 
do you get peo ple to eat this stuff?
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Graeme: I’m sure they can be ed u cated. I’d like to move on now to some of your
other work, spe cif i cally your work with elec tro mag netic ra di a tion. Is there any hard
sci ence to sup port the link be tween health prob lems and this form of pollution?Bruce: The com mu ni ca tions and power in dus tries have a huge lob by ing ap proach to
con trol the re lease of any neg a tive re search re sults in re la tion to elec tro mag netic ra di a -
tion. When the FDA and the EPA had ju ris dic tion over this is sue, they were ready to
re lease around four hun dred stud ies, which were con clu sive on the neg a tive ef fects of
ex ces sive ra di a tion from power lines, con ven tional wir ing in homes and cell phones.
Lobby groups got to con gress, con gress got to the EPA and FDA and said that they no
lon ger had ju ris dic tion in this par tic u lar area. As a re sult, the re ports were kept quiet.
At this point, no one is ac tu ally reg u lat ing the cell phone in dus try. I did n’t be lieve it till
I checked, but it’s a fact. There is ab so lutely no reg u la tion on the num ber of tow ers
they put up or the in ten sity of the broad cast. They can con struct a tower right next to
the bed room of your house as long as they can get a lease on the adjoining property and 
there is absolutely nothing you can do about it. 

Graeme: That’s ter ri ble. I’m aware of is sues with ra di a tion from com puter mon i tors. 
Do the pro tec tive screens do the job?Bruce: No, they don’t. They usu ally just de flect. Usu ally, peo ple sit ting in front of
pro tec tive screens have knee prob lems rather than hand or wrist prob lems. The best
op tion are liq uid crys tal dis play flat screens, but they are ex pen sive. We have changed
to flat screens in our own of fice - it’s better than hav ing an elec tron gun pointed at you
all day. They found that the IBM safety screens were caus ing prob lems with the per son 
sit ting at the next desk. In the of fice, there are other haz ards, though. The copy ma -
chine or the printer can be a prob lem. I had a lit tle lap top printer that gave off 100
milligauss un less you un plugged it. Copy ma chines are re ally bad. The best thing is to
keep the copy ma chine as far away as pos si ble from peo ple. Are you fifty or sixty Hertz 
in Australia?Graeme: I’ve got no idea.Bruce: I think that you are fifty Hertz, which is better than sixty Hertz. The prob lem
with our sys tem is that sixty Hertz is also the car rier wave for a lot of neg a tive things
that can hap pen to the body. If you have a cell phone strapped to your hip, that in stru -
ment is broad cast ing at sixty Hertz. You start complexing these in flu ences and it cre -
ates to tal chaos.Graeme: And your con certo tech nol ogy has been de signed to neu tral ise this chaos?
If we were to plug in one of these de vices in our of fice, would it neu tral ise all of the
elec tro mag netic pollution?
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Mon i tor the peo ple who are eat ing this food and I am a hun dred
per cent con vinced that you will not have the health is sues.”



Bruce: When you plug the Concerto into the wall, it ac cesses the power cur rent and
it sends out its pro tec tive field through out the whole sys tem. Un less you have a very
large house, a sin gle unit will cover the en tire house. It may take two in a large of fice
with large amounts of equip ment. In a busi ness sit u a tion, I usu ally ad vise peo ple to
con nect the de vice with out dis cuss ing it with staff. It may not be so rel e vant in your
coun try, but here in the US there is a risk in volved with be ing open. If some one had
con tracted can cer in the last twenty years, they would sue if they knew that elec tro -
mag netic ra di a tion could have played a role. The thing to do is to con nect the de vice
and then ob serve the changes in your staff. How do they in ter re late, how do they walk
out of there each eve ning - ex hausted or still energised? There is in vari ably less ex -
haus tion and far less frus tra tion in the work place. They are ac tu ally a great in vest ment
for em ploy ers be cause happy work ers are more pro duc tive work ers. There can be
some ma jor changes in the dynamics of the workforce, and they are all positive.Graeme: We will def i nitely buy a cou ple for the house and the of fice and, if we see a
change, we would be very in ter ested in mar ket ing these de vices for you in Aus tra lia.
I’ll move on to some of your other work. I un der stand that you have a bi o log i cal ap -
proach for so dium man age ment. Can you tell us about it?Bruce: Yes, we have a mi cro bial mix which re duces so dium. In one of our Cal i for -
nian tri als, we started out with 1500 ppm so dium and four months later we were down
to 500 ppm. It’s pretty dif fi cult to grow any thing at 1500 ppm, but we told them to
plant at the same time as the in oc u la tion, ba si cally be cause we knew it would work.
They used 100 grams of a com bined mi crobe mix per acre. They got the crop es tab -
lished and ended up with a good yield.Graeme: How long does it work for?Bruce: It does n’t stop work ing but chem i cals are usu ally the lim it ing fac tor. If a cus -
tomer ap plies a her bi cide, I want to know what he is us ing be cause we pretty much
know what chem i cals will harm our microbes.Graeme: Is this so dium-man ag ing mi crobe cost-ef fec tive?

Bruce: It’s some where around US$16 per acre.Graeme: That’s around Aus$18 per hect are. That’s a small price if it al lows you to
grow a crop where you could n’t grow one be fore. We’ve had good re sults us ing liq uid
micronised gyp sum for so dium man age ment...Bruce: That’s a good tem po rary so lu tion, but all you are do ing is dis plac ing the so -
dium in base sat u ra tion per cent ages. You are play ing a game, re ally, be cause it’s re ally 
not go ing. When you use the mi crobes, they are ac tu ally transmutating the so dium into
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place. They are ac tu ally a great in vest ment for em ploy ers be cause
happy work ers are more pro duc tive work ers.”
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some thing like po tas sium or va na dium rather than just push ing it under the rug as if
were.Graeme: Sounds like some thing else we need to look at. I wanted to ask your opin -
ion about a humate prod uct. We have been think ing about micronising raw humates to
pro duce a liq uid sus pen sion that could by pass many of the in com pat i bil ity prob lems
as so ci ated with al ka line-ex tracted humic acid. Do you think such a prod uct would be
as pro duc tive as potassium humates?Bruce: Yes, I would think so. I’m sur prised that some com pany has n’t spray-dried
po tas sium humates to pro duce a sol u ble pow der - that would re ally in crease ver sa til ity.Graeme: That’s ex actly what we’ve done with our po tas sium humate. It’s avail able
as a sol u ble pow der or a sol u ble gran ule.Bruce: Could you please send me some in for ma tion on that prod uct?Graeme: Sure.Bruce: There are a lot of sources of humates, and a lot of them are be ing over sold, in
my opin ion. There can be a huge dif fer ence be tween the bioavailability of dif fer ent
humates.Graeme: I could n’t agree more. We found large dif fer ences in per for mance when
re search ing prod ucts. The fi nal choice was a Chi nese man u fac tured prod uct, which
was head and shoul ders above ev ery thing else we tested. Do you have any ideas about
humates and an i mal health? We have a prod uct called StockSaver(tm), which is based
on so dium humates, fulvic acid and trace el e ments. Le gally, we can only sell it as a
min eral sup ple ment, but we con stantly get re ports about semi-mi rac u lous re cov er ies
of sick animals. What’s going on here?Bruce: It’s pure en ergy trans fer from the humate ma te rial, be cause it was liv ing at
one time and that en ergy has been con cen trated through com pres sion. It’s the same for
leonardite shale or lig nite coal. You have a con cen trated life-force en ergy and, if you
put that into a liq uid drink for hu mans or an i mals, they’re going to respond.Graeme: We also mar ket a col loi dal min eral blend for hu man health, called
LifeLine127, which is de rived from humic shale. Is that what’s hap pen ing there as
well?Bruce: As far as I’m con cerned, you can cut out the fo cus on the min er als in these
ma te ri als, it’s this life force that’s cre at ing most of the re sponse. When you feed it to
an i mals, you are go ing to see some very in ter est ing re sponses. I’ve done quite a lot of
work eval u at ing some of these col loi dal min eral prod ucts to try to es tab lish if their
claims are valid.Graeme: What did you find?Bruce: Well, we have an ag ri cul tural sys tem that no lon ger de liv ers many of these
min er als and, when you com bine that with this life force, there can be some real ben e -
fits from these products.Graeme: How much have you used your knowl edge of fre quency bal anc ing in the
de sign of your prod ucts and pro grams?

Bruce Tainio 115



Bruce: At one point I was heavily in volved in pro vid ing pre scrip tion prod ucts based
on fre quency anal y sis. I could take leaves from a tree, for ex am ple, and match the fre -
quency of the tree into the prod uct that was go ing to be fo liar-sprayed onto that tree. It
made a huge dif fer ence in the re cep tiv ity of that tree to that prod uct. That’s the key that 
no body is look ing at. I had a pretty good thing go ing for a while. I was ship ping leaf
sam ples out of Cal i for nian or chards, over night with Fedex, at a ma jor scale. I would
fin ger print the fre quency of the al mond tree or wal nut tree into the fo liar prod uct and
ship it to them im me di ately. The re sponse was in cred i ble but the peo ple who were
deal ing with it got tired of col lect ing and freight ing sam ples on a daily basis and they
didn’t follow through on it. Graeme: Could larger grow ers buy your fre quency de vice and gen er ate their own
pre scrip tion pro gram in-house?Bruce: Yes, I guess they could. It’s not a dif fi cult pro ce dure at all. It makes a big dif -
fer ence, be cause many times the crop will re ject an in put be cause there may be such a
huge fre quency dif fer ence be tween the crop and what you are putt ing on. It’s not go ing 
to want to ab sorb this ma te rial at all in these cases.Graeme: You never stop learn ing in this busi ness.Bruce: We do do ‘nor mal’ things as well, you know.Graeme: One of your many ar eas of ex per tise is the use of sug ars and car bo hy drates
as mi cro bial stim u lants. Do you have any se crets you would like to share?Bruce: One of the lit tle known ben e fits of sugar ap pli ca tion re lates to wa ter gen er a -
tion. When the sugar mol e cule is bro ken apart, wa ter is one of the by prod ucts. If you
are deal ing with ex tremely dry con di tions, you can as sist the mi crobes in es tab lish ing
their own wa ter base, which they nor mally do by di gest ing cel lu lose. Cel lu lose is noth -
ing but sugar chains at tached to each other and, as they break the sugar mol e cule, they
gen er ate wa ter. If you feed them sugar in the ab sence of cel lu lose, they are one step
closer to generating their own water environment.Graeme: That sounds like a great tip for our drought-stricken farm ers.Bruce: We pre fer to use sugar rather than mo las ses be cause it is eas ier for the mi -
crobes to deal with.Graeme: I no tice that many of your prod ucts are en zyme-based. What is the gain of
ap ply ing en zymes in com par i son to ap ply ing liv ing mi crobes, which pro duce the
enzymes?Bruce: It’s sim i lar to the hu man body. Why do we ben e fit from en zymes in hu man
health? It’s be cause we are eat ing val ue less food that has no en zymes in it, which
means our pan creas has to take a lot of en ergy from our body to pro duce the en zymes
we are lack ing. It ac tu ally takes 80% of the en ergy from our body. If we eat foods with
en zymes in them, then the pan creas is not taxed so hard and we have more en ergy
avail able. In the case of mi cro or gan isms, if we ap ply en zymes to the soil, then they
con serve en ergy be cause they don’t have to pro duce all of the en zymes them selves.
That sur plus en ergy is usu ally di rected to ward re pro duc tion and that’s ex actly what we 
are chas ing. It jump-starts the mi crobes when the en zymes be gin the cel lu lose
breakdown and the breakdown of fats for them.
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Graeme: That makes sense. When mi crobes are stim u lated with sugar and mo las ses, 
there is al ways the risk of too much of a good thing. What are your feel ings on this is -
sue?Bruce: You have to reach an equi lib rium in each soil, de pend ing on what it can sup -
port. I don’t like to see a lot of sugar or mo las ses used as it can eas ily over stim u late the
soil life. You can get a big spike, but then they can die back to less than what you
started with. An en zyme-starter ap proach can help to avoid this scenario.Graeme: What are the ideal ap pli ca tion rates for sugar and mo las ses?Bruce: You should ap ply mo las ses at 2 to 3 litres per hect are ev ery two to three
months. Sugar should be ap plied at 1 kg per hect are ev ery two months.Graeme: I’ll just switch sub jects a lit tle. I’d like to ask you about po tas sium chlo -
ride. There are op pos ing camps amongst the sus tain able ag ri cul ture peo ple re gard ing
the neg a tive as pects of this fer ti liser. There is a sug ges tion that you can get away with a 
cer tain amount be fore the chlo ride be gins dam ag ing mi crobes. Is the chlo ride con tent
the main prob lem with this ma te rial or is there more to the story?

Bruce: It’s ac tu ally the charge of the com bi na tion ion that’s caus ing the prob lem. It’s 
in ter est ing - from a hu man health per spec tive - you can do a reflexology test with po -
tas sium chlo ride and have some one hold some of it to their chest while you push down
on their out stretched arm. Their arm will col lapse im me di ately. You have to be care ful
that they don’t have a heart con di tion, be cause this stuff can stop your heart. They sud -
denly have the strength of a baby, be cause the elec tri cal charges of po tas sium chlo ride
in ter fere with the elec tri cal sys tems of the body, just as they do with plants and mi -
crobes. I’ve done all kinds of fo liar tests with po tas sium chlo ride com pared to po tas -
sium sul fate. We ap plied half of a cen tre pivot cir cle of po ta toes with fo liar-ap plied
po tas sium chlo ride. Three days later and a week later we were check ing the tis sue to
see if we were get ting po tas sium up take. There was zero, and yet we had to put on 440
pounds to the acre in to tal, in sev eral ap pli ca tions. Then we took twenty pounds of po -
tas sium sul fate and put it through the cen tre pivot on the other half, and we had a huge
po tas sium in crease. We did the same thing on maize and got the same re sponse. The
plant can’t take po tas sium chlo ride into the leaf and yet most of the fo liar prod ucts out
there con tain muriate of pot ash. It’s pretty hard to go past po tas sium sul fate as an ef fi -
cient and cost-ef fec tive fo liar po tas sium source. I re mem ber an or chard pro gram
where we fo liar-ap plied the po tas sium, but there was very lit tle re sponse on the tis sue
data. When the grower checked his one-tonne bag, there was no la bel. When we went
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back to his dealer, they had given him muriate be cause they didn’t think it would make
any difference. This is a multi-billion-dollar chemical company.Graeme: Do you have any tricks to get more po tas sium sul fate to dis solve and at a
faster rate?Bruce: The best thing is to warm the wa ter - it makes a huge dif fer ence. You can get
from one pound per gal lon right up to six pounds per gal lon [10 kg up to 60 kg per hect -
are] if you can get it hot enough.Graeme: We have a mi crobe brew ing unit with a heater, which would be per fect. Bruce: Sat u rated so lu tions ac tu ally stay sta ble un less you evap o rate off some mois -
ture and then they crys tal lise.Graeme: I was think ing about that fre quency mon i tor of yours - would n’t it be a
good tool to dem on strate qual ity dif fer ences at sem i nars?Bruce: I of ten used to use it at sem i nars. You could lay out ten car rots and pick the
most nu tri tious. Usu ally that was n’t the or ganic car rot but rather the one where some
fer ti lis ers had been used in a sus tain able sys tem. I used to use it a lot but then I moved
away from it be cause it was too dif fi cult to ex plain to the farmer. Re cently I was called
out to prob lem-solve in an ap ple or chard sit u ated be neath high-ten sion lines. The trees, 
af ter five years pro duc tion, had split up the cen tre of the trunk and died. I took my fre -
quency mon i tor and, when I ar rived and touched it on the tree trunk. I was amazed to
re cord 98 Mega hertz. There were no leaves on the trees and the trees should n’t have
been over 20 Mega hertz at that point. I took off the sen sor and put on the an tenna and it
was 98 Mega hertz un der those power lines. The trees were vir tu ally on speed and that’s 
why they were burn ing them selves out. They asked me to do some thing, so I ex tended
the con certo con cept to cover a large area. The changes were spec tac u lar. That or chard
block just to tally changed. There were 70% of these trees which were sched uled to
come out. They all re cov ered and the trees have never looked so good. This was a dra -
matic change from day one. I could measure it immediately with the frequency
monitor. Graeme: That re minds me of the re sults you achieved with the con certo in that wild -
life park. Can you tell us about that?Bruce: Yes, it’s an in ter est ing story. A large, pri vately owned wild life park called
me in be cause their trees were dy ing. They also had all sorts of prob lems with the wild -
life. Dis ease and breed ing prob lems had be come a ma jor is sue. The park had leased
ground for large mi cro wave tow ers and they sus pected that elec tro mag netic ra di a tion
was part of the prob lem. I built a large, so lar-pow ered ver sion of the con certo and set it
up to cover sixty acres. There was, in ef fect, a sixty-acre zone of ex clu sion. Well, the
changes were in cred i ble. First of all, the re pro duc tion rate be gan ris ing im me di ately.
The trees be gan to re cover and the dis ease prob lems re duced. The funny thing was that
the moose, deer and elk in the park all con gre gated in the zone of ex clu sion. Some -
times the rang ers would hop off their horses to check a fence a cou ple of miles from the 
zone and turn around and find their horses had gone. They would al ways show up back 
in the treated area. The most un usual thing was that the an i mals con gre gat ing in the
zone of ex clu sion be gan to fran ti cally eat soil un til the whole area looked like it had
been ploughed. For a while we could n’t fig ure what was hap pen ing and then we real -
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ised that the an i mals were chas ing min er als. Their nat u ral free-choice abil ity had been
com pro mised by the elec tro mag netic ra di a tion. When the cloud was lifted in the zone,
they knew that they needed min er als and they needed them now. The soil is the best
source of min er als and hence the plough ing. The min eral deficiencies caused the
disease and reproduction problems and the problems with the trees.

Graeme: What an amaz ing story. It’s a ma jor con cern that elec tro mag netic pol lu tion 
like this could be af fect ing wild life ev ery where, and it re ally makes you won der about
the dam age to hu man health. Well, I guess I’ll have to wrap this up now. It’s been a fas -
ci nat ing af ter noon. Thank you for your time. I’ll be in touch.Bruce: It was good to meet you. Call in and see us again next year on the way to the
Acres Con fer ence.Graeme: We will.
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HUGH LOVEL
Interview recorded December 2000Hugh Lovel is the prin ci pal of the Un ion Ag ri cul tural In sti tute in

Blairsville, Geor gia. He is one of the lead ing biodynamic con sul -
tants in the US, and he has re cently polar ised the BD com mu nity
with his in ten sive pro mo tion of field broad cast ers, which trans mit 
ho moeo pathic po ten cies of tra di tional BD preps rather than the
con ven tional ap pli ca tion of Steiner’s for mu la tions. Dur ing our in -
ter view, Hugh presented sam ples of some of his BD crops and

dried herbs pro duced us ing en ergy ma nip u la tion. If ‘the proof is in the pud ding’, 
then we all should be re search ing his ap proach. I tasted one-week-old spin -
ach, which had re mained as crisp as the day it was picked. It was def i nitely the
high est brix spin ach I have ever sam pled. When he un screwed a jar of his
dried herbs, the rich ba sil aroma vir tu ally filled the room. If qual ity is the holy
grail in this quest, then Hugh Lovel has some im por tant mes sages for us all.
For some time, I have fol lowed Hugh’s pro lific post ings on an Internet news
group for sus tain able ag ri cul ture, called Sanet - this is a great ser vice which I
rec om mend to all read ers. The Sanet post ings re veal a com pas sion ate, highly
in tel li gent writer and con sul tant with a true, cre ative in sight and a won der ful
turn of phrase. In his role as a reg u lar Sanet con trib u tor, Hugh has an swered
que ries from all-com ers, waged rag ing bat tles, re vealed in ti mate de tails of his
past life and, above all, he has tire lessly pro moted his great pas sion - the sci -
ence of biodynamics.Graeme: I’ve fol lowed your Internet post ings with great in ter est for some time, but I
missed your Aus tra lian lec tures. What were your im pres sions of Aus tra lia’s ag ri cul -
ture?Hugh: Well, the im pres sions were both fa vour able and un fa vour able. The most neg -
a tive im pres sion came as we passed through that cot ton re gion just over the
Queensland bor der in New South Wales. Apart from the pes ti cide rigs, what re ally
caught my at ten tion were the kids stand ing out side the high school. They looked ut -
terly, hope lessly lost. The ex pres sion on the faces of these teen ag ers re ally ap peared to
rep re sent what cot ton farm ing was all about in this area - farm ing with out a fu ture.
How ever, the ex act op po site was true of the peo ple we met through out the coun try,
who were look ing to make a change or were al ready in volved in al ter na tive ag ri cul -
ture. These peo ple were brim ming with hope and en thu si asm. Their view of the land,
fam ily and peo ple was 180 de grees op po site to those kids at the high school liv ing
amongst the la ser-lev elled landscape and chemical stench - it really was a ghastly
scene.Graeme: Un for tu nately, many cot ton farm ers sub scribe to the be lief that the only
good plant is a dead one un less, of course, it’s a cot ton plant. Cot ton is of ten grown in
the best of ir ri gated con di tions, but even these very good soils have a ‘use-by’ date,
par tic u larly when the most ba sic bi o log i cal prin ci ples are con stantly ig nored. Green
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ma nure or cover crops would be of real value to feed these soils, but they are rarely
used. The in dus try is be gin ning to change, though. We have quite a num ber of very
good cot ton grow ers as cli ents and the interest is grow ing.Hugh: Yes, they have the wa ter and the good soils, but they seem to be de voted to
this hope less chase af ter death. I re ally feel for any grow ers try ing to make changes in
the midst of that en vi ron ment. Yes, it would take real con vic tion and de ter mi na tion,
but I have seen biodynamic farms thrive in the midst of pol lu tion. I was re ally in trigued 
with Greg Wil lis’ vine yard out in Forestville, Cal i for nia, where he had used the first
horn clay. This vine yard is sit u ated be side and be low a ma jor high way. When you
visit, you lit er ally step off the shoul der of the high way, over a ditch and onto Greg’s
prop erty. The high way was all over heated break lin ings, as phalt, rub ber, grease, oil
and die sel smells, but when you stepped over that ditch and moved down through the
vine yard, it was this fer tile soil smell. It was pris tine - I thought - Wow!! So I climbed
back onto the road side and looked back down upon the or chard, kind of clos ing my
eyes, and I could see a kind of dome over the or chard, like a pro tec tive bub ble. I feel
that the horn clay was re spon si ble. It was like it had in te grated the whole thing and set
it apart, so all that pollution sort of bounced off.Graeme: That sounds fas ci nat ing. I’ll ask some ques tions about the horn clay con -
cept later in the in ter view. There seems to be quite a syn ergy be tween some of your
work and con cepts found in radionics, or even Schauberger’s ‘liv ing wa ter’ ap proach.
How do these phi los o phies dovetail?Hugh: Well, they do dove tail, these ideas. Each of these ap proaches deals with or -
gani sa tional, dy namic pat terns of en ergy. In biodynamics, we call these the ‘etheric
forces’. The other ap proaches may use dif fer ent terms for what is es sen tially the same
thing. It’s look ing at things from the res o nant pat tern side rather than look ing at them
from the ma te rial, mechanical side.Graeme: We have pro moted what I’ve coined a ‘fu sion ap proach’ to farm ing, where 
we take ideas from many dif fer ent phi los o phies and com bine them to pro duce a more
func tional hy brid. I know that there can be some rigid, dog matic, al most pu ri tan in ter -
pre ta tions of Steiner’s work. As a com mit ted biodynamic the o rist and prac ti tio ner, you 
may ob ject to my pro posal to use some of the biodynamic prin ci ples in con ven tional
set tings. You may view it as an un ac cept able or un nec es sary di lu tion. But, it seems to
me that some of the biodynamic tools have con sid er able po ten tial for use in any farm -
ing op er a tion. The use of re verse stir ring ma chines or flow-forms could the o ret i cally
in crease the ben e fits of any liquid or microbial fertilisers. What do you think?Hugh: Yes, there would def i nitely be ben e fits. I think the flow-forms would have
more po ten tial than the stir rers. For one thing, it is more aes thet i cally pleas ing to use
this equip ment, it’s got a real ap peal to it and, if you could con vince con ven tional
farm ers to trial this tech nique, they would no tice the dif fer ence. In a flow-form, the
wa ter forms vor texes. In these vor texes, wa ter sep a rates into lam i nate lay ers of dif fer -
ent tem per a tures and den sity. It is an or gani sa tional ef fect - the colder wa ter - the
denser wa ter trav els faster down the mid dle of the vor tex, while the warmer wa ter sep -
a rates to wards the outer lay ers of the vor tex. Then it spills over and you’ve got chaos
again, and then or der arises again out of chaos and so on. In this pro cess, the wa ter
evolves! You have gen er a tion af ter gen er a tion af ter gen er a tion of dy nam i cally or dered 
forms in the wa ter. The wa ter at the bot tom end of a flow-form is very dif fer ent from its 
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orig i nal form. Even if farm ers can not un der stand what is hap pen ing, they can’t help
but see some dif fer ences. One of the things it re sults in is a densification of the pat tern
en ergy in the wa ter and a re duc tion in the sur face ten sion, giv ing the wa ter a greater
abil ity to carry larger mol e cules like amino ac ids in stead of ni tro gen salts. The re sults
may be sub tle at first, but the main gain is an improvement in quality, and this initial
improvement will continue over a period of time.

Graeme: Dur ing your pre sen ta tion, you showed pho tos of your own corn crop
grown with out any added ni tro gen. It was cer tainly im pres sive. You ex plained the re -
sults in terms of en hanced pho to syn the sis, which in turn pro duces plant sug ars, a per -
cent age of which is dumped into the root-zone to feed Azotobacter, which then
pro vide amino ac ids for the corn. You never re ally de scribed how you en hanced pho -
to syn the sis. Could you throw some light on this?Hugh: Well, these things play off one an other. The plant is sup ply ing sug ars to the
root-zone and get ting amino ac ids back, but nor mally it would get choked up with
these amino ac ids try ing to come back up through the stem. The horn clay plays a role
in re duc ing the mol e cule size and mak ing these aminos more man age able. When the
amino ac ids are dis trib uted, you get greater cell den sity and more com plete pro tein,
which im proves the pho to syn the sis in the leaf.Graeme: So, the im proved pho to syn the sis co mes from soil-based stim u la tion?Hugh: Well, which co mes first - the chicken or the egg? It’s a two-way street. You
are start ing off when the seed sprouts, with the hu mus. This is the starter which makes
the seed lings burst from the soil, and then pho to syn the sis be gins. Then, when you en -
hance the pat tern en ergy in the at mo sphere with the BD 501, pho to syn the sis is more
ef fi cient, and more sugar is de liv ered to the roots. Be cause you’ve used BD 500 to cre -
ate hu mus, you have a good team of mi cro or gan isms bunched around the roots, which
can fix more ni tro gen as amino ac ids. When the horn clay is also work ing in there,
these amino ac ids are trans ported up into the leaf better, which im proves pho to syn the -
sis. This, in turn, feeds the Azotobacter, which pro duce more aminos, and so on. It’s a
synergistic thing.Graeme: That’s a neat lit tle sum mary of the biodynamic ap proach. Where did this
horn clay con cept come from? Did Steiner ever men tion it?Hugh: Well, I orig i nally got it from Steiner’s work and dis cussed it with Hugh
Courtenay over ten years ago at one of my own biodynamic con fer ences in Blairsville.
I men tioned that “we ought to make some horn clay”, and Courtenay said, “I’ve made
some clay!” He had made horn clay ex per i men tally back at the time he was study ing
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mak ing prep a ra tions with Jo se phine Por ter. Jo se phine died and there was no one be -
sides Courtenay who was pre pared to take up the work of pro vid ing prep a ra tions. So
Courtenay put his horn clay on the shelf and got busy mak ing horn ma nure and horn
sil ica and the other biodynamic prep a ra tions, and to this day he still has n’t tried out the
horn clay. The con cept co mes right out of Steiner’s sec ond lec ture on ag ri cul ture,
where he talks about the role of clay and its im por tance. He prom ises that later on he
will give rec om men da tions about how to treat the soil with clay, and then he fails to do
this in his fourth lec ture, where he de scribes the mak ing of horn sil ica and horn ma -
nure. He does men tion, in the mak ing of horn sil ica, that you can put a plug of clay into
the open end of the horn to seal it up. The tech nique orig i nally in volved about
three-quar ters of an inch of clay as a plug, but this clay was in tended to be mixed with
the sil ica to form the end prod uct. The prob lem was that this in for ma tion some how fell
through the cracks, and the clay plug was dis carded in stead of in cor po rated. For sev -
enty-five years in biodynamics, clay was like the ‘miss ing prep a ra tion’.

Graeme: How widely is the clay used to day?Hugh: I’m re ally not sure. Peo ple are be gin ning to talk about it. It’s no lon ger a hand -
ful of lon ers who are us ing horn clay. It is def i nitely gain ing ac cep tance.Graeme: Have you mon i tored many field ap pli ca tions of horn clay, out side of your
own tri als?Hugh: Yes, cer tainly. Greg Wil lis is one of the pi o neers. He had at tended a
biodynamic lec ture con ducted by one of the old Ger mans who men tioned horn clay.
Greg asked how it was made and was told that Steiner never pro vided di rec tions. Greg
de cided to make some any way. He made four forms of horn clay: fall-to-fall horn clay
and spring-to-spring horn clay, be cause it re ally should stand for the same pe ri ods as
the horn ma nure and horn sil ica. Then he made spring-to-fall horn clay for a sum mer
horn clay and fall-to-spring horn clay for a win ter horn clay, in case he wanted to ac -
cen tu ate just one as pect of the prep a ra tions. Greg started us ing these prep a ra tions in
his vine yard con sult ing work in Cal i for nia. He is a re mark ably clair voy ant per son. He
can see pat tern en er gies in col our and, when us ing this in ner vi sion, he saw how the
horn clay af fected the vines - he was al most be side him self! He was say ing, “Oh boy,
ooh boy! We’ve got it! We’ve got it!” He started to talk about his ex pe ri ences on the
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biodynamic email list ‘BD Now’. I joined this list and con tacted him for sam ples. I
made a ho moeo pathic se ries of po ten cies from these sam ples to use in my broad cast -
ers. Greg ad vised that the best ben e fits were when it was used on clay soils. I ended up
try ing it on my own farm and, boy, oh boy!! I got great re sults.Graeme: Dur ing sem i nars, I of ten al lude to the crit i cal bal ance be tween min er als,
mi crobes and plants, but you are largely in volved in a fourth di men sion - the dy namic
bal ance be tween the at mo sphere and the soil. Can you elab o rate a lit tle more on this
concept?Hugh: Well, the very ex is tence of the horn ma nure and the horn sil ica as op po site po -
lar i ties shows that there are two sides to this story. A plant may grow out of the soil, but 
it is grow ing in the at mo sphere, and all your pho to syn the sis and fruit ing and rip en ing
are at mo spheric pro cesses and they only oc cur in the pres ence of warmth and light.
What goes on in the soil that we don’t see - par tic u larly in win ter - is a di ges tive pro -
cess and a ca pac i tor-like build-up. It builds up in the win ter un til it al most be comes an
ex plo sive force. The more you move into the po lar re gion, the more pro nounced is this
phe nom e non. Alaska in spring time is like an ex plo sion. Oh man! They grow cab bages
the size of wheelbarrows up there, in six or eight weeks!Graeme: Yes, I’ve heard about it be fore. I re ally must check out an Alas kan spring
some time in my life. How do we man age the dy nam ics of the at mo sphere?

Hugh: The dy nam ics of the at mo sphere are re lated to warmth and light. Aus tra lia, of
course, is a place with a whole lot of warmth and light. It’s real at mo spheric, and you
see this in the bird life. You’ve got great bird life there. You come to some where like
Min ne sota here and there is noth ing like the bird life. There is much less warmth and
light. The places with the most warmth and light will ripen fruit best, or ripen grain
well. All of that fruit ing and rip en ing is based on pat terns of ac tiv i ties that oc cur in the
at mo sphere. We can tell if we have a healthy, dy namic at mo sphere by study ing the
cloud for ma tions. Cloud for ma tion is dense, with very clear bound aries to the clouds in 
a good en vi ron ment. When the at mo sphere is de vi ta lised and dis or ga nised, then you
see very weak cloud for ma tion, and the bound aries of the clouds are very in dis tinctGraeme: But what’s cre ated this dis orga ni sa tion?Hugh: Well, pol lu tion does an aw ful lot. Check out the cloud for ma tions above a city 
dur ing heavy smog. The bound aries will be in dis tinct and the for ma tions very weak.Graeme: And the broad cast ers you are work ing with - are they in tended to or gan ise
and vi tal ise the at mo sphere?
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Hugh: The broad cast ers in ten sify pat terns of or gani sa tion for both the soil and the at -
mo sphere. The cloud for ma tions above our farm are in vari ably more dense, with very
de fined bound aries. We can spot the dif fer ence as we ap proach our val ley from miles
away.Graeme: We have in ten tion ally steered clear of energetics, be cause some of the con -
cepts are so ab stract, they can of ten tend to alien ate con ven tional grow ers. Any thing
that alien ates tends to dec i mate our cen tral pur pose, which is to change the main -
stream.Hugh: I’m afraid I agree with you. Even here at this con fer ence, the peo ple who are
in ter ested in the use of en ergy in ag ri cul ture rather than the use of ma te rial are def i -
nitely in the mi nor ity. Oh boy, they are pas sion ate, and they crowd around, wait ing to
hear the lat est buzz, but the ma jor ity of the peo ple at this Acres Con fer ence want to
hear about soils and prod ucts. They want to find out about some thing they can buy and
ap ply. It has to be solid and con crete and they turn off to any thing else. You would def -
i nitely alien ate the ma jor ity. From my own point of view, I don’t want to alien ate peo -
ple, but peo ple need to understand the nature of reality.Graeme: Steiner was an amaz ingly pro lific ge nius. You seem to be cut from a sim i -
lar cloth, with your multi-dis ci pli nar ian back ground. What is your ac a demic history?Hugh: Well, as trol ogy to zo ol ogy. I’ve looked at the lot! [laughs]. I stud ied as tron -
omy and psy chol ogy. I’ve al ways done ex tra cur ric u lar stuff. I was read ing books on
par ti cle phys ics while I was study ing or ganic chem is try. I’ve also stud ied re li gion, and
I’ve al ways been in volved in mu sic. Steiner was re ally into sculp ture and art. My
mother was an art ist and poet - there are similar in ter ests.Graeme: Steiner is usu ally de scribed as a clair voy ant. What is your def i ni tion of this
term?Hugh: Well, the dic tio nary def i ni tion is ‘clear see ing’, but partly a clair voy ant is
some one who, when he looks at some thing, he knows what he is look ing at. A clair -
voy ant is also some one who can see en ergy pat terns, au ras or fields. It is also some one
who can see at a dis tance. They can see things in the mind’s eye that aren’t in the
body’s phys i cal lo ca tion.Graeme: This ca pac ity ob vi ously played a large role in Steiner’s cre ative bril liance,
par tic u larly when it was linked to his enor mous knowl edge base.Hugh: Yes, while he was study ing the sci ences, he was si mul ta neously tu tor ing in
phi los o phy. He cov ered all bases - he was my kind of guy.Graeme: I was in trigued with your quote that ‘car bon is the phi los o pher’s stone’.
Could you please ex plain this con cept?Hugh: Well, I’ve stud ied or ganic chem is try, so it has a spe cial mean ing to me. Car -
bon chem is try is or ganic chem is try. Car bon is the atomic frame work for an in fi nite,
won drous va ri ety of forms. It takes on al most any kind of chem i cal bond and it man i -
fests al most any kind of struc ture. The ‘phi los o pher’s stone is a con cept from Al -
chemy. Car bon is the key to trans mu ta tion. The for ma tive forces that are locked up
with car bon ex tend to the nu cleus of atomic form. Car bon forms the hard est crys tals on 
earth. It is the mas ter of all forms. In our cul ture, it has a myth o log i cal power, but on a
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deeper level, the ba sis of our spir i tual in car na tion, in the phys i cal, is car bon. Spirit is
the prime mover in terms of al chem i cal phi los o phy. In that way, if you can link up with 
carbon, then transmutation is definitely pos si ble.Graeme: Is trans mu ta tion in volved in biodynamics, where ap par ently mi nus cule in -
puts can cre ate ma jor changes, or is this a re sult of bi o log i cal stimulation?Hugh: There is a real need for some hard re search into trans mu ta tion. The chem ists
and their fi nan cial back ers need to make a se ri ous ef fort to de ter mine what’s go ing on
here. It’s not that dif fi cult to in ves ti gate in ex pli ca ble changes in nu tri ent ra tios, for ex -
am ple. The prob lem is that the hu man brain be comes a vari able in the re search. A clas -
sic ex am ple of this phe nom e non re lates to the find ings in Utah, where the first desktop
fu sion pro cess was de vel oped. This re searcher sat u rated plat i num with hy dro gen and
brought about nu clear fu sion at tab le top tem per a tures. Some other re search ers were
able to du pli cate this ex per i ment, and this gen er ated tre men dous ex cite ment. Oth ers
were never able to rep li cate the re sults, and a con tro versy de vel oped. One of the things
go ing on here is that the most highly pat terned en ergy sources in our en vi ron ment are
our thoughts. What we ex pect tends to be what oc curs. The cyn i cally sceptical could n’t 
rep li cate the deck-top pro cess, while the peo ple who were open to see ing it hap pen,
were able to suc cess fully re peat the re search. We need to re search the hu man mind.
We need to hook up people to biofeedback and study how thoughts can influence
various pro cesses.Graeme: Bio feed back ma chines are be com ing pop u lar in Eu rope, to cre ate a med i -
ta tion-like state of re lax ation in a very short time-frame.Hugh: Yes, they can take you straight into Theta. Some of the clair voy ant ca pac i ties,
like re mote view ing, are only pos si ble in Theta. I’d like to put to gether the lead ing re -
search ers in psy chol ogy and phys ics and see what we come up with.Graeme: Yes, it would be in ter est ing. Re turn ing to your ap proach in ag ri cul ture, I’m 
afraid that I tend to lean to wards a more ma te ri al is tic ap proach. If you iden tify a min -
eral short age, for ex am ple, then you cor rect it. If you have 0.5 ppm of zinc when you
need 5 ppm in a par tic u lar soil, it seems a lit tle like pull ing rab bits from a hat to trust
that you can cover that short age with biodynamic prep a ra tions that don’t contain zinc.Hugh: It is com pletely valid to ap proach def i cits from a ma te ri al is tic stand point. I’m
not in val i dat ing your ap proach. I’m just say ing that, when we see min eral im bal ances,
we look deeper to find out why we have the im bal ance. I like to find the cause be hind
the cause be hind the cause, then I can ad dress the root cause with pat tern en ergy, by ad -
just ing the tran scen den tal dynamic patterns.Graeme: But of ten the cause is sim ply phys i cal. Bo ron may have leached from a
sandy soil in the trop ics. Min er als may be de pleted from grow ing crop af ter crop af ter
crop on the same soil and they need to be re placed. Are you sug gest ing that you can ad -
dress these prob lems by just man ag ing the energetics?Hugh: Well, ac tu ally you can, but it takes a good deal of skill and un der stand ing, and
these qual i ties are not abun dant in the world to day. There are rare in tu itive skills in -
volved. There are other ways apart from the buy and ap ply ap proach. Cer tain plants,
for ex am ple, can change the min eral bal ance of the soil. Hemp, for in stance, is noted
for un lock ing pot ash. There may be sev eral rea sons for this. It could be the mix of root
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exudates pro duced by the plant and the type of bac te ria hemp feeds in the soil. It may
in volve in ter nal ac tiv i ties within the hemp plant. It may be that hemp in flu ences the
clay and humic colloids and ex changes some of the min er als in the outer shells around
the clay par ti cles with some of the min er als around the in ner shells. It may even be
trans mu ta tive, but what ever the rea son, if you grow hemp, the next sea son a soil test
will re veal more po tas sium. Buck wheat will pro vide a sim i lar de mon stra ble in crease
in phos pho rus. Dif fer ent plants per form dif fer ent roles and we can use this information 
to our advantage.

Graeme: I agree that we should look be yond the blind cor rec tion of de fi cien cies. In
fact, in some rare cases it can seem like pour ing profit into a bot tom less pit, be cause
sim ply add ing the miss ing min eral does n’t solve the shortage.Hugh: I’ve seen this hap pen on my own farm, when I had an im bal ance of en ergy,
which was driv ing nu tri ents down ward into the soil. Bo ron and cop per leached the
worst, but po tas sium and mag ne sium also leached. In this case, I added the min er als
and they dis ap peared. I added twice what was needed and that dis ap peared. I added
three times the re quire ment, and there were still no gains on the soil test! When I went
to the root cause and cor rected that en ergy im bal ance, the min er als were re tained. Bo -
ron was the slowest to re cover.Graeme: Yes, bo ron will leach in the best of con di tions.Hugh: Bo ron is one of these things where the crop won’t fill out un less you’ve got it.Graeme: Yes, we re ally try to en cour age leaf anal y ses in all crops be fore flow er ing,
to as cer tain bo ron lev els. It can make a tre men dous dif fer ence to yield. I re mem ber vis -
it ing a very good farmer in West ern Aus tra lia and check ing out his corn crop. He com -
plained that the cobs had not filled com pletely for sev eral sea sons, and he sus pected
poor pol li na tion. A closer ex am i na tion sug gested that a bo ron short age was the more
likely cause. This grower had lost at least 10% of his yield for sev eral sea sons, for the
sake of a $2 bo ron fo liar be fore flow er ing and, of course, a leaf test to di ag nose the
prob lem. He had ap plied some bo ron at pre-plant, but the con stant ir ri ga tion had
leached it before it was really needed.Hugh: Leaf test ing and fo liar cor rec tion is cer tainly valu able. You may have the nu -
tri ents in the soil, but you may not be get ting it in the fo liage and vice versa. You may
not ap pear to have ad e quate nu tri tion in the soil, and yet it is there in the fo liage. Leaf
test ing is also re ally use ful, be cause it can tell you what the pat tern en ergy is do ing.
The pat terns of ac tiv ity have a lot to do with whether or not nu tri ents show up in the
leaf. Some of these pat terns of ac tiv ity may re late to the spe cies of mycorrhizae and
other spe cies of sym bi otic organisms in the root-zone.
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Graeme: Well, we have cer tainly noted a huge dif fer ence in the ca pac ity of plants to
up take cal cium, and this ap pears to be re lated to poor fun gal ac tiv ity in the soil.Hugh: Yes, those fungi are closely re lated to the pat terns of ac tiv ity - they are a ma jor 
player. If you’ve got a han dle on what the pat terns of ac tiv ity are or what hap pens in
their ab sence, then you get to where you can just about look at the crop and know
what’s hap pen ing in the soil. I would re ally like to see peo ple learn ag ri cul ture from
the view point of these dif fer ent tests. Soil test and leaf test re sults should be seen in
con nec tion with the ac tiv ity of dif fer ent mi cro or gan isms and mycorrhizal fungi, so
that you would know about those pat terns of ac tiv ity. You would see the crumb struc -
ture of the soil in terms of min eral and mi cro bial bal ance. You would see a whole range 
of connections.Graeme: Yes, and these are of ten con nec tions that were n’t re ally un der stood un til
re cently. It is mi cro bial anal y sis which has tied these things to gether. Peo ple were do -
ing an Albrecht soil test and minerally bal anc ing their soils. Then they would do a
LaMotte test and find that they had no bi o log i cally avail able cal cium or phos pho rus.
They would test brix and find low lev els, and of ten leaf anal y sis would show poor cal -
cium and bo ron up take. When these peo ple do a soil-life au dit, they usu ally find they
have no fungi pres ent. Suddenly it all falls into place.Hugh: Yes, see, that’s one of the things about biodynamics, and a lot of biodynamic
grow ers have n’t ap pre ci ated this fully. When you use horn ma nure, you have got this
whole fractal lay er ing - it’s like one level of com plex ity on top of an other level of com -
plex ity in the pat tern en ergy of that prep a ra tion. You take that BD 500 prep a ra tion and
sprin kle out just a hand ful per acre, mixed with wa ter, and it af fects that whole range of 
pat terns. It brings about the chem i cal and it brings about the fun gal. You can do it
piece meal or you can do it from the point of pro vid ing a com plex pat tern en ergy like
BD 500 or BD 501, and this makes it a lot eas ier.Graeme: But if you ig nore the other parts of the jig saw, your BD prep a ra tions will
not nec es sar ily do the job. I’ve seen them fail on sev eral oc ca sions.Hugh: Yes, I agree. You of ten see elit ists who put out their BD 500 but don’t un der -
stand the pro cesses at work. These grow ers may fail. They may tor pedo them selves by
ne glect ing other parts of the pic ture.Graeme: Tun nel vi sion is very rarely ef fec tive in any en ter prise.Hugh: Yes, there is a per fect ex am ple here in Amer ica in BD cir cles. A de bate rages
be tween peo ple like Greg Wil lis, who I men tioned ear lier, and the Demeter As so ci a -
tion. This as so ci a tion sug gests that BD preps should be used once a year. Greg Wil lis is 
say ing, “To hell with that! You’ve got to put it out as many times as is nec es sary to get
it re ally work ing. If that’s once, that’s fine, but if it’s twenty times, you have to do it
twenty times! Why wait around for twenty years to achieve re sults?”Graeme: Are you cur rently cer ti fied with Demeter?Hugh: Demeter al low the use of field broad cast ers, to broad cast BD preps, but they
are not per mit ted as a re place ment for the phys i cal ap pli ca tion of the preps. At this
point, I don’t qual ify for Demeter cer tif i ca tion, be cause I just use my broad cast ers. In
all hon esty, I am achiev ing a qual ity that is be yond any thing I’ve seen come out of
Demeter.
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Graeme: I’ve tasted some of your pro duce, and there is no doubt about the qual ity.
Could we use the BD preps in our con ven tional, al beit bi o log i cally ori ented pro grams,
and still achieve results?Hugh: You most cer tainly could. We’ve seen this with our field broad cast ers. Peo -
ple, who would never have used BD 500, may use it with the broad caster and achieve
re sults. Of ten they are still us ing chem i cals as well.

Graeme: How would con ven tional grow ers ac cess the preps? Are they only avail -
able to biodynamic grow ers?Hugh: Not in this coun try. I’ve been sell ing BD preps all week at my stall. Most of
them were made by the Jo se phine Por ter In sti tute. I’ve never known this in sti tute to
with hold sales from any one at any time. It may be dif fer ent in Aus tra lia. I have never
known the ques tion to be asked in Amer ica.Graeme: A ques tion about the horn sil ica - BD 501. If we de mys tify or sim plify its
role - is it es sen tially mag ni fy ing the ef fect of sun light via its quartz crys tal struc ture
and im prov ing pho to syn the sis as a result?Hugh: Yes, that is an ac cu rate, sim pli fied de scrip tion.Graeme: There is a grow ing in ter est in the min eral role of sol u ble sil ica in Aus tra lia
at pres ent. Does the 501 of fer any min eral benefits?Hugh: No, there is a sep a rate BD for mula based on the horse tail plant, which con -
tains sol u ble sil ica.Graeme: There are sev eral prep a ra tions based on po tas sium sil i cate, now avail able
in Aus tra lia. They ap pear to of fer quite an anti-fun gal ben e fit.Hugh: The horse tail de coc tion works the same way. The plants re ally harden up af ter 
you spray it on.Graeme: I know, it’s quite amaz ing to see the dif fer ence in our trial plots.
Queensland cane farm ers are ex cited about some of their re sults us ing sil ica, par tic u -
larly in re la tion to higher sugar lev els.Hugh: Well, one of the things that’s go ing on here is, that when you strengthen the
cell struc ture, the cell is not go ing to leak away as much en ergy at night. That’s where
sug ars fail to build up. Lev els build up dur ing the day from pho to syn the sis but de cline
at night from this leak age. Sol u ble sil ica can help lock in the sug ars more ef fec tively.
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“A de bate rages be tween peo ple like Greg Wil lis, who I men tioned
ear lier, and the Demeter As so ci a tion. This as so ci a tion sug gests
that BD preps should be used once a year. Greg Wil lis is say ing,
“To hell with that! You’ve got to put it out as many times as is nec -
es sary to get it re ally work ing. If that’s once, that’s fine, but if it’s
twenty times, you have to do it twenty times! Why wait around for
twenty years to achieve re sults?”



Graeme: Just one more ques tion [It’s 3 am]. I’d better let you get some sleep. If
Steiner was alive to day, do you think he would have made any ma jor changes to his
sys tem?Hugh: Well, I re ally be lieve that he would have placed a lot more em pha sis on horn
clay and its role in the sys tem. I’m sure he in tended to elab o rate on ag ri cul ture in later
pa pers, but he died be fore he was able to clar ify the situation.Graeme: Thanks for your time. I’ve re ally en joyed speak ing with you. I’ll con tinue
to en joy your Sanet post ings on the Internet.Hugh: It’s been a real plea sure. I’ll see you next time I’m in Aus tra lia.
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DR DAN SKOW
Interview recorded December 1998Dr Dan Skow was a vet er i nar ian with a pas sion for soil sci ence

when he sought out the bril liant soil con sul tant and hu man
health prac ti tio ner, Dr Carey Reams. At that stage of his ca reer,
Reams had be come some thing of a fringe-dwell ing loner, butDan Skow lis tened and learned. In fact, for the fol low ing de cade
Dr Skow be came Reams’ sole confidante, and he col lected and
stored a huge amount of taped and writ ten in for ma tion. DanSkow has since be come the lead ing ex po nent of the Reams ap proach to bi o -

log i cal ag ri cul ture. He is the au thor of one of the lead ing works in eco-farm ing -
‘Main line Farm ing for Cen tury 21’, and he has helped to train other lead ing
con sul tants, like Dr Arden Andersen and Dr Phil Wheeler. In 2001, Dr Dan
Skow re ceived an Acres USA Life time Achieve ment Award for his work in ag ri -
cul ture. In this in ter view, he re veals some fas ci nat ing new in sights into the dy -
nam ics of en ergy ag ri cul ture.

Graeme: In the fore word to your book, there was a ded i ca tion to Carey Reams, with
a com ment that his ap proach would sweep the na tion by Cen tury 21. Are you happy
with the prog ress to date?Dan: Well, I guess it could have been faster, but this is partly due to the fact that I
have di vided my en ergy be tween agron omy, my ag ri cul tural com pany and my vet er i -
nary prac tice. Graeme: I was n’t aware that you were still a prac tic ing vet.Dan: Yes, very much so. I have a prac tice which in cludes eight other vets and
twenty-five staff mem bers in Fairmont, Min ne sota. It is dif fi cult to do jus tice to both
pas sions, but in terms of prog ress, I’ve trained over two thousand peo ple in sem i nars.
Many of these are con sul tants, and I as sume that they con tinue to spread the word, but
there re ally is no way of know ing just how wide spread this phi los o phy has be come.
I’ve sold over one thousand cop ies of tapes of my courses, and these are used in many
small groups around the country.Graeme: Reams-based con sul tants, like Dr Phil Wheeler and Dr Arden Andersen,
have both vis ited Aus tra lia a cou ple of times in the past year, and they have been re -
ceived very en thu si as ti cally. The word is def i nitely still spreading.Dan: Yes, they are both do ing good work. Tools like the refractometer are al most
main stream con cepts now. Most peo ple in ag ri cul ture in the US now know about brix
lev els, and a lot of them are aware of con duc tiv ity me ters for crop mon i tor ing and mea -
sur ing elec tri cal flow. When I first started, none of these con cepts were ever talked
about or used. The main change is that we have in tro duced sci ence to ag ri cul ture. We
have a way to check crops and soils in a me thod i cal way, which can be du pli cated. Peo -
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ple never un der stood the prin ci ples in volved in bring ing about a qual ity crop, or why
one crop has in sects and the other doesn’t have insects, for example.Graeme: Yes, this is a sig nif i cant thing just in it self. Yes ter day you talked about
late com ers as sum ing credit with out ac knowl edg ing the shoul ders they stand upon -
what do you feel about this?Dan: I guess it gives a clue about the gen eral in teg rity of these peo ple. It helps me
zero in on where they are re ally at. There’s truth, and there’s not truth. If they be have
like this, then they will also be de cep tive in other ar eas. It means ‘Be ware!’ in my opin -
ion.

Graeme: Ac tu ally, talk ing about Carey Reams - I re cently wrote an ar ti cle about
him, but I had great dif fi culty sour cing back ground info. I ac tu ally had to con tact Phil
Wheeler and Arden Andersen for some sketchy back ground de tails. You spent more
time with Dr Reams than any body - Was this lack of in for ma tion based on the fact that
he never wrote or pub lished a great deal?Dan: Yes, you’re right. Any thing that he did write I have on my files. There’s a pa per
about pH and en ergy that he wrote in his youn ger years, and a book let called ‘The
Farmer Wants To Know’, which I have col lated and dis trib uted. Apart from this, there
were five or six other small ar ti cles, in clud ing a cou ple based on the nem a tode plague
in Florida citrus.Graeme: What was his ap proach for nem a tode con trol, just out of in ter est?Dan: Well, many fer ti lis ing prac tices have con trib uted to a fall in car bon lev els in the
soil and an as so ci ated lack of wa ter-hold ing ca pac ity. When this hap pens, there is a
salts buildup and this is when the nem a todes come in. The nem a tode gets into the root
when the salt con cen tra tion on the out side of the root is greater than on the in side. You
get a de hy dra tion and the bark on the roots splits, and this al lows the nem a todes en try.
In a healthy soil, with a higher car bon con tent and better wa ter-hold ing ca pac ity, you
don’t get a salts buildup - the salts are more di lute. It is nec es sary to have some salts for
crop pro duc tion, just from the stand point of car ry ing cur rent through the soil, and you
need min eral salts for nu tri tion, but an ex cess causes root dam age, and the nem a tode
can get in. Now, there are all kinds of nem a todes pres ent in a healthy soil, and many are 
less in va sive than oth ers. Their num bers vary with dif fer ent man age ment prac tices, but 
a healthy soil also con tains cer tain mi cro or gan isms that are helpful in keeping
nematodes under control.
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“Tools like the refractometer are al most main stream con cepts
now. Most peo ple in ag ri cul ture in the US now know about brix
lev els, and a lot of them are aware of con duc tiv ity me ters for crop
mon i tor ing and mea sur ing elec tri cal flow. When I first started,
none of these con cepts were ever talked about or used. The main
change is that we have in tro duced sci ence to ag ri cul ture. We have
a way to check crops and soils in a me thod i cal way, which can be
du pli cated.”
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Graeme: Yes, the car bon con nec tion is crit i cal here, be cause these ben e fi cial bac te -
ria need a min i mum or ganic car bon con tent to pro lif er ate. The car bon de cline is a
dual-edged sword here - in creas ing the so dium lev els to mag nify the like li hood of
nem a tode prob lems and re duc ing the po ten tial for bio-control at the same time. Dan: Ac tu ally, the Jap a nese have pro duced a great video called ‘Life in the Soil’,
which uses an elec tronic mi cro scope to dem on strate mi crobes con trol ling nem a todes
ei ther by con sum ing them or sim ply out num ber ing them on the root sur face and re duc -
ing nem a tode num bers through competition for food.Graeme: Re turn ing to Carey Reams for a min ute - it strikes me that the big gest prob -
lem in popularising his con cepts relates to his un for tu nate choice of ter mi nol ogy. He
gave ex ist ing ter mi nol ogy dif fer ent mean ings, which con fuses new com ers and alien -
ates acadamics. What do you think?Dan: Well, yes, cat ions and an ions have an op po site mean ing in the Reams ap proach. 
In his courses on hu man nu tri tion he talked of Al pha, Beta and Delta cells. An Al pha
cell was healthy, a Beta cell was bor der line, and a Delta cell was a can cer cell. This is
cer tainly con fus ing ter mi nol ogy, con sid er ing the ac cepted mean ings of these terms.
Be fore he died, we talked about this prob lem a lot. I have been chal lenged many times
on this, and we agreed that, in classes, we should al ways clar ify that this is ‘by def i ni -
tion’. I con tinue to re mind stu dents that these con cepts and ideas are ‘by def i ni tion’
and can only be un der stood in this con text. This ap proach has helped to overcome a
difficult situation.Graeme: Was there any par tic u lar facet of his work that Dr Reams him self con sid -
ered to be more im por tant than any other?Dan: Well, he in tro duced the con cept of elec tric ity and elec tro mag netic fields to soil
sci ence. Plants or an i mals func tion off elec tro mag netic fields. You bal ance soils from
an elec tro mag netic per spec tive. Ba si cally, you have so much pos i tive charge and so
much neg a tive charge, and when you get one of them out of bal ance, you have sick ness 
or dis rup tion in the growth of plants.Graeme: Do you see a con nec tion be tween Phil Callahan’s para mag net ism and
Reams’s con cept of elec tro mag netic energy?Dan: Yes, def i nitely. We are prob a bly look ing at a ter mi nol ogy is sue again. You are
deal ing with elec tro mag netic fields in both ap proaches. The strength of the field and
how you de fine it, is the ques tion. There is no doubt about the va lid ity of the para mag -
net ism con cept - crops sim ply grow better in a para mag netic en vi ron ment. It’s such a
new area, there is so much that we still don’t know.Graeme: One more ques tion about Dr Reams - he was a re li gious man, orig i nally af -
fected by a heal ing mir a cle that saved his life and in spired much of his later work.
What re li gion did he sub scribe to?Dan: Well, es sen tially he was a Chris tian. He did n’t have time for par tic u lar de nom i -
na tions, cults or sects. The point he of ten made is that most re li gions have a man they
can point to and a tomb they can point to where this per son was bur ied but, when you
talk about Chris tian ity, there is an empty tomb, and that’s the dif fer ence he was pretty
adamant about.
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Graeme: I be lieve that Charles Walters from Acres USA has been a tre men dous
force in sus tain able ag ri cul ture. His con tri bu tion is al most im mea sur able. What role
did he play in the re gen er a tion of in ter est in the Reams approach?Dan: Well, there are sev eral things - Chuck has made an enor mous con tri bu tion to
the field in gen eral, but in this case the most im por tant thing was prob a bly re lated to the 
de vel op ment of the brix chart for dif fer ent crops. Chuck came up to one of our sem i -
nars and did sev eral in ter views with Dr Reams, and that’s when we de vel oped the brix
chart. The in for ma tion for this chart came from Dr Reams’s ex cep tional pow ers of ob -
ser va tion. He was al ways look ing and ask ing ques tions to de ter mine why one crop var -
ied from an other. He told me that part of his in sight came from his years work ing as a
con sul tant for Bayer - the Ger man chem i cal com pany that de vel oped As pi rin. He was
ap par ently in volved in min eral anal y sis and lab work with this com pany - par tic u larly
with col loi dal min er als. This is when he dis cov ered soft rock phos phate and the prop -
er ties of that ma te rial. Chuck Walters helped us crys tal lise these years of ex pe ri ence
into a prac ti cal, di ag nos tic chart for brix anal y sis. This is one of Chuck’s strengths - he
has sourced and pub lished a lot of this valuable information, which would have been
lost or abandoned without him.Graeme: It was par tic u larly im por tant in this case, when Carey Reams didn’t write
and so lit tle of his work or knowl edge had been pre served.Dan: When I started work ing with Dr Reams, he was ba si cally con sid ered a quack by 
many peo ple. His lack of writ ten data was com pounded by the fact that his speak ing
voice was very dif fi cult to un der stand.Graeme: It must have been very dif fi cult to im part de tails of a com plex sys tem when 
both writ ten and ver bal com mu ni ca tion skills were limited?Dan: Yes, even in the re corded lec tures and con ver sa tions it’s ex tremely dif fi cult to
sort out the words. I’ve lis tened to some of his orig i nal cas sette tapes in my li brary hun -
dreds of times, and I’ll still find state ments and in for ma tion there that I swore I’ve
never heard be fore. One of my most im por tant re cent find ings re lated to brix read ings
and their mean ings. Nor mally, when you have a brix read ing of twelve, for ex am ple,
then this level is suf fi cient to keep in sects out of crops, but for years I’ve had peo ple
con tact me who tell me that they have got their brix to twelve, but the in sects are just as
ag gres sive as ever. It was ten years af ter work ing in the field and strug gling with this
dis crep ancy that, while re view ing the tapes, I found a sec tion where Dr Reams stated
that there were ex cep tions to the rule. Some how I had missed this in for ma tion ear lier.
When you use a refractometer, you are ac tu ally mea sur ing the con cen tra tion of the dis -
solved sol ids in the sap. Elec tro mag netic en ergy is ra di at ing out of that sap. If you have 
a short-chain polysaccharide and a short-chain di pep tide, you can still get a dis solved
sol ids read ing of twelve, but it won’t ra di ate the en ergy re quired to de ter in sect pests.
You need to have long-chain sug ars and long-chain amino acids to radiate sufficient
energy at brix twelve to do the job.Graeme: What con di tions fa vour the de vel op ment of short-chain vs. long-chain
sug ars and amino ac ids?Dan: Sim plis tic, acid-based fer til ity ma te ri als are the main con tri bu tors to the
short-chain prob lem. They of ten don’t al low the plant and the sys tem to make long
chains. The prob lem is not con fined to the plant. Sim plis tic prod ucts like po tas sium
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chlo ride break bond ing down into short chains to the point where you get down to sim -
ple sug ars, sin gle sugar mol e cules or sin gle amino ac ids in the soil. When this hap pens, 
the soil loses its elec tro mag netic co he sion - its struc ture. Pro cesses hap pen much faster 
than nor mal. The soil be comes more sus cep ti ble to wind and wa ter ero sion - it be -
comes more com pacted with poor aer a tion. Mag ne sium tends to build up, be cause it
does n’t go through its proper cy cle, and it then be comes dif fi cult to hold ni tro gen in the 
sys tem. When the pri mary struc ture of the plant is based on short chains of sug ars and
short chains of amino ac ids, you have weak ened plants that at tract in sects be cause of
the en ergy ra di at ing from them. Kirlian photography can confirm this particular
phenomenon.

Graeme: Well, how do we dif fer en ti ate be tween two read ings of twelve? How do
we de ter mine the po ten tial in flu ence of short chains in the com po si tion of the dis -
solved solids?Dan: Well, therein lies the di lemma - How do we de fine and iden tify the length of
mo lec u lar chains in a plant? When we talk amino acid chains, we are talk ing about
string ing to gether 150,000 to 200,000 mol e cules in a sin gle chain, but how do we
know how many of these chains are re quired to ra di ate enough en ergy to keep in sects
out? I don’t know that an swer. I can only ex plain the the ory. It makes per fect log i cal
sense to me from an elec tri cal sense. The lon ger the chain of amino ac ids, the more en -
ergy there is, and the lon ger the chain of poly sac cha rides, the greater the en ergy. There
is also a phys i cal re sis tance ca pac ity as so ci ated with long sugar chains. For ex am ple, if 
you get long enough chains of poly sac cha rides, you fi nally get to the point where you
have what we call lignins, and they have a woody, hard, stiff struc ture, which makes it
very dif fi cult for the in sect’s pro bos cis to pen e trate tis sues. Sim ple sug ars and amino
ac ids can not pro vide this pro tec tive bar rier. Ma te ri als like soft rock phos phate and
more com plex fer ti lis ers like kelp, fish and humic ac ids can help create the long chains
we are seeking.Graeme: Arden Andersen talks about an other vari able that can af fect brix read ings.
He de scribes a phe nom e non called ‘false brix’, where dis solved sol ids be come trapped 
in the leaf and don’t translocate to the roots, due to some sort of blockage.Dan: Yes, that’s cor rect. If you are ever at a loss to ex plain this par tic u lar phe nom e -
non to your cli ents, then I sug gest you ac quire a copy of a video pro duced by Dr James
Ott. It’s called ‘The Spec trum of Light’. He uses an elec tronic mi cro scope to fol low
the flow of sap within the plant. By chang ing nu tri ents and light con di tions, you can
ac tu ally watch the sap just plug up. It’s just like the mol e cules are flow ing freely, and
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“When you use a refractometer, you are ac tu ally mea sur ing the
con cen tra tion of the dis solved sol ids in the sap. Elec tro mag netic
en ergy is ra di at ing out of that sap. If you have a short-chain
polysaccharide and a short-chain di pep tide, you can still get a dis -
solved sol ids read ing of twelve, but it won’t ra di ate the en ergy re -
quired to de ter in sect pests. You need to have long-chain sug ars
and long-chain amino ac ids to ra di ate suf fi cient en ergy at brix
twelve to do the job.”



then they jam and can’t go any where. Of ten that area of the leaf will then start to de cay
and die, be cause of the in ter rup tion in ox y gen and nu tri ent flow - We call that a
disease. Graeme: So you could the o ret i cally have nu tri ents locked into an area and pro vide a
false brix level due to the ex tra con cen tra tion?Dan: Yes, that’s cor rect. If there are sig nif i cantly dif fer ent read ings within the plant,
or if brix lev els don’t in crease dur ing the day, there is a like li hood that a block age is the 
cause. Graeme: ‘Main line Farm ing’ was first pub lished al most a de cade ago. Have you
made any sig nif i cant ad just ments in your ap proach dur ing that time?Dan: This is one of the di lem mas that I face. What’s new? There is n’t any thing new.
The same rules ap ply. I guess I have to learn about re pack ag ing old con cepts.Graeme: You could pro duce a new book re it er at ing the gen eral prin ci ples, but high -
light ing each con cept with an ec dotal evidence...Dan: Yes, I could write an other one ver i fy ing the base prin ci ples with case his to ries,
but the ap proach re mains as sound as the day it was writ ten. It’s just that in our so ci ety
you are ex pected to come up with some thing new ev ery year, even if you are just
recycling.Graeme: I dis agree, there are sev eral sub jects that we have dis cussed to day, which
are not in your book.Dan: Ac tu ally, the one thing that’s not in that book is the is sue I’ve just ex plained to
you. The crit i cal is sue of the lengths of the chains. You are ac tu ally the first per son I’ve 
sat down and talked to about it. This is some thing new I’ve learned since the last book.Graeme: I feel that there are some other base prin ci ples that need more ex pla na tion
and clar i fi ca tion. The con cept of en ergy mea sure ment (ergs) us ing con duc tiv ity me -
ters, has some grey ar eas, for ex am ple: Phil Wheeler men tioned that, when deal ing
with small crops, the ac cepted con duc tiv ity range of 200 - 600 is ac tu ally sig nif i cantly
higher. He men tioned re quire ments as high as 1500.Dan: Okay, this is an other sit u a tion sim i lar to the brix read ing prob lem. There are a
lot of vari ables in the ERGS read ing. For ex am ple, the lower the car bon (hu mus) con -
tent of the soil and the shorter the pro tein and polysaccharide chains, the higher the
con duc tiv ity (ERGS) re quired to grow a crop.Graeme: Well, that’s some thing else that was n’t in the book. I reckon you have an -
other book in side there just wait ing to come out.Dan: Well, maybe. The lon ger the chains, the lower the ERGS re quired to pro duce a
crop, and this of course in creases your ef fi ciency tre men dously. We are us ing far more
fer ti liser than we should need to grow a crop be cause of what we have done to the soil.
If you look at a highly suc cess ful op er a tion, like the Lübkes in Aus tria and their com -
post ing ap proach, you will get some con cep tion of what long chains can do. My part -
ner Wendell and my self are amongst the few con sul tants who un der stand the ben e fits
of this type of energy management.Graeme: Do you ever in tend writ ing a fol low-up to Main line Farm ing?
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Dan: It’s dif fi cult - a new book would in volve com plete com mit ment. I still have
many close cli ents in my vet er i nary busi ness - it would be very hard to just walk away.
Then there is the travel and mo tel rooms as so ci ated with pro mot ing a book. It’s fun for
awhile, but it rap idly wears thin. On the other hand, there is im por tant work to be done
in agriculture.Graeme: Charles Walters co-wrote your last book. How did this re la tion ship work?Dan: Well, es sen tially Chuck took one of my sem i nars which we both thought had
gone well, and he trans lated it on pa per - smoothed it out and pre sented me with the
manu script for any cor rec tions. I thor oughly re viewed it, and twelve months later it
was published.Graeme: I’m sur prised, with your an i mal health back ground, that you have n’t
moved into an i mal nu tri tion. Dan: Oh, we have! We have our own brand of feed prod ucts, but it is pack aged and
pre sented very much along con ven tional lines. There is no men tion of the tech nol ogy
be hind the prod uct de sign. It’s eas ier just to go along with the sys tem and avoid
conflict.Graeme: I guess we are lucky in Aus tra lia that we do not have such strong con for -
mity pres sures. It is ac tu ally ben e fi cial for our com pany to high light the ad vanced bi o -
log i cal tech nol ogy in volved in our prod uct de vel op ment. We cel e brate the dif fer ence
from con ven tional prod ucts as a promotional tool. Dan: I think you are def i nitely ahead of the US in this re spect.Graeme: I’m very en thu si as tic about the po ten tial of us ing brix and other mea sure -
ments to rate and qual ity-grade food for the ben e fits of both con sum ers and grow ers.
Con sum ers would ben e fit be cause they would know they were get ting high-qual ity
food with better taste and ex tended shelf-life, while grow ers who pro duced the best
qual ity could be re warded ac cord ingly. The Jap a nese have al ready be gun to grade
food us ing brix read ings. Do you know any thing about developments in this field?Dan: Well, ac tu ally Dr Reams wrote a pa per on the mea sure ment of pro duce, and it
would be worth clar i fy ing this at this stage. If you use a com bi na tion of brix and sap
pH, you get a far better guide line. If you have a brix read ing of twelve with an acid pH
read ing, the taste can be sour, but that same brix read ing of twelve with a more al ka line
pH will pro duce much sweeter pro duce. You can also in clude a mea sure ment of sap
con duc tiv ity to give a more com plete pic ture. You can use this com bi na tion of brix,
sap pH and sap con duc tiv ity and ma nip u late or con trol re sponse with fer til ity pro -
grams or with the tim ing of pick ing. At the end of the day, though, you can’t meet a
min i mum crit i cal level un less there are ad e quate avail able phosphates in the system to
bring that about. Graeme: Yes, but it’s only a com bi na tion of ed u ca tion and the right phos phate
source which will help pro duce the de sired re sponse. Dan: Yes, I be lieve that with to day’s tech nol ogy and, if you have the right peo ple and 
the right money, you can grow crops to meet specs. I have no doubt in my mind about
it. When peo ple un der stand the ba sic rules, it is not dif fi cult. One rule I al ways hit hard
in class is that “all el e ments go into the plant in the phos phate form”. Now, I’m sure
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that the ac a dem ics could prove that el e ments can en ter the plant in the non-phos phate
form, but there’s a catch to that. Most peo ple don’t know that. El e ments need to be car -
ried into the plant by phos phate to en sure a healthy cell. The health of the cell is the key 
point here. If we can make peo ple re ally un der stand this fact, then cur rent tech nol ogy
like la sers, in fra red, or what ever, can be uti lised to cre ate sig nif i cant change in a short
time. Fruit and pro duce en ter ing the hu man food chain could eas ily be mon i tored. It
would revolutionalise the whole con cept of food dis tri bu tion and nu tri tion, but the
other thing which would be phe nom e nal is that, once you achieved better shelf-life,
better qual ity and min eral den sity, you could vir tu ally revolutionalise so ci ety. Health
is sues, men tal health prob lems, vi o lence, etc could all be ad dressed with im proved nu -
tri tion in our food. There are in flu en tial peo ple with money who are now real is ing that
‘some thing is not go ing right’, and the stage is set for mean ing ful change. Graeme: Yes, a re cent TIME Mag a zine cover story re ferred to the rise in al ter na tive
health and nu tri tion. The mag a zine re ported that the per cent age of the health dol lar
spent on nat u ral health and sup ple ments ac tu ally ex ceeded the money spent on tra di -
tional med i cine and drugs for the first time ever.Dan: The same thing is be gin ning to hap pen in ag ri cul ture, but it is not eas ily mea sur -
able. I call it the un der ground. The prob lem is that most of the change is n’t trackable. 

Graeme: There is a re mark able change hap pen ing in con tem po rary ag ri cul ture. For
ex am ple, our com pany, Nutri-Tech So lu tions, is quite prob a bly the fast est grow ing Ag 
com pany in Aus tra lia at pres ent. We pro vide a log i cal, sci en tific and an a lyt i cal ap -
proach, which is de signed to build fer til ity and pro duc tion prof it abil ity, but mar ket ing
and pro mo tion are still es sen tial. The mes sage must be screamed from the moun tain
top. In this con text I’m re ally dis ap pointed with the main stream pro mo tion of this
Acres USA con fer ence. There are prob a bly fifteen or more pub lished au thors ad dress -
ing this con fer ence. We are talk ing sus tain able, non-toxic food pro duc tion, and this is
a cen tral is sue in so ci ety as we ap proach the new mil len nium. De gen er a tive dis ease is
run ning ram pant, and peo ple are seek ing an swers. The lead ing pro po nents of the only
real so lu tion are gath ered to gether here in Min ne ap o lis, but there is ab so lutely no press
cov er age! Where are the news pa pers? Where are the tele vi sion cam eras? It seems that
a ‘them and us’ siege men tal ity reigns in this coun try. If you have a mes sage that must
be de liv ered to so ci ety, then what is the point of keep ing it to your self? There is no real
gain in preach ing to the con verted. It also be comes a self-ful fill ing proph ecy if you see
your self as a closed group. This sim ply is n’t the re al ity at pres ent, but you will cre ate a
rel a tively in sig nif i cant, ex clu sive clique, if this is what you be lieve and pro mote. The
aim of eco-ag ri cul ture is to in crease the qual ity of the food which sus tains us all. If we
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ac cept this prem ise, then we should n’t be di rect ing our ef forts at the 2% of or ganic ad -
her ents. It is the other 98% which can cre ate real change. Of ten it’s as sim ple as a
phone call to gen er ate me dia in ter est, but no one ap pears to have done it here for some
rea son. Dan: I don’t know the rea son here. I don’t have an an swer for it. I just don’t know,
but I can tell you that Acres USA have had con sid er able prob lems in the past from the
pow ers that be. I agree that this may no lon ger be the case, but a bit ter leg acy re mains,
and it may take some time to over come these prej u dices. Graeme: There is a whole new mood hap pen ing, and those who can ride the wave
and those who can sat isfy the needs will change ag ri cul ture, but I’m di gress ing here, so 
let’s get back to the in ter view. There seem to be con sid er able gains in com bin ing
humic acid with urea to dra mat i cally ex tend the re lease pat tern of this un sta ble ni tro -
gen source. The urea bonds to humic acid to the point that some labs can no lon ger
iden tify the urea when it is com bined with liq uid humates. In fact, they of ten iden tify
the nitrogen as organic nitrogen.Dan: Are you aware of the chem is try of humates? One of the rea sons that humates
have never re ally been de vel oped in con ven tional sci ence is be cause they have n’t fig -
ured out a way to mea sure humates for ac tiv ity so that they can stand ard ise it. Humates
are what we call an os cil lat ing cat a lyst, and the bond ing sites are so huge on a mol e cule 
of humates once it’s in so lu tion that, when you send it to a lab, it’s not mea sur able.
There are other vari ables, like tem per a ture and sun light, which fur ther com pli cate the
sit u a tion. It’s very dif fi cult to ef fec tively stand ard ise a liq uid humate and come out
with any kind of con clu sion. This is a prob lem with bi o log i cal ag ri cul ture in gen eral.
For ex am ple, if you try to split a wa ter mol e cule, it takes a hu mun gous amount of en -
ergy to get the ox y gen and hy dro gen sep a rated. How ever, in the right cir cum stances,
an enzyme can do it in split seconds. It’s a whole different ball game.Graeme: I guess there will al ways be prob lems with try ing to quan tify a liv ing sys -
tem, and, if the sci en tific method de mands re peat able, ac cu rate mea sure ment, then bi o -
log i cal farm ing will of ten fail to qualify.Dan: Yes, con ven tional, acadamic sci ence uti lises Pope’s pos tu lates, where you have 
to have a cer tain me thod i cal step-way. Bi o log i cal sci ence does n’t al ways work within
these rules. Re turn ing to the use of humates - when you add humates to NPK, you are
ef fec tively cre at ing a syn thetic or ganic. You are cre at ing an elec tro mag netic field.
You can ac tu ally achieve this sim ply by add ing sim ple sug ars to NPK prod ucts, but the 
dif fer ence is that the chains in a humate mol e cule are tre men dously long. These long
chains will help to build a higher elec tro mag netic sap, a sap ca pa ble of in creas ing in -
sect re sis tance, as we dis cussed ear lier. The bot tom line is that humates are the ideal
ma te rial to in clude with ni tro gen or other fer ti lis ers, be cause they in clude the long
chains, which are essential to withstand insect pressure.Graeme: I’d like to change tack a lit tle. Phil Callahan talks about the im por tance of
car bon to mag nify para mag netic en ergy. You speak about car bon in creas ing elec tro -
mag ne tism. Are you talk ing about the same phe nom e non here?Dan: When you blend or ganic car bon with para mag netic rock dust, you’re add ing a
wa ter-hold ing ca pac ity to the rock dust, and you are, in ef fect, cre at ing an elec tro mag -
netic field. It is re ally no dif fer ent to add ing humates to urea. Re turn ing to this con cept
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- When you do this, you can pre-pro gram your ni tro gen life for the crop cy cle. The lon -
ger the chain in the car bon source, the lon ger the ni tro gen will last. The ni tro gen mixed
with humates be comes slow-re lease and im proves your ef fi ciency tre men dously. Liq -
uid fish can also be used for this pur pose, and it also of fers rare earth min er als and sev -
eral other ben e fits. It has to be saltwater fish, though.Graeme: A cou ple of last ques tions - what is your opin ion of no-till farm ing?

Dan: Long-term, I think, no-till farm ing is pretty dan ger ous. Sooner or later you’re
go ing to need to work in your crop res i due. In some ar eas, if you leave the crop res i -
dues on the sur face, in hot con di tions you will oxi dise the car bon and you are left with
ash. Here you get a salts buildup, and over time you also get strat i fi ca tion of the el e -
ments in the soil, and nu tri ent de fi cien cies be gin to de velop. Even if you work in the
res i due into the top cou ple of inches, it’s more acceptable.Graeme: The other prob lem is the fact that no-till re quires mas sive blan ket
herbiciding, and the soil-life dam age as so ci ated with this prac tice can not be jus ti fied.Dan: Yes, the eco log i cal dam age here is scary. Cor nell Uni ver sity have re searched
the im pact herbiciding has on the al gae in the soil. Al gae are sin gle-celled plants which 
are de stroyed by her bi cides. Al gae pro duce sug ars through pho to syn the sis, as all
plants do. These sug ars are the food source for the bac te ria and fungi in the soil. When
you wipe out the al gae, there is no en ergy source for the rest of the system.Graeme: What are your feel ings about the use of mi cro bial inocula?Dan: Well, we use them, but you must al ways re mem ber that there are three ba sic re -
quire ments for mi crobes - you have to have air, you’ve got to have wa ter and you have
to have some sort of food source. There are many soils where one or all of these three
el e ments are lack ing. There is no point in add ing mi crobes un til you have cor rected
these prob lems, be cause they won’t sur vive for long. Ev ery sin gle mi cro bial spe cies
has an en vi ron ment in which they function best. Graeme: Is there much gain in us ing sugar sources in the soil, other than sugar or
mo las ses? I know some con sul tants pre fer dex trose or fruc tose in some soils, par tic u -
larly when elec tronic scan ners are used to de ter mine re quire ments. Dan: I’ve had cli ents who like to use dex trose, but I have n’t re ally seen much ev i -
dence that sug gests that they work any better than sugar or mo las ses. When it co mes to
scan ners, it must al ways be re mem bered that the mind has a very strange way of be ing
very bi ased. Scan ners are no to ri ously un re li able be cause of this fact. The bot tom line
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with sug ars is that they all do the same thing - they stim u late mi cro or gan isms, and they
ex tend the life of NPK fertilisers.Graeme: Thank you for your time, Dan. It’s been most il lu mi nat ing.Dan: I’ve en joyed speak ing with you.
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PROF PHIL CALLAHAN
Interview recorded December 1998

In his book, ‘Tun ing into Na ture’, dem on strated that in sects re -
spond to in fra red emis sions from plants. Minerally un bal anced
or sick plants pro duce a com pletely dif fer ent emis sion. In sects
home in on the sick and weak and com plete their task as na -
ture’s gar bage col lec tors. Prof Philip Callahan, PhD, the au thor 
of sev en teen books and over 150 pub lished pa pers, is widely re -
garded as a lead ing light in sus tain able ag ri cul ture. His break -

through work with in sects and in fra red ra di a tion is a mile stone in the
un der stand ing of the link be tween nu tri tion and pest pres sure. Phil Callahan’s
de vel op ment of the PCSM de vice for mea sur ing para mag net ism has ef fec -
tively lifted his find ings out of the realms of ab stract the ory, and var i ous com pa -
nies have be gun se ri ous work with the con cept. Prof Callahan’s more re cent
re search and dis cov er ies in re la tion to para mag net ism are only just be gin ning
to achieve wide spread ac cep tance. Para mag net ism in ag ri cul ture is a pow er -
ful growth force that en hances root de vel op ment and stim u lates the mul ti pli ca -
tion of mi cro or gan isms. Prof Phil Callahan is an ex traor di nary sci en tist
be cause he has the ca pac ity to bring to gether the threads of many dis ci ples
and piece to gether a new pic ture. I trust you will en joy his fas ci nat ing story.

Graeme: In the for ward to your book on para mag net ism, your ed i tor, Fred Walters,
stated that you con sider your work in this field to be the most im por tant of your life.
Are you happy with the im pact of your find ings in re gard to agriculture?Phil: Yes, I’m very happy. There are nu mer ous farm ers who at tend these Acres USA
con fer ences who have tried the con cept suc cess fully. Also, in your coun try some of the 
big cor po ra tions are now work ing with para mag net ism and plant growth. The book re -
ally got things started, be cause com pe tent peo ple can sit down and read the book and
then go out and find out for themselves.Graeme: The rea son I asked if you were happy with the prog ress re lates to what I
con sider to be snail’s pace prog ress with your other ma jor dis cov ery. For the sake of
read ers not fa mil iar with your work, I’m re fer ring to your dis cov ery that plants emit in -
fra red ra di a tion, which mag ni fies scent mol e cules. In sects use their an ten nae to de tect
the source of these mol e cules. Healthy plants emit a dif fer ent sig nal than un healthy
plants, and in sects are more at tracted to the nu tri tion ally de fi cient plants. This in cred i -
bly im por tant find ing has largely been ig nored by en to mol o gists, but the mil i tary were
quick to see its sig nif i cance. In fact, the heat-seek ing mis sile was de vel oped as a result
of your work. How do you feel about this?Phil: I’m sat is fied with my para mag netic work, but you have to dif fer en ti ate be tween 
my in fra red in sect work. We are still work ing on pro jects, which will mean that even -
tu ally we will be able to gen er ate fre quen cies that will at tract in sects. My in ter est in
para mag net ism be gan with a study of sa cred places. I vis ited these sites all over the
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world - Cath o lic, Bud dhist, Mos lem - even Aus tra lian Ab orig i nal sites. I no ticed that
the plant growth is al ways better at these places and they al ways seemed to in volve
rocks. Fur ther in ves ti ga tion re vealed that these rocks were highly para mag netic. The
point is that this force was al ready there. I did n’t dis cover it. It is there to be har vested.
The ar chae ol o gists would call this ‘gath er ing’. Good farm ing is not syn thetic; it must
in volve work ing with na ture rather than syn thetic poi sons. Para mag netic ma te ri als are
there to be har vested. Good farm ing is ‘gath er ing’. In terms of the elec tro mag netic
work - what I did there was to look at the in sect’s an ten nae, be cause I was ex pe ri enced
in ra dio tech nol ogy. I spent the war in Ire land at a top se cret ra dio sta tion. The sys tem I
worked with was not a solid state sys tem that you turn it on and it keeps work ing. It was 
a vac uum tube sys tem, and it worked for 24 hours a day for two years to keep the
coastal com mand planes find ing their way home. I had to keep this sys tem in there at
all times. If I made a mis take there might be 300 dead pi lots. I was tied to that sta tion,
but I learnt a lot about ra dio. Even tu ally I looked at the in sects an ten nae sys tem and
said, “Well, it wad dles like a duck, it looks like a duck and it quacks like a duck - it well
may be a duck”. So I started ex per i ment ing. A sim ple $2 ex per i ment put me on the
right track. I took a corn plant and used a box to dif fuse the scent from the plant. Be side 
the box I placed a piece of hairy cloth (which is hairy, like corn silk) and shone a blue
light on it. Out of 2,000 eggs laid by the corn worm moth, 1990 were laid on the piece
of hairy cloth in stead of the corn plant. From this sim ple ex per i ment I real ised that the
en ergy from the light was com bin ing with the en ergy from the scent and rais ing the
power of the scent far higher than what it was at the plant or point of or i gin. I real ised
that scent was in volved and that scent was re ally act ing as an os cil la tor. It’s all com -
mon sense. If scent is an os cil la tor, then you start look ing for the fre quency. The in fra -
red part of the spec trum was the ob vi ous choice. The prob lem with gain ing ac cep tance
of these new con cepts re lates to the fact that en to mol o gists are tied to 100 years of
olfaction the ory, which does not cover the con cepts of scent and fre quency. With para -
mag net ism you sim ply need to ap ply a highly para mag netic crusher dust to see the re -
sults. Farm ers are prac ti cal sci en tists - if it works, they do it. With the in fra red work it
in volved dis turb ing the sta tus quo, and that’s a lot harder task.Graeme: It’s also eas ier with para mag net ism, be cause you’ve de vel oped your
PCSM [Philip Callahan Soil Me ter]. When grow ers see the di rect re la tion ship be tween 
pro duc tive ca pac ity and the read ing on the me ter, then the whole con cept has been
lifted out of the realms of ab stract the ory. It vir tu ally can’t be de nied.Phil: Ac tu ally, the en to mol o gists could re peat some of my sim ple ex per i ments and
they would see what is un de ni able, but they don’t want to be cause they have a mind set
against it - a par a digm it’s called. There is no par a digm against para mag net ism, be -
cause no one ever heard of it before.Graeme: I un der stand that your lat est re search sug gests that para mag netic ma te ri als
are a source of sub ter ra nean light to in crease root growth. Can you ex plain this
phenomenon?Phil: Yes, para mag netic force is light from rocks for the roots. The rock is ac tu ally a
trans ceiver col lect ing mag ne tism from the cos mos and throw ing it back out to the
roots. If you take a para mag netic rock and put it into Dr [Fritz] Popp’s lab in Ger many
and mea sure it with his in stru ments which count pho tons one at a time, you’ll find that
a highly para mag netic rock puts out 2,000 to 4,000 pho tons. If you put that rock with
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some com post, if you treat it or gan i cally, it goes from 2,000 to 4,000 pho tons to
400,000 pho tons. Now you are gen er at ing a light for roots. Roots are wave-guides, just 
like the an ten nae on in sects. If you clean off the roots and shine a light on them, they’ll
wave guide just like a fi bre op tic. Dr Popp has a $100,000 in stru ment to mea sure light
in the form of pho tons. I can dem on strate the phe nom e non with a $200 in stru ment
called a pin hole cam era. You just drill a hole in the lens cap and tape a rock to the cam -
era in to tal dark ness. In three weeks you can de velop a film that will show lights with
ev ery col our in the rain bow. There are so few pho tons com ing off, you have to leave it
there for three weeks to get it, but the film is sen si tive to light, and if you leave it there
long enough, you’ll get a pic ture. This is ir re fut able proof that para mag netic rock gen -
er ates light. Re mem ber that plant roots are there for three months minimum, so they
get plenty of light.Graeme: That’s fas ci nat ing stuff, but it’s only a re cent find ing. Was this how you al -
ways theo rised it was work ing?Phil: Well, in this case I knew it worked, but I had to find the mech a nism of how it
worked. Some of my ex per i men tal work sug gests huge in creases in plant per for mance. 
For ex am ple, I took rye grown in sandy soils with a para mag netic level of 60 and fed
those soils with para mag netic rock. The rye, be fore treat ment, had 10 to 15 ni tro gen
nod ules on the roots, but af ter treat ment the num ber in creased to 200 nod ules. It sug -
gests that the bac te ria in the soil can’t con vert min er als into a plant-avail able form
with out this para mag netic force. They will never uti lise all that fer ti liser they’re dump -
ing on them with out the para mag netic force. This force is to roots what light is to chlo -
ro phyll. If you don’t have light, then chlo ro phyll can’t work. If you don’t have
para mag netic force, then the roots can’t work.

Graeme: Well, we’ve had a re cent ex pe ri ence which con firms ex actly what you are
say ing. I’m not sure if you are aware of our com pany, Nutri-Tech So lu tions. We spe -
cial ise in fer til ity anal y sis and per sonal pre scrip tion blends, uti lis ing a com bi na tion of
Albrecht soil bal anc ing prin ci ples and bi o log i cal ac ti va tion tech niques. We have re -
cently be gun im port ing your PCSMs to fur ther ex pand our cov er age. Our ap proach
has been re mark ably suc cess ful, to the point that we are now the fast est grow ing Ag
com pany in our coun try. Re cently we had a rare fail ure. A cou ple grow ing lychees in
North Queensland had ex pe ri enced three years with out fruit and they turned to us for
help. A soil anal y sis re vealed de fi cien cies in al most ev ery thing. We pro duced a pre -
scrip tion blend cov er ing all def i cits at quite a cost to peo ple in their po si tion. Un for tu -
nately we still did n’t get a crop that sea son. We were re ally scratch ing our heads at this
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stage, so we shouted them an other soil test to see if we could di ag nose any thing. Their
soil sam ple ar rived at the of fice the same day as the first ship ment of your me ters. We
de cided to test the soil for para mag net ism. That soil mea sured mi nus twenty on the me -
ter! Para mag netic en ergy was the limiting factor here, and, as you said, all the fertiliser
in the world couldn’t correct the problem.Phil: Well, none of this stuff is go ing to work with out some of this para mag netic en -
ergy. It can’t work with out light.Graeme: This re ally is an amaz ing dis cov ery. It’s so im por tant for those with
non-vol ca nic soils.Phil: I’ll tell you, Graeme, and I’m not say ing this be cause of me - I don’t even care if
they give me credit for it - I’m try ing to save the fam ily farm. This is, in my opin ion, the 
big gest ag ri cul tural dis cov ery in the last cen tury, but I did n’t dis cover para mag net ism - 
I dis cov ered the use of it. That’s the difference.Graeme: Nev er the less, I be lieve that in fifty years time, when we eval u ate the cen -
tral fig ures in Twentieth Cen tury ag ri cul ture, your name will be there, and so will
Charles Walters’ name [the founder of Acres USA].Phil: Ab so lutely. It had better be. With out him I would n’t be here. You’re talk ing
about get ting the mes sage out. I could have writ ten 1,600 ar ti cles and fifty books, but
with out his news pa per it would mean nothing.Graeme: It’s not just you. Albrecht’s work would have been for got ten. Carey
Reams, Arden Andersen, Dan Skow, Phil Wheeler and many oth ers would have been
voices in the wil der ness.Phil: Chuck Walters de serves all of the thanks. I’m just hav ing fun. Chuck is a re -
mark able man, but he has to suf fer enor mous stress in the pro cess. I don’t re ally care - I
sur vived in the war in sit u a tions where my life was on the line. I just laughed at them.
They re ally don’t know what to do then. You’re sup posed to be afraid. The IRA or the
Prot es tants; I was sit u ated in the hot spot of all Ire land - an Amer i can ra dio tech ni cian -
an alien. It is equiv a lent to tak ing an Is raeli sol dier in uni form and pull ing him into the
mid dle of a Pal es tin ian vil lage. That was my sit u a tion in World War II, but I somehow
survived.Graeme: How old were you when you were po si tioned in Ire land?Phil: I was eigh teen years old, in charge of a $100,000 ra dio sta tion, 24 hours per day, 
to tally by my self. It was a huge re spon si bil ity. They would n’t do that today.Graeme: You speak as though you were in en emy ter ri tory - surely Ire land was an
ally?Phil: At pres ent, there are an av er age of two ter ror ist in ci dents per month in Ire land.
When I was there, there were 147 in ci dents in a three-month pe riod. There were nu -
mer ous in fil tra tion at tempts by the Ger mans dur ing that pe riod. A stranger can’t walk
through the Irish coun try side un known. Not a sin gle sol dier ever made it through. If
they had, I wouldn’t be here now!Graeme: I can un der stand your ca sual ap proach to life, hav ing sur vived some thing
like that at such a young age. I’d like to ask you a few ques tions about the me chan ics of
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para mag net ism for my own ben e fit and for the read ers. Is there any re la tion ship be -
tween para mag net ism and brix levels?Phil: A re cent ar ti cle in Acres USA cited re search where there was a six-point dif fer -
ence be tween low and high-para mag netic soils. It’s not the com plete an swer, but it cer -
tainly plays a role.Graeme: In your book you sug gest that com post, mi croor gan isms and para mag net -
ism are the prin ci pal in gre di ents in sus tain able ag ri cul ture. We use a lot more in puts
than that and, from ex pe ri ence, I feel that this anal y sis is too sim plis tic. Cal cium, po -
tas sium, phos pho rus and trace el e ments are often still necessary inputs.Phil: I’m not anti-chem i cal. Like Arden Andersen and Phil Wheeler, I be lieve that
muriate of pot ash is in de fen si ble, but the point I am mak ing is that, if you don’t have
para mag netic en ergy in your soil, then the fer ti lis ers you are ap ply ing are sim ply not
be ing uti lised. The fam ily farm is at risk be cause money is be ing wasted. If you need
ni tro gen, then use the best source for your soil, but don’t use an hy drous am mo nia. I’ll
tell you some thing about this prod uct. Re search has been cited, sug gest ing that earth -
worm counts can in crease fol low ing an ap pli ca tion of an hy drous. Now, earth worms
are con sid ered the epit ome of high fer til ity. The fact here is that am mo nia at tracts in -
sects, and it also at tracts earth worms. Dead roots out-gas am mo nia, and earth worms
track this emis sion, be cause dead or ganic mat ter is what they feed on. You re ally have
to un der stand the big ger pic ture when ana lys ing any thing. The ten dency to ward rigid,
nar row-minded dis ci plines, con sid er ing just a little part of the picture, is dangerous. A
holistic approach is essential.Graeme: We of fer a free ser vice to grow ers, mea sur ing lo cal crusher dust to de ter -
mine the fer ti lis ing po ten tial of these ma te ri als. Ba salt is the pre dom i nant para mag -
netic ma te rial in Aus tra lia. There is a huge vari a tion be tween sam ples, with a vari a tion
be tween 100 and 3,000 CGS on the me ter. Why is there such a vari a tion? What ex actly 
is it that determines levels of paramagnetism?Phil: This is pure spec u la tion. I’m not a vol ca nol o gist, but there ap pears to be a re la -
tion ship be tween the amount of magma in an erup tion and the para mag netic level of
the rock erupted. Magma is from down low - many small erup tions sim ply don’t con -
tain this deep ma te rial. Heat is the key in gre di ent - even sim ple com post ing can lift
para mag netic lev els. Com post alone can lift a soil from 30 to 70 CGS.Graeme: We’ve in creased para mag netic read ings in the soil by up to 700%, sim ply
by cor rect ing the cal cium/mag ne sium ra tio and lift ing ox y gen lev els in the soil.Phil: Ox y gen is the key here. It is the most highly para mag netic gas. When magma
has erupted, it rains down and it picks up ox y gen. There is a link here be tween the heat
and oxi di sa tion.Graeme: There is one in ter est ing phe nom e non I would like to dis cuss - We do some
work in an area in Queensland, called Black butt. I’ve seen your ref er ences to op ti mal
and high para mag netic lev els, but this par tic u lar area reads far higher than any of the
soils you men tion. Para mag netic lev els range from 3,000 to 10,000 CGS. The in ter est -
ing thing is that, even at these el e vated lev els, there is still a dif fer ence in yield be tween 
soils mea sur ing 3,000 and those mea sur ing 10,000. Even more in ter est ing, soils mea -
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sur ing 7,000 were still show ing a vis i ble ben e fit from the ap pli ca tion of ba salt crusher
dust which measured just 2,000 - Can you explain this?Phil: Here you are look ing at remineralising ben e fits - it may be co balt or iron. Phil
Wheeler sug gests that nickel is of ten the miss ing link. What ever the case, the re sponse
from the crusher dust is n’t com ing from para mag net ism here. Para mag net ism stim u -
lates bac te ria to in crease the bioavail abil ity of mi cro- and macro-nu tri ents but, if you
don’t have those nu tri ents pres ent, you won’t get the de sired re sults. You could the o -
ret i cally have a soil mea sur ing 15,000 CGS, but with out calcium it would not produce.Graeme: How re li able is para mag net ism as a plant growth stim u lant? Can any
grower source a good crusher dust, ap ply it and ex pect to see re sults, as sum ing that his
ex ist ing soil lev els are low?Phil: No, def i nitely not. Soil life is the thing - para mag net ism works with com post.
There may be hun dreds of or ganic grow ers out there dou bling their yields, but, when
you ap ply the same ma te rial to a dead, chem i cally farmed soil, it wont work. If you
don’t have a min i mum level of or ganic mat ter, para mag net ism does n’t work. I’ve even 
trialled it at home. Both of my tur nip plots have had para mag netic ma te rial added, but
one has also had com post. There is no com par i son be tween the growth - com post is the
key.Graeme: That’s in ter est ing. I had no idea that the link was so strong. Is there a
one-on-one re la tion ship be tween in creas ing or ganic mat ter lev els and re sponse from
para mag netic materials?Phil: It’s pretty com pli cated, and we have n’t yet done the re search to be able to be
that pre cise. There’s an other ten years of work here, and I can’t do it all.Graeme: One of your strengths has been your ca pac ity to bring to gether the threads
of many dif fer ent dis ci plines to of fer a more ho lis tic ex pla na tion. This is in di rect con -
trast to the reductionism of mod ern sci ence. Has this broad-stroke ap proach proved a
hand i cap in terms of main stream credibility?Phil: The gen er a list ap proach is not for any one who wants to win a No bel Prize.
Chuck Walters gave me a prize last year, a lit tle glass plaque, and I said “This is my No -
bel Prize.” It would n’t mean a hill of beans to me to win the No bel Prize. I mean, the
guy who in vented DDT got the No bel Prize. Credit is rarely given where it is due. My
fa vour ite ex am ple is the Nine teenth cen tury sci en tific ge nius, John Tyn dall. Tyn dall
ac tu ally dis cov ered pen i cil lin eighty years be fore Sir Al ex an der Flem ing. He dis cov -
ered that scent mol e cules ab sorb in fra red ra di a tion. He ac tu ally said that this is the way 
olfaction works. Tyn dall also dis cov ered para mag net ism, so both of the things I’m
work ing on to day were dis cov ered in 1850. This is so of ten the case in sci ence, but
there is so much dis hon esty in this in dus try. Egos cover the truth and credit is not given 
where it is due. I ac tu ally dis cov ered these things my self, but then found later that Tyn -
dall had found it be fore I did. Graeme: One more ques tion about mea sur ing para mag net ism with your me ters -
How do you dif fer en ti ate be tween fer ro mag ne tism and para mag net ism, when both af -
fect the meter reading?Phil: Yes, that is a prob lem. Ob vi ously the ideal is a ma te rial with low iron lev els and
a high para mag netic read ing.
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Graeme: We work with a sco ria / crushed lava prod uct, called Nutri-Score Crushed
Lava, which has a read ing of over 3,000 but it only has 7 ppm of iron. We of ten com -
bine it with other ma te ri als that have wa ter-hold ing ca pac ity, like soft rock phos phate
and humates and then pump a mi cro bial inoculum into the blend. When the sco ria fines 
are part of the blend, the mi crobe count jumps from 1 bil lion per gram to 2.5 bil lion per
gram.

Phil: That’s right. It works ev ery time, but in the soil you have to re mem ber that you
still need all of the chem i cals in the right bal ance. You will still need nu tri tion to ben e -
fit from para mag net ism. It’s part of a big ger pic ture. Sci ence is sup posed to study na -
ture. When you see some thing hap pen, you ex per i ment with it, then you try to en gi neer 
it. This is when the math’s co mes in, but it should come in af ter the ex per i ments, not
be fore. Thou sands of re search ers sitting around with com put ers theo ris ing. That’s not
the way science is supposed to work.Graeme: One other thing we’ve no ticed is that para mag netic lev els are usu ally
higher on el e vated ground. Even in the Queensland case, where lev els var ied be tween
3,000 and 10,000, the higher read ings were found at an al ti tude of just four to five hun -
dred feet [approx 120 to 150 metres]. What is the ex pla na tion of this?Phil: Yes. When the vol cano erupts, the magma co mes up from the bot tom. It forms
drop lets and is charged up with ox y gen. When it drops back down, more of it will land
near the top of the cone. The wind gets hold of it and spreads it more thinly else where.
The weaker stuff will al ways be at the bottom.Graeme: You make a state ment about the pur pose of weeds in your book. You sug -
gest that weeds are pres ent when nu tri ents are miss ing and that they serve the func tion
of nu tri ent re cy cling, bring ing up nu tri ents from down deep and of ten ac tu ally in creas -
ing para mag netic levels.Phil: Yes, that’s cor rect. They are a de fi ciency sign post, and they do re cy cle. The in -
creased para mag net ism is to do with the ex tra min er als and the ex tra ox y gen al lowed
into the soil when weeds help con di tion the soil.Graeme: But when you weigh up the nu tri ent and mois ture com pe ti tion re lated to
hav ing weeds in your crop, do you still con sider that we can live with them?Phil: Of ten we can. There are many times when we over es ti mate the com pe ti tion
caused by weeds. We also have to look at the al ter na tive, which is her bi cide. All her bi -
cides kill mi cro or gan isms. Weed kill ers are far worse than in sec ti cides in this regard.Graeme: You have men tioned the neg a tive as pects of her bi cides. How does no-till
farm ing rate with you in this re gard? They are some of the big gest her bi cide users.
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Phil: Well, I must agree. Her bi cides ruin pho ton. All her bi cides kill mi cro or gan isms.
Some of them are more de struc tive than oth ers. Atrozine is prob a bly the worst, but
Roundup is also a killer.Graeme: That’s in ter est ing, con sid er ing the fact that Roundup is al ways pro moted
as bio de grad able.Phil: It may biodegrade even tu ally, but it’s never spec i fied how long this may take.
The fact is that res i dues re main for many months. Earth worms don’t like the stuff. Dar -
win him self stated that any thing that will kill a plant will also af fect earth worms. As I
said, her bi cides are far worse than insecticides.Graeme: We’ve been pro mot ing the con cept of us ing humic acid with her bi cides to
tie up res i dues and re duce on go ing dam age. Are you fa mil iar with this idea?Phil: Yes, it’s def i nitely a good con cept. I think Arden and Phil Wheeler are pro mot -
ing sim i lar ideas. Phil Wheeler is a bril liant young phys i cist and a great teacher but he
tells me he has to re ally take it easy when he is talk ing about para mag net ism, be cause it 
is such a strange idea that it tends to alien ate people. Graeme: I dis agree with Phil on that score. I agree that Phil is a highly cred i ble com -
mu ni ca tor, but his work with radionics has far more alien at ing po ten tial than the con -
cept of para mag net ism. Your PCSM takes the witch craft out of the pic ture. This me ter
is one hun dred percent re li able. If you have a good, highly pro duc tive soil, it will al -
ways pro duce a high score on the me ter. Con versely, if you have a prob lem area, then
there will al ways be a much lower read ing. By con trast, it is a fairly hard sell to tell a
con ven tional grower that he can post a po lar oid photo of his crop to the other side of
the world and his prob lems will be di ag nosed. It may be true, but it is def i nitely more of 
a fringe-dwell ing con cept than para mag net ism. Para mag net ism is now prov able us ing
your me ter. I feel that it’s been completely removed from the mystical realm. Phil: Yes, it’s good, solid phys ics. Even elec tri cal en gi neers take one look at this me -
ter and say, “God, that’s it!” With radionics there is one main prob lem:When you start
try ing to make a hu man be ing an an tenna, you’ve got trou bles be cause you can’t tune a
hu man be ing. One might mea sure 200,000 ohms re sis tance, and an other mea sures
500,000. When you’re try ing to match an an tenna to a trans mit ter, this is a big prob -
lem. A scan ner is es sen tially an im ped ance box, ex cept in that case you have a sta ble
an tenna and a sta ble trans mit ter. Scan ners are in cred i bly op er a tor-de pend ent. Sell ing
one of these things to me would be like sell ing me a vi o lin and want ing me to play
‘Danny Boy’ on it. I don’t have a mu si cal ear. Some peo ple are very sen si tive to
radionics - dows ers, for ex am ple - but the ma jor ity of peo ple can not re li ably op er ate a
scan ner, and that is the ma jor prob lem with this tech nol ogy.Graeme: Is there any hope of de vel op ing a re li able scan ner, which is not de pend ent
on the hu man an tenna?Phil: Yes, there is, and I’m work ing on a pro to type at the mo ment. It’s a re mark ably
sim ple idea, which should cost a frac tion of the cur rent cost for scan ners when I’ve
per fected it. Graeme: You cer tainly man aged to re duce the cost of para mag netic me ters by sev -
eral hun dred per cent with your PCSM. What was the his tory of the de vel op ment of
that meter?
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Phil: Well, I knew what I wanted, but I was n’t ca pa ble of wir ing it up. I had to bring
in an elec tri cal en gi neer, the head of an elec tri cal en gi neer ing de part ment, called Ed
O’Brien.Graeme: Where did Bob Pike fit into the pic ture? Phil: Well, Ed and I de vel oped a pro to type, but there were a lot of bugs. Bob sorted
out the prob lems and then be gan mar ket ing the me ters. We would n’t be any where
with out Bob - Bob is an in cred i ble char ac ter. Don’t any one ever tell me the youn ger
gen er a tion is no good. Bob Pike is the youn ger gen er a tion. He is pas sion ate and ded i -
cated, and I owe him a great deal.Graeme: Re turn ing to para mag net ism in ag ri cul ture. We al ways push the par a mount 
im por tance of cal cium in the fer til ity equa tion. What is the re la tion ship be tween para -
mag netic re sponse and calcium levels?Phil: Well, cal cium is the most im por tant nu tri ent, and you won’t get a good re sponse 
from para mag netic rock dusts if you have ig nored your cal cium. Nu tri ents in gen eral
won’t be avail able if you don’t have enough cal cium. Para mag net ism is not a sub sti -
tute for nu tri tion. It is something extra.Graeme: One more ques tion about liv ing with weeds’, be cause they are a ma jor
prob lem on both bi o log i cal and con ven tional farms. You sug gest that there is an op ti -
mum weed pop u la tion. What is that op ti mum and how is it achieved?Phil: Well, I think what should hap pen with weeds was best il lus trated by Phil
Wheeler in his ad dress to day. He said, “I fer ti lise for the plants and not the weeds.” If
you have weeds grow ing as high as your corn, then you have not been fer ti lis ing cor -
rectly. If the crop is thriv ing with the right in puts, it will al ways out per form the weeds.

Graeme: There seems to be a ten dency in eco-ag ri cul ture to com pare some of the
con cepts to the an cient Chi nese phi los o phy of Yin and Yang. Arden Andersen lik ens
growth en er gies vs. re pro duc tive en er gies to the Yin-Yang con cept, and you make
sim i lar sug ges tions for para mag net ism and dia mag ne tism. Is there com mon ground
between these ideas?Phil: Ab so lutely. I once pho to cop ied many sec tions from fifteen vol umes I bor rowed 
from the USDA Li brary, which cov ered the link be tween an cient Chi nese phi los o phy,
sci ence and re li gion. The old dows ers used to look for the right place to build a house.
They were dows ing places that were highly para mag netic. Ac tu ally, while I was in
Aus tra lia last time, I was talk ing about Ayers Rock with an Ab orig i nal. I men tioned
that it was a sa cred place, but he in formed me that the rock was ac tu ally a meet ing
place be cause it could be seen for miles around. The ac tual sa cred place is thirty miles
from there. I can’t re mem ber the name of the area. When I got to Ayers Rock, I mea -
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sured it and it only mea sured 30 or 40. When I went to their sacred place, it measured
5000!Graeme: You cer tainly have a great love for travel and ad ven ture. Has age tem pered
this pas sion at all?Phil: Peo ple have a strange idea about age. Five years ago, at sev enty, I de cided to
find a place where no body had ever been, so I found 25,000 square miles on the Am a -
zon, which the Pe ru vi ans would never en ter. It was con trolled by a head hunt ing tribe
with a vi cious rep u ta tion. The Pe ru vian Gov ern ment rented me an army plane - I guess
they wanted to see what would hap pen. I flew in with a friend of mine. The pi lot
dropped us off, and I said, “Don’t for get to pick us up in three weeks.” I walked in and
found the head hunt ing tribe and lived with them for three weeks. There was no prob -
lem. The key is to go in smil ing. If you go in un armed and not speak ing their lan guage
with a big smile on your face they are fas ci nated. It’s like bring ing them a new TV.
Pretty soon they’re call ing you Un cle. We were al most killed in the plane go ing in.
Mo tor ve hi cles and aeroplanes are far more dan ger ous than most of my ad ven tures. Al -
most ev ery mem ber of my fam ily has had se ri ous car ac ci dents - I’ve had two. The
whole fam ily has re cently been in volved nurs ing my wife, who is just re cov er ing from
be ing hit by a truck. It was her sec ond se ri ous ac ci dent. No, it was a great ex pe ri ence
with the head hunt ers, I might write a book about it some day.Graeme: You have pub lished many books. Are you work ing on any thing at pres ent?Phil: Yes, ac tu ally I con sider it pretty im por tant. I’m do ing a hand book on para mag -
net ism. The first part will ex plain what vol ca noes do; the sec ond part will de scribe ero -
sion - good ero sion - where para mag netic earth goes down to the rivers. Then I’ll
ex plain why you need it in the soil. Part two will con tain sim ple ex per i ments with
earth worms’ ni tro gen nod ules on roots, dif fer ent chem i cals. It will be a sim ple hand -
book which should clar ify paramagnetism for many farmers.Graeme: Are you fa mil iar with the Amer i can re searcher Bruce Tainio? He has pi o -
neered the con cept of mon i tor ing the pH of leaf sap as a guide to plant health and nu tri -
ent re quire ments.Phil: No, I haven’t heard of his work.Graeme: Well, ap par ently he has also been re search ing para mag net ism. I hear that
he has been crush ing highly para mag netic ma te rial with a ball roller to re duce it to the
fin est pow der. This pow der, when ap plied in tiny ap pli ca tions, has in creased mi cro or -
gan ism counts by over 300%. This brings me to my next ques tion. How im por tant is
par ti cle size when ap ply ing para mag netic materials to the soil?Phil: Well from a prac ti cal stand point, dust is hard to work with. In the lab it may be
rel e vant, but in the field we’ve had better re sults with coarser ma te rial.Graeme: In our case we would usu ally mix the dust with other ma te ri als to avoid this 
prob lem.Phil: Well, if you’re mix ing fine dust with com post, I think you would be better off.
What ever you do it’s best that the ma te rial be disced in, oth er wise there is the pos si bil -
ity of en cour ag ing shal low roots.Graeme: We’ve also found a dif fer ence in read ings be tween wet and dry soils.
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Phil: Yes, that would be right. Wa ter is dia mag netic. I’ll tell you some thing im por -
tant about wa ter and para mag net ism. Rain fall re cords show that in the Amer i can
Mid-west they have had twelve inches of rain fall ev ery year for the past 100 years.
There were never droughts prior to World War II, but now they are com mon place.
They are still get ting the same wa ter - what’s changed? Av er age para mag netic lev els in 
those soils were 300 to 400 fifty to sixty years ago, now they are al ways be low 100.
The re sults I’ve just re ceived from the Aus tra lian com pany Boral, who are work ing
with these con cepts, con firm the rea son. Boral has found that para mag netic ma te ri als
in crease wa ter-hold ing ca pac ity by 50%. The point is that the para mag netic force can
and will erode over time. Mod ern farm ing tech niques speed that ero sion. It’s not a new
phe nom e non. It’s just sped up a lot. I’ve been work ing in Phoe nix, Ar i zona look ing at
tab le top ba sin farm ing. How did the In di ans have farms on top of the mesa in twelve
inches of rain fall with no way to ir ri gate at all? One mesa I found was suit able for ir ri -
ga tion, be cause there were twelve springs on top but all the rest of them had no springs. 
One ar chae ol o gist sug gested that they must have car ried wa ter up the moun tain top, but 
this was sim ply not fea si ble. They had to de pend on the rain. I have a photo of a mesa,
which was ac tu ally taken by Charles Lindbergh. You can see in this photo ex actly
where the In di ans had farmed. I went to the mesa and un der the adobe, where it had
never been farmed, the para mag netic lev els were 800 or 900, but where it had been
farmed the lev els were down to 50 or 60. Ba si cally, the Midwestern farm ers had
eroded away their para mag netic force in a fifty-year pe riod, while the In di ans had
taken 300 to 400 years to achieve the same de ple tion. The point I’m mak ing is that
these soils can eas ily be re-energised. It may only last ten or twelve years in our ir ri -
gated farms, but it is rel a tively in ex pen sive, and it can make a huge dif fer ence to pro -
duc tion. The In di ans abandoned their land when the energy had fallen below 100, as
they it was lon ger viable. We don’t need to do that.Graeme: Yes, we have found that, in or chard sit u a tions where grow ers use un -
der-tree sprin klers, the para mag netic read ing is of ten half that of the inter-row area or
the area just out side the sprin kler line. I was n’t aware that the en ergy could be eroded
like this. Phil: Yes, that’s what’s hap pen ing, but it’s more than that be cause, dur ing the rain
pe riod, the tree col lects wa ter and then drips, and this drip ping ac tion will erode para -
mag net ism. I mea sured Stone Moun tain in Geor gia, which is white gran ite - the top of
the gran ite, which is ex posed to the el e ments, mea sured 30 or 40, but the bot tom,
where it is shel tered, mea sured 2000. The force weathers over time.Graeme: Do you do much in the way of sem i nars or talks here in the US?Phil: No, there is far more in ter est in these con cepts in other coun tries. I only ever
speak at Acres USA Con fer ences these days. When I was in Aus tra lia last, I gave eigh -
teen talks. While I was in Ja pan re cently, I had thirty-five in vi ta tions to talk. I had ac tu -
ally been in vited over there as the first West erner to open one of their sa cred build ings.
Ap par ently tree growth on many of their sa cred sites had slowed to a halt. They read
my book on para mag net ism and ap plied some vol ca nic ash to some of the trees. The
trees sprang to life, and they re warded me with this hon our. The peo ple my wife and I
were in tro duced to at the cer e mony in cluded the Jap a nese Royals, but we were n’t even
aware of it at the time.
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Graeme: It’s amaz ing, af ter all your work, that you still have a cred i bil ity prob lem in 
the US.Phil: Well, it’s sev en teen books and 150 or so pub lished sci en tific ar ti cles later, but
I’ve never been ap proached by a sin gle Amer i can com pany to com mer cial ise any of
my pro jects. Main stream ac a dem ics are con stantly try ing to dis credit me. A col league
was re cently in volved in an ar gu ment about my ideas with the head of an en to mol ogy
de part ment. The guy was com pletely closed. Fi nally my friend said, “Well, what if
he’s right?” The de part ment head said, “That would be real bad.” Ob vi ously, if I’m
right, then there are a whole lot of peo ple who have been wrong for a long time.Graeme: Yes, I guess it would force them to con front their en tire be lief sys tems.Phil: Yes, that fel low was right - it would be bad for them. I think I will re ceive due
credit even tu ally - in fact, I know I will, but prob a bly af ter my death, but at least it will
keep my grand chil dren from starv ing. His to ri ans usu ally man age to straighten things
out.Graeme: Have fig ures for likely in creases in para mag net ism lev els been de ter mined
yet? For ex am ple, if you had a soil mea sur ing 100 CGS and you put on 5 tonnes of
crusher dust mea sur ing 2000 per hect are, do you have any idea of the end gain?Phil: No, we have been talk ing about that just re cently. It’s a new con cept and we re -
ally are at the pi o neer ing stage. No one has done this kind of work yet but I’m sure it
won’t be too far off. I mean, op ti mum lev els may vary for dif fer ent plants. There is a
huge amount of re search needed.Graeme: I would sus pect that there is a per fect soil that grows ev ery thing per fectly.
In our case that soil would have a pH of 6.3, the per fect cal cium to mag ne sium ra tio,
over 5% or ganic mat ter, bal anced cat ions, bal anced an ions and a func tion ing bi ol ogy.
In that per fect soil I would like to see a para mag netic read ing exceeding 500. 

Phil: I would tend to agree with you. Bal ance is ev ery thing. I just wish there was
some fund ing to find out more about these things.Graeme: It will have to come from pri vate en ter prise. When there’s a profit to be
made, the funds will come from ev ery where. There is no great con spir acy sur round ing
chem i cal com pa nies. They are merely chas ing a profit, and chem i cals have been what
grow ers were chas ing. When de mand changes fo cus, these same guys will sell
organics. Our goal is to speed up that change.Phil: That change is al ready hap pen ing in hu man health, where the big com pa nies are 
now try ing to grab a piece of the grow ing mar ket for min er als and sup ple ments.
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Graeme: Yes, the rea son that the de mand for sup ple ments and nat u ral med i cines has 
grown is be cause peo ple have dis cov ered that a lot of them work better than their
drugs. My dad was crip pled with ar thri tis a few years ago. The pain kill ers he was pre -
scribed ag gra vated his stom ach lin ing, and he was hos pi ta lised for a bleed ing ul cer
when he had never had an ul cer be fore the drugs. I heard about cel ery seed ex tract from 
one of my cli ents. He started tak ing Cel ery 7000 and per sisted for the six-week kick-in
time, and he now has com plete con trol over his ar thri tis. If he drops the cel ery ex tract
for more than a few weeks, it re turns, but hav ing to take one tab let a day of a nat u ral
sub stance in def i nitely is a small price to pay for a pain-free life.Phil: Well, I cured my boy’s ar thri tis with para mag net ism. I cured my own lung can -
cer with this force. Lower back pain is easy to cure with it.Graeme: Tell me about it - I’ve suf fered lower back pain for years!Phil: Well, my book ‘An cient His to ries, Mod ern Vi sions’ cov ers this a lit tle. One
chap ter is about how to make a shatnez. Shatnez is an old He brew word. I found out
from the Rab bis that the high priests used to wear this piece of cloth called a shatnez.
The high priest would wrap this cloth around him self. The high priest was a doc tor and
he had to spend time help ing the lep ers. He had to have a good im mune sys tem to sur -
vive. I fig ured that maybe this gar ment is part of a heal ing sys tem. The Irish take the
hal ter of a don key, which is drenched in sweat. They wrap this around ar thritic joints,
with great re sults. The cloth the priests used was wo ven with wool one way and linen
the other way. The Amer i can pi o neers used to call the same cloth Linsey-Woolsy. The
He brews call it shatnez. It is ar gu ably the best cloth ever in vented. It re tains mois ture
re ally well, but it also dries re ally quickly. If you wet it, it stays damp for ever, but if
you want it dry and put it in the sun, it dries in a hurry. It makes a good cloth and it’s
great for soak ing up sweat. I made a vest of this ma te rial and I soaked it in sea wa ter to
mimic sweat. I found out that you don’t nec es sar ily even need Linsy-Woolsy. My wife
made me a vest out of a bur lap sack. I soaked it in sea wa ter and wrapped it in plas tic
cling wrap to re tain the mois ture. I used to wear this damp vest over a T-shirt to keep
the plas tic away from my body. When I was di ag nosed with lung can cer, it was the cor -
ner stone of my own treat ment re gime. I spent five years eval u at ing the dam age done
with her bi cides and pes ti cides, and I’m sure there was a link to the can cer. Any way, I
also took gar lic ev ery day and ate a ta ble spoon of highly para mag netic dirt each day.
The tu mour shrank and I cured my self. I also made one of these vests for my wife for
her ar thri tis. Her per sis tent lower back pain dis ap peared in a week and a half. Then she
put it on her shoul der, which had ar thri tis, and it was also cured. So far I’ve cured fif -
teen peo ple with ar thri tis with this one vest. The last chap ter of the book de scribes how
to make this vest. There are two chap ters planned in the next book. One is about the
pat tern for this cloth and how to make it, and the second one is about how to do it
cheaper with a piece of burlap.Graeme: Another ag ri cul tural ques tion. If you had to short-list the four ma jor ben e -
fits of para mag net ism, what would they be?Phil: Well, as I men tioned, wa ter re ten tion is a big one. Mi cro bial stim u la tion is an -
other. Improved nu tri ent uti li sa tion is a ma jor fac tor, but the pro vi sion of a light en ergy 
source is very im por tant. When I was work ing with Dr Popp on this one, he was very
sur prised. He had been get ting co her ent ra di a tion from seeds and I had been get ting it
from in sects, but he did n’t think it would hap pen in rocks. When he mea sured the 2000
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pho tons that came out of rocks, not only did his pho ton coun ter show that it was co her -
ent, but it also had a mem ory! In other words, it lasted some thing like twenty or thirty
min utes, sort of like a flu o res cent light bulb dy ing down. God takes care of you. When
I got to Ger many, there were meet ings go ing on ev ery where at the uni ver sity. Dr Popp
could n’t find a grad u ate stu dent to help with the re search. There were two Rus sian sci -
en tists work ing there who could speak Eng lish. I don’t use a com puter - all my work is
done with a pen cil and pa per but, to speed things up, you re ally have to have a com -
puter. These Rus sian guys dropped ev ery thing and helped me with the com puter side
of things. They were ab so lutely flab ber gasted. When they saw the co her ent ra di a tion
with a mem ory com ing out of a paramagnetic rock, they were just jumping up and
down like a couple of kids. It was at this time that I started cough ing. I thought it was a
cold, but when I got home to Florida, it got worse. At first they thought it was tu ber cu -
lo sis, but then I was told I had lung can cer. Graeme: How did you feel about the di ag no sis?Phil: To be hon est, I re ally did n’t worry about it. You are go ing to die some time and I
have no fear of the pros pect. I wanted to test my own treat ment, and it worked for me.
A damp bur lap vest, soaked in sea wa ter and wrapped in plas tic, a tea spoon of gar lic
and a ta ble spoon of para mag netic rock did the trick.Graeme: Does your wife mind that your years of re tire ment re main so busy?Phil: Well, some times she does, but there are treats for her. I’m sure she would be
happy to come with me to Aus tra lia when you next in vite me. Now, that’s a gen tle hint! 
She loves Aus tra lia just like I do.Graeme: Well, we’d love to have you. Part of the Nutri-Tech game plan is to bring
out lead ing con sul tants for sem i nar se ries, but we have grown so rap idly, there never
seems to be any breath ing space to do some of these things. Who knows what the next
year will bring? Thanks for your time - I’ve had a great af ter noon. Phil: It’s been a plea sure. I hope to see you in Aus tra lia some time soon.
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DR PHIL WHEELER
Interview recorded December 1998Dr Phil Wheeler is an en ergy con sul tant. He was trained in the

Reams school fol low ing a con ven tional PhD in bio phys ics. Dur -
ing the past two de cades, he has be come a crop and soil con sul -
tant of in ter na tional re nown. It is a rare treat to sit in one of his
sem i nars and hear a mas ter con sul tant de scribe, in hard sci ence 
ter mi nol ogy, sub tle en ergy tech niques, in clud ing radionics and
field broad cast ing to died-in-the-wool con ven tional farm ers. It is

a mark of this man’s cred i bil ity that he has been one of the few pre sent ers who
has been suc cess ful in this daunt ing endeavour. Dr Wheeler and Ron Ward,
the co-au thor of the suc cess ful pub li ca tion, ‘The Non-Toxic Farm ing HandBook’, were prin ci pals of a pro gres sive US com pany called ‘Trans na tionalAgron omy’. The pub li ca tion was de rived from the op er a tions man ual for the
com pany’s con sul tants and has pro gressed to one of the lead ing prac ti cal in -
for ma tion pub li ca tions in this genre. Both au thors were in volved in this in ter -
view.

Graeme: Con grat u la tions on the new book. It’s an ex cel lent and much-needed ref er -
ence man ual. How did it come about? Ron, I un der stand that you orig i nated the man ual 
con cept in an at tempt to re cord Dr Wheeler’s Phi los o phy in an ac ces si ble, practical
fashion.Ron: Yes, the book was orig i nally an at tempt to do two things. Firstly, I needed to
grasp an un der stand ing of this ap proach for my self, and writ ing down and col lat ing
these con cepts cer tainly helped. Sec ondly, I felt that, if I was ini tially strug gling to
com pre hend Phil’s ap proach my self, then our farm ers would def i nitely need some
help. You must re mem ber that dur ing the writ ing of this book, Dan Skow’s book had
not been writ ten, and Arden Andersen’s books were not written, so ...Graeme: You mean your cur rent book was writ ten prior to those books? That’s quite 
amaz ing. I’d as sumed that some idea-shar ing was in ev i ta bly hap pen ing with sev eral
books cov er ing the same sub ject. It’s quite an achieve ment to be the first cab off the
rank.Ron: Yes, I up dated it each year, and we self-pub lished the orig i nal manu script,
which was only sup plied to Trans na tional sem i nar cli ents. We’ve fully up dated the
new ver sion for gen eral pub li ca tion with Acres USA.Graeme: It was a lit tle dis con cert ing for me per son ally to hear that Trans na tional
Agronomy had folded, par tic u larly con sid er ing the fact that our com pany, Nutri-Tech
So lu tions, has a sim i lar op er at ing phi los o phy and prod uct range. Do you con sider you
were ahead of your time, or were there other problems?Ron: Yes, we were a lit tle ahead of our time, but we also tended to suf fer from the
fact that grow ers, who were be ing pushed harder and harder fi nan cially, were less
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likely to risk some thing dif fer ent. From what you’ve told me of your com pany, we did
not have such a com plete ap proach. I un der stand that you guys take care of bal ance and 
min er ali sa tion be fore you use mi cro bial ad di tives or foliars. We worked mainly
through agents, and we of ten had mixed re sults when the soil bi ol ogy was n’t pres ent.
We of ten tended to tackle just part of the prob lem, and I consider that was a failing.Graeme: Yes, com plete pro grams def i nitely of fer the most re li able re sults. I’m won -
der ing about your use of the electronic scan ner as a mon i tor ing in stru ment. When I in -
ter viewed Dan Skow, he said that many con sul tants had be come closet scan ner us ers,
be cause they did n’t wish to alien ate grow ers with this con tro ver sial tech nol ogy. Phil - I 
know that you are one of the few con sul tants that openly em brace the tech nol ogy. Do
you con sider it has the po ten tial to become a liability from a credibility point of view?Phil: I don’t ever push radionics tech nol ogy on my cli ents. It is what it is. Grow ers
are usu ally only in ter ested in a pro gram which works, and they of ten don’t care how
this is achieved. I know that sev eral con sul tants use scan ners be hind the scenes. I’m
nei ther open or closed about the is sue - I just use it. I ad ver tise it as a test ing method,
and don’t hide it in any way. It just hap pens that Louisa, my spouse, is a very good
scan ner op er a tor. She un der stands ag ri cul ture, and to gether we find that the scan ner is
a valu able tool in match ing up pro grams that work. Graeme: De spite the fact that these tools are user-de pend ent, you’re com pletely
con fi dent about your re sults?Phil: Yes, but not so con fi dent that I’m not go ing to look at a CEC test or a LaMotte
test to ver ify find ings. I’m not fool ish - I’m not go ing to go out there and blow foo-foo
dust and find out later that he had 10 pounds per acre of ni tro gen to grow corn, when
that crop sucks up 100 pounds.Ron: When I first started with Phil out in Penn syl va nia, radionics was be ing pro -
moted as a sav iour of farm ing. A lot of farm ers who were about to lose their farms
bought this equip ment, only to find out that it did n’t live up to ex pec ta tions. In my
opin ion, there’s def i nitely a prob lem with this tech nol ogy, be cause it’s so user-de -
pend ent. Good op er a tors can achieve ex cel lent re sults, but while we may be con cerned 
with the con di tion of the soil, the phys i cal con di tion of the scan ner op er a tor also ap -
pears to play an im por tant role in de ter min ing suc cess. Pol luted operators often
produce polluted results.Graeme: It is cer tainly a fas ci nat ing con cept, but I would n’t be pre pared to gam ble
on be com ing in volved for that ex act reason.Ron: Yes, this tech nol ogy can be fas ci nat ing, even in the hu man health arena. I was
once di ag nosed with the scan ner with hav ing a par a site prob lem. The op er a tor broad -
cast an anti-par a site sig nal from a dif fer ent city, and the fol low ing morn ing I found a
tape-worm in my poo. Sto ries like this are com mon, and they sug gest intriguing
potential. Graeme: Dur ing re cent in ter views, I’ve no ticed an in ter est ing con trast be tween the
ap proaches of a cou ple of your con sul tant col leagues, NealNPKsey and Dr Arden
Andersen. While Neal is quite con ser va tive, and ob vi ously con cerned about step ping
on toes, Dr Andersen is bla tantly con fRontational and un in hib ited in his anal y sis of the 
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fail ings of con ven tional ag ri cul ture. You also ap pear pretty forth right in your opin -
ions. Do you cop much mainstream flak?Phil: Over the years, since what we’ve been do ing has al ways been way ahead of the
stan dard uni ver sity sys tem, we al ways caught flak, be cause we were say ing things that
made the uni ver sity look like they were wRong. Now we have sev eral uni ver si ties, like 
Texas and Mich i gan, who are try ing to do the right thing, but there’s still a back log of
peo ple and ideas that are still mired in the NPK sim plis tic field of toxic, res cue chem is -
try, etc. There’s no clear in di ca tion that these peo ple com pre hend that all dis eases,
con di tions, in sects, etc are ‘nu tri tional en ergy based’. Many of these re search ers are, in 
a sense, re in vent ing the wheel, re peat ing the re search the Rus sians have al ready done,
so that they can have their own name on it. In typ i cal in sti tu tional style, they want to be
seen as the prin ci pal sup pli ers of in for ma tion but, in most cases, they are playing
catch-up. Back to the flak question, though - I’d say we have it pretty easy in com par i -
son to any one prac tis ing al ter na tive med i cine in the US.Graeme: Yes, I sus pect Arden Andersen will feel a lit tle more pres sure now that he’s 
in volved in the med i cal arena. An other ques tion - Phil, I know that you’re a friend and
col league of Dr Phil Callahan, who’s very ex cited about the ag ri cul tural po ten tial of
his work in para mag net ism. Do you share his en thu si asm?Phil: Yes, I do. I think that the first wave of organics was the bi o log i cal, and the sec -
ond wave, which is upon us now, is con cerned with the bio phys i cal. I was as so ci ated
with John Hamaker and his work on rock dust. John at trib uted the whole fer ti lis ing re -
sponse of rock dust to the re-min er al is ing ca pac ity of these ma te ri als. Now it ap pears
that para mag net ism may be play ing the ma jor role with these rockmineral fer ti lis ers.
How ever, it should al ways be re mem bered, as Phil Callahan has pointed out, you don’t 
nec es sar ily need vol ca nic rock dust to build para mag net ism. A good soil nu tri tion pro -
gram will of ten have the same ef fect, be cause it will build ox y gen lev els in the soil.
Oxygen is a highly paramagnetic gas.Graeme: The PCSMs [Phil Callahan’s Soil Me ters] can be a highly ac cu rate in di ca -
tor of soil health and fer til ity. Have you had much ex pe ri ence with them?

Phil: We are re ally only just be gin ning to ex per i ment, but one prob lem we’ve en -
coun tered re lates to the ef fect of fer ro mag ne tism on read ings. High iRon lev els can
con tam i nate para mag netic read ings. This is a per fect ex am ple of the value of scan ner
tech nol ogy, be cause we can use the radionic res o nance ca pac ity to de ter mine the value 
of any given rock dust in a particular soil.

Graeme: The Carey Reams con cept of the ‘likes at tract ing likes’ is used in your ap -
proach to stim u late cal cium re lease. Some of the cal cium ap pli ca tions in volved bor der
on the ho moeo pathic. The idea of putt ing out a few litres of cal cium with mo las ses and
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Vi ta min B12 ob vi ously has more ap peal in broad acre, from a cost per spec tive, than
hav ing to ad here to a Neal Kinsey-type rec om men da tion in volv ing four tonnes of lime
per hect are. How ever, does this ap proach have a proven track re cord?Phil: I look at some of the rec om men da tions made us ing the Albrecht sys tem in
broad acre, and I think this is ri dic u lous. It’s go ing to take twenty years. The fact is that
we can use ho moeo pathic, biodynamic-style meth ods to make min er als more avail able 
by us ing the en ergy con cept, com bined with small min eral applications.Graeme: But there’s very lit tle mar gin for er ror in broad acre. Is this ap proach al -
ways re li able?Phil: As sum ing we get ad e quate rain and sun shine, our sys tem works. It strikes me
that, in most cases in con ven tional ag ri cul ture, we fer ti lise with out hav ing any idea of
what it re ally is that the soil needs, and you have no idea if it be comes ac tive af ter you
put it out. That’s when you’re re ally tak ing a chance. In our sys tem, we’re ei ther
on-farm mon i tor ing ev ery two weeks, or we teach the grower to mon i tor crop and soil
per for mance. We’re mon i tor ing elec tri cal con duc tiv ity - we know how the ions are
flow ing. If the crop’s run ning low on energy, our growers know immediately.Ron: The idea of us ing two gal lons of liq uid cal cium [approx twenty litres per hect -
are] cou pled with some mo las ses to kick free ad di tional cal cium in the soil works re -
ally well, but we’ve found that tim ing is crit i cal here. You re ally need to get on to your
field and ap ply this mix right af ter plant ing, or dur ing plant ing if pos si ble. What we
found is that if you wait for a week, the ef fect is def i nitely minimised. Graeme: Does your in-crop mon i tor ing in clude more con ven tional mon i tor ing, like
leaf anal y sis?Phil: Sure, I use it all the time. In hor ti cul ture, I like to see how a pro gram is go ing.
Of ten a cross-sec tion of blocks will be tested in this fash ion rather than ev ery pad dock.
I like the se cu rity of these num bers - I can say “Hey, look, you don’t have the bo Ron
out here, and you’re ask ing me to get you a good crop. Let’s be rea son able here - if you 
won’t put on a bo ron fo liar, I won’t be re spon si ble for the crop per form ing be low
par.”

Graeme: Ap ple ci der vin e gar is used in your sys tem to cre ate a re pro duc tive re -
sponse. This has ob vi ous po ten tial fi nan cially for grow ers chas ing early ma tu rity.
What amounts of this ma te rial do you normally use?Phil: Well, we might use one or two quarts as a fo liar, or ten to twelve quarts in the
soil.Graeme: Is phos pho ric acid an op tion in the soil to cre ate the acid re sponse nec es -
sary to gen er ate a fruit ing re sponse?
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Phil: No. Phos pho ric acid will tie up real quick in the soil, grab bing some cal cium
and form ing tricalcium phos phate. Sin gle superphosphate is a better choice in the soil.
This prod uct cre ates a real acid re sponse, which works well when ma nip u lat ing fruit -
ing en er gies. Phos pho ric acid is a good op tion, but for foliar only.Graeme: I un der stand that your on-farm con sult ing and anal y sis work, while you
were in Aus tra lia, re vealed a need for sugar in many soils. Is sugar better than mo las ses 
for mi cro bial stim u la tion, and how much do you use?Phil: There are many forms of sugar, and most Aus tra lian soils, I found, have a short -
age of dex trose. Sev eral soils showed a re sponse to a com bi na tion of dex trose and mo -
las ses. These soils re quired about eight ki lo grams of dex trose per hectare.Graeme: There is on go ing de bate about the use of muriate of pot ash [po tas sium
chlo ride] ver sus sul fate of pot ash [po tas sium sul fate]. With sul fate of pot ash cost ing
45% more than muriate, there is a need for some hard facts to con vince many grow ers
to switch over. Do you have these hard facts?Phil: Okay, we can ar gue all day about muriate leach ing or per cent ages of chlo ride
and chlo rine or what ever, but the fact is, I know of no con sul tant who has been able to
achieve good LaMotte test num bers for cal cium and phos pho rus un til they re moved
muriate from the farm. This is all the ev i dence I need, be cause good LaMotte num bers
are sim ply es sen tial for healthy crops.Graeme: I’ve won dered if you’ve played around with any of the nat u ral growth hor -
mones like cytokinins, Yucca shidigera or triacontanol, and what you thought about
the use of these ma te ri als.Phil: Cer tainly. I’m very much in fa vour of their use. I be lieve yucca ex tracts are ex -
tremely bio-en hanc ing, and I per son ally rep re sent a cytokinin prod uct called Ni -
tro-Zyme, and I can tell you that these prod ucts work. I’ve been to lec tures on
triacontanol, but I’ve yet to use the stuff.Graeme: Are you fa mil iar with the use of mag nets to im prove wa ter qual ity?

Phil: Yes, I be lieve mag nets have a role to play, but ra dio fre quency can also be used
to treat wa ter. I un der stand that the farm ing re sults have been tre men dous with this
tech nique, es pe cially where you have so dium prob lems. It ac tu ally ion ises the so dium
to where it will keep on go ing right through the soil, and not build up and cause
problems.Graeme: That sounds in ter est ing - I’ll check it out. We’ve de vel oped a sys tem in -
volv ing the best from all worlds, in clud ing parts of the philosophies of Albrecht,
Reams and Callahan, amongst oth ers. In gen eral, do you con sider that the Reams par a -
digm alone is suf fi cient to han dle all situations?
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Phil: Like you, I op er ate from sev eral par a digms, but the cen tral in flu ence is de rived
from Carey Reams.Ron: I feel that a com bi na tion is best. Reams peo ple, for ex am ple, are al ways con -
cerned about putt ing on more cal cium, but it was n’t un til I went to a Neal Kinsey sem i -
nar that I re cog nised the spe cial re la tion ship be tween cal cium and mag ne sium. As
Neal pointed out, ev ery time you put on cal cium, you’re go ing to dis place some mag -
ne sium on the colloid. It seems to me that this phe nom e non is not al ways con sid ered in
the Reams ap proach. Neal also dif fer en ti ated be tween the amount of mag ne sium
needed in lighter soils. The cal cium to mag ne sium ra tio is much closer in sandy soils
than the 7 to 1 ratio in the Reams ap proach.Graeme: Yes, we use the Kinsey / Albrecht bal anc ing ap proach in our soil ther apy
pro grams, and it has been suc cess ful, par tic u larly when the ben e fits are mag ni fied by
ac ti vat ing the bi ol ogy. Di gress ing for a mo ment - Ron, I un der stand you pro moted a
soil-con di tion ing prod uct dur ing your Trans na tional Agronomy days, called am mo -
nium lauryl sul fate. We’re de vel op ing some thing sim i lar at pres ent. What was your
opin ion of that product?Ron: Well, it cer tainly works, and that prod uct was an on go ing seller for us. I re mem -
ber Neal Kinsey say ing that he used to tell peo ple they were wast ing their money on the 
soil con di tioner. You could only break up hard-pans with soil-bal anc ing tech niques.
But when he looked more closely, he found some very good results.Graeme: Yes, Neal talked about dem on stra tions where you could n’t push a probe
two inches into the soil be fore treat ment, and im me di ately af ter that, a probe could
push down eigh teen inches. Arden Andersen is also en thu si as tic about this soil
conditioner.Ron: Yes, but in heavy soils we found that you need more than a sin gle ap pli ca tion.
Of ten it took sev eral ap pli ca tions to do the job.Graeme: Phil, are you aware of the po ten tial of com bin ing urea with humic acid to
ex tend ni tro gen life and pre vent leach ing?Phil: We have n’t re ally done this on a large scale, but ob vi ously it would work.
That’s what humates are all about - hold ing nu tri ents in the root zone.Graeme: Phil, your lec tur ing style is dy namic and no-non sense, and you pres ent as a
highly cred i ble ag-sci en tist. You cer tainly han dle ac a demic de trac tors with ease. Has
your sci en tific back ground helped in this regard?Phil: I have enough of a sci ence back ground to re cog nise when things match in the
sci ence area. Most peo ple might look at bi ol ogy, but bi ol ogy is re ally based on chem is -
try, and chem is try is re ally based on phys ics. So when you’re talk ing about plants, an i -
mals and peo ple, you’re talk ing bio phys ics, and most peo ple don’t have the fog gi est
idea of how liv ing things work from a bio phys ics stand point. Since I con cep tu ally un -
der stand that, when things I work with match these re al i ties, then I have the deep est
con vic tion that they are the right thing. That’s the way things are as far as I’m con -
cerned. The other thing is that I be lieve the proof is always in the pud ding - it’s ei ther
work ing in the field, or it is n’t. By work ing, I don’t mean it is pro duc ing 200 bush els of 
plas tic, empty corn. I’m talk ing about pro duc ing a healthy crop of rea son able vol ume,
with food value - that’s the proof.
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Graeme: One of Nutri-Tech’s big gest-sell ing prod ucts is a crop-spe cific liq uid fer ti -
liser range, which com bines the best of organics with con ven tional NPK. Do you have
an opin ion about these types of fu sion fer ti lis ers in com par i son to straight organics?

Phil: Yes. The ma jor ity of my work is in what I call ‘tran si tional ag ri cul ture’, where
farm ers are try ing to re duce chem i cals and im prove their farm ing. These kinds of prod -
ucts can play an im por tant role in these sit u a tions. There is also the po ten tial for a syn -
er gis tic re ac tion be tween con ven tional and or ganic in gre di ents. The bot tom line is that
we are try ing to pro duce better-qual ity food, and these products can help do this.

Graeme: Where did your Dr Dirt name come from?

Phil: Well, I had al ways been dubbed Dr Dirt lo cally, and when I went to set up my
site, I found that there were al ready 24 other Dr Dirts. I be came Dr Dirt No. 25.

Graeme: We have had good re sults re leas ing nu tri ents through bi o log i cal ac ti va tion, 
but po tas sium is the hard one. It is very dif fi cult to re lease sig nif i cant amounts of po -
tas sium even though we know it is there in large amounts, in tied-up form.

Phil: It could be that Aus tra lian soils have a dif fer ent min eral com plex where po tas -
sium is held more tightly. In the US, po tas sium is of ten an un wanted ex cess. The trick
is to find the right mi crobe to re lease some of the po tas sium re serves. This is where the
scan ner can be very valu able - it can be a rapid way to de ter mine the right direction to
go.

Graeme: A ma jor com po nent in your ap proach is the use of the refractometer to
mea sure brix lev els. In the ory, if brix lev els are over twelve, there will be an in her ent
pest re sis tance. Af ter many years in the field, can you of fer un qual i fied sup port for this
con cept?

Phil: No, I can’t of fer un qual i fied sup port, be cause there are some cases where this is
not true. Re mem ber, brix is dis solved sol ids - dis solved sol ids can also be acid com po -
nents rather than sugar com po nents. If you have a plant with a false brix, it’s still go ing
to get in sects. If you have a plant with a true brix of twelve or thirteen, you can some -
times have con di tions in volv ing other fac tors which may be dis rupt ing things. Maybe
the amino ac ids are dis rupt ing things, even though they should n’t be. I don’t know, but
it’s al ways pos si ble, and I never trust brix read ings to tally. You have to ob serve other
in di ca tors to make sure you’re on track. How ever, the refractometer re mains one of the 
sim plest and most ef fec tive mon i tor ing tools avail able, and all grow ers should use one.

Graeme: Well, that just about wraps it up. I’d like to thank you both for your time. I
wish you ev ery suc cess with your book.

Phil: Nice talk ing to you. I’ll be in touch via email.

Ron: Thank you, and I hope your com pany con tin ues to do well.
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DR ARDEN ANDERSEN
Interview recorded December 1998Dr Arden Andersen jug gles a va ri ety of pro fes sions with con -

sum mate ease. His con trast ing roles in clude those of med i cal
prac ti tio ner, Air Force sur geon, ag ri cul tural con sul tant, lec turer
and pub lished au thor. His ap pren tice ship in volved an in ti mate
as so ci a tion with three of the leg ends of sus tain able ag ri cul ture.
He worked with Dr Carey Reams for sev eral years, he was a re -
search as sis tant with Dr Dan Skow and he was a stu dent and

field re searcher with Dr Philip Callahan. The grow ing in ter est in en ergy ag ri -
cul ture in Aus tra lia can be par tially at trib uted to his reg u lar vis its and sem i nars.
Orig i nally her ald ing from a dairy farm, he has re tained a ca pac ity to com mu ni -
cate with farm ers and he has in flu enced many con ven tional grow ers to ven ture 
forth into the brave, new world of bi o log i cal ag ri cul ture. In his new pro fes sion of 
‘med i cal agron omy’, Arden Andersen is per fectly po si tioned to be come the
pre-em i nent spe cial ist in the all-im por tant soil health-hu man health nexus in
the de cades to come.Graeme: There is a tre men dous in ter est in sus tain able ag ri cul ture in Aus tra lia at
pres ent. Is this grow ing in ter est ap par ent in Amer i can agriculture?Arden: There are def i nitely more and more farm ers look ing for al ter na tives, look ing
at sus tain able ag ri cul ture, bi o log i cal ag ri cul ture or what ever you want to call it, but, at
the same time, the gov ern ment agen cies are fi nally ad mit ting to prob lems that we were
talk ing about fif teen to twenty years ago. For ex am ple, fif teen years ago, the State De -
part ments of Ag ri cul ture de nied the pos si bil ity of her bi cide-re sis tant weeds or in sec ti -
cide-re sis tant in sects but to day they are fi nally ad mit ting to these prob lems. Farm ers
are hear ing these ad mis sions and real is ing that they must look at other op tions. The
better man ag ers have of ten real ised these prob lems in ad vance of ev ery one else, and I
guess that is why they are better man ag ers - they are always looking at ways to improve 
their business.Graeme: Here it has be come very much a farmer-driven phe nom e non. There is very
lit tle di rec tion com ing from the var i ous State Ag De part ments. It is usu ally grow ers
them selves de cid ing that it is time for a change, and I won dered if this ini tia tive was
pres ent in your country.Arden: There is no doubt that it is a grass-roots move ment. The in for ma tion is not
com ing from the top down - it is com ing from the bot tom up. In dus try is of ten forced to 
change be cause of grower de mand. How ever, from my ex pe ri ence in Aus tra lia, I
would have to say that there is a dif fer ence in in ten sity here. It seems like Aus tra lian
farm ers are more ag gres sively searching for answers.Graeme: I’ve re cently in ter viewed Neal Kinsey, and there’s no doubt that Neal takes 
the mid dle ground. He is ob vi ously con cerned not to shake the boat. In con trast, you
speak your mind. You have had more of a confrontationalist ap proach than any one has
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in the eco-ag ri cul ture field. Have you had any prob lems from gov ern ments or mul ti na -
tion als?Arden: I must say that I have had no prob lems. I re ally be lieve that the con spir acy
the ory is sue sim ply re lates to the way busi ness is struc tured. Most of the big busi nesses 
are pub lic com pa nies with one ex pec ta tion - max i mum profit. These com pa nies have a
man date to achieve this goal at all costs. Any threat to all-im por tant prof its will pro -
voke a se ri ous at tempt to cir cum vent that threat. I just don’t see any ev i dence that there
is a con spir acy at the top that is in tel li gently plan ning stop ping this. I’m not sure I want
to give them that much credit. I think it’s more the tail wag ging the dog, so to speak.
From my own per sonal per spec tive, I have to live with what I talk about. I have to
speak the truth. I don’t try to be a confrontationalist, but the peo ple I deal with accept
my honest opinion. Graeme: You are closely in volved with the med i cal es tab lish ment. Are there prob -
lems as so ci ated with talk ing about al ter na tive systems in that domain?Arden: There are far more prob lems in the med i cal field than in the ag ri cul tural field. 
There is a tre men dous amount of fear in med i cine. Dis ease is a multi-bil lion-dol lar in -
dus try, and there’s a lot of fear about the gravy train dry ing up. Re al is ti cally this fear
may be quite jus ti fied. If a can cer cure were dis cov ered to mor row, you would have
many, many un happy peo ple. There would be many hun dreds of thou sands of jobs
lost. It then be comes an eco nomic is sue of sur vival. It has noth ing to do with con spir -
acy the o ries. It has ev ery thing to do with day-to-day pay ing your bills, sup port ing your 
fam ily and meet ing your mort gage. The an swer is not that sim ple. There is an over rid -
ing mo ti va tion to main tain the sta tus quo. There is re ally no dif fer ence in cur rent sen ti -
ments from those 2000 or 5000 years ago. Re mem ber, Co per ni cus was killed for
sug gest ing that the sun is the cen tre of our so lar sys tem. Through out his tory ev ery true
sci en tific dis cov ery or re dis cov ery has been met with staunch op po si tion from the es -
tab lish ment. To day we do eco nomic and po lit i cal as sas si na tions rather than phys i cal
as sas si na tions of pi o neers, but it is made very dif fi cult for them to sur vive. How ever,
the ex cit ing thing that is hap pen ing now re lates to a ‘peo ple-push’, a grass-roots drive
for change, and we are not look ing at a peas ant up ris ing. Re cent re search shows that
in ter est in al ter na tive med i cine is com ing from well-ed u cated, suc cess ful peo ple. They 
are not peo ple sway ing with the tide. They are in ves ti gat ing for themselves and taking
the personal responsibility. It is the same breed of farmer who is looking at alternative
agriculture. Graeme: I agree. Our com pany’s growth has been built upon the writ ten word. We
have no sales men cold-call ing on farm ers. When we be gan with our 3000-word
infomercials, we were told we were wast ing our time and money as farm ers would
never bother with this much in for ma tion. Well, we proved that there is a great thirst for
in for ma tion about al ter na tives out there, and the fore sight and in tel li gence of many of
our cli ents con firm the American findings.Arden: Yes, we find it is usu ally the well-ed u cated, well-read, suc cess ful farmer
who is look ing for ways to im prove things. These peo ple are in the po si tion they are
be cause they have they have al ways been for ward-think ers. It is a con tin u a tion of their
open-minded ap proach, which has cre ated their suc cess. But, re turn ing to the con spir -
acy the ory, I think it is dan ger ous if we get too para noid about pos si ble con se quences
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rather than work ing at the grass-roots level and sim ply do ing our job in help ing other
peo ple. I think that what goes around, co mes around.Graeme: When talk ing to Neal Kinsey, I asked him about the dif fer ences be tween
the Reams and Albrecht ap proaches, about the sim i lar i ties and dif fer ences be tween the 
two ma jor phi los o phers in eco-ag ri cul ture. What is your opinion about the com mon
ground and con flicts be tween the two approaches?

Arden: There are some differences, but if we go back and look at Albrecht’s huge
body of re search, we see that the cen tral con cept re lates to the prem ise that dis ease is
di rectly re lated to soil health. Albrecht and Charles North ern, a cou ple of de cades be -
fore him, high lighted this prob lem. North ern was a gastroenterologist who showed
that di ges tive dis eases are di rectly re lated to the food that the per son ate, which was di -
rectly re lated to the health of the soil. He ac tu ally made the first med i cal / ag ri cul tural
con nec tion. Albrecht took the an i mal model and showed that many an i mal dis eases
were re lated to the trace min eral con tent in the soil and sub se quently to the stock food.
This ap proach is es sen tially iden ti cal to the Reams ap proach, where dis ease at the an i -
mal and hu man level is traced back to soil health, par tic u larly nu tri tional bal ance.
Achiev ing that es sen tial bal ance is where the dif fer ences come in, but these dif fer -
ences are not a prob lem. There are many roads that lead to Rome, and the ultimate goal
is still the same.Graeme: A ma jor dif fer ence be tween these ap proaches lies in the di ag nos tic tools
used to de ter mine nu tri tional re quire ments. The soil tests, for ex am ple, are very dif fer -
ent. The Albrecht ap proach uti lises the Brookside-type base sat u ra tion test, while the
Reams school uses the LaMotte test. How do these soil tests contrast and compare?Arden: Well, the Albrecht sys tem is look ing for ar bi trary num bers in the soil. There
is a given list of per cent ages of var i ous dif fer ent nu tri ents re quired for soil bal ance.
This is an ex cel lent sys tem which can pro vide valu able in for ma tion, and Albrecht and
Kinsey have been un de ni ably suc cess ful us ing these tech niques. How ever, I feel that
we take it a bit broader than that. The Reams test is unique in its ca pac ity to re flect and
de scribe ac tual con di tions in the field. It is pos si ble to have all the num bers right on the
Albrecht test, but still suf fer a range of prob lems. This is where our test co mes into its
own. The Reams test in volves the LaMotte test for mat, us ing Mor gan ex trac tion so lu -
tion. The ex trac tion so lu tion con tains weak or ganic ac ids, which closely mimic the ac -
ids plants re lease through their roots to dis solve nu tri ents and in crease their
avail abil ity. The Albrecht test is like a min ing as say pro vid ing in for ma tion about the
amount of each el e ment in the soil. The Reams test measures the biological availability 
of these elements. Graeme: I can cer tainly see the va lid ity of this sort of test. Nutri-Tech uses the
Albrecht-based Brookside tests. We bal ance the soil us ing the num bers game, but we
also in clude a va ri ety of bi o log i cal stim u lants and mi cro bial prod ucts in all pro grams

Dr Arden Andersen 165

“There are far more prob lems in the med i cal field than in the ag ri -
cul tural field. There is a tre men dous amount of fear in med i cine.
Dis ease is a multi-bil lion-dol lar in dus try, and there’s a lot of fear
about the gravy train dry ing up.”



to en sure this bi o log i cal ac tiv ity. We don’t spe cif i cally test for it, but we al ways work
to achieve this anyway. Arden: Well, it’s true that we can’t have a good bi o log i cal sys tem with out con sid er -
ing min er als. Mi cro or gan isms have to have the min eral bal ance in or der to sur vive. At
the same time, we of ten find that, just be cause we have achieved the per cent base sat u -
ra tions re quired by the Brookside test, it does not mean that we have that sys tem ac ti -
vated. So we take the next step. We mea sure bi o log i cal avail abil ity with a Reams test,
and then we make de ci sions about how to achieve bi o log i cal avail abil ity. I have to de -
cide - am I go ing to use a chem i cal cat a lyst, a bi o log i cal cat a lyst or a com bi na tion of
the two to make the nu tri ents avail able to the plant? For ex am ple, us ing liq uid cal cium
with Vi ta min B12 and sugar is pri mar ily a chem i cal cat a lyst to make cal cium avail able,
but in tro duc ing a mi cro bial or en zyme-based ma te rial is a bi o log i cal cat a lyst. We find
that in cer tain sit u a tions one is more ap pro pri ate than the other. Any way, I agree that it
is best to use a com bi na tion of the Albrecht and Reams tests to get the full pic ture.Graeme: My other res er va tion about the Reams test re lates to the fact that, if it is
used alone, there is no cross-ref er ence pos si ble. Good grow ers mon i tor their test re -
sults over the years. It is pos si ble to cor re late Brookside tests with pre vi ous test data,
but the Reams test is a whole new ballgame. It’s like cast ing the grower adrift in an
ocean of un cer tainty. It’s too much of a to tal change, even for the best
forward-thinkers.Arden: It is in deed a dif fer ent ball park. There is no cor re la tion be tween the Reams
test and any other test, be cause you are deal ing with dif fer ent ex trac tion meth ods, but
if you have all the ideal Brookside ra tios and you don’t have a good crop out there, then 
how do you ex plain that? The Reams test will ex plain these prob lems. Carey Reams
spent years cor re lat ing var i ous ra tios in the test data with ac tual con di tions in the field.
The Reams test will re flect what kind of weed you will see in the field, what kind of
soil com pac tion and tilth you will see, and what kind of brix read ings you will see in
the crop. It is pos si ble to have vary ing brix read ings, even with per fect ra tios based on
the Albrecht sys tem. The Reams test will ex plain that vari a tion. As I said, the com bi na -
tion of both tests gives the clearer pic ture. We need to know and ad just the nu tri ent
bases before activating the biological system.Graeme: We sup port a lot of the Reams con cepts, and we have very much fused the
two ap proaches, but there are some fea tures of your ap proach that we have avoided.
Our most im por tant con cern re lates to the use of elec tronic scan ners to mon i tor com -
pat i bil ity and en ergy lev els of fer ti lis ers. This equip ment ap pears to have huge po ten -
tial, but the big ques tion mark is the hu man er ror com po nent. What is your opin ion?Arden: That is a very good ques tion, and I’m of ten asked about this. Well, I do a lot
of lab stuff in med i cine, and it must be said that even the clin i cal tests, sup pos edly in -
volv ing no hu man in volve ment, do in volve hu man in volve ment. Be cause, who pro -
grammed the com puter, who sets and cal i brates the com puter that runs the test, etc?
You can take blood and send it to two dif fer ent lab o ra to ries and come back with two
dif fer ent re sults. The key to scan ner ef fec tive ness is the com mon sense of the op er a tor, 
and the op er a tor must also have a ba sic un der stand ing of the ba sic prin ci ples of soil
sci ence. The better this un der stand ing and com mon sense the op er a tor has, the more
ef fec tive they are with a scan ner, and the in for ma tion pro vided is no less reliable than
that from other testing techniques.
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Graeme: This scan ner tech nol ogy has been pro moted by your self, Dan Skow and
oth ers for ten to fif teen years. Nicola Tesla came up with the orig i nal con cept a cen tury
ago. Has the con cept gained more pop u lar ac cep tance in re cent years, or does it re main
a fringe option?Arden: In my per sonal realm, in ter est con tin ues to in crease be cause of my classes,
etc. The tech nol ogy is used ex ten sively in Eng land in nat u ral health and is right up
there with ho me op a thy and acu punc ture in that coun try. In the States it is used pre dom -
i nantly in ag ri cul ture. Es sen tially the scan ner is a prob lem-solver. Most prob lems can
be solved us ing ex ist ing tech nol ogy, but a scan ner with a good op er a tor can solve the
re ally dif fi cult prob lems. A scan ner is not a sub sti tute for good ed u ca tion, good plan -
ning or com mon sense - it is sim ply an other tool. When used prop erly, it can increase
your problem-solving arsenal.Graeme: I’d like to ask your opin ion about the qual ity of or ganic pro duce and the
fer til ity man age ment skills of or ganic vs. con ven tional grow ers. Nutri-Tech has sev -
eral thou sand cli ents with only a small per cent age of or ganic grow ers, but in all hon -
esty I would have to say that the best grow ers pro duc ing the best pro duce are not
or ganic. The best of them are those who are in creas ing or ganic in puts to im prove qual -
ity and in crease sustainability. Or ganic pro duce is of ten inferior - the spotty, sec -
ond-rate pro duce is ob vi ously nu tri tion ally de fi cient, and it is clear that there is a lot
more to be ing a good grower than animal manure and idealism.

Arden: Graeme, I fully agree with you. I’ve found ex actly the same sort of thing. It is
a fact that some of the best and un for tu nately some of the worst pro duce on the mar ket
to day has an or ganic la bel on it. There are some or ganic grow ers who un der stand nu tri -
tional re quire ments, but un for tu nately most of them are strictly fol low ing a philo soph i -
cal pro ce dure, and this pro ce dure says you can’t use this list of ma te ri als, you may only 
use this spec i fied list, and, by do ing so, you au to mat i cally have a better crop. Well,
that’s not true. Nu tri tion is the key to qual ity pro duce, and it does n’t mat ter whether
you use ap proved or ganic ma te ri als or some of the un ap proved chem i cal ma te ri als.
Nu tri tion re mains the key. The chem i cal res i due ques tion is ob vi ously rel e vant here,
but even this can be a du bi ous guar an tee. There was a study done by the US Geo log i cal 
Sur vey in 1984. It was in ‘The Land’ mag a zine in Min ne sota, and they found that the
rain wa ter fall ing in New York State con tained pes ti cides and her bi cides that were ap -
plied in Ne braska and the Da ko tas - 1500 miles from the orig i nal spray site the rain is
drop ping those same toxic chem i cals. How can any thing be truly or ganic? The crit i cal
re quire ment for low-toxic food is not nec es sar ily rig idly en forced ex clu sions. The
higher the nu tri tional val ues, the health ier the soil and the plant, the less the res i due, re -
gard less of the ini tial ap pli ca tion of pes ti cide, be cause the bi o log i cal sys tem is able to
de tox ify it, and the plants do not pick it up. This fact re ally throws a mon key wrench in
this whole pro ce dural sys tem. The bot tom line is - why do we eat food? We eat food for 

Dr Arden Andersen 167

“The grow ers who are al ready very good grow ers, very good man -
ag ers and do a good job of fer ti li sa tion are the farm ers who are
mov ing in the bi o log i cal direction, and they do an ex cel lent job of
pro duc ing high-qual ity, bi o log i cal prod ucts. This may be a bit ter
pill to swal low for the or ganic people, but it is a fact.”



the sus te nance it con tains. Our body does n’t care what pro ce dure that food went
through to get to us. The body needs good nu tri ent value to en sure it can de rive suf fi -
cient en ergy from that food. What ever works to achieve im proved food value is valid
and should be adopted. My find ing is ex actly the same as yours, Graeme. The grow ers
who are al ready very good grow ers, very good man ag ers and do a good job of fer ti li sa -
tion are the farm ers who are mov ing in the bi o log i cal direction, and they do an
excellent job of producing high-quality, biological products. This may be a bitter pill
to swallow for the organic people, but it is a fact.Graeme: Our mo ti va tion for in volve ment in sus tain able ag ri cul ture ba si cally re lates
to a de sire to try to im prove the food qual ity of pro duce, but the pre vail ing pop u lar phi -
los o phy in hu man nu tri tion in volves the cor rec tion of def i cits with sup ple ments. There 
is cur rently a huge use of these nu tri tional sup ple ments in Aus tra lia and else where. In
your ex pe ri ence, is it pos si ble to sub sti tute good hu man nu tri tion with bot tles of mul ti -
vi ta mins, min er als and high-tech an ti ox i dants? Can you coun ter act the junk food with
these additives or are you dreaming?Arden: I think you’re dream ing. Sup ple ments are just that. They need to be added on
top of a good diet. The space pro gram re vealed the short falls of this idea. It was found
that the as tro nauts could n’t sur vive on pills. They came back to earth with mus cle loss
and bone loss. We sim ply can’t do well with out nat u ral food. We see it with pa tients in
my clinic. We can come up with an ex cel lent nu tri tional sup ple ment pro gram in clud -
ing IV nu tri tion, herbs, vi ta mins and var i ous min eral sup ple ments, but sup ple ments
are never as good as what na ture can put in there in a food stuff. We need it in that bi o -
log i cally active form for two rea sons: One - be cause of the bio chem is try, and two - be -
cause of the bio phys ics - the energetics that we are de riv ing from that sys tem. We
sim ply can never get that en ergy pack age from a pill. Un for tu nately, be cause of our
food chain no lon ger con tain ing the nu tri tion that it should, we need to aug ment that
short fall. Sup ple ments are not a pan a cea, and they should not sub sti tute good food.
There is an other prob lem loom ing, which is related to sup ple ments. Be cause of the in -
creased de mand and pub lic aware ness of herbs and other sup ple ments, our na tive sup -
plies of many of these sup ple ments have run out, and so we now have com mer cial
pro duc tion us ing con ven tional ag ri cul ture. These herbs are now de fi cient in ba sic nu -
tri tion like the ma jor ity of our food, and con se quently their value is greatly de creased.
Us ing chem i cal prin ci ples to grow Gin seng or Echinacea is not a good idea. These
med i cines no lon ger work the way they are sup posed to. Ho meo pathic phy si cians and
herb al ists have ma jor prob lems, be cause of this in creas ing nu tri tional deficiency in the 
materials with which they work.Graeme: We have had tre men dous re sults with humates and humic acid, and I’m
aware that it is pos si ble to use too much of a good thing with these ma te ri als. What are
the neg a tives as so ci ated with overuse?Arden: There are two prob lems here. I agree that humates can pro vide an in valu able
boost to fer til ity, but, if over used, they are ca pa ble of ty ing up valu able nu tri ents.
Humates have the ca pac ity of bind ing pes ti cides and toxic chem i cals in the soil. It’s a
bit like the use of ac ti vated car bon for hu man health. If you were to drink a poi son, the
ini tial ther apy would be to give you ac ti vated car bon, and humates per form a sim i lar
func tion in the soil. How ever, it is pos si ble to over-ap ply this ma te rial and ‘lock up’
nu tri tion as a re sult. It’s like any thing that is over-ap plied. Cal cium is very valu able,
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but what hap pens when you ap ply too much? A lit tle is good, some times more is good,
but a lot can be disastrous. Graeme: Well, what are the ap pro pri ate ap pli ca tions of these ma te ri als?

Arden: Well, there is ob vi ously a vari a tion be tween re quire ments for dif fer ent soil
types. In some soils dry humates can be ap plied at up to a ton per acre [approx 2.5
tonnes per hect are]. It must be re mem bered these are a slow-re lease source of humic
ac ids. If the re lease pat tern is mag ni fied with bi o log i cals, then the max i mum al low able 
ap pli ca tion is re duced ac cord ingly. Humic ac ids, on the other hand, are much more
avail able. We find that we can achieve great re sults with up to 10 to 15 litres per hect -
are per sea son. How ever, if we go be yond 25 litres per hect are per sea son, then we start 
see ing de creased yields. We start see ing nu tri ents go ing out of so lu tion. They be gin to
be come tied up. We also start to see a de crease in our bi ol ogy in the soil, be cause a lit tle 
is good, but a lot can be di sas trous. It’s like us ing sugar or mo las ses in the soil. It can be 
a very productive additive, but it can be easily overdone.Graeme: How much is too much mo las ses? We use mo las ses in many of our pro -
grams at around 10 litres per acre.Arden: We also use about 10 litres of mo las ses per acre, but, if we start us ing 20 to 30 
litres per acre [approx 50 to 70 litres per hect are], we are in the dan ger zone. 80 litres
per acre, for ex am ple, can be di sas trous. We start get ting de creased bi ol ogy and even
fer men ta tion, and the as so ci ated pro duc tion of al co hols, which are not good. We start
pre cip i tat ing cal cium when we get al co hol and we can start the pro cess of steri li sa tion.
As far as sug ars go, we are look ing at 9 kg per sea son per acre. When we cross this
thresh old, we start seeing a reversal in our benefits.Graeme: Is there any dif fer ence be tween white sugar and raw sugar?Arden: As a rule it does n’t seem to make much of a dif fer ence. It makes more of a
dif fer ence, in some cases, whether you are us ing sugar or mo las ses. If you have a high
iron con tent, you should be care ful of mo las ses be cause of its iron con tent. There are
some bi o log i cal prod ucts that should n’t be mixed with mo las ses be cause of the risk of
un wanted fer men ta tion. There are oth ers that thrive in the pres ence of mo las ses. Su -
crose is the pri mary car bo hy drate in both sugar and mo las ses, but the dif fer ence is that
there are other minerals present in molasses.Graeme: I guess this whole is sue of use and over use of good ma te ri als is also rel e -
vant in re la tion to the use of crusher dust. You are no doubt fa mil iar with the use of this
rock dust ma te rial for remineralisation and para mag netic ben e fits. We have grow ers
who ap ply sev eral tonnes per acre ev ery year - Is this a potential problem?
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Arden: There are re ally only two neg a tives about putt ing on large amounts of
crusher dust. One re lates to the pos si bil ity of un bal anced min eral con tent in the crusher 
dust. Iron can be a prob lem, and there is even the po ten tial for heavy-metal con tam i na -
tion in some of these ma te ri als. The sec ond neg a tive re lates sim ply to the cost of large
ap pli ca tions. How ever, from a bi o log i cal per spec tive, the more fer tile the soil is, the
higher the mag netic sus cep ti bil ity. It must be made clear that this does n’t guar an tee
that the higher the mag netic sus cep ti bil ity, the more fer tile the soil, be cause it de pends
to tally on what makes up that mag netic sus cep ti bil ity. For ex am ple, you don’t want a
fer ro mag netic sit u a tion; you want the in flu ence to be paramagnetic. High iron can
introduce ferromagnetism to the picture.Graeme: That is a ques tion I need an swered. Does one ex clude the other? If you
have a very high para mag netic read ing on a Phil Callahan Soil Meter [PCSM] and you
find, on fur ther anal y sis, that the ma te rial con tains 7% iron, how do you dif fer en ti ate
para mag net ism from fer ro mag ne tism and ana lyse likely benefits?Arden: Yes, the dif fer en ti a tion is dif fi cult, and of course you don’t want iron tox ic ity 
in the soil. Para mag net ism is lower on the scale as far as mag netic sus cep ti bil ity goes.
It’s a range - you start at zero - be low zero is dia mag netic and above zero is ini tially
para mag netic - and then, once you get over a thresh old, you are now fer ro mag netic.
It’s sim ply a de gree of mag netic sus cep ti bil ity - para mag netic be ing the lower de gree,
and it is this low-level para mag netic en ergy which is so closely related to soil fertility.Graeme: Is there a one-on-one re la tion ship - the more crusher dust you ap ply, the
higher you will lift your soil para mag net ism?Arden: Yes, there is a di rect re la tion ship here. The more you put on, the higher your
over all score is go ing to be. There is an ob vi ous di lu tion ef fect re lated to whether you
spread it on top or work it into the whole six inches of aer o bic zone. If you can in flu -
ence that zone, the ben e fits will be great est. If we can in crease soil CGS (units of mea -
sure ment on the Callahan me ter) by 100, we get di rect ben e fits - both with mi crobes
and crop pro duc tion, par tic u larly root growth.Graeme: Is there a re la tion ship be tween over all min eral bal ance and that para mag -
netic effect?Arden: What ever soil you have - if you in crease the mag netic sus cep ti bil ity, you get
better ef fi ciency of what ever you have there. There are ben e fits for poorly bal anced
soils, but ob vi ously, if you cou ple mag netic sus cep ti bil ity im prove ments with nu tri -
tional bal ance in the soil, you maxi mise the best of both worlds.Graeme: Para mag net ism can be a dif fi cult con cept to grasp for grow ers. Could you
pro vide a simple ex pla na tion of this phenomenon?Arden: Well, when you in crease para mag net ism, you are es sen tially set ting up an
an tenna to re ceive mag netic en ergy. It is en ergy that grows liv ing things. Mag netic
sus cep ti bil ity is ba si cally the abil ity of a sub stance to col lect elec tro mag netic en ergy,
par tic u larly ra dio waves in the at mo sphere. Ra dio waves are very im por tant for driv ing 
plant growth and mi cro bial growth. When you in crease a soil’s mag netic sus cep ti bil -
ity, you in crease its ca pac ity to harness these radio waves.Graeme: Thanks. That should help clar ify the con cept. One of the ma jor dif fer ences
be tween your ap proach and the Albrecht ap proach, as rep re sented by Neal Kinsey, re -
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lates to the size and cost of treat ment pro grams re quired to cor rect prob lems. At a re -
cent Kinsey sem i nar, it was hard not to miss the de spair of some of the broad acre
grow ers pres ent, as Neal talked about 700 kg of am mo nium sul fate per hect are and ex -
pen sive trace el e ment ap pli ca tions re quired to reach min i mum lev els. Your ap proach
does n’t in volve the num bers game to this ex tent, and you seem con fi dent that you can
lift pro duc tion in any soil cost-ef fec tively, re gard less of its con di tion. What are your
com ments regarding these contrasts?Arden: We be lieve that it is pos si ble to in crease the ef fi ciency of what ever you have.
I agree with Neil re gard ing the im por tance of hav ing suf fi cient cal cium in the soil to
en sure a good fo liar re sponse, but if the cal cium cor rec tion is not fea si ble, then we look 
at other op tions like the con cept of pro vid ing a local ised sup ply. We might drib ble
pelletised lime down be side the seed with a lit tle car bon at tached to set up a lo cal,
avail able cal cium source. We might hit it a lit tle later with a cal cium fo liar, and we now 
are start ing to achieve that all-im por tant cal cium base. This base alone will give you a
higher mag netic sus cep ti bil ity, and you will ben e fit ac cord ingly. I’ve seen many soils
com pletely out of bal ance, which have sig nif i cantly in creased yield sim ply by adding
some paramagnetic rock down beside the seed.Graeme: There is an other con flict here be tween the two ap proaches. Neal Kinsey is
ad a mant that broad cast ing is the most ef fec tive fer ti lis ing ap proach as op posed to
band ing be side the seed. He be lieves that broad cast ing en cour ages better root growth
and en sures a better ultimate response.Arden: Well, he’s ab so lutely cor rect, long-term, but the bot tom line with many of the 
farm ers we work with is that if you set that de mand upon them, we don’t get any thing
done. If we can at least get a foot in the door with in ex pen sive band ing, then farm ers
see the re sults, and they be gin to see the po ten tial for im prove ment. Maybe they will be 
able to af ford to broad cast af ter these im prove ments. We sim ply have to work with
what ever pa ram e ter we are given. It is un de ni ably better to broad cast, but what hap -
pens when we can’t afford the luxury?Graeme: The Reams ap proach has a strong em pha sis on the im por tance of phos -
phate, par tic u larly in re la tion to its im por tance in plant sugar pro duc tion. Carey Reams
was a strong ad vo cate of the use of soft rock phos phate to build phos phate lev els to in -
crease brix lev els. Has this em pha sis changed at all dur ing the past few decades?Arden: The fact is that, if we have prob lems with in sec ti cides, dis eases and weeds,
then we have an im bal ance in that soil, re gard less of what the con ven tional soil test fig -
ures might be tell ing us. Carey Reams showed that in sect and dis ease prob lems are re -
lated to the brix level of plants. He also showed that weeds are ev i dence of nu tri tional
im bal ance - of ten in volv ing cal cium and phos phate def i cits or po tas sium ex cesses.
Soft rock phos phate, be cause of its col loi dal na ture, is a very avail able source of both
cal cium and phos phate. When we look at the im por tance of phos phate in plant sugar
pro duc tion, we must go back to ba sic pho to syn the sis, the Kreb cy cle and the cit ric acid
cy cle, which is in all liv ing mi cro or gan isms. Phos phate is a key com po nent of that -
par tic u larly in the form of ADP and ATP. If you don’t have an ad e quate amount of
phos phate avail able, you will not have sugar pro duc tion, and con se quently you won’t
have sugar com bus tion for en ergy and plant growth. Yes, phos phate re mains a pri mary 
em pha sis in this sys tem, and soft rock phos phate is un de ni ably the best source of this
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el e ment. How ever, it must be remembered that it is the microorganisms which
determine phosphate availability.Graeme: We use a va ri ety of mi cro bial inocula as part of a bal anced pro gram, but
there is a ten dency for un scru pu lous op er a tors to over sell these ma te ri als...Arden: I agree with you, Graeme. You have to pro vide nu tri tional bal ance for a bi o -
log i cal sys tem to op er ate. The ques tion that should be asked is: “How come these ben -
e fi cial or gan isms are not ac tive in the soil now?” The rea son is be cause the
en vi ron ment is not conducive for them. When you take these mi cro bial prod ucts and
add them to the soil - it’s like tak ing a hu man be ing and plac ing them on the moon
with out a space suit. The rea son we are not there now is be cause the en vi ron ment is not
suit able and the soil is no dif fer ent. We have to pro vide good nu tri tion in the soil for
mi crobes to func tion well. Sim ply add ing a mi cro bial prod uct guar an tees us noth ing. It 
is pos si ble to build a good bi o log i cal sys tem with out a mi cro bial in oc u la tion, sim ply
by the use of fish, sea weed, humic acid, com posts and sugar. How ever, inoculants tend 
to speed up the pro cess. They can give a jump-start. 

Graeme: The like li hood of good bi o log i cal re sponse is con di tional on pre-ex ist ing
or ganic hu mus lev els in the soil. We de sign all pro grams with a view to build ing these
hu mus lev els. Can you of fer any new in sights into this car bon-build ing process?Arden: Yes, I think there is one as pect that is of ten over looked here. It should al ways 
be re mem bered that the qual ity of your nu tri tion de ter mines the qual ity of the fod der
that you have to re in cor po rate into the soil and turn into or ganic car bon. In many of our 
con ven tional soil sys tems the crop res i dues com prise an ex tremely high lignin fi bre
and very low car bo hy drate or free sugar. Lignin takes a lot of en ergy to break down,
and the hu mus pro duc tion is limited by this problem. Graeme: Yes, it’s much the same with com post pro duc tion. Your com post will only
be as good as the in gre di ents it con tains. The home gar dener’s lawn clip ping com post
is a prime ex am ple. If they were to add rock phos phate, humic acid, an i mal ma nure and 
mo las ses to the clip pings, their end com post would be far more productive.Arden: Yes you tend to reap what you sow. The mi crobes work more ef fec tively
with good nu tri tion, and you end up with a case of the whole be ing greater than the sum 
of the parts.Graeme: I’d like to take the op por tu nity to ask a se ries of ques tions that may be of
help with some of the prob lem soils we deal with reg u larly. Firstly, high-cal cium soils
- soils with 80%+ base sat u ra tion of cal cium and the as so ci ated lock ups. Is the fo liar
op tion the only way to en sure ad e quate trace el e ment avail abil ity for the crop?Arden: Foliars are an ef fec tive way to get the sys tem to go, but I of ten like to try to
get things in the soil, if I can, to get it bal anced. I might look at humic ac ids, car bo hy -
drates like sugar and maybe Vi ta min B12 to get things avail able. That’s when the
Reams test co mes into play. We may ap pear to have a cal cium over load, but how much
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is avail able? I’ve seen sour grass weeds grow ing in cal cite soils, which tells me that we 
still have, func tion ally speak ing, a cal cium de fi ciency in that soil. I need to do some -
thing to get the cal cium work ing in that sys tem. I may use liq uid cal cium as a cat a lyst
on the soil for rapid ac ti va tion. I may use am mo nium sul fate. This ma te rial of ten works 
very ef fec tively when we have a high base sat u ra tion in or der to get some cal cium
avail able and to gen er ate some mi cro bial ac tiv ity. There are many fac tors de ter min ing
a plan of ac tion. What is the CEC? Do we have 80% cal cium in a sand or clay soil? Are
we in an arid or trop i cal en vi ron ment? The rea son I ask this is be cause, if we don’t have 
wa ter con trol in a high-cal cium soil, then de hy dra tion is go ing to be an is sue. If I try to
do too much at once in this sit u a tion, I may pro duce too much crop for what my late
sea son wa ter sup ply can han dle. So, now I have too much wa ter de mand and I de hy -
drate my whole crop, my bi o log i cal sys tem falls in the sink and noth ing works for me.
Each sit u a tion must be eval u ated in de pend ently. Graeme: What is your opin ion of the use of nat u ral hor mones to ma nip u late plant
growth?

Arden: Yes. I did a re search pro ject on gibberellic acid and growth hor mones in gen -
eral at the Uni ver sity of Ar i zona. I find that, if I un der stand the energetics of nu tri tion, I 
can get the same out of nu tri tion as I can from hor mones. A good ex am ple - A col -
league of mine, Jep Gates, works in the cot ton in dus try, where they use a hor mone
called Pix, in or der to slow down the growth of cot ton and to get it to set bolls. We can
get the ex act same thing hap pen ing with the use of nu tri tion. In plant growth there is
the Yin (fe male) or acid en ergy, and there is also the Yang (male) or al ka line en ergy.
Do you want to set fruit or do you want to get growth? If we want fruit and we have es -
tab lished a good cal cium base, ei ther lo cally or re gion ally, then I can ap ply an
acid-based fo liar and I can set fruit with that. There is a com mon prob lem with or -
chards and grapes, where we have one good year fol lowed by a poor year. This is a
nutritional problem. Graeme: The sea son can play a big role. We work with a lot of trop i cal fruit in North
Queensland, and this past sea son there has vir tu ally been no win ter. Some grow ers
have had mixed re sults in ma nip u lat ing fruit ing re sponse in these con di tions. Can you
of fer any advice?Arden: In an ex treme sit u a tion like this it means that you need a lit tle more power. A
sin gle fo liar is sim ply not pow er ful enough to get that sys tem to switch. It is also im -
por tant that, if you use hor mones, you run the risk of caus ing an en ergy switch with out
the nu tri tion to sup port it. A good base sat u ra tion of cal cium is the crit i cal fac tor here.
If you have this pre req ui site, then you do both a fo liar ap pli ca tion and a ground ap pli -
ca tion. You come in with some thing like superphosphate on the ground, which cre ates
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a pow er ful acidic re ac tion. I might even use am mo nium sul fate or a com bi na tion of
these. Then I come back with a fo liar spray of vin e gar, phos pho ric acid, some house -
hold am mo nia, sea weed, fish, maybe a lit tle sugar and maybe a de fi cient trace el e ment. 
Amongst these ba sic in gre di ents, vin e gar should be ap ple-ci der vin e gar, the car bon
(sugar) is in there to buffer it, so I don’t burn the leaves. I may in clude humic acid, if I
can get it to mix (we al ways do a jar test first). Sea weed in gen eral works better on the
leaf and fish better in the soil. I had a 100-acre wal nut plan ta tion in Cal i for nia, which
had pro duced so badly that the farmer was go ing to rip them out. It was a spe cies that
be came no to ri ously un pro duc tive af ter fif teen years - these were eighteen-year-old
trees. I said, “Well, just give us a year, and we will see what we can do.” We had to hit
that with three heavy foliars in or der to kick it over to fruit ing. He had been yield ing
only º of a tonne per acre. The first year he had be tween Ω and æ of a tonne, the sec -
ond year he got over a tonne, and the third year he had 2 tonnes - so much for the wax -
ing and wan ing of years. And not only did he even tu ally in crease yield by 800%, but he 
got a pre mium, be cause the nuts were of su pe rior qual ity. We had al ready pre pared the
nu tri tional base, but we still had to hit with a fo liar once a week for three weeks in or der 
to get the sys tem to switch.Graeme: What is the rea son for your use of house hold am mo nia in your fo liar rec i -
pes? Why not use am mo nium sul fate or any other am mo nia source?Arden: You have to be very care ful with am mo nia when you are putt ing it out on the
crop. If you put too much out there on the crop, and your brix read ing is n’t high
enough, Phil Callahan has shown that am mo nia is the most ef fec tive ra di a tion pump to
call in the in sects. You just need a lit tle am mo nia, so you are just kind of teas ing it out
there. We al ways pre fer to use am mo nium sul fate in the soil to en cour age mi crobes
and to get the cal cium work ing, and we use a very di luted am mo nia in the fo liar rec i -
pes. This usu ally seems to work best. Re mem ber that you also need to in clude a car bon
with am mo nia, so you don’t lose it. We use sugar rather than mo las ses, and it also
buffers against leaf burn.Graeme: Is that one of the rea sons that sea weed works so well in broad acre foliars,
where four litres of prod uct in forty litres of wa ter is a dan ger ous di lu tion rate, but if
you add sea weed, you don’t get burn ing? Is it the com plex sug ars in the sea weed pro -
vid ing this buffer?Arden: I think so, yes. Plus you are pro vid ing hor mones and other broad-spec trum
nu tri tion, so that the plant is better equipped to han dle the stress.Graeme: I’d like to ask you for your eval u a tion of the re li abil ity of mon i tor ing brix
lev els and as so ci ated plant health us ing re frac tom eters. How solid is the high brix /
pest re sis tance con nec tion? Does a good brix of 12+ au to mat i cally confer pest
resistance?Arden: You must al ways take en vi ron men tal fac tors into con sid er ation when us ing a 
refractometer. For a start, the 12-brix read ing must come from the weak est part of the
plant. You also have to con sider the de hy dra tion is sue. De hy drated plants have con -
cen trated sugar in the leaf, and you will al ways get a higher read ing. You must al ways
cor re late brix read ings with field ob ser va tion. If I have a brix read ing of 20 and I have
pest prob lems, then that is ob vi ously an ab er rant brix read ing. When we have fac tored
in all con di tions, a true 12 does not have in sect prob lems. Let’s take sweet corn as an
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ex am ple. You may take a read ing of the ear and you may have 24 brix, yet the corn bor -
ers are run ning ram pant. What you will find with that sweet corn is that, if you take a
read ing of the stem or the main roots, you will have a brix read ing of 4 or 5. What’s
hap pen ing is that na ture is mov ing all of the car bo hy drates into the ear in an at tempt to
re pro duce the spe cies, so it’s a fic ti tious level in the cob. The other in flu ence at work
here can be ge netic ma nip u la tion and breed ing, where free sug ars are forced into the
fruit with out the plant hav ing the op por tu nity to uti lise these sug ars to keep the whole
plant healthy. So, again you look at the weak est point of the plant - you don’t mea sure
the fruit. An other source of false brix is what we call vas cu lar plug ging, where there is
no sugar trans port out of the leaves. It just sits there, but it’s not healthy. It’s just like
con sti pa tion in hu mans. You could say you’re full, but you have n’t had a bowel move -
ment in a week. If we take these things into con sid er ation, then the refractometer is a
very valu able tool to mon i tor plant health. Re mem ber though that all tests should be
used within a con text as to what you are go ing to do about it. You may need to cor rect a 
def i cit or you may need to catalyse avail abil ity with a bi o log i cal, but you make that de -
ci sion based on a va ri ety of ob ser va tions, and refractometer read ings are one of those.
Even con ven tional anal y sis should be con sid ered within a con text like this. It is com -
mon, for ex am ple, us ing con ven tional leaf anal y sis, that you will be told that your ni -
trate is low. How ever, your crop may be do ing fine - it’s putt ing on fruit, the fruit is
grow ing and you don’t have an in sect prob lem. One sure way to get in sect prob lems in
this sys tem is to add ni trate ni tro gen when it is not needed, be cause then you lower
your brix read ing, you get more wa ter in the plant and the in sects move in. No test data
should be used in iso la tion. If the field ev i dence con tra dicts the test re sults, then more
evaluation is needed before taking action. For all deficiencies you must always
evaluate whether it is a quantitative or qualitative deficiency.Graeme: I was won der ing about your ex pe ri ence with weeds. Weeds are of ten
called a sign post to nu tri tional de fi cien cies. Do you have con crete ev i dence of this nu -
tri tional link?

Arden: Ab so lutely and with out ques tion. Three to five years into a pro gram weed
prob lems be gin to sig nif i cantly di min ish. Sour grass weeds are in dic a tive of a func -
tional or qual i ta tive cal cium prob lem. It may be quan ti ta tive, too, but it is a func tional
cal cium prob lem. Broad-leaf weeds are a func tional phos phate and pot ash is sue, and
suc cu lent weeds (the viney things on the ground) are a car bo hy drate is sue. An other in -
ter est ing thing is that, when bal ance im proves and brix read ings go up, then the brix in
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the weeds goes down. The in sects go from eat ing the crop to eat ing the weeds. Again,
if you’re not out in the field looking at these things, you won’t see them.Graeme: Are you fa mil iar with a bal anc ing phi los o phy popu lar ised by a New Zea -
land con sul tant, Pe ter Lester, which has an em pha sis on the im por tance of man ga nese? 
His cli ents put on high man ga nese ap pli ca tions, and many claim results.Arden: Yes, I am fa mil iar with this ap proach, Graeme, but I sus pect that they are
mis read ing their re sults. It goes back to en ergy. Any time we are us ing a metal we must
re mem ber that a metal is a very strong con duc tor. You can ap ply met als when you may
not nec es sar ily need them, and they are a tre men dous con duc tor. You can in sti gate
large amounts of en ergy re lease in the sys tem. You think - “I put man ga nese on and I
got this great re sponse” - but it need not nec es sar ily be the case - The strong metal con -
duc tor gave en ergy re lease, which in turn gave the crop re sponse.Graeme: En ergy re lease and nu tri ent re lease are ob vi ously two sides of the same
coin, but there are some ques tions I’d like to ask about the phe nom e non of nu tri ent re -
lease in gen eral. We have had good re sults re leas ing tied up nu tri ents by bi o log i cally
ac ti vat ing the sys tem, but the hard est el e ment to re lease has been pot ash. Even though
there can be huge amounts of this el e ment locked up in heavy soils, we rarely see good
nu tri ent re lease gains re flected in sub se quent soil tests. Can you throw any light on this 
problem?Arden: You must re mem ber that the crop will con sume a lot of pot ash, com pared to
phos phate, where some is con sumed, but a lot of it is cy cled. Crops use large amounts
of pot ash and cal cium. You may be suc cess fully re leas ing pot ash, but it is be ing used
to pro duce the crop. With the Reams test we find that pot ash avail abil ity is di rectly re -
lated to our cal cium avail abil ity. This is a func tional and qual i ta tive is sue. It has noth -
ing to do with con ven tional soil test num bers - it has to do with bioavailability. When
we make cal cium bi o log i cally avail able, then it seems to be eas ier to get our potash
functionally available.Graeme: While we are talk ing pot ash, what are your feel ings about the use of
muriate of pot ash vs. sul fate of pot ash?Arden: The only time we would con sider muriate is if the soil needed chlo rine. Chlo -
rine is ac tu ally re quired at about 10 ppm, but you will ap pre ci ate the fact that very few
soils to day have a chlo rine short age. In con junc tion with Dan Skow, Phil Wheeler and
sev eral other or gani sa tions, we are farm ing sev eral mil lion acres with this eco-ag ri cul -
ture, bi o log i cal ap proach, and we are do ing this suc cess fully with out us ing muriate of
pot ash. Muriate is de struc tive to ben e fi cial or gan isms, and it also af fects ac tive car -
bons (ba si cally all salts tend to do this). It is re ally a poor en ergy pro ducer. Many con -
ven tional pro grams have in ad ver tently re placed cal cium with pot ash, and qual ity
suf fers as a re sult. Muriate is a strong salt that in creases con duc tiv ity, and it can pro -
duce growth, but it is not sus tain able. It steri lises the soil, and sul fate of pot ash is a far
better ma te rial in this re gard. We re ally have to get our cal cium base mov ing, and then
re move muriate of pot ash from the pro gram im me di ately, or, in some situations, we
may need to take it a little more slowly.Graeme: I would like to know your opin ion re gard ing the rel a tive ben e fits of con -
ven tional v’s or ganic sys tems. Do you pre fer ei ther, or would you rather have a com bi -
na tion of both? In my opin ion, a func tional hy brid works better.
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Arden: I think you’re ab so lutely right. Our con cept of bi o log i cal farm ing is the best
of both worlds. The con ven tional sys tem has learned to man age busi ness on the farm
very well. They are very ef fi cient man ag ers. The or ganic sys tem ac knowl edges the
need for bi o log i cal bal ance with non-toxic in puts. Un for tu nately they may not be do -
ing a very good job achiev ing this bal ance, but at least they un der stand the im per a tive.
We com bine these two sys tems. We use good com mer cial fer ti lis ers - if used cor rectly
in a bi o log i cal sys tem, they do the job very well, and the ul ti mate goal of course is pro -
duc ing nu tri tion ally rich food. How ever you achieve this goal is valid. Bi o log i cal
farm ing should be both eco nom i cally and eco log i cally sus tain able - we have to have
both. Farm ing may be a great way of life, but only if you are profitable enough to pay
your bills.Graeme: There seems to be a gen u ine spir i tual com po nent to your work. Carey
Reams was a pro foundly re li gious man. Dan Skow ap pears to be of a sim i lar ilk, and
one of the chap ters in your book is ti tled ‘The Di vine Blue print’. How im por tant are
your personal beliefs in your work?Arden: Well, I think it’s a le git i mate ques tion. I think it has to do with the ques tion
“What are you do ing your work for?” As a phy si cian, my con cern is the link be tween
hu man health and soil health. Farm ers have an in cred i bly im por tant role to play as food 
pro duc ers. I have of ten heard farm ers tell me that they don’t eat what they com mer -
cially pro duce. They keep a sep a rate plot, which does n’t get all the poi sons, and that is
what they feed their fam i lies. To me this idea em bod ies an un for giv able lack of re spect
for your fel low man. The lu di crous thing is that even this self ish at tempt to pro tect your 
own fam ily from poi son is of ten point less, be cause your chil dren will even tu ally marry 
out side of the fam ily and that pol luted food you pro duced and sold may well have fed
your fu ture daugh ter or son-in-law. As a farmer, any thing I do af fects my neigh bours
and fu ture gen er a tions. I see, as a phy si cian, that the food that peo ple eat de ter mines
their health. The in teg rity of the farmer de ter mines the in teg rity of that food chain.
Those farm ers who ac knowl edge that con nec tion seem to find the an swers to their
prob lems. They are mo ti vated by a com pas sion for their fel low man and a com pas sion
for the soil, be cause they want their chil dren and grand chil dren to have the op por tu nity 
to farm. These are the big suc cess sto ries in eco-ag ri cul ture. They are the ones pro duc -
ing the best qual ity food. It does n’t mat ter what re li gion you sub scribe to. The ba sis of
all re li gions is that you take your fel low man into ac count and you treat your fel low
man how you would like to be treated your self. We are not an is land unto our selves.
What ever we do af fects our fel low hu man be ings, and, if we un der stand that, our de ci -
sion mak ing pro cess is dif fer ent. We should still make profit - we were meant to be
prof it able - and it is a lot more re ward ing, how ever, achiev ing prof it abil ity sustainably.Graeme: Fi nally, I’d like to ask you about your rea sons for be com ing a Doc tor of
Med i cine af ter years as a lead ing ag ri cul tural con sul tant. Why did you de cide to move
in this par tic u lar direction?Arden: Well, for many years I had been in ter ested in go ing to med i cal school. Carey
Reams en cour aged the idea, and Phil Callahan also en cour aged me to do that. Most of
the ear lier re search ers I re ally re spected, like Charles North ern, for ex am ple, had com -
bined ag ri cul ture and med i cine. They made that di rect con nec tion be tween soil health
and hu man health. I also no ticed how many farm ers were ill from pes ti cide use -
whether it be more and more birth de fects, lung dis eases like asthma, en vi ron men tal
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sen si tiv i ties, chronic fa tigue, etc, etc, and they had no where to go. There was no one
re ally push ing the con nec tion be tween their farm ing prac tices and their health. So I de -
cided to take the plunge and go to med i cal school. Now, when I speak about soil health, 

I can make the con nec tion be tween what you, the farmer, is ap ply ing to your soil and
what you, the pa tient, co mes to me with symp tom-wise. I can now of fer a wider un der -
stand ing of the im por tance of bi o log i cal farm ing. Not only do you need to be prof it -
able, but you also need to be healthy to en joy that profit. Many of my pa tients are
farm ers, and I re late very closely to these peo ple. The laws of na ture ap ply to all liv ing
things. The hu man body and the soil are closely linked. The di ges tive sys tem is the
clos est par al lel. My in creas ing un der stand ing of each sys tem adds to my abil ity to
make these anal o gies to farm ers. I now feel better equipped to help make a real dif fer -
ence through my medical practice and through my teaching of the principles of
biological agriculture.Graeme: Thank you for time. I’ve re ally en joyed talk ing with you.Arden: I’ve re ally en joyed Aus tra lia, and I’m look ing for ward to returning.
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GARY ZIMMER
Interview recorded December 1999

Amer i can au thor / farmer / con sul tant, Gary Zimmer, has a vi -
sion to ‘change ag ri cul ture’ and he is the kind of highly mo ti vated
‘doer’ des tined to achieve this goal. His book, ‘The Bi o log i cal
Farmer’, is an ex cep tional prac ti cal guide for the pro spec tive
eco-farmer. Gary is Pres i dent of Mid west ern Bio-Ag, the most
suc cess ful US com pany in volved in sus tain able ag ri cul ture. He
has trained and nur tured over sixty com pe tent con sul tants fan -

ning the Mid west and be yond, and he has es tab lished the Bio-Ag Learn ing
Cen ter with an as so ci ated trial farm where his leg end ary field days draw large
crowds. Gary is a trained Brookside con sul tant with a mas ters de gree in dairy
nu tri tion. His con sult ing ser vices have grown from a dairy base to now en com -
pass most ar eas of ag ri cul ture and hor ti cul ture. He be lieves that large-scale
change in ag ri cul ture can best be achieved by en cour ag ing con ven tional farm -
ers to visit suc cess ful bi o log i cal farms, and he pro motes his ‘see ing-is-be liev -
ing’ ap proach at field days around the coun try. It is a con sid er able
achieve ment to de velop an en tire ap proach, to pos sess the prac ti cal skills to
take the the ory to the pad dock and to have the ver bal skills to com mu ni cate
your find ings to your fel low farm ers. In Gary there is the in spi ra tional pas sion of 
the zealot. He is in love with farm ing and he strives to ig nite - to spark that ex -
cite ment in all he meets.

Graeme: Con grat u la tions on ‘The Bi o log i cal Farmer’ - it was an im pres sive ef fort.
What was your ma jor mo ti va tion for writ ing the book?Gary: Well, it started out, about ten years ago, as a train ing man ual for our con sul -
tants in our busi ness of bi o log i cal farm ing. We have a large num ber of con sul tants and
they needed train ing. It was a note book that kept grow ing un til farm ers started ask ing
about it. We don’t have any se crets, so I started giv ing out the man u als and build ing on
the in for ma tion. Two or three years ago, Acres USA ap proached me and sug gested
that I do a book. Dr Har old Wil lis was work ing with the com pany at the time and he
also en cour aged me, so I started knock ing away at the book. It was one of those things I 
could n’t es cape from af ter I had started, but now its done.Graeme: I understand that you strug gled for some time with the ti tle because you
have aver sions to the terms or ganic or sus tain able. Does the ‘bi o log i cal’ tag pretty
much wrap up what you are try ing to achieve?Gary: Cer tainly, but I guess I could have called it ‘The Chem i cal, the Phys i cal and
the Bi o log i cal’, be cause these are the three things we are try ing to in flu ence within our
ap proach. How ever, if the pop u lar soil bal ance ap proach has a weak link, it is the lack
of fo cus on soil bi ol ogy. Of ten peo ple don’t grasp the im por tance of un der stand ing,
feed ing and tak ing care of the liv ing soil. Part of this is un der stand ing what we don’t
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know about it. Let’s be a lit tle hum ble about it and say, “Well, this is Mother Na ture,
lets use some com mon sense and treat it like a liv ing thing.”Graeme: You’re the pres i dent and founder of Mid west ern Bio-Ag, a sus tain able fer -
ti liser con sult ing firm, but the main fo cus of your ap proach has been on the power of
dem on stra tion. Talk is cheap - farm ers like to see a sys tem at work. Tell me about your
plans to ex tend this con cept on a much larger scale.Gary: Well, we started off as dairy nu tri tion peo ple, but we wanted to build nu tri tion
from the soil up. Our com pany grew from the suc cess that we had in the dairy in dus try.
Peo ple used to say, “What are your goals?” Well, my goal was to change ag ri cul ture,
and I started with uni ver sity re search and trial plots. Pretty soon I real ised that you can
re search and prove pretty much any thing that you want, but peo ple just take it with a
grain of salt. If we are go ing to change ag ri cul ture, it’s got to be with the suc cess of the
farms we work with. That’s why I in tro duced the con cept of a model bi o log i cal farm,
where I can bring in the farm ers to see for them selves. Farm ers be lieve what they see.
If they can go to a farmer who is do ing well, he’s happy with what he’s do ing, and he’s
hav ing fun, then it catches on. If you mark a map of Amer ica with pins rep re sent ing
those in volved in bi o log i cal ag ri cul ture, you’ll see that the pins are in clus ters. Well,
we need to ex pand those clus ters. Farm ers have to change their think ing first be fore
em bark ing in this area, and it can be dif fi cult for them. I’d like to ease that tran si tion -
make it more com fort able for them by giv ing them ac cess to guys that have al ready
done it. It’s hard to take risks these days, but grow ers can feel more re laxed about a
change when they see the re sults for them selves.Graeme: You men tioned, in your ad dress last night, the idea of pub lish ing a list of
one hun dred model farms in Acres USA to en cour age this ‘see-and-be lieve’ con cept.Gary: Yes, I had talked to Chuck Walters about this con cept a cou ple of years ago. I
have all kinds of farm ers that are will ing to share their farms and their in for ma tion.
They’re proud of it - there’s plea sure in what they are do ing! Farm ing is n’t only about
money. It’s about feel ing good about how you are farm ing!Graeme: It’s in ter est ing that it can also work the other way. Money can mo ti vate the
change. I found it fas ci nat ing lis ten ing to Klaas and Mary-Howell Mar tens yes ter day.
They came to organics when a breakup be tween broth ers re duced their fam ily hold ing
from 1000 acres to 500 acres, and this smaller area was in suf fi cient to sus tain them -
selves and their three chil dren. He was the larg est chem i cal user in his area in New
York State and quite proud of the fact. They re searched how they could sur vive fi nan -
cially on 500 acres and de cided that the higher or ganic pre mi ums were the an swer. It
was only af ter they changed sys tems that they re cog nised the other ben e fits. Now that
the life has re turned to their soil, they have real ised - “Hey, there’s some thing good
hap pen ing here!” Now they’re pas sion ate con verts, out spread ing the word.Gary: I missed their talk. I guess it can work that the money drives them into it and
then they dis cover the sat is fac tion. I’m a strong be liever in the im por tance of main tain -
ing the fam ily farm con cept, but we do work with cor po rate farm ers who are prin ci -
pally gov erned by profit. We have the farm man ager and agron o mist from a
30,000-acre po tato farm here to day. Since work ing with us they have taken $50 an acre 
off their chem i cal bill, they have cut their fer ti liser bill in half, they have taken their ni -
tro gen us age down from 240 units of N to 140 units. They’re grow ing their bras sicas
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and green ma nure crops and do ing well. There is not nec es sar ily an ide ol ogy be hind
their move to wards bi o log i cal farming - it can be simple economics.Graeme: Get ting back to your list of model farms con cept, is it up and run ning yet?Gary: No, not yet. I have a bunch of signs all made up, but ide ally I’d like to in volve
other sim i lar com pa nies in the pro ject. Un for tu nately there is com pet i tive ness in this
in dus try, which can be a prob lem. I just talked to a guy yes ter day from one of the other
bi o log i cal com pa nies and he con fessed that he was un happy with our growth be cause
we might threaten his busi ness. It’s a huge mar ket out there and more can be achieved
working together.Graeme: We’ve had the same prob lem in Aus tra lia as we’ve ex panded. It was al -
ways as sumed that our prob lems would come from the chem i cal farm ing in dus try as
they be gan to per ceive us as a threat. In stead, any strife we have had has come from
within the in dus try. Petty jeal ousy can only be destructive.Gary: Yes, some times we need to pool re sources. I would like to see two hun dred
model farms rep re sent ing ev ery com pany strung out across the coun try, and I’ll be
work ing to achieve this.Graeme: Do you en vis age that the new book will open doors and pro mote an ex ten -
sion of your sphere of in flu ence be yond the USA?Gary: Well, dur ing the last year, when ever I’ve been asked why I’m writ ing the
book, I say its be cause I want to travel to Aus tra lia and New Zea land and this book may 
get me there. My idea of travel is not tall build ings. I like to get amongst the farm ers.
I’ve been to Eu rope and I had dif fi cul ties with the lan guage. It’s hard to make a con -
nec tion there, but Aus tra lia and New Zea land are a dif fer ent story. I’ve al ways been
fas ci nated by those coun tries. We’ve even got a some what sim i lar language [laughs].Graeme: Well, we will cer tainly do our best to get you out there within the next
twelve months. How suc cess ful has Mid west ern Bio-Ag been? Are you be gin ning to
see the same tidal wave of in ter est we are ex pe ri enc ing in Australia?Gary: We’ve been in busi ness for fif teen years now. We started with two hun dred
dairy farm ers, but now we are in volved in most ar eas of ag ri cul ture. At pres ent, we are
try ing to con trol growth with more qual ity and better trained con sul tants. The busi ness
has been very suc cess ful. We have dis tri bu tion cen tres in sev eral states, but the big gest 
prob lem is find ing good qual ity con sul tants. It’s our big gest lim it ing fac tor. I won’t go
into a new state with out a re ally good con sul tant to spear head the ex pan sion. We have
re cently started our in tern sys tem, in the hope of ad dress ing this shortage of trained
staff.Graeme: What is your in tern sys tem?Gary: Well, for the past three years we’ve been tak ing in young guys and they work
on the farms or in the com pany with a min i mal pay, but we in vest time in thor ough
train ing. They may be stu dents or just any one who has a real in ter est in learn ing about
this type of farm ing. It’s just a mi nor way we bring peo ple on board.Graeme: Your in fec tious en thu si asm and pas sion are a timely an ti dote for the
gloom-mer chant at mo sphere that pre vails in times of low com mod ity prices, par tic u -
larly when we des per ately need to fire up a young gen er a tion on the land. I un der stand

182 Gary Zimmer

ANIMAL & SOIL HEALTH



ANIMAL & SOIL HEALTH

that your son works with you on your dem on stra tion farm. Have you found that your
phi los o phy ap peals to the young potential farmers?

Gary: Yes, of ten the chil dren of the farm ers we work with de velop a strong de sire to
be come in volved. Not be cause Dad said they had to, but be cause they are ex cited about 
it. I tried to en cour age my own son to go on to col lege, but he only wanted to farm. He
started at thir teen and bought his first farm at six teen. He is shoul der ing a large debt for 
a twenty-one-year-old, but he’s mak ing money and he loves what he is do ing. I al ways
say that he is the son my fa ther al ways wanted. I was al ways con cerned with ed u ca tion, 
ques tion ing learn ing, but he just gets out there and does it.Graeme: I ap pre ci ated your quotes from Louis Bromfield’s books dur ing your lec -
ture. He re ally had an un der stand ing of the art and craft of be ing a good farmer. His
twenty-point list of the at trib utes of a good farmer should be lam i nated and hung in ev -
ery farm house. What prompted you to re turn to his forty-year old texts for inspiration?Gary: Well, I guess you are fa mil iar with Mala bar farms - Louis Bromfield’s own
prop erty, which he opened as a model farm for bi o log i cal farm ing in the fif ties. As a
Brookside con sul tant some twenty years ago, I stopped and vis ited the Farm ers Es tate
Park in Ohio, which was for merly Mala bar Farms. Four years ago I was ap proached by 
a gen tle man to get in volved in a pro ject to re-es tab lish Mala bar Farms as a model for
bi o log i cal ag ri cul ture. He wanted me to make a pre sen ta tion to the Board of Di rec tors.
Well, I al ways like to re search ev ery thing be fore mak ing a de ci sion. I do my home -
work. I want to see where it’s been and what it’s done. I drove back to Ohio, toured the
Es tate Park and read ev ery book I could get my hands on. I got so ex cited as I read, I
kept say ing “Hey, those are my ideas, how did you get them?” Of course I was two
years old when he wrote them. Con cepts like us ing hy drated lime, bal anc ing with all of 
the trace min er als - in clud ing co balt, mo lyb de num, us ing soil con di tion ers, green ma -
nure crops, chisel ploughs. They even had a Rotovator to shal low-in cor po rate res i dues
- the same sort of things we are do ing, ex cept we have better tools to day. I’ve since
read all of his books and I love his style. ‘Re turn to Pleas ant Val ley’ is a won der ful
book. One term of his I re ally love - he used to talk about ‘spark ing’ farm ers. This re -
fers to when the farmer makes the tran si tion from the pure prod uct, busi ness, money,
sales side of things to the emo tional side - here the in ter est, the en thu si asm, the ex cite -
ment flies like sparks. When the farmer gets ‘sparked’ you cant stop him. They are so
hun gry for in for ma tion. I’ll give you a copy of ‘Re turn to Pleas ant Val ley’ be fore I
leave. I’m sure you’ll en joy it.Graeme: I’m sure I will. There is noth ing more re ward ing than be ing part of a
grower’s dis cov ery of that ‘spark’. I in ter viewed Charles Walters yes ter day, and I
men tioned Gene Poirot, who was also an early pi o neer of the bi o log i cal ap proach.
There is one quote of Gene’s which seems par tic u larly rel e vant to your work. He used
to say that farm ing with na ture should nur ture the soul of man. What do you feel about
this con cept? You look like a guy whose soul is in pretty good shape.Gary: There is no ques tion about it for me. I farm partly to keep my san ity, to re duce
stress. That feel ing on the land, be ing out there, be ing part of it - there is noth ing that
com pares. I al ways say that the farmer on his trac tor with his head phones on, lis ten ing
to rock mu sic, re ally has n’t fig ured out what this is all about yet [laughs].
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Graeme: Yes, and I am of ten amazed at how dif fer ent it has be come for many farm -
ers. I share your rev er ence for na ture and I won der about the souls of farm ers spend ing
their sum mer in a trac tor cab sur rounded by a haze of her bi cide day after day!Gary: Yes, what sort of nur tur ing feel ing can you have when you’re out there poi son -
ing some thing daily?

Graeme: And poi son ing your self, it’s an un de ni able health risk. How can you pos si -
bly feel good about what you are doing?Gary: You put on the mask, then the rub ber gloves, hop in the in su lated cab and turn
on the rock mu sic - you’re not farm ing at that level, you’re in a fac tory job! That’s why
the kids are leav ing the farm. That’s why farm ers talk stress, frus tra tion and big busi -
ness. It hap pened when they lost the spark about what land and na ture and nur tur ing is
all about. Over here, the graz ing peo ple are about the only ones who have re tained the
feel ing on a large scale. They walk the pas tures, they ob serve. Mother Na ture teaches
you ev ery thing you want to know, but you’ve gotta look.Graeme: I see that you pre fer the stan dard CEC test to the LaMotte test. We also use
a com bi na tion of re frac tom eters, sap pH and con duc tiv ity me ters and Horiba ion me -
ters to mon i tor the crop. What other mon i tor ing tools do you use?Gary: In gen eral we rely on CEC tests and tis sue tests. In dairy we mon i tor fer ti lis ers
based on feed test re sults. I’ve looked at the LaMotte test, but it has prob lems in that it
re ally only of fers a snap shot of what is hap pen ing at that pre cise mo ment. You re ally
need to test each week and our farm ers just don’t have the time. I’m not say ing it does -
n’t have merit, but it does n’t fit us well.Graeme: You fa vour us ing nat u ral, slow-re lease fer ti lis ers, par tic u larly rock phos -
phate. Do you use bio-ac ti va tion to speed things up, or phos phate start ers to al low for
the kick-in time?Gary: I like to bal ance the sol u ble with the slow re lease. I di vide pro grams into two
cat e go ries - soil cor rec tion and crop fer ti lis ing. For soil cor rec tion I pre fer slow-re lease 
rock phos phate, com post, hu mus, green ma nure crops, etc. We bal ance the trace min -
er als, cor rect the pH and cor rect the cal cium / mag ne sium ra tio. When we use fer ti lis -
ers in the row, I call them the sol u bles. These feed the plant, they are not fer ti lis ers. We
might use MAP or ammonium sulfate for this purpose.Graeme: You don’t use scan ners in your pro gram, like Phil Wheeler or Arden
Andersen?

184 Gary Zimmer

ANIMAL & SOIL HEALTH

“One term of his I re ally love - he used to talk about ‘spark ing’
farm ers. This re fers to when the farmer makes the tran si tion from
the pure prod uct, busi ness, money, sales side of things to the emo -
tional side - here the in ter est, the en thu si asm, the ex cite ment flies
like sparks. When the farmer gets ‘sparked’ you cant stop him.
They are so hun gry for in for ma tion. I’ll give you a copy of ‘Re turn
to Pleas ant Val ley’ be fore I leave. I’m sure you’ll en joy it.”
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Gary: No I don’t. I con sid ered them when I was in tro duced to them at an Acres con -
fer ence fif teen years ago, and some of my col leagues got into them. How ever, as a
com pany we are not re ally try ing to at tract the guys who think that far out side the box -
the fringe dwell ers. There is no way that we would be work ing on 30,000-acre farms
in volved in in ten sive hor ti cul ture if we walked onto the place with a scanner.

Graeme: I agree com pletely. It’s a cred i bil ity thing. It’s of ten just too much of a
jump for grow ers to em brace this ap proach. There are other op tions that don’t alien ate.Gary: We try to fo cus on the ba sics. Ninety per cent of grow ers still don’t have a grip
on these ba sics. Like the ex am ple I pointed out yes ter day - that guy had farmed
twenty-five years and had never done cal cium! We of ten need to get to page one first.
I’ve watched guys with scan ners re ally go off the deep end. They be gin to think of
them selves as gods. I’m re ally not com fort able with that.Graeme: You are keen on feed ing the soil with cover crops and green ma nure crops.
Do you use mi cro bial inoculants to speed up the break down of green crops when they
are ploughed in, or ex tra ni tro gen to en sure a suit able car bon / ni tro gen ratio?Gary: Well, the ni tro gen op tion is not avail able for my own farm be cause I’m cer ti -
fied or ganic. Like I al ways say to farm ers, “You’ve got to earn the right to not use ni -
tro gen, you’ve got to earn the right not to use her bi cides and in sec ti cides. You have to
earn the right to go or ganic.” I bal ance car bon and ni tro gen with le gumes and green
ma nure and inter-seed ing. If the grow ers are not or ganic, we might use a lit tle am mo -
nium sul fate. As far as inoculants go, we add them to our com posts, and the com post is, 
in ef fect, an inoculant. When we have a minerally bal anced, bi o log i cally ac tive soil,
I’ve proven that we don’t ben e fit from other inoculants. We al ready have the sys tem
fir ing. Of course it is a dif fer ent story in a less fer tile soil.Graeme: You have a strong em pha sis on the im por tance of cor rect till age tech -
niques, ap par ently fos tered by till age guru Don Schriefer. Can you of fer a typ i cal till -
age program?Gary: Well, once again, we are look ing at com mon sense where we al ways con sider
mi cro bial com fort. The life in the soil likes to be left alone. I fig ured out, a long time
ago, that the fence post rots off near the top, not a foot deep down in that soil, and I’m
not into tip ping up that soil. Once again, we look at na ture. In na ture, soils are never
bare. I re mem ber years ago, talk ing to a re ally good farmer and ask ing him what kind
of soil he had - he said, “Well, I try to never let any one see it. I want some thing pro tect -
ing my soils all the time.” Ide ally there should al ways be a cover crop in, but some -
times there are trade-offs. For ex am ple, I have fields on my farm which are now

Gary Zimmer 185

“What sort of nur tur ing feel ing can you have when you’re out
there poi son ing some thing daily?”...“You put on the mask, then
the rub ber gloves, hop in the in su lated cab and turn on the rock
mu sic - you’re not farm ing at that level, you’re in a fac tory job!
That’s why the kids are leav ing the farm. That’s why farm ers talk
stress, frus tra tion and big busi ness. It hap pened when they lost the
spark about what land and na ture and nur tur ing is all about.”



chis elled and dug for this fall. This is the first year I’ve done it. I feel like I’m sac ri fic -
ing my bi ol ogy be cause I want an early spring plant ing. Nor mally you should al ways
have some thing green on the ground. With till age, I’ve got my old Howard Rotovator.
I’m a real be liever in shal low in cor po ra tion of res i dues. A Rotovator is quite ag gres -
sive in chop ping up. We only go two or three inches deep. Then, some times, we do run
over with our sub-soilers. If I drag my big equip ment, which we all farm with to day,
out there and pack those soils down, be cause I’m out there in less than ideal con di tions, 
then I’m go ing to have to re-pick them back up and aer ate them. How ever, I’m not a
big fan of sub-soil ing. This year we did some deeper chis el ling with just a straight tyne, 
fol low ing a wet year last year. If I pack this soil, then it must be aer ated. I’ve tried var i -
ous deep till age tools, but if I have earth worms and tonnes of life in there, then the job
is done for me. I put till age in the cat e gory of her bi cides and pes ti cides - they are nec es -
sary evils. You’re not out there to ex er cise your trac tor. You’d better have a rea son
why you’re do ing it, and your job is al ways to work to wards do ing less.

Graeme: Sim i larly, ro ta tional se quence plays a big role in your pro grams and re -
search. Can you of fer any in sights into ideal ro ta tion prac tices?Gary: Well, some one said at one of my field days that I talk about all these tight ro ta -
tional prac tices, and yet on my own prop erty I have ar eas with corn on corn for nine
years straight. Well, what I’m try ing to dem on strate here is that you can grow corn on
corn for years with out any ni tro gen supplementation, with out her bi cides or in sec ti -
cides. The key is a clo ver crop inter-seeded in my corn crop. If I just grew corn on corn
and did it on bare soils and sprayed her bi cides, how suc cess ful would I have been? A
ro ta tion is to break dis ease cy cles and to give the soil-life a dif fer ent food. The ideas of
Dr Elaine Ingham are very rel e vant here. Corn on corn has never been very suc cess ful.
Farm ers have real ised that, if corn fol lows soy beans or clo ver, then they al ways do
better. The dis ease ex pla na tion of this dif fer ence was re ally not a good enough ex pla -
na tion for me. I needed a better an swer. Elaine pro vided that an swer. She said that it is
re ally to do with the mi cro bial pop u la tions in the soil. The woody ma te ri als, like corn
stalks, pro mote a fun gal pop u la tion. Corn likes to grow in a bac te ria-dom i nated soil, so 
corn on corn pro duces an un de sir able fun gus-dom i nated soil. When I inter-seed clo -
ver, I’m bring ing back some bac te ria. Ro ta tion and this sort of inter-seed ing is actually
manipulating biology. Normally I do like tight rotations.Graeme: You’ve been pi o neer ing the con cept that the per for mance of lime or gyp -
sum is based on the sol u bil ity of the cal cium con tent. This is some thing that is never
mea sured in Aus tra lia. You’ve dis cov ered that some Ag-limes have as lit tle as two
pounds of sol u ble cal cium per ton, while gyp sum might have 25 pounds. Your own
prod uct, Bio-Cal, has six times the sol u ble cal cium con tent of gyp sum. Can you tell me 
more about this con cept of calcium solubility?Gary: Over the years, I’ve al ways had ques tions and strug gles un der stand ing why
rel a tively small amounts of cal cium ni trate or sol u ble, chelated cal cium can pro duce a
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“Like I al ways say to farm ers, ”You’ve got to earn the right to not
use ni tro gen, you’ve got to earn the right not to use her bi cides and
in sec ti cides. You have to earn the right to go or ganic.”
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more im me di ate re sponse than lime. I mean, twenty pounds of cal cium as cal cium ni -
trate can pro duce more re sponse that a ton of lime stone, which con tains 600 pounds! I
thought some thing’s wrong here, and that’s when we got into this is sue of cal cium sol -
u bil ity. Most labs don’t test for this, but we found in dus trial labs that could test sol u bil -
ity. We have de vel oped a prod uct that has 150 pounds of sol u ble cal cium per tonne.
Burnt lime is part of that for mula. I al ways point out that the first lime in this coun try
was burnt lime. They could n’t grind it, so they burnt it. George Wash ing ton plas tered
the coun try with hy drated lime and gyp sum and re ally kick-started ag ri cul ture with
these ma te ri als. The value of these ma te ri als is am pli fied in al ka line soils, where the al -
ka lin ity is based on mag ne sium or an other cat ion rather than cal cium. Acidic soils can
be gin to re lease the cal cium in ground lime stone fairly rap idly, but in al ka line soils the
lime just sits there. Sol u ble cal cium is the an swer here. If we put on 1000 pounds of our 
Bio-Cal, we are get ting 75 pounds of sol u ble cal cium, which is equiv a lent to 75 gal -
lons [approx 300 litres] of cal cium ni trate. There is sim ply no com par i son be tween the
rel a tive cost of these two sources. The cal cium ni trate is sev eral hun dred per cent more
expensive, before you begin to factor in the 6 to 8% sulfur, boron and trace elements in
Bio-Cal.

Graeme: I un der stand that you use your trial farm to test out some of these con cepts.Gary: Yes, I’ve shown, for ex am ple, that, where I’ve put on a ton of lime an acre for
the last five years and mon i tored with tis sue tests, I’ve found that I’m not get ting the
kind of min eral up take and re sponse I want. I have a neu tral pH, which still needs cal -
cium. When I put the Bio-Cal on this block, I got an in stant re sponse. This is what we
do with po ta toes. When we put 1000 pounds of Bio-Cal on po ta toes, we get a dra matic
nu tri ent re sponse. We are tak ing pet i ole tests on po ta toes ev ery week and we see a re -
ally rapid in crease in min eral up take. We find with al falfa that we can in crease the min -
eral con tent by 50%. You can’t do that with Ag-lime. We are get ting 50% in creases in
soy beans. It usu ally takes five years with gyp sum, at one tonne per acre per year, to
achieve this level of response.Graeme: One of the few ar eas we dif fer re lates to your fa voured 1 to 1 iron to man -
ga nese ra tio. We al ways pre fer iron to be higher than man ga nese to en sure ad e quate
iron up take. Do you have re search to sup port your 1 to 1 ratio?Gary: No, but I feel good about it [laughs]. I think you might be talk ing soil lab vari a -
tions here. I’ve seen other tests where you do need to have more iron than man ga nese.
In our dairy work we are look ing at phos pho rus as a key el e ment. We want phos phate
up take for sug ars and en ergy and di gest ibil ity and plant health, etc. If I have high iron
in my soils, usu ally from over-till age, ex ces sive use of caus tic ma te ri als or too much
ni tro gen use, I’m not happy. On a dairy farm, I scream and hol ler if they buy a sin gle
pound of com mer cial ni tro gen. If they buy ni tro gen, I want to know why. They had
better use their ma nures and al falfa and ro ta tion, be cause I don’t want iron build ups.
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“I put till age in the cat e gory of her bi cides and pes ti cides - they are
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Iron binds with phos phate within the plant. Maybe peo ple who don’t feed cat tle don’t
no tice this dif fer ence. You see, the phos pho rus may be in the plant, but when you bind
it to iron, it be comes un avail able. Iron has a tri ple-pos i tive charge and phos pho rus has
a tri ple-neg a tive charge, so they will bond very eas ily. If your feed is high in iron, then
the cow is starved of phos pho rus. We are fa nat i cal about try ing to get our iron down,
just so we have better phos phate avail abil ity. In high iron soils I don’t think our soil
tests give an accurate idea of phosphate availability to the plant.Graeme: You sug gested in your sem i nar that, if we had had ac cess to a test to mea -
sure bi o log i cal ac tiv ity and soil health years ago, we would never have ac cepted such
ob vi ous de clines in fer til ity. Do you cur rently use any test within your com pany to
mon i tor soil life?Gary: I’ve spent a lot of money chas ing this thing. I’ve used the Formazon test - the
Soil Foodweb test, but the prob lem with these tests is sim i lar to the prob lem with
LaMotte tests - they only give a snap shot. As I showed on my soil tests in the sem i nar,
man ga nese will float ev ery month, based on the weather. I mean, when do we do a
soil-life test? Be fore I put in my green ma nure crop, or two weeks af ter, or in July,
when it’s real dry? There are so many vari ables here that I fi nally real ised that we were
go ing to get mis lead ing or false in for ma tion, and be cause of this there was too much
chance for cli ents to be mis guided or dis cour aged. At this point in time the smell is still
the best shot. Get down on your hands and knees, look at the soil, touch it, check for
earth worms, smell it. There was some Uni ver sity last sum mer that ana lysed a range of
soil-life tests. They fi nally con cluded that smell is still the best guide.Graeme: In your sem i nar, you pro posed the in clu sion of lime, phos phate and trace
el e ments dur ing the com post ing of ma nures. We’ve usu ally found that lime is un suit -
able for this pur pose, as it tends to in crease the pH of the com post and re duce mi cro bial 
ac tiv ity. Have you had a different response?Gary: No, we ac tu ally don’t add lime to com post for that same rea son. We have
added gyp sum be fore, but only late in the com post ing pro cess. We of ten also add rock
phos phate and trace el e ments to the compost.Graeme: Ox y gen is con sid ered a prin ci ple in gre di ent in soil-life health. No-till
farm ing is lim ited by the in her ent in abil ity to man age com pac tion and as so ci ated ox y -
gen man age ment in the soil. You have re searched years of no-till farm ing. How do you 
rate this approach?Gary: I don’t per son ally see ‘no-till’ as a type of farm ing. Whether you de cide to till
or not de pends on a va ri ety of fac tors, but for some rea son it got branded as a farm ing
phi los o phy. ‘No-till’, as they call it, has some se ri ous prob lems. I hear peo ple say “It
gets better af ter five years,” and I al ways say “Why would you take your selves through 
five years of bad times?” Maybe you have to earn the right not to till. If you quit till ing
a dy ing soil, you’re go ing to have a big ger prob lem than you ever had. The tool called
the ‘Air way’, which I think orig i nated in New Zea land, is big news over here, par tic u -
larly amongst the no-till farm ers. Get ting some air into these soils is crit i cal. An Air -
way is prob a bly the best in vest ment a no-till farmer can buy.Graeme: We al ways try to ad dress cal cium and bo ron to gether to mag nify their syn -
ergy. I loved your quote - “Cal cium is the trucker of all min er als and bo ron is the steer -
ing wheel”. Is it your own?
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Gary: I can’t say where it came from. I doubt that I in vented it, but I picked it up
along the way some where.Graeme: In your fer til ity pro grams, you pre fer that a broad acre grower with lim ited
funds does a lit tle over the en tire area, rather than pro vid ing a full pro gram for se lected
ar eas. This is in di rect con trast to Neal Kinsey’s ap proach. Have you looked at com par -
a tive gains for both approaches?Gary: Well, we are try ing to chase the best bang for your buck, and this is best
achieved by treat ing the whole farm. This is par tic u larly im por tant if you farm live -
stock, be cause our goal is to get all the fields uni form. If there is di ver sity, then there
will be nu tri tional prob lems with the an i mals. If you’re strug gling with cash flow, you
need to have the whole farm work ing for you, even if it is only at three-quar ter pace.Graeme: Your re sults with sol u ble cal cium on po ta toes, where you achieved better
phos phate in creases than ac tu ally ap ply ing more phos phate, was fas ci nat ing. Have
you seen sim i lar re sults with other crops?Gary: Al falfa is ac tu ally what we be gan with, but the po tato grow ers I work with did
their own re search. They are the clos est thing to pre ci sion farm ers I have ever seen.
I’ve seen grid-test ing pre ci sion, when, at the end of it all, they sim ply go out and throw
on ni tro gen and po tas sium. I can’t see the pre ci sion in that. They just use the same old
cheap salts. No, the po tato farm ers are real pre ci sion farm ers. To me, pre ci sion is look -
ing at more things and do ing a better job of mon i tor ing. The po tato peo ple take weekly
pet i ole tests, and they deal with all the trace el e ments. They use Chil ean ni trate and bat
guano in their for mu las. These are huge com mer cial farm ers. They watch their salt in -
dexes, they fo liar-feed, they con stantly mon i tor their crop. It was one of these com pa -
nies with 5000 acres of po ta toes, where one of their agron o mists came back with a
bunch of graphs, af ter tri al ing Bio-Cal, and said, “I strug gled for years to get what I
just saw here, and I spent mega-dol lars on phos pho rus. You came along and quit the
phos pho rus and put on cal cium, and I fi nally get the re sults I was af ter.” This cal -
cium-re lated phos phate up take will not oc cur in soils with a poor his tory of phos phate
fer ti li sa tion. Soils with low phos phate, which have been ne glected, sim ply don’t have
the phos phate to kick loose. I did some uni ver sity work to try to prove this phe nom e -
non, but I failed. I failed be cause they gave me three years on a field that had n’t been
fer ti lised at all for five years. The min er als were de pleted, and the three-year trial was
over by the time I got them back up there. Bio-Cal did n’t give a re sponse, be cause there 
was noth ing to kick loose - the pot had been sucked dry. You go to a farmer who has
put on fer ti liser ev ery year but is just not get ting the re sponse any more, and you put on
sol u ble cal cium, and he says, “Wow, what’s go ing on here?”Graeme: One of your crop man age ment prac tices in volves plant ing on the ba sis of
cur rent weather con di tions rather than pre-de ter mined dates. You sug gest that any
con di tion less than ideal at plant ing time is un ac cept able. Have you ever come un stuck
with this ap proach and sim ply planted too late?Gary: Well, we joke about that, we say “any thing less than ideal at plant ing is not ac -
cept able un til June 1st, then all hell breaks loose”. I spoke to some one yes ter day who
bragged that he planted his soy beans on May 4th and he got 34 bush els. Well, I planted
on June 22nd and we av er aged over 50. When I talked to this guy, he men tioned that he 
could n’t use his Rotovator be cause it kept clog ging up. Well, it’s im pos si ble to clog a
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Rotovator un less you’ve got mud. The guy had planted in mud to be early! With corn
on our farm, I gen er ally plant a shorter-day va ri ety corn. I plant later, but I plant a
higher pop u la tion. Yield is ker nels per acre, so, if I get smaller cobs, lets get more of
them. My 89-day corn was planted the first week in June last year. If you com pare
89-day corn with nor mal 105-day corn, grown in our area of Wis con sin, there is, on
av er age, a four-bushel dif fer ence. I say, “Per four bush els of corn I plant three weeks
ear lier - you’ve got to be kid ding!” I have the chance to ex tend my green ma nure crop
when I plant later. This year, in one week, we dou bled the amount of dry mat ter in that
green ma nure crop. We took our ni tro gen units from 110 up to 220. I dou bled the
amount of or ganic mat ter. I gained more by wait ing a week and grow ing on 89-day
corn any day than I would have if I’d planted a week ear lier. I re ally be lieve that, if we
can plant in ideal con di tions where we can get ev ery thing per fect when we plant, I’ll
out-yield the early guys any day, any time, any deal!Graeme: You ac tively pro mote the re duc tion of her bi cides and pes ti cides when ever
pos si ble. Are you aware of the ben e fits of add ing humic acid to these chem i cals to in -
crease their up take and re duce ongoing toxicity?Gary: Yes, we are. Ac tu ally, the only liq uid prod uct we mar ket at this stage is a
humic acid. We have some thing called N-Booster, which is ba si cally humic acid.
Apart from its ben e fits with her bi cide, humic acid and sugar can also buffer mid-sea -
son ni tro gen fo liar ap pli ca tions, where we would spray 28% ni tro gen on corn and turn
it brown. We would find that, when we add a quart of humic acid per acre with some
sugar, there is no prob lem with burn ing. If a farmer has good weed con trol now, we
say, once again, that you have to earn the right to use her bi cides. If your soils are bi o -
log i cally ac tive, loose and crum bly, you won’t get any where near the weed ger mi na -
tion. When we add humic acid to the her bi cide of a farmer who is get ting good weed
con trol now, we will cut back his her bi cide by 25% the first year. If he’s not get ting
good weed con trol, then we say, “What’s go ing on, what’s wrong here?” It’s time to
in ves ti gate.Graeme: The ben e fits of humic acid with her bi cide go be yond the abil ity of humic
acid to in crease the per me abil ity of plant mem branes to pro mote in creased up take. It is
the de tox i fy ing ca pac ity of humic acid that is im por tant here. Elaine Ingham has con -
firmed that con tact her bi cides, like Roundup, for ex am ple, are only bio de grad able if
the soil is alive and well. In many soils the res i dues re main for months. Humic ac ids,
with their cat ion ex change ca pac ity (CEC) of 450, ab sorb the toxic res i dues in much
the same as ac ti vated char coal is used to res cue poi son vic tims. The her bi cides kill al -
gae, which pro vide the en ergy source for the rest of the sys tem. If you can take the
toxic res i dues out of com mis sion with humic acid, at least you restrict potential
ongoing damage.Gary: That’s in ter est ing. I was n’t aware of that. Ac tu ally, it was funny, on my own
farm, when I started, I de cided I had to do some herbiciding just for that first year, so I
called a con trac tor in, be cause I hate these chem i cals. I asked the guy if I could put
some thing in his tank be fore he sprayed. He agreed and, as I was pour ing, he started a
ti rade about all the crazy quacks in Iowa who were mix ing humic acid with their her bi -
cide. I never did tell him what I was pour ing in [laughs]. Af ter that first year I de cided
not to use her bi cide. Ba si cally I did n’t want to put any yield lim i ta tions on my crop.
Her bi cides limit yield, sim ply be cause they al ways af fect mi cro bi ol ogy. There are
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tonnes of guys re search ing her bi cides. I wanted to be the guy who was researching
farming without herbicides.Graeme: Thanks for your time. I think we will try to get you to Aus tra lia in 2000, if
you are in ter ested.Gary: There’s noth ing I’d like better.

Note: Gary Zimmer did come to Aus tra lia in Au gust 2000, for the ‘Two-Up
Tour’, cov er ing four teen ven ues in six states. We had a won der ful time and he
has be come a life-time friend. We will re peat the tour in March 2003, with Jerry
Brunetti on board. This time, it’s called ‘The Three-Up Tour’.
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JERRY BRUNETTI
Interview recorded December 1999

The an nual Acres USA Con fer ence in Min ne ap o lis al ways of -
fers a feast of il lu mi nat ing pre sen ta tions, and it is dif fi cult to ever
se lect a stand out per for mance. The lead ing US con sul tants and
au thors share speak ers du ties in two large lec ture thea tres for
three days, from 9 am till 9 pm. At any given time there are two
pre sen ta tions from which to choose, and the depth of tal ent en -
sures that this choice is of ten agonising. At the 1999 con fer ence

I was im pressed by the in teg rity and shin ing in tel lect of Jerry Brunetti, founder 
and CEO of a thriv ing Ag sup ply com pany called Agri-Dy nam ics. Jerry is mid -
way through writ ing a book on ho lis tic live stock man age ment, which will ex -
pand his cen tral the sis that “Dis ease is not the cause of the de cline inan i mal pro duc tiv ity and health, but rather it is a man i fes ta tion of this de -cline.”Armed with a de gree in An i mal Sci ence from NCSU, Jerry Brunetti de -
parted ac a dem ics for sev eral years of hands-on farm man age ment be fore
ac cept ing a po si tion as Dairy Di rec tor at the Na tional Farm ers Or gani sa tion.
This po si tion in volved qual ity con trol and screen ing of an ti bi otic res i dues. It
was dur ing this pe riod that he began to in ves ti gate al ter na tives to allopathic
drugs. Agri-Dy nam ics was founded in 1979 to de velop and mar ket some of
these al ter na tives. The Agri-Dy nam ics prod uct range has grad u ally evolved to
in clude an im pres sive range of pre ven ta tive and ther a peu tic for mu la tions,
based on herbs, es sen tial oils, en zymes, probiotics, chelated min er als, col loi -
dal min er als, vi ta mins, colostrum, mannens, plasma, etc. The busi ness has re -
cently ex panded into the equine and pet food in dus tries. Jerry’s ap proach,
how ever, is not lim ited to spe cific rem e dies. He is an ac com plished ed u ca tor
who con stantly emphasises the need to un der stand the sim i lar i ties in the bi o -
log i cal dy nam ics of the en tire farm. Whether in the ru men of the cow, the
rhizosphere in the soil or the di ges tion of or ganic waste, the mi cro bial life in -
volved should be seen as part of an in te grated, com ple men tary, ho lis tic sys -
tem.

Graeme: Thanks for your time. Your lec tures have been fas ci nat ing and very well
at tended. You are a wealth of in for ma tion. I’m sur prised that you have n’t writ ten a
book yet. Is any thing planned?Jerry: I have sev eral in stall ments writ ten, some of which have been pub lished in
Acres USA. Maybe this time next year I’ll have one fin ished. Chuck Walters has been
push ing me for some time.Graeme: I think some times it’s better to force the pro cess and put aside four hours a
day for the book, re gard less of other com mit ments. Jerry: Okay - sounds easy! [laughs].

192 Jerry Brunetti

ANIMAL & SOIL HEALTH



ANIMAL & SOIL HEALTH

Graeme: Well, I keep tell ing my self it should be, but I can never man age to find
those four hours. I was hor ri fied to hear about the state of the dairy in dus try, where
cows are now burnt out af ter just two years. Which fac tor is more re spon si ble - greed
or nu tri tional ignorance?Jerry: I doubt that you can sep a rate those two, but you must real ise that greed re lates
to the ven dors who profit from the dairy men, at least as much as it in flu ences the dairy -
men them selves. The dairy men have been sold a lie that ‘more is good’. A good ex am -
ple re lates to corn si lage meet ings for dairy farm ers. When corn seed com pa nies host
these meet ings, it is un der stand able, but when the feed mills and the min eral sup ple -
ment com pa nies host these meet ings, as they of ten do, then we should look a lit tle
deeper. The fact is that corn si lage is so low in min er als, they know they are go ing to
sell them some min er als, and the feed mills will also sell a lot of pro tein to com pen sate
for this low pro tein si lage. Ev ery one is try ing to cre ate a sys tem where they can profit
from the farmer, and mean time farm ers have been taught that the only suc cess route is
to pro duce more milk. It’s not the case. I was re cently work ing with a Wis con sin herd
of 1500, which had moved in from Cal i for nia. They were milk ing three times a day
with bo vine growth hor mones and their milk pro duc tion was 65 pounds per cow per
day. We have Amish farm ers milk ing twice a day with out bo vine growth hormones -
us ing a pre dom i nantly for age ra tion, achiev ing that same 65 pounds per day. It’s a
myth, and it should be exposed.Graeme: As al ways, nu tri tion is the so lu tion, and you ar gue that grass grown on fer -
tile soils is the ul ti mate pro duc tive food source for graz ing an i mals. The pro tein, car -
bo hy drates, en zymes, nat u ral an ti bi ot ics, pig ments, vi ta mins, and, of course, min er als
are some of the ben e fits of a grass diet. I as sume that your field re search con firms ob vi -
ous dif fer ences be tween grass-fed and grain-fed livestock?Jerry: Oh, yes! It’s self-ev i dent. You see the dif fer ence start ing with the ma nure, and 
you start see ing it with tem per a ment of the cows and usu ally the milk pro duc tion. The
next step re lates to the health prob lems in the herd. You see much better health, and
you don’t have to feed nearly as much con cen trate. Your costs im me di ately re duce,
sim ply be cause the milk pro duc tion re mains the same at less cost.Graeme: One of the most damning sta tis tics of cur rent live stock pro duc tion you
quoted was the fact that less then 5% of cat tle liv ers are re deem able af ter slaugh ter.
The liver has es sen tially be come a toxic waste-dump from nu tri tional mis man age ment. 
Grow ers must surely be aware of prob lems of this mag ni tude. Are you find ing them in -
creas ingly re cep tive to your approach?Jerry: Not nec es sar ily be cause they give a damn about the liv ers. More of ten, they
are re cep tive be cause cull-cow prices are be tween $1500 and $2000.Graeme: I’m not familar with the term cull cow.Jerry: A cull-cow is an an i mal that is no lon ger pro duc tive be cause she’s ei ther got
lame feet, or re pro duc tive fail ure, or chronic mas ti tis, or they won’t eat or milk. They
are all done. It’s the liv ers that are gone. Cull-cows are val ued at $300 each. When they 
are butch ered, there are less than five per cent sal vage able liv ers. To re place that cow,
you must find at least an other $1500. One of the ba rom e ters I use to de ter mine the suc -
cess of a dairy op er a tion re lates to cull-cow sales. Usu ally the first ques tion I ask is
“How many bred heif ers do you sell a year?”
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Graeme: You cer tainly aren’t keen on the use of urea in dairy pas tures. Can you ex -
plain the prob lems as so ci ated with syn thetic ni tro gen fer ti lis ers?Jerry: Well, the best dairy farm ers here no lon ger use ni tro gen. They have re cog -
nised some prob lems. Num ber one is that you drive out your le gumes with ni tro gen.
The gov ern ment agron o mists are still say ing that you need to get your ni tro gen on
there in or der to get enough lush grass. In re al ity the fields re ally need the other min er -
als like cal cium and trace min er als. A Florida dairy man I spoke with to day, milk ing
eight hun dred cows, de scribed run ning into the same wall. The con ven tional wis dom
in his state sug gested that ni tro gen and pot ash were the main re quire ments. He said he
had a beau ti ful, lush stand of ryegrass, but the cows were just stand ing at the fence
bawl ing for feed. It was so toxic that they would n’t eat it. Urea is cer tainly widely rec -
om mended, but amongst our farm ers we dis cour age it im me di ately, be cause we tell
them that it’s not only unnec es sary, it’s coun ter pro duc tive. How ever, hav ing said that,
you must remember that you must earn the right not to use urea.Graeme: In your sem i nar you men tioned band aid so lu tions to com pen sate for prob -
lems as so ci ated with the over use of ni tro gen. You men tioned sol u ble sug ars, sol u ble
fibres and ed ible clays. You men tioned that bentonite was good, but only for short pe -
ri ods in se vere cases. What other clays do you favour?Jerry: We use some of the non-swell ing montmorillonites and some of the humic
shales that have montmorillonites. We use the new Mex i can humates, be cause they
con tain some clay, good min eral lev els and a lot of fulvic acid.Graeme: Are you ben e fit ing from the che lat ing ca pac ity of the fulvic acid?Jerry: Yes, we think so. One of the most ob vi ous ben e fits with the fulvic-rich
humates is that we get a lot more ru men ac tiv ity. You can usu ally see the dif fer ence
when you look at the ma nure. The ma nure odour de creases and ma nure qual ity in -
creases. You al most could struc ture a de gree in manurology [laughs]. But re ally, it is
so im por tant. We need to look at ma nure. Ma nure is part of what we are. It’s part of our
body which we are dis card ing, and it has a story to tell. Good cow ma nure, for ex am -
ple, should have 25% mi cro or gan isms by weight. The question is - does yours?Graeme: [laughs]. I must ad mit, I have n’t weighed it lately.Jerry: [laughs]. I wish I had n’t said that! Of course I meant that you should al ways
ask the ques tion, “Do your cat tle pro duce qual ity ma nure?”Graeme: I un der stand that breed ing prob lems are di rectly re lated to the over use of
ni tro gen, be cause am mo nia in the blood kills sperm cells. You men tioned that the nor -
mal blood / urea / ni tro gen lev els should be 0.02 to 0.03%. How of ten are these fig ures
exceeded? Jerry: Well, BUN [blood / urea / ni tro gen] lev els are not so much mea sured any
more, be cause you have to pay a vet to do it. Now they use what’s known as milk / urea
/ ni tro gen (MUN), done by the Dairy Herd Im prove ment As so ci a tion. Typ i cally, you
will see herds on fer ti lised pas tures with high MUN. It’s very com mon in the UK,
where they have poorly min er al ised soils with a graz ing-based sys tem, and they are us -
ing a lot of urea to try and get ton nage. Those grasses are loaded with non-protein ni -
tro gen (NPN), which, when in gested by the cow, pro duces ru men am mo nia, which
be comes BUN and ends up in the ud der of the cow and be comes MUN. I call this
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‘funny pro tein’, as op posed to ‘true pro tein’. The prob lem has been that the pro tein
tests have n’t, up un til now, dif fer en ti ated be tween these two types of ni tro gen. The
cheese fac to ries have been pay ing on milk pro tein, re gard less of what it com prises.
Plant pro teins are de ter mined by a crude pro tein test, which is merely a mea sure of ni -
tro gen. Ni tro gen mul ti plied by 6.25 gives you crude pro tein. Well, milk pro tein is de -
ter mined the same way, ex cept they ex tract the ni tro gen and mul ti ply it by 6.38. Now
the cheese fac to ries have de cided that they want ‘true pro tein’. They fi nally want to get 
what they are pay ing for. True pro tein is re ally a mea sure of ca sein and other al bu mens
that are in the milk. The buyers are beginning to insist on a test that measures this and
excludes ‘funny protein’.

Graeme: You sug gest that whole grains were only ever in tended as food for birds, as 
birds have a crop with as so ci ated pre di gest ing ca pac ity. Ac i do sis is the di rect re sult of
feed ing whole grain to cat tle. How could the enor mous feed lot in dus try have pos si bly
got it so wrong?Jerry: Well, re al is ti cally, why should they care? They are mak ing money from grain, 
but the in dus try does n’t ad mit to a prob lem. If you speak to a con ven tional nu tri tion ist,
he’ll tell you that the feed ing of grain is risky or that it’s det ri men tal. The rea son why
the in dus try has n’t done any thing about it is be cause it’s pre sumed that en ergy can not
be pro vided by for ages. Since it’s pre sumed that mak ing a lot of milk is in the best in -
ter est of ev ery dairy man, then the only place you can get the en ergy from is grain. It’s
con sid ered a nec es sary evil. But what we are say ing is that en ergy for ru mi nants can
come from for ages. You won’t get as much en ergy from for ages as you will from
grain, but you will get enough en ergy from for ages to pro duce very eco nomic lev els of
milk, and you will keep the lon gev ity of the cow. This is the is sue. We don’t have lon -
gev ity in the cows any more, and this is a huge dent in the eco nom ics of the dairy in dus -
try. The health cri sis in the dairy in dus try en com passes laminitis, re pro duc tive fail ure,
chronic mastitis, liver failure, ketosis, milk fever, retained placenta, etc.Graeme: And - does sprout ing re duce the grain prob lem?Jerry: Yes sure, it cer tainly helps. It gets rid of the phytic acid, which is an en zyme
in hib i tor. Now, this is true for monogastric an i mals as much as it is for ru mi nants. Your 
com pa triot, Bill Mollison, has graph i cally dem on strated this fact. He has shown that,
when sprouted ce real grains are fed to starv ing chil dren, they have tre men dously more
food value than unsprouted grain. In Ethi o pia he was able to al le vi ate star va tion in
chil dren by sim ply sprout ing the lim ited grain sup ply avail able. You don’t have the en -
zyme or ab sorp tion in hib i tors, and you gain a rich lode of food en zymes that are re -
leased by the sprout ing pro ce dure. You see, grain is a seed, and as such it must pro tect
it self from pre ma ture sprout ing. It wants to sprout un der ideal con di tions, so it has en -
zyme in hib i tors there to keep it from sprout ing in a hos tile en vi ron ment. When you
sprout grain, you re lease these en zyme in hib i tors and you syn the size these en zymes.
Higher life forms eat ing the sprouted grain now get the grain value, the added sprout
value and the absence of inhibitors. Graeme: Sounds like I’d better get the seed sprouter work ing again. I’d for got ten the 
ben e fits for hu man health. One of your band aid so lu tions was vin e gar. What pro cess is
at work here? How does add ing an acid re duce acid ity?
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Jerry: Well, vin e gar is ace tic acid, and ace tic acid is a vol a tile fatty acid that is pro -
duced in the fer men ta tion of cel lu lose in the ru men. The ru men is a fer men ta tion
eco-sys tem. You choose what you fer ment and when you fer ment cel lu lose, which is
what for ages con tain, then you get vol a tile fatty ac ids, one of the most im por tant of
these be ing vin e gar. When you put grain in the ru men, you also get fer men ta tion, but
you pro duce lac tic acid. Lac tic acid has ten times the acid ity of ace tic acid. The
eco-sys tem in the ru men, which re quires a pH above 6.4, is de stroyed by lac tic acid.
When those par tic u lar mi cro or gan isms have been re moved, there is room for Strep to -
coc cus bovis and lac tic acid or gan isms, which ac cel er ate even more acid pro duc tion.
Then you start get ting fun gal or gan isms that start in hib it ing that eco-sys tem. The fer -
men ta tion of cel lu lose starts to dis ap pear, be cause those or gan isms that were fer ment -
ing cel lu lose are no lon ger able to live in this acidic en vi ron ment. Also, the or gan isms
that nor mally gob ble up ru men am mo nia, are dis ap pear ing. You can ac tu ally have a
com bi na tion of blood alkalosis be cause of am mo nia and ru men ac i do sis at the same
time. 

Graeme: If you are go ing to use the vin e gar band aid to ad dress these prob lems, is
ap ple ci der vin e gar the better choice?Jerry: Yes, it is, be cause it has got more min er als and vi ta mins and it also con tains
what they call ‘the mother’. ‘The mother’ is the mi cro bial me tab o lites of good vin e gar
man u fac tur ing. It is a bio-stim u lant de rived from the fer men ta tion pro cess, which the
old-tim ers used to call the ‘the mother’. Graeme: What a great name! The prob lem of moulds and myco toxins is largely at -
trib uted to ex cess ni tro gen, poor-qual ity feed and poor stor age. Ni tro gen ex cess rears
its ugly head in sev eral of these health prob lems. What level of ni tro gen us age is ac -
cepted, or would you pre fer that it was dropped en tirely in fa vour of other high-pro tein
supplements?Jerry: Well, if you are on a grass-based sys tem, you re ally don’t need syn thetic ni tro -
gen, but this is only when ev ery thing else is right. As I said ear lier, you have to earn the
right to get there. If you don’t have ad e quate min er als in the soil - trace el e ments,
macro-nu tri ents and the bal ance of the cat ions - you’re prob a bly go ing to have to use
some ni tro gen, but not as much as they are typ i cally tell ing you. If you are not an or -
ganic op er a tion, we would prob a bly be tell ing you to use some thing like am mo nium
sul fate, be cause it’s tem per a ture-sen si tive, not wa ter-sen si tive, and you get some sul -
fur out of it. One of the com pan ions to ni tro gen should al ways be sul fur, be cause, if
you have free ni tro gen in the soil, which ul ti mately ends up in the crops, one of the best 
things to bal ance out ni tro gen is sul fur. Uti li za tion in the ru men goes way up when
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there’s sul fur along with free ni tro gen in the ra tion. In a grass-based sys tem,
ultimately, the only applied nitrogen should come from animal manure.Graeme: Some of the so lu tion op tions for moulds and myco toxins you cov ered in
your lec ture in cluded feed-grade fun gi cides, some of which are as yet un proved. The
list in cluded gen tian vi o let, capryllic acid, nystatin and ionic cop per. What is your per -
sonal preference?Jerry: Well, gen tian vi o let is proven, but it is il le gal to use in this coun try.Graeme: I don’t think that’s the case in Aus tra lia, but I’d have to check.Jerry: If they can use gen tian vi o let for mould con trol in Aus tra lia, then they should
go for it. It’s ter rific stuff. You must mix it in with the feed. I know that there are some
US com pa nies mak ing gen tian vi o let for ex port. It’s used in South East Asia and in In -
do ne sia and Ma lay sia in chicken op er a tions. Very lit tle is needed to con trol the mould
organism.Graeme: What sort of amounts?Jerry: Well, they were us ing a gen tian vi o let prod uct which was less than 2%, and
only add ing one to three pounds per ton of grain.Graeme: I hope you’ve got these fig ures right, be cause I’ve no doubt that there will
be some read ers who will want to trial this.Jerry: Yes, those were the fig ures, but, if it will put your mind at rest, I know of one
dairy man who used some gen tian vi o let. He had a high so matic cell count, and he had
quite a lot of mouldy si lage. The hired hand made a mis take and threw fifty pounds in
per ton. The only di sas ter he had as a re sult was that it turned his wife’s laun dry pur ple.
The cows were fine. The so matic cell count dropped. Things got a whole lot better, be -
cause he was able to kill those moulds, not just in-vi tro in the si lage, but it also works
in-vivo. Graeme: It is in ter est ing to see the sim i lar ity be tween hu man and an i mal health re -
quire ments, par tic u larly with re gard to the de sired ra tio be tween Omega-6 and
Omega-3 fatty ac ids. Re cently I in ter viewed Dr Joel Wallach in Cal i for nia. He is an
ex-vet now spe cial is ing in hu man nu tri tion. How close is the link be tween animal and
human health?Jerry: They are very, very sim i lar. The rea son the im por tance of some of these es sen -
tial fatty ac ids has not been high lighted is be cause the an i mals sim ply aren’t around
long enough to find out if they’re go ing to end up with de gen er a tive dis eases like ar -
thri tis, etc - par tic u larly beef and poul try. The is sue here is that the fatty acid con tent of
wild game is sub stan tially dif fer ent than that of do mes ti cated an i mals. We have of ten
ig nored this re quire ment in the diet of our livestock.Graeme: I un der stand that in dus trial hemp is a par tic u larly good source of fatty ac -
ids…Jerry: Yes, it is. It’s prob a bly even better than flax seed, be cause it has some oleic
acid and some of the palmitic ac ids in there.Graeme: Once again, there are very low lev els of these fatty ac ids in grain. Good
grass is con sid ered the pri mary source, but flax seed, ca no la and soya oils are good sup -
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ple ments. We have ac cess to a high-qual ity, cost-ef fec tive source of Omega-3 oil in the 
form of or ange roughy oil. Would this ma te rial have any po ten tial as a feed
supplement?Jerry: Yes, it cer tainly would, so long as there is no ran cid ity. Fish oils are a lot more
sat u rated than veg e ta ble oils. There are some gains for cat tle, but the big gest ben e fits
would be with mono-gas tric an i mals like pigs and poul try. When you are feed ing oils
to ru mi nants, you must still deal with the ru men prob lem. In ef fect, the eco-sys tem of
the ru men is sus cep ti ble to too much oil - any kind of oil. They’re feed ing an i mal fat to
an i mals now, try ing to get en ergy into them. They’ve hit a wall be cause grain is kill ing
cows with ac i do sis - so they’re mix ing tal low with veg e ta ble oil. How ever, there is a
limit to how much oil a cow can take. You could for tify low-oil feeds for poul try and
pigs with fish oil and then end up with egg yolks and pork with high Omega-3. The
other nice thing about for age feed ing is that, if they’re eat ing good, min er al ised grass,
the ru men will pro duce an other fatty acid called CLA - con ju gated linoleic acid. This is 
only pro duced by fer men ta tion in the ru men. Any an i mal that has a fer men ta tion sys -
tem will pro duce it. CLA is big news be cause it is the fatty acid with the high est car ci -
no genic im pact. There’s some re search that came out of Cor nell Uni ver sity and the
Uni ver sity of Wis con sin, show ing its anti-car ci no genic prop er ties. You need very
little of it to slow down cancer. It’s found in both the milk and the meat.Graeme: But is this anti-can cer ben e fit only pres ent if you have good, min er al ised
grass?Jerry: Yes, that’s right. You will only have the fatty ac ids in the grass if you have
good fer til ity in the soil.Graeme: Joel Salatin claims that kelp is the ul ti mate health tonic for all live stock and 
poul try, and it should be in cluded in all feed ra tions. What is your opin ion of kelp as a
feed sup ple ment?Jerry: It’s ter rific - It’s one of the best. All of the min er als are pro tein-bound min er -
als. It’s got a lot of mono and poly sac cha rides and a num ber of plant hor mones which
are prob a bly use able by live stock. It’s got so much in there. It’s got over sixty trace
min er als, four teen amino ac ids - yes, I’m a big fan of kelp.Graeme: The most com mon min eral de fi cien cies in your an i mal nu tri tion work ap -
pear to be low-cal cium, ex cess po tas sium, ni tro gen / sul fur im bal ances and po tas sium / 
so dium im bal ances. There is no co in ci dence that these are also ma jor prob lems in soil
nu tri tion. Trace min eral de fi cien cies listed in cluded io dine, se le nium, chro mium, co -
balt and va na dium. These are el e ments not nor mally tested in soil tests and not in -
cluded in fer til ity pro grams. How im por tant are they, and how do we overcome this
problem?Jerry: Well, for start ers, these el e ments are ex tremely crit i cal for an i mals. I am a
strong pro po nent of us ing these trace min er als on the soil to get them into the crop. I
don’t know how many of these min er als are sup port ive of hor ti cul tural func tion. I sus -
pect that they are, but at this stage I have no con clu sive proof. How ever, even if they
were not, I’d ar gue that, since most crops are grown for live stock or peo ple, why
would n’t we sup ple ment for ages or grain so an i mals and peo ple are get ting them?
Again, the avail abil ity of these min er als in plant-de rived form is a whole lot better than 
taking expensive min eral supplements. 
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Graeme: Any idea about ap pro pri ate ap pli ca tion lev els?Jerry: Well, se le nium is only used in ounces per acre. I’ve read re search about io dine 
ap plied as po tas sium io dine at 25 pounds per acre [approx 28 kg per hect are], and there 
were sig nif i cant mea sur able gains in stock health as a re sult. I’m not sure about the
others.Graeme: We usu ally add co balt sul fate to our pre scrip tion blends, and our re search
sug gests that it’s a worth while in clu sion.Jerry: That’s a good idea. I don’t know of any one do ing that here. How much are you 
putt ing on per acre?Graeme: We al low for about 500 grams per hect are, which is around 200 grams per
acre.Jerry: Well done! I thought I was the only one us ing co balt in the soil.Graeme: You quoted some re ally high pro duc tion and lon gev ity fig ures from fifty
years ago, where the main diet was pas ture, kelp and mo las ses and far less grain.
Some times it seems that we never learn by ex pe ri ence. There’s lit tle ev i dence to sup -
port better re sults us ing Bo vine Growth Hor mone, ‘funny pro tein’ and whole grain,
par tic u larly when an i mal health is fac tored into the equa tion. What’s your per sonal
opin ion of Bo vine Growth Hor mone?Jerry: Well, there are def i nitely con cerns about health is sues, but apart from this,
there are a cou ple of other things. Num ber one: It does n’t seem to be any more eco -
nom i cal than putt ing cows on grass where you have a good ag ro nomic pro gram and are 
pro duc ing high-qual ity for ages. Cows can re act badly to Bovine Growth Hormone.
One of the rea sons is that you are tell ing the cow to make milk when its body is say ing,
“It’s time to slow down.” You’re au to mat i cally go ing against the grain. The sec ond
fact is this: The big gest con cern in a cow, from a lac ta tion per spec tive, is the first three
months. In the first three months of lac ta tion the cow will make 50% of her milk. So, in
that first three months there is a tre men dous work load on the beast - she pro duces 50%
of her milk, she has to drop the calf, get bred back, not have ke to sis, not have milk fe -
ver or a re tained pla centa. It seems to me that, if they paid more at ten tion to the first tri -
mes ter of lac ta tion and solved the prob lems I’ve men tioned, then, from an eco nomic
point of view, there would be a lot better re turn on their money than wor ry ing about
try ing to squeeze a dry sponge in the last tri mes ter of lac ta tion. That’s the prob lem. Of
course, the other is sue is that we have ab so lutely no idea of what Bovine Growth
Hormone does to peo ple. I think the US is the only coun try that uses this hor mone.Graeme: There are con cepts sug gested for pas ture nu tri tion that will have her bi cide
jock eys strain ing at their leashes. For ex am ple, you sug gest that ev ery pas ture should
con tain thirty herbs, many of them weeds. Can you elab o rate on this concept for us?Jerry: Well, it’s like I wrote in my last Acres USA ar ti cle - If the weeds were in ter fer -
ing with more nu tri tious plants, then you would have an ar gu ment to get rid of them.
But if the weeds are in deed more nu tri tion ally valu able than the pas ture plants you are
try ing to cul ti vate, then what’s the prob lem leav ing them there? There is a lot of ev i -
dence, his tor i cally and em pir i cally, to sug gest that the an i mals gain con sid er able ben e -
fit from a small per cent age of weeds in a pas ture. Animals do relish these herbs.
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Graeme: How do you dif fer en ti ate a weed from a herb?Jerry: Peo ple who un der stand them and have rev er ence for them, call them herbs,
while peo ple who have dis dain for them, call them weeds. In a mono cul ture sys tem,
like a corn field or a wheatfield, there prob a bly is no place for weeds. In a polyculture
like pas ture, if you can prove that the nu tri tional value of weeds, the me dic i nal value of 
weeds and the phyto-chem i cal value of weeds dra mat i cally ex ceed these val ues in do -
mes ti cated pas ture spe cies, then you have noth ing to lose and ev ery thing to gain by
leav ing them there. It’s not like they are go ing to take over in a polyculture sys tem. In
this sys tem they are al ways go ing to be the mi nor ity of the eco-sys tem. The other thing
about these pas ture weeds is that they are ex cel lent ac cu mu la tors of min er als,
particularly hard-to-absorb trace minerals.Graeme: You sug gest that biodiversity be gets di ver sity. Once you get the ball roll -
ing, you cre ate an en tire eco-sys tem that is vastly su pe rior to the lim i ta tions of mono -
cul ture. Are there many work ing farms il lus trat ing this su pe ri or ity with ei ther better
an i mal health or higher quality product?

Jerry: Yes, there are more and more work ing suc cess sto ries. Joel Salatin is a good
ex am ple. I think that is why his farm is called Polyface Farms. He has a lot of in ter fac -
ing there. He’s got tim ber, mead ows, pas tures, crops, ponds - all work ing to gether,
with each eco-sys tem sup port ing and suc cess fully co-ex ist ing with the oth ers. Many
farm ers still don’t re cog nise the value of biodiversity. If they could in cor po rate it, in -
vite it into their farms rather than seg re gate it, then they would have a healthier herd.Graeme: En zymes ap pear to be a ne glected part of nu tri tion. Can you elab o rate on
the role of en zymes in an i mal and hu man health?Jerry: Well, I dis cussed grain ver sus sprouted grain ear lier. This is an ex am ple of the
im por tance of en zymes. When you eat the unsprouted grain seed, the phytase en -
zyme-in hib i tor goes to work in the sys tem. The di ges tive or gans - the liver, the pan -
creas, the in tes tines, etc - all have to work harder. Dr Ed ward Howell, who wrote
‘En zyme Nu tri tion’, de scribed an en ergy res er voir with which we are all born. This
con cept cor re sponds to the Chi nese med i cine the ory of the Chi res er voir, and ev ery
day you give up some of that Chi. From a west ern per spec tive, the Howell’s en zyme
bank the ory best de scribes ex pen di ture of the Chi. The body needs en zymes for ev ery
func tion, in clud ing think ing. The more we stress di ges tion, the more en zymes are con -
sumed out of the res er voir for di gest ing and the less en zyme res er voir there is for other
func tions. Sprout ing grains im proves en zyme ef fi ciency, and it improves absorption of 
all foods, especially minerals.Graeme: I missed some of the key points dur ing your sec tion on par a site man age -
ment. Gar lic and black wal nut hulls were two sug gested rem e dies. What other nu tri -
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tional and man age ment prac tices can help re duce these prob lems. Have you
ex per i mented with neem oil or diatomaceous earth?Jerry: Yes, diatomaceous earth is widely used by or ganic or bi o log i cal farm ers.
Neem is some times used as an anti-par a sit i cal agent, but I have n’t had much ex pe ri -
ence with this. Worm wood is also ef fec tive, but re mem ber that, if you have good, min -
er al ised soils and a va ri ety of herb ma te ri als avail able, this prob lem is immediately
minimised.

Graeme: You sug gested that the in dus trial model of farm ing is char ac ter ised by
stress. It is stress ful to farm ers, stress ful to an i mals and stress ful to vets and con sul -
tants. How have you per son ally han dled this stress?Jerry: I stay away from in dus trial farms [laughs]. No, se ri ously, I only work with cli -
en tele that want to change. I don’t mind talk ing to fence-sit ters, but I stay away from
in dus trial ag ri cul ture if I can. They are so much tied into that in fra struc ture that it is al -
most im pos si ble for them to look at this model be cause it ef fec tively means that they
have to re in vent them selves. My next Acres USA ar ti cle ad dresses the ques tion “Can
you have your cake and eat it, too? Can you be a con ven tional op er a tion and still do
things that are ho lis tic?” There’s a chal lenge to find ing the an swer to that. How do we
take bi o log i cal prin ci ples and make them work in this sys tem? Well, some changes
will be nec es sary, but it’s pos si ble and we are do ing it suc cess fully ev ery day.Graeme: Free-choice sup ple ments re main a con tro ver sial con cept in Aus tra lia.
What’s your opin ion of this form of supplementation, and why are there such con trast -
ing opin ions about this technique?Jerry: Well, the con cept is still con sid ered un sci en tific in the States as well. I pri mar -
ily use it as a learn ing tool, be cause, un til I can get the farmer to deal with the chal lenge
from the soil up, we’re go ing to have to com pen sate, we’re go ing to have to pro vide
bandaids. Graeme: But does it work as a band aid?Jerry: Yes, it cer tainly helps, but to me the most im por tant ben e fit is the learn ing tool 
- if I put a blend of cal cium out there, a blend of mag ne sium out there, a trace min eral
blend, some buff er ing agents like humates, ed ible clays, some kelp, sea-salt things like
that. Then we can watch what the cows con sume on a monthly ba sis and keep a file of
that, along with the file of the soil tests and the for age tests. Then, if we watch the
changes in the soil and for age anal y sis and cor re late that to the an i mal’s con sump tion
from the free choice box, then we can make some ed u cated guesses. This is a way to
learn about the farm as a liv ing or gan ism in ways that lab anal y sis falls short. Lab anal -
y sis is very im por tant, but it is in nately lim ited. When you have liv ing or gan isms on the 
farm that have in stincts that are acted out in be hav iour, and this be hav iour is based on
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what the farm has to of fer, then we can con nect the dots. We can weave the tap es try
between the soil, the forage and the animal.

Graeme: Thanks for your time. I am look ing for ward to your book when it is com -
pleted. Jerry: Nice talk ing to you. I hope to see you in Aus tra lia at some stage.
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JOEL SALATIN
Interview recorded December 1999

Amongst the 1200 farm ers and con sul tants at tend ing the most
re cent Acres USA Con fer ence in Min ne ap o lis, Joel Salatin
stands out like a rab bit in a poul try pen. His striped shirt and tie
are a stark con trast to the pre vail ing pref er ence for cot ton and
den ims. Part in no va tive farmer/phi los o pher and part mar ket ing
whiz-kid, his choice of dress con forms to nei ther cat e gory. An in -
trigu ing mix of old-world val ues and new-age mar ket ing strat e -

gies, Joel pro motes a lat eral ap proach to prob lem-solv ing. Echo ing the snappy 
af fir ma tions of self-im prove ment gu rus like Ste phen Covey and Zig Ziglar,
Salatin has fused a cap ti vat ing, boy ish en thu si asm with im pres sive ver bal
skills to pres ent a for mi da ble mo ti vat ing ma chine. In his key note ad dress at the 
con fer ence, Joel com bined a com mon-sense logic with an emo tive plea to
save the fam ily farm, in a per for mance that re duced hard ened farm ers to tears. 
The self-pub lished au thor of sev eral pub li ca tions in clud ing ‘Pas tured Poul try
Prof its’, ‘Salad Bar Beef’ and ‘You Can Farm - The En tre pre neur’s Guide’ -
Joel Salatin is a ground-breaker and a leader. He has iden ti fied some of the
ma jor prob lems in con ven tional agriulture, and he is do ing some thing pos i tive
about cre at ing change. Of ten this must in volve the aban don ment of a failed
par a digm. If farm ing is no lon ger an at trac tive prop o si tion for the youn ger gen -
er a tion, then we must stand out side our pre con cep tions and gen u inely eval u -
ate the prob lem. In the fol low ing in ter view, Joel Salatin high lights why he is
be com ing one of the most sought af ter speak ers in sus tain able ag ri cul ture.
Joel thinks out side of the box and his suc cess is com pel ling ev i dence of the va -
lid ity of Ein stein’s ob ser va tion that a prob lem can not be solved by the same
think ing with which it was cre ated.

Graeme: Thanks for your time. A lit tle back ground for Aus tra lians who are un fa mil -
iar with your work - You are a farmer / au thor / con sul tant, and you op er ate a prop erty
called Polyface Farm, which has be come a model for sus tain able ag ri cul ture, at tract ing 
thou sands of vis i tors each year. You are also an ac com plished mo ti va tional speaker,
and your pas sion is the fam ily farm. I un der stand that you are cur rently writ ing a new
book about ig nit ing the pas sion in chil dren to stay on the farm. Could you tell us a little
about this project?Joel: Yes, what we’ve got right now is an ag ing farm pop u la tion. We have so many
young peo ple leav ing the farm for a num ber of rea sons. What I am try ing to do is to
cap ture the tech niques and mod els that will al low for sev eral things: Num ber one is an
‘en joy able farm ing ex pe ri ence’ - many chil dren don’t ex pe ri ence this plea sure, and we 
need to look at ways to en hance the ex pe ri ence, en vi ron men tally, emo tion ally and eco -
nom i cally. Sec ondly, I’m look ing at busi ness mod els that al low the next gen er a tion to
pig gy back their own sal ary en ter prise, in a com pli men tary way, on to the older gen er a -
tion’s en ter prise. For ex am ple, if the older gen er a tion is farm ing beef or dairy cows,

Joel Salatin 203



per haps we could look at a vine yard, poul try or pork en ter prise, us ing the same equip -
ment and land base, so that the new gen er a tion does n’t have to re capi ta lise all of that
in fra struc ture. It’s about piggybacking ad di tional lay ers of en ter prises on the base
rather than facing the daunting prospect of starting from scratch. Graeme: Yes, I agree with you. You are very much in fa vour of en tre pre neur ial flair
in ru ral en ter prises. Your most re cent book, ‘You Can Farm’, cham pi ons this cause.
Have you al ways had an eye for cre ative prof it abil ity or was this a re cent de vel op ment
fired by your de sire to cre ate a vi a ble busi ness for your children?Joel: No, my dad was an in no va tor way ahead of his time. He was an econ o mist who
pushed a sharp pen cil, and he real ised that the real an swer for ag ri cul ture was to get a
higher dol lar re turn. He real ised that the whole sale ap proach - the whole sale com mod -
ity ap proach - of ten put a farmer on a vi cious tread mill of lower profit mar gins, higher
in put costs and lower sell ing prices, which cre ates this profit mar gin squeeze. The an -
swer to this squeeze has been to up-size, to get big ger and big ger and big ger to main -
tain a con stant in come level. With that in creased size, of course, co mes more
cen tral iza tion, dis ease prob lems and man age ment prob lems. If you could visu al ise a
pie graph to fully ex plain this - most of the farm in come on that graph is de rived from
pro duc ing things, whether it’s milk or po ta toes or to ma toes - those pro duc tion dol lars
are of ten at risk, ag ri cul ture is a high-risk en ter prise. Price, pes ti lence, weather and dis -
ease are the big four risk fac tors. How ever, if we take that same pie and di vide it in
thirds, and a third of our dol lars co mes from pro duc tion dol lars, a third co mes from
pro cess ing and a third co mes from mar ket ing, then the sit u a tion changes - sud denly we 
have taken a healthy share of the farm in come dol lars out of the high-risk cat e gory. We 
now have sta bil ity. We have three legs on the stool in stead of one leg. Like any busi -
ness it makes a lot more sense to sta bi lize and di ver sify the business portfolio than to
persevere with a vulnerable, sin gle-com mod ity enterprise.Graeme: Yes, it makes per fect sense. I don’t see how any one could ar gue about that.
Your or ganic sta tus plays a large role in your mar ket ing strat egy. Have you al ways
farmed or gan i cally?Joel: Yes. My grand fa ther started the chain. My fa ther was in flu enced very early. I
got it from him, and now my son Dan iel con tin ues the or ganic her i tage. We are en joy -
ing the leg acy of never hav ing gone the con ven tional route.Graeme: There are many roads to Rome. Gary Zimmer, who spoke ear lier at the
con fer ence, is in volved in a to tally dif fer ent type of farm ing but, in his speech the other 
night, he in voked the words of Louis Bromfield who, writ ing in the 1940’s, was pas -
sion ately pro mot ing the ex act things that you are sug gest ing - a rev er ence for the soil
and a soul stim u lated by the beauty and cre ative endeavour that should be part of real
farm ing. Louis also op er ated a model farm, and Gary is keen to set up doz ens of these
farms around the coun try. How im por tant is it for grow ers to be able to see a phi los o -
phy working successfully?Joel: I think it’s par a mount. I think it’s ab so lutely par a mount, be cause peo ple need
work ing, tasteable, touch able mod els - they need lead er ship. Ex ist ing mod els that sup -
port them selves through grants and ex ter nal fund ing don’t have in ter nal eco nomic in -
teg rity, and peo ple can see through this. We des per ately need this kind of leadership.
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Graeme: Your chil dren are ap par ently all in volved in the fam ily busi ness. I un der -
stand that they have all de vel oped their own in di vid ual en ter prises within the
business?Joel: Yes, Ra chel, our 13-year old daugh ter is an artsy-craftsy type of per son, so she
has a large flower gar den that she main tains as a source of dried flow ers. She takes our
grape vine prunings and turns them into grape vine wreaths. Some times these sorts of
cre ations are not just dol lars but aes thet ics. If we give a nice wreath like this to a top
res tau rant ac count that spends $40,000 a year with us, it is re ally ap pre ci ated. The busi -
ness pays Ra chel $100 for a wreath, but, from the busi ness per spec tive, there are many
re wards in pub lic re la tions and re la tion ship-build ing. From Ra chel’s view point, op er -
at ing a suc cess ful busi ness at a young age can only help build self-es teem. She also
bakes zuc chini bread and pan cakes to sell at the lo cal grow ers mar kets. Dan iel, our
son, is 18 years old and he has a cou ple of larger en ter prises. He man u fac tures ma ple
sugar do nuts where he taps trees and makes his do nuts. A gal lon of ma ple syrup will
glaze $200 worth of do nuts so that’s re ally value-add ing. Of course his main thing is
rab bits. He has about 75 breed ing pairs. He started with one pair when he was nine and
he now has one of the only com mer cial breeds in the world that is se lected for inline
bred, for age-based pro duc tion. These are pas tured rab bits, and he has developed a very 
healthy annual income based on that enterprise.Graeme: You are in fa vour of de vel op ing what you have called a ‘child-friendly par -
a digm’ - an en vi ron ment that should be aesthetically, emo tion ally and eco nom i cally
ap peal ing to the next gen er a tion. You ob vi ously be lieve that you have cre ated that en -
vi ron ment for your own children?Joel: Yes. I have this thing that there is noth ing that we ap ply to the soil that our kids
can’t eat - within rea son, of course. There’s a joy in not hav ing to mask up for poi sons.
Then, of course, we try to mini mise dan ger ous ma chin ery - dusty, smelly and noisy
equip ment is kept to a min i mum. We can talk com fort ably at our workstations. It be -
comes a sto ry tell ing, vis it ing time, as op posed to an un pleas ant task in the dust and
noise.Graeme: In a re cent Acres USA ar ti cle, you noted that the es sen tial pre req ui sites for
a fac tory farm are spe ciali sa tion, sim pli fi ca tion, routinisation and mecha ni sa tion, but,
in to tal con trast, the suc cess ful fam ily farm is di ver si fied, com plex, flex i ble and bi o -
log i cal. There is ob vi ously a damned sight more op por tu nity for an in ter est ing, ful fill -
ing ca reer in the sec ond op tion. The most likely re sponse I can imag ine from
con ven tional grow ers is that you are talk ing about a pipe dream which is not eco nom i -
cally vi a ble. You have proven oth er wise. Could you tell us a little about your
successes?Joel: Well, our suc cesses have been based upon syn er gis tic, sym bi otic en ter prises,
cou pled with a mar ket ing mech a nism that al lows us to cap ture pre mium re tail dol lars.
For ex am ple, right now we pro duce about 100 dozen eggs a day from 2000 lay ers, and
these are pas ture-fed within feather nets, which are elec tri fied poul try net ting. A move -
able shel ter within the net ting is moved ev ery three days, in volv ing 1000 birds on a
quar ter acre (approx one tenth of a hect are). This model al lows one per son, work ing
seven hours a week, on three acres, to net $15,000 a year. An other ex am ple is called
the ‘Biniary’. This is bun nies, vine yard and avi ary all in one. This is a quar ter acre, to -
tally en closed with poul try net ting. The vine yard trel lis poles hold up the net ting. The
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bird net ting keeps pred a tors away from the rab bits and keeps birds out of the grapes
when the fruit rip ens, and it keeps the pheas ants in. The jumbo pheas ants de bug the
vine yard, the rab bits mow the vine yard - both of these fertilise the vine yard. The
grapes shade the rab bits, and the vine trel lises are roosts for the pheas ants at night. The
pheas ants are di ur nal and the rab bits are noc tur nal, so they are not even com pet ing for
the same square foot age in any 24-hour pe riod. The big cost of a vine yard is bug con -
trol, dropped fruit which overseasons the patho gens and ground-cover main te nance.
They are al ways mow ing, mow ing, mow ing. The rab bits take care of that, the pheas -
ants take care of the bugs and dropped fruit, and you get this won der ful syn er gis tic ef -
fect of the three en ter prises to gether. This model gen er ates about $5000 net profit per
year from a quar ter acre. The rab bit house, where Dan iel keeps his breed ing stock, is
two tiers of pro duc tion - breed ing does [rab bits] at eye level and chick ens un der neath.
If you go to any com mer cial rabbitry, you’ll find that you can’t walk in for the smell.
The beauty of this is that you have a stan dard two-car ga rage - a 700-square-foot fa cil -
ity, and the rab bits at eye level are drop ping hay, urine and ma nure down into the bed -
ding. Ev ery three weeks we add a car bon source like wood chips, saw dust, leaves,
straw, corn fod der, cot ton trash, rice hulls - what ever or ganic mat ter is avail able to put
in there. The chick ens then in cor po rate it, scratch it and fluff it with the rab bit urine and 
ma nure and cre ate a very low tem per a ture de com po si tion. Very slow and gen tle, it
grad u ally builds up dur ing the year to two and a half to three foot deep. There is no
smell, you get two tiers of pro duc tion in the same fa cil ity - rab bits and eggs. We’re

talk ing about gross ing $9000, net ting $4000 a year in a two-car ga rage. The other thing 
is that neither species is at a density that kicks in pathogen problems and smells - all of
the normal problems with factory-type farm ing. The ‘eggmobile’ is an other ex am ple.
The eggmobiles are two por ta ble chicken houses which have 800 lay ers in them. They
fol low the cows in the pas ture ro ta tion. The cows of course are drop ping ma nure,
which is the in cu ba tor for patho gens and par a sitic or gan isms, so we run the eggmobile
be hind the cows three days later. The flies lay eggs in the ma nure and lar vae hatch. The 
chick ens scratch through the cow pat ties hunt ing lar vae. This spread ing pro cess ac tu -
ally tri ples the land area cov ered by the an i mal ma nure, and it is bal anced on the soil -
you don’t have an over-fertilised re pug nancy spot. The chick ens ef fec tively eat out the
par a sitic worms, so there is no spend ing on sys temic worm ers and grubicides to kill the 
bugs in the cows. We are har vest ing $15,000 per year on eggs as a byproduct of this
pasture sanitation pro gram. These are the type of sym bi otic, syn er gis tic mod els we can 
cre ate. The point is that we need to think ho lis ti cally. We need to think about in ter re la -
tion ships and in ter con nec tions, as op posed to the lin ear, reductionist, straight-line
think ing that dogs modern agriculture.
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Graeme: It’s not a lot dif fer ent to the perma cul ture prin ci ples put for ward by Bill
Mollison.Joel: Ex actly. What Bill Mollison has done with plants and land scapes, we have
done with live stock. Perma cul ture has been weak in the live stock de part ment, and I
think we have some thing to of fer permaculture in the cre ative use of an i mals in the
system.Graeme: My con cern with perma cul ture is that it has be come a ha ven for ide al ists - a 
talk fest with lit tle eco nom i cal viability.Joel: I agree. The only ones I know mak ing money in perma cul ture are the teach ers.
That goes back to your ear lier ques tion about these model farms. The fact that so many
peo ple are vis it ing our farm in di cates how few work ing, eco nom i cal mod els there are.
We need hun dreds, we need thou sands but they’re coming.Graeme: You re fer to sin gle-com mod ity pro duc tion as be ing equiv a lent to the slav -
ery of mul ti ple gen er a tions. Can you elab o rate on this con cept a little?Joel: Yes. Sin gle-com mod ity pro duc tion gen er ally car ries with it an in fra struc ture
in volv ing ei ther ma chin ery, build ings or emo tions that are not eas ily changed. It’s hard 
to retro-fit a $300,000 swine con fine ment fa cil ity, with a ma nure slurry la goon at -
tached. It’s hard to fit that to a rose gar den, for ex am ple. [Laughs]. By the same to ken,
a 3000-acre rice op er a tion is equally ill-equipped for di ver si fi ca tion. The emo tional
con nec tion co mes with the old thing - “Grandpa did it this way, and I did it this way,
so, Johnny, you had better do it this way.” It’s an emo tional at tach ment. The sin gle
com mod ity idea makes the next gen er a tion come to the ta ble with a whole lot of bag -
gage - emo tional bag gage, in fra struc ture bag gage, mort gage bag gage. Once you have
in vested hun dreds of thou sands of dol lars in trac tors and har vest ers, you are tied to that 
crop, re gard less of prices or your per sonal de sire to keep pro duc ing that sin gle com -
mod ity.Graeme: Ba si cally, it pro motes thought less in flex i bil ity.Joel: Yes, ex actly. One of the rules of phys ics is that for ev ery ac tion there is an equal 
op po site re ac tion, and this prin ci ple ap plies when it co mes to young peo ple in ag ri cul -
ture. As soon as we start to feel trapped, what do we want to do? - Flee! Part of the
prob lem of ru ral flight is based upon es cape from Grandpa’s paradigm. Graeme: The pro cesses of sim pli fi ca tion and routinisation im plicit in in dus -
trial-type pro duc tion re quire, or al most de mand, min i mum in tel li gence. In your cus -
tom ary, straight for ward style you sug gest that it is a fool ish cul ture that en trusts its
food sup ply to sim ple tons. Do you con sider that the Amer i can farm ers’ wide spread,
un ques tion ing ac cep tance of an abom i na tion like ge net i cally mod i fied food is an
example of a lack of reasoned consideration?Joel: Oh, ab so lutely! Ab so lutely! There’s a word for it - it’s called ru ral brain drain.
We’ve been deal ing with this now for a gen er a tion. All the bright est, the A and B stu -
dents, have gone to town and be come en gi neers, ad ver tis ing ex ec u tives and mar ket ers, 
and the C and D stu dents have stayed in the coun try side. You see it in all of our car -
toons - the red-necked, to bacco-spit ting, in ar tic u late klutz is al ways a farmer. This is
so tragic in light of the her i tage of George Wash ing ton and Thomas Jef fer son, who en -
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vi sioned a cul ture of Yeo men clas si cists that worked six or seven hours a day and spent 
the evenings reading or writing.

Graeme: I see farm ing as the most no ble of pro fes sions. There’s surely no
endeavour more im por tant than the pro duc tion of the food which sus tains us all. Grow -
ers are en trusted with such an im por tant role, but they need to be fired up so that they
are aware of their im por tance, and they need to feel more of a sense of worth of what
they are do ing. Con versely, there needs to be a stron ger sense of re spon si bil ity when it
co mes to dish ing out toxic res i dues to your fel low man. We have thou sands of cli ents
in Aus tra lia and, by and large, they are in tel li gent, for ward-think ing in di vid u als, far re -
moved from the red-necked ste reo type. There is a ru ral brain drain at work, but I don’t
think it is as pro nounced as it is in the US. You are keen on the prin ci ples of Ste phen
Covey, and ear lier to day you quoted his prin ci ple of not at tempt ing some thing be yond
your sphere of in flu ence. In some ways it could be ar gued that this is the ex act men tal -
ity that has cre ated a sit u a tion where Amer ica has three hun dred mil lion ‘guinea pigs’
eat ing unlabelled, ge net i cally mod i fied food. If in di vid u als had cre ated big ger rip ples,
the cu mu la tive ef fect might have not led to the cur rent sit u a tion where you are now
‘the ex per i ment’. The Jap a nese, for ex am ple, are now say ing that they want to watch
Amer i can chil dren to see what hap pens to them in ten years, be fore em bark ing down
that road them selves.Joel: Well, there is no dis agree ment. I’ll just say that, if the sign-car ry ing com mu nity 
had put as much ef fort into ac quir ing and pro mot ing safe food as they have into buy ing 
Walt Dis ney vid eos, we sim ply would n’t have GMOs to day. There has sim ply not
been the em pha sis, the pub lic scru tiny of food that should ex ist. I guess there has not
been the in ter est. From my point of view, I’m not go ing to sit here and wring my hands
over Monsanto. My an swer to Monsanto is “Hey, we’re go ing to get some ex cited cus -
tom ers, we’re go ing to grow some good food and lead by ex am ple.”Graeme: The rou tine that is nec es sary in mecha nised, as sem bly-line pro duc tion is a
com plete con trast to the dy namic flex i bil ity of na ture. Which fea ture of mono cul ture
do you con sider more soul-de stroy ing - this mo not o nous rou tine or the en slave ment to
large, highly specialised machinery?Joel: Mo not ony is mis er a ble. When I see peo ple do ing the ex act same thing day af ter
day, I feel re ally sorry for them. For us, ev ery new day is a dis cov ery. You are learn ing
and see ing new things, and you are mak ing changes, mak ing pos i tive changes, try ing
to solve prob lems. One of Al bert Ein stein’s fa mous quo ta tions was: “You can not solve 
a prob lem by the same think ing that cre ated it.” Mono cul ture and in dus trial men tal ity
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con tinue to try and solve prob lems in the same way. If there was a food short age, and
of course there’s not, but if we wanted to pro duce more food, then the an swer is not
GMOs. The an swer is syn er gis tic, sym bi otic, di ver si fied mod els. The an swer to sick
chick ens in a fac tory con fine ment house is not a new drug that they’re not re sis tant to.
The an swer is to shut down the fac tory and grow the chick ens un der a to tally dif fer ent
par a digm. It’s soul-de stroy ing to con tinue, year af ter year af ter year, re peat ing the
same mis takes. 

Graeme: I spoke to a Ca na dian farmer af ter your lec ture last night. He owns a
500-acre prop erty, which has been or ganic for 144 years. He has a very suc cess ful
busi ness with in cred i ble di ver sity, in volv ing 30 or 40 com po nents, rang ing from a por -
ta ble saw mill to bee hives. He is in love with farm ing. He said it was the most fas ci nat -
ing oc cu pa tion any one could ever be in volved in. He had the spark that Louis
Bromfield talked about. You seem mo ti vated to gen er ate that spark in your fel low
farm ers. Is this proving a difficult task?Joel: I would n’t say it’s dif fi cult for any one who wants to make a change, but some -
times it’s dif fi cult if peo ple aren’t in ter ested at all. There’s a say ing that goes, “There’s 
no sense in try ing to teach a pig how to fly - it can’t be done and it ir ri tates the pig.”
Your heart is a fil ter for your head. I’ve done very dif fi cult pre sen ta tions, like the
young cat tle men’s as so ci a tion. You go in and you can just feel the neg a tive en ergy. It’s 
like walk ing into a sick room. It’s aw ful. By con trast, last night at the Acres con fer -
ence, there was a won der ful speaker / au di ence syn ergy where the speaker can feed off
the au di ence’s en ergy, and vice versa. This en ergy ex change is pow er ful. I’ve got to
the point where I don’t waste my time with peo ple who don’t want to learn. I’ll put my
en ergy into peo ple who do. There are more of them ev ery day, and it’s re ally ex cit ing.Graeme: In your book ‘You Can Farm - The En tre pre neur’s Guide,’ you quote from
a 1913 text by C.C. Bowsfield, called ‘Mak ing the Farm Pay’. For the read ers’ ben e fit
I’ll in clude part of that quote: “Farm life should be made more at trac tive, and it can
also be vastly more prof it able than it is. Better homes and more so cial en joy ment, with
greater con tent ment and hap pi ness will come to ru ral peo ple when they grasp the eter -
nal truth that they have the no blest vo ca tion on earth, and one that may be made to
yield an in come fully as large as that of the av er age city busi ness man”. Noth ing much
changes, does it?Joel: No, it cer tainly does n’t. Ac tu ally, I’ve just been en joy ing the writ ings of
George Henderson. He was Eng lish, farm ing be tween 1920 to 1950 through WWII. I
ac tu ally came across the book while vis it ing Aus tra lia and was given a pho to cop ied
ver sion of it, as it is out of print. You can quote from any page and it re mains ab so lutely 
rel e vant to day. He talked about over crowded cit ies and young peo ple leav ing the
coun try. He was a city boy who told his mum at sev en teen that he was go ing to be a
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farmer. His friends rid i culed him, but he did it and he was wildly suc cess ful. I re cently
ac quired the se quel to the first book called ‘The Farm ers Prog ress’ by George
Henderson. It is re ally some thing spe cial. I opened up the cen tre page and there was a
big black and white photo of por ta ble chicken pens, fol low ing in the wake of graz ing
cows and sheep.Graeme: You ded i cate con sid er able time in your writ ings and speak ing en gage ment
to those com po nent qual i ties that equate to ‘suc cess’ - not a small part of this equa tion
re lates to the pro cesses or mar ket ing and pro mo tion. Do you think it would be fair to
say that you are a nat u ral sales man and self-pro moter and it may not be quite as easy
for farm ers less gifted in this regard?

Joel: Ab so lutely! There is no ques tion. When my class mates in school were out play -
ing foot ball I was in the de bate team. Com mu ni ca tion makes the world go round. You
can only poke balls through hoops - or per haps I should be more Aus tra lian - you can
only whack a cricket ball for so long. Com mu ni ca tion is ev ery thing - I have two things
to say about that: Firstly, if you want this for your farm and for your chil dren, then as -
sess your cur rent sit u a tion and be gin a path to ward com mu ni ca tion-ori ented child de -
vel op ment. In stead of push ing the kids to be soc cer stars, push them to be the cap tain of 
their high school de bate team or to join the lo cal thea tre group. I’m se ri ous - if we don’t 
start chan nel ing them through some sort of com mu ni ca tive rep er toire, they are go ing
to be forty or fifty and be in the same boat as their par ents at forty and fifty and can’t
stand up in front of a group and talk. Sec ondly, there are many self-help tools. There
are nu mer ous good books out there about mar ket ing, per sonal de vel op ment etc. Hey,
turn the TV off! Don’t go to Block buster Vid eos for a month and do some read ing in -
stead. Read Dale Car ne gie or Zig Ziglar. “You can be wher ever you want to be, as long 
as you get enough other peo ple wher ever they want to be.” These are great con cepts. If 
all this is un at tain able, then don’t un der es ti mate the power of part ner ships. Find some -
one who’s good at what you’re not. I know two lady sheep farm ers who have en listed a 
city cousin to do their mar ket ing, and it’s work ing great. It’s a win/win sit u a tion, where 
the two farm ers de liver their freezer lamb to the city once a month, to be picked up by a
net work of cus tom ers di rectly from the cousin’s condo. There are all sorts of these
sorts of part ner ships, which could be forged, if we will just get off the trac tor seat and
go look for them.Graeme: In your re cent Acres USA ar ti cle, you touched on the ge netic en gi neer ing
de bate and I felt that you cov ered a slightly dif fer ent an gle on the de bate which is
worth dis cuss ing. You ar gue that food is an i mate, not in an i mate. The whole po ten tial
for this ma nip u la tion of our ba sic blue print has sur faced be cause food has be come part
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of the in dus trial model. We have come to view it as a mass-prod uct com mod ity, a life -
less, in an i mate com mod ity which can be al tered like the lat est model of plas tic toy.
You would sug gest that “we are what we eat”, and when food is no lon ger sa cred, then 
noth ing is sa cred. The eth i cal bound aries are gone and life it self be comes de void of
mean ing. Would you like to add some more thoughts to this?Joel: Well, a philo soph i cal base al ways de fines our ac tions. The GMO mindset goes, 
“If I were mak ing a to mato I would have made it like this!” What ar ro gance! How dare
we! Ev ery sin gle cul ture from Judeo Chris tian to Mos lem, to Bud dhist, to Hindu, to
Scan di na vian, to Na tive Amer i can, to Ab orig i nal has had this deep rev er ence, this re -
spect and hu mil ity to wards na ture. We are just walk ing into life sys tems like a bull in a
china shop. It’s hor ri ble, and it mocks all of the gen er a tions be fore us. It takes all of
that wealth of wis dom and just throws it out the win dow.Graeme: I could n’t agree more. Your Ten Com mand ments for suc ceed ing on the
farm in clude con cepts like com mit ment, ac tion, plan ning, mea sured fru gal ity, con sis -
tency and fully uti lis ing your own re sources. Do you con cede that luck may play a role
here. I sus pect that you might sub scribe to the con cept that the harder you work the
luckier you become?

Joel: You def i nitely tend to make your own luck. We are a cul ture of vic tims. I know
that ev ery body has prob lems but I have learnt that if most of us could trade prob lems
with some body else, we would usu ally take our own back. I re ally be lieve in the re sil -
ience of the hu man spirit to rise to the oc ca sion and over come dif fi cul ties. There’s an -
other quote - “Show me a hero and I’ll show you a trag edy”. That’s so true.
Guttenberg in vented the print ing press, be cause he wanted to give the com mon man
ac cess to the Bible. He was n’t a ge nius, it was a no ble ges ture by a man look ing for a
prac ti cal so lu tion, and he was pre pared to look be yond him self. That’s this whole idea
of mo ti va tion. Coaches are great at mo ti vat ing, but you can do it your self with sim ple
con cepts. You be come how you en vi sion your self. I wear a suit to these oc ca sions be -
cause I en vi sion my self as a white-col lar busi ness man. The men tal pic ture we have of
our selves be comes a self-ful fill ing proph ecy. Farm ers need to place a higher value on
them selves, on their la bour and on their time. This is the key to self-re spect.Graeme: I have n’t had a chance to read your ear lier books - ‘Pas tured Poul try Prof -
its’ and ‘Salad Bar Beef’, but I re ally en joyed the lat est one. Are all or your books
self-pub lished?

Joel Salatin 211

“Well, a philo soph i cal base al ways de fines our ac tions. The GMO
mindset goes, “If I were mak ing a to mato I would have made it like
this!” What ar ro gance! How dare we! Ev ery sin gle cul ture from
Judeo Chris tian to Mos lem, to Bud dhist, to Hindu, to Scan di na -
vian, to Na tive Amer i can, to Ab orig i nal has had this deep rev er -
ence, this re spect and hu mil ity to wards na ture. We are just walk -
ing into life sys tems like a bull in a china shop. It’s hor ri ble, and it
mocks all of the gen er a tions be fore us. It takes all of that wealth of
wis dom and just throws it out the win dow.”



Joel: Yes, they are. The first book has been re printed four times and it still has n’t hit
the bell curve. It’s sell ing more now than it did five years ago.Graeme: Can you sum ma rise the ba sic con cept be hind ‘Salad Bar Beef’?Joel: ‘Salad Bar Beef’ is about pro duc ing and mar ket ing grain-free beef. We are go -
ing back to du pli cat ing do mes ti cally what all the wild her bi vore pop u la tions in na ture
do. From a nu tri ent-cy cling and mi gra tion stand point, the wild pop u la tions are al ways
mov ing and mobbed up for pro tec tion. This af fects the way the hooves in ter act with
the soil sur face, what it does to the plants, the way the an i mals eat - it just af fects ev ery -
thing. The book is about pro duc ing beef from the idea of a salad bar. A salad bar be ing
daily fresh veg e ta tion as op posed to a feed lot, grain-fed ap proach. Mar ket ing of this
prod uct is also cov ered in depth.Graeme: In one chap ter in ‘You Can Farm’, on ac quir ing land, you cover many of
the me chan i cal and emo tional con sid er ations when pur chas ing or leas ing land. I would 
sug gest that one of the most im por tant steps in ac quir ing land is know ing as much as
pos si ble about that par tic u lar soil, be fore sign ing on the dot ted line. A good soil test
would save a thou sand heart breaks. What do you feel about this idea?Joel: It cer tainly is a big ad van tage to have soil test data, but prob a bly not quite so
im por tant in graz ing sit u a tions. Here, soil amend ments are not nec es sar ily your weak
link.Graeme: I dis agree. We see soil with in verted cal cium to mag ne sium ra tios which
could take half a life time to cor rect. It would save con sid er able heart break if farm ers
soil-tested be fore buy ing land. In some sit u a tions, it will be the best sev enty dol lars
that they will ever spend.Joel: I’ll de fer to your ex pe ri ence on that one - it’s not re ally my area of ex per tise.
There are a lot of vi sual cues we use for mon i tor ing pas ture health, like earth worm
cast ings and weed species.Graeme: You have men tioned com mon sense, ap pro pri ate crop se lec tion and the
use of mi cro-cli mates to achieve goals. Can you elab o rate fur ther on this concept?Joel: Well, I’ve seen peo ple all over the world buy a frost pocket and try to run an or -
chard there, or you have a wet area and you keep try ing to work it to grow a crop. You
have to think lat er ally. If you have a wet area, then come in with an ex ca va tor, dig it out 
and make it a pond or dam. Then you can use the down wind side for some thing that’s
frost prone, be cause winds can run across the wa ter sur face and cre ate a frost-free mi -
cro-cli mate. This is some thing that Wes Jack son calls “meet ing the ex pec ta tions of the
land.”Graeme: A cen tral part of your soil fer til ity pro gram in volves the re cy cling of nu tri -
ents via an i mal ma nure, com post ing and earth worm stim u la tion. Do you ac tu ally pur -
chase any fertiliser inputs?Joel: Yes, I do. I’m re ally keen on a rock min eral prod uct that is com bined with
pulped sugar beet, called Plant ers 2. We also use a whole lot of kelp. We also use a
rock phos phate-based prod uct for the poul try. All of these sup ple ments end up in the
soil, and I be lieve that, by run ning it through the an i mal, you get a ben e fit from en zy -
matic ac tiv ity which in creases the bi o log i cal response.
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Graeme: You also like to see re duced till age to avoid dis turb ing mi croor gan isms.
There is the ar gu ment that ox y gen is the sin gle most im por tant in gre di ent for mi crobe
pro lif er a tion. How do you en sure adequate aeration?

Joel: Earth worms are aer a tors. We have ac tu ally had peo ple come to the farm to re -
cord the earth worms as they walk around. You know how they suck into the ground af -
ter a spring rain. You can’t put your hand down on our pas ture with out putt ing it on
earth worm cast ings. There would def i nitely be other things we could do to en hance
nu tri tion, but this is not our weak link at pres ent. Our weak link in our beef is not pro -
duc tion, but rather our mar ket ing. We need to sell ev ery sin gle an i mal at re tail prices.
We have bought an ex tra farm so we have a lot more beef to mar ket. You have to de ter -
mine your weak link and make that the cen tral fo cus. The prob lem is that I’ve some -
times gone on the farm and found that the real weak link was the guy that owned the
farm [Laughs]. It makes it hard to be honest.

Graeme: [Laugh ing]. I guess it’s hard to build up much of a cli ent base as a con sul -
tant when you have to tell a guy that he is the first thing that has to go! A cen tral theme
in your mar ket ing is based on the fact that or ganic food is of su pe rior qual ity. This is
not nec es sar ily the case. In fact, there is some very or di nary or ganic food out there.
Con versely, there is some ex cel lent food pro duced us ing bi o log i cal tech niques that are 
not nec es sar ily or ganic. Do you be lieve that organics is the only answer?

Joel: The prob lem I have with organics is that it is a non-com pre hen sive term. It
does n’t speak to some of the large vari ables. For ex am ple, or ganic mulch ing can vary
from good mulches to soil-sappers and plas tic. These fac tors have a bear ing on the big
pic ture. If you re ally get se ri ous about buy ing or ganic pro duce, then you re ally need to
know how the prod uct is pro duced. We drive 80 kms to buy or ganic ap ples be cause we 
know the in teg rity of the growers.

Graeme: Es sen tially, you are sug gest ing that your per sonal nu tri tion is your own re -
spon si bil ity.

Joel: Ex actly. There are just too many vari ables. There are a lot of dif fer ences be -
tween how you raise plants and an i mals within organics. You can have or ganic feed lot
beef or or ganic pas tured beef, and I would sug gest that the en vi ron men tal foot print of
those two par a digms is as dif fer ent as night and day. I try not to use the term organics
any more, that’s why we have in vented other terms like Piggerator Pork and Pas tured
Chicken, in or der to elim i nate hard en ing of the categories [laughs].

Graeme: Thank you for your time. I un der stand that the win ter weather plays a role
in the time you put aside for writ ing your books. I wish you ev ery suc cess for the book
in front of you and hope you have a cold mis er a ble win ter to al low you the time to com -
plete it.

Joel: Thanks - it was great to meet you. Hope fully I’ll be back in Aus tra lia be fore
long.
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DR PATRICK FLANAGAN
Interview conducted December 2002Dr Pat rick Flanagan is an enigma, a child ge nius who in vented

the Neurophone, a rev o lu tion ary com mu ni ca tion de vice, at the
ten der age of four teen. He was snaf fled up for ser vice in the
Pen ta gon think-tank in his late teens and fea tured in a Life Mag -
a zine spe cial as one of the lead ing lights of Amer i can sci ence.
Af ter de cades of re search, of ten as so ci ated with a her mit-like,
self-im posed ex ile, Dr Pat rick Flanagan re cently re-emerged

with an in ven tion he con sid ers to be his most im por tant work to date. Based on
the un lock ing of the se crets of Hun za wa ter, Dr Flanagan has de vel oped a to -
tally new com pound in volv ing neg a tively charged hy dro gen ions en cased
within mi nus cule sil ica spheres. This com pound, sil ica hy dride, prom ises to
be a ma jor break through in hu man health. In mid 2003, com pre hen sive re -
search re ports are sched uled for pub li ca tion in a ma jor peer-re viewed chem is -
try mag a zine. When sil ica hy dride is of fi cially ac cepted as a new chem i cal, Dr
Flanagan may well be come a No bel Prize can di date. I had tried to or gan ise in -
ter views with Pat rick in 2000 and 2001 but he is ex tremely dif fi cult to con tact. I
was fi nally suc cess ful in De cem ber 2002, and I was able to spend a morn ing
with him in his home in the Santa Cruz moun tains. This rare in ter view, one of
very few granted dur ing the past twenty years, fea tures a bril liant sci en tist ex -
plain ing his mas ter work - a find ing which may well im pact on us all.

Graeme: Thanks for find ing the time to speak with me. It ap pears that you don’t
grant many in ter views. In fact, the only one I could find was in my Acres USA ar chives 
from some time in the 70s. Have you con sciously re duced your con tact with the media?Pat rick: Well, yes, I did for quite a while. In 1983 I kind of be came a her mit for four -
teen years. I be came very in volved with my re search. I lived in a place sur rounded by
thirty acres of trees on a small river up in Sedona, Ar i zona. I just fo cused on re search
and I re fused in ter views. That was at the peak of the time when peo ple wanted to in ter -
view me. I had TV peo ple call ing all of the time. I had movie stars want ing me to en ter -
tain guests at their par ties. It was that kind of thing, so Gail (my wife) and I stayed in
that lo ca tion for four teen years and no body vis ited us. It was dur ing that time that I did
the most im por tant re search of my life. I fi nally came back into the world again in 1997 
and she died in 1998. I’ve made my self avail able again re cently, but I can be pretty
hard to find.Graeme: The prod uct of your re search was an ex cit ing new an ti ox i dant called sil ica
hy dride. It has been mar keted by a mul ti level mar ket ing com pany as Microhydrin. I
no tice that you are now mar ket ing the prod uct with your own com pany. Has there been 
a split with the MLM people?Pat rick: Yes, there has been, but I can’t re ally talk about it be cause we are in the mid -
dle of a law suit right now. I am no lon ger as so ci ated with these peo ple. 
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Graeme: Our com pany in Aus tra lia is par tic u larly con cerned with the link be tween
soil health and hu man health and the me chan ics of im prov ing both. You are a pi o neer
in both ar eas, and in this in ter view I’ll cover your work with nanotechnology re search
and your find ings in ag ri cul ture. How ever, you are re nowned for your pro lific cre ativ -
ity. Is there any thing new on the draw ing board, or are you cur rently con sol i dat ing
your earlier work?Pat rick: Well, my cur rent work is kind of a sum ma tion of ev ery thing I’ve done in my 
en tire life. Ba si cally it in volves my dis cov ery that the H- an ion, or the neg a tively ion -
ised hy dro gen atom, is vi tal in all liv ing or gan isms - ex cept for can cer cells. Can cer
does not in clude any H- ions. Its met a bolic path ways are dif fer ent from the other cells.
Ev ery liv ing or gan ism uses large quan ti ties of these ions in vir tu ally ev ery chem i cal re -
ac tion in the liv ing sys tem, and this is some thing that no one had known be fore - except 
for NADH, which is a co-en zyme used in the pro duc tion of ATP - the en ergy mol e cule
of the body. It was ac knowl edged in bio chem is try that the H on NADH is an H- ion,
the hy dride ion. Es sen tially we found out that H- ions are used in al most ev ery chem i -
cal re ac tion of the body - for pu ri fy ing the body, for get ting rid of tox ins, for re pair ing
DNA and many other things. The only sit u a tion that is com pa ra ble to it, in terms of
over look ing or fail ing to recognise some thing of pro found im por tance, is ni tric ox ide.
A few years ago it was dis cov ered that ni tric ox ide is a very im por tant bio chem i cal
trans mit ter in the liv ing sys tem, and yet it’s a deadly poi son. No one had ever thought
to look for it, yet it turns out to be in cred i bly important. H- is something that was
similarly ignored, and my discovery addressed this oversight. Graeme: It is a pretty mo men tous dis cov ery, in my opin ion. I’d re ally like our Aus -
tra lian read ers to un der stand how and why this tech nol ogy is so im por tant. Can you of -
fer a bit of a sum mary of the ben e fits of silica hydride?Patrick: Yes, cer tainly. Well, I was a child prod igy in sci ence, and the gov ern ment
took one of my de vices, ac tu ally they stole it, when I was eleven years old. It was an
atomic bomb and guided mis sile de tec tor. Sub se quently, as a teen ager, I worked for
the Pen ta gon, in the Pen ta gon think tank. Dur ing my years there I met Dr Henri
Coanda, who is called ‘the Father of Fluid Dy nam ics’. If you look up the ‘Coanda Ef -
fect’ in the En cy clo pe dia Bri tan nica, you will find that it is an aero dy namic prin ci ple
that he dis cov ered, which en ables mod ern aeroplanes to ac tu ally fly. It’s ac tu ally his
prin ci ple, not the Bernoulli prin ci ple, that en ables aeroplanes to fly. When I met him, I
was sev en teen years old and he was sev enty-nine years old. He and I be came very
close friends. He was a very strong, ro bust man and very vi tal. On his eight i eth birth -
day, I said to him, “When I’m your age, I hope I’m in the shape you’re in”, and he said,
“When you’re my age, we’ll talk about it.” The next week he in vited me into his of fice
at our re search fa cil ity and he re vealed his search for the foun tain of youth. He said that 
wa ter is the most im por tant nu tri ent we take into our bod ies. He sug gested that “We
are what we drink”, even more than “We are what we eat.” He then de scribed his re -
search into wa ter. He had found that wa ter all over the world has dif fer ent phys i cal
char ac ter is tics. We are taught at school that wa ter has a cer tain vis cos ity, a cer tain sur -
face ten sion, freez ing point, boil ing point, etc, but Dr Coanda said that these are av er -
ages. When you check out wa ter around the world, you’ll find that wa ter is dif fer ent in
dif fer ent places. He said that he had dis cov ered that there is a cer tain kind of wa ter that
is re lated to lon gev ity and ex cel lent health. He de scribed five places on earth where
this phe nom e non was readily ap par ent, and one of them was Hunzaland, which most
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health-ori en tated peo ple are fa mil iar with. He said that he had dis cov ered that Hun za
wa ter has cer tain phys i cal char ac ter is tics, but he did n’t know what im parted those
char ac ter is tics to the wa ter. He had spent the best part of his life try ing to dis cover what 
it was. He re lated to me the spe cific char ac ter is tics of Hun za wa ter and he said, “Pat -
rick, if you can cre ate wa ter that has these char ac ter is tics, then you will be able to
bring long life and health to ev ery one through out the world.” He said “I’m turn ing the
pro ject over to you, be cause I will never com plete it in my life time and I be lieve that
you are ca pa ble of com plet ing the task.” He gave me his re search and I be gan a
twenty-year quest to ful fil his be lief in me. I treated wa ter with mag netic fields, elec -
tro static fields, A/C fields, all kinds of en ergy fields, try ing to rec re ate Hun za wa ter. I
suc ceeded in chang ing wa ter, but it was al ways tem po rary. For ex am ple, you can
change wa ter with a mag netic field and mea sure cer tain changes in the phys i cal struc -
ture of the wa ter, but if you vig or ously shake or stir the wa ter, the ef fect of the mag -
netic field dis ap pears. I used to treat wa ter with mag nets, then drink it very slowly so I
did n’t cre ate tur bu lence. 

Graeme: Did you have any ac tual sam ples of the Hun za wa ter to use as a guide line
for your re search? I would imag ine that would be fairly crit i cal as a com par i son point.Patrick: Well, ac tu ally I had some help from a woman called Betty Lee Mo rales. She 
was a fa mous fig ure who owned ‘Eden Ranch’ out side of LA. It was an or ganic ranch,
and she was one of the early pi o neers in or ganic food. She used to lec ture widely in this 
field. She and her hus band had vis ited Hunzaland many times and knew the Emir of
Hun za. She was also aware that their wa ter was the se cret to their long life and health.
She gave me sam ples of Hun za wa ter and I used that as my sam ple to com pare my ex -
per i ments. Even tu ally, I dis cov ered that crys tals af fect wa ter very pow er fully - par tic -
u larly di a monds, ru bies and em er alds - crys tals with a high de gree of mo lec u lar
struc ture. If you clean the sur face of a crys tal and then put it in wa ter, the wa ter mol e -
cules will line up with the elec tric charges in the lat tice struc ture of the crys tal and im -
part very dra matic changes to the wa ter, re mem ber ing that wa ter mol e cules are
di-po lar, with neg a tive and pos i tive sites. I had a 25-carat di a mond once that some one
had loaned me for my ex per i ments. Re mem ber that the more struc tured the crys tal, the
greater the ef fect. The di a mond is the hard est struc ture, and a di a mond of this qual ity
has a sub stan tial lat tice struc ture. When I put that di a mond in a con tainer of wa ter and
left it for about half an hour, the sur face ten sion, which is a mea sure ment of how wet
wa ter is, went from 73 dynes per centi metre (which is nor mal wa ter) down to about 37
dynes per centi metre. This is a huge change! If I care fully drank that water, I could feel
changes in my body. I could perceive it in my nervous system. Then I got some
man-made ru bies, the kind that they make la sers with - dis cards - and I filled a small
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brandy glass with these ru bies. Next, I would put dis tilled wa ter into the glass and
leave it next to the bed ev ery night. In the morn ing, I would care fully drink it with out
cre at ing tur bu lence be cause, if you were to stir this wa ter vig or ously, it would erase the 
ef fect com pletely. I started think ing about the gla cial col loi dal min er als in Hun za wa -
ter. If you let those min er als set tle to the bot tom and pour the wa ter off the top, the
Hun za wa ter still re tains a low sur face ten sion, a higher vis cos ity and it has a dif fer ent
boil ing and freez ing point than or di nary wa ter. If you shone a light through that sup -
pos edly clear wa ter, you still see tiny col loi dal min er als - be cause of the Tindall ef fect,
there’s a cloud. It does n’t mat ter what you do to this wa ter, stir it vig or ously, even elec -
tro cute the wa ter, it will still re tain it’s char ac ter is tics. I real ised that those lit tle col loi -
dal min er als have very high neg a tive elec tric charges and they struc ture wa ter just like
the crys tals. These minerals re main in the wa ter - you can’t fil ter them out - they are
vir tu ally im pos si ble to fil ter out. I rea soned that it was these minerals which were
imparting the unique characteristics to the Hunza water.Graeme: Did Henri Coanda real ise that it was the col loi dal min er als that were the
key?Patrick: No, Dr Coanda had no idea what cre ated the ef fect. He said that it might be a 
mag netic field be tween the val ley and the moun tains in Hunzaland, or it might be the
dif fer ence be tween the tem per a tures in the gla ciers and the val ley which cre ated an en -
ergy ef fect. He didn’t know.Graeme: So what was the next step in the dis cov ery pro cess?Patrick: Well, next I took the Hun za wa ter and dried some of it and looked at the
min er als un der elec tron mi cro scope scan ning and I also had them ana lysed. I ba si cally
dis cov ered that the main min eral in the Hun za wa ter is a form of sil ica not found any -
where else. Sil i con di ox ide (SiO2) is the most prev a lent metal in the world. The sand
on the beach is sil ica, but there are over 140 dif fer ent kinds of sil ica now cat a logued,
and this was dif fer ent from all of those. I then em barked upon a pro cess of us ing
nanotechnology to at tempt to man u fac ture the kind of sil ica I found in Hun za wa ter. I
even tu ally suc ceeded in do ing that. Graeme: I was go ing to ask you about why you chose sil ica. I sus pected that it was
re lated to the con duc tiv ity of this ma te rial. I never real ised that sil ica was the pre dom i -
nant ma te rial in Hunza water. Patrick: Well, it’s well known, in col loi dal chem is try, that any kind of col loi dal sil -
ica par ti cles have a neg a tive charge. This charge ex ists even down to a pH of 1, which
is very un usual, be cause ac ids have hy dro gen pro tons with no neg a tive charges, so
they tend to neu tral ise neg a tive charges. You can take sil ica all the way down to pH 1,
and it still re tains the neg a tive charge. It’s the only min eral that does this! The sil ica in
Hun za wa ter had a very high neg a tive charge - 140 mil li volts, which is quite amaz ing -
and also, the colloids were very, very small. So I worked with dis solv ing sil ica in var i -
ous chem i cal so lu tions and tried to pre cip i tate it in the form that was found in Hun za
wa ter. I even tu ally dis cov ered a way of do ing that in 1983 with nanotechnology. Even
to day, twenty years later, my par ti cles are still the small est sil ica par ti cles ever made by 
any one in the world. My sil ica par ti cles are tiny spheres and they are hol low. They are
50 ang stroms or 5 nano metres in di am e ter, which is ex tremely small. They group to -
gether to form larger spheres, kind of like what are called buckyballs. That is, the
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smaller spheres will form larger spheres up to 1 mi cron or 2 mi crons in di am e ter, but
the 2-mi cron ball might in volve 100,000 small spheres. So I dis cov ered how to make
these and, when I added them to wa ter, it gave me all the characteristics of Hunza wa ter 
- well, all that I could measure at the time.Graeme: Dur ing my re search for this in ter view, I read about your in ven tion of some -
thing called a Vor tex Tan gen tial Am pli fier. Was this vor tex tech nol ogy linked to the
man u fac ture of these tiny sil ica particles?

Patrick: Yes, that’s cor rect. You see, wa ter in a per fect, non-tur bu lent vor tex has a
lam i nar flow. That is, wa ter in the vor tex flows in lay ers. Lay ers and lay ers of mol e -
cules, all slid ing past each other at dif fer ent speeds with out tur bu lence. The thick ness
of these lay ers is about 5 nanometers - very, very small lay ers. I dis cov ered how to pre -
cip i tate my sil ica be tween the lay ers in a vor tex. The roll ing ac tion of the lay ers ac tu -
ally rolls the sil ica into a ball. My first com mer cial prod uct based on this tech nol ogy
was called ‘Crys tal En ergy’. This is a liq uid con cen trate of this type of sil ica, which
ex hib its the same physical characteristics as Hunza water.Graeme: How did this prod uct per form?Patrick: Well, from a per sonal per spec tive. I had been a gym nast. In fact, I was a
world-class gym nast by the time I was seventeen. Gym nas tics is very hard on the body. 
I had dam aged ev ery joint in my body many, many times. Both of my shoul ders, for ex -
am ple, have been pulled out of their sock ets hun dreds of times. I was a wreck when I
was in my thir ties. I had bur si tis, all my joints ached and creaked when I walked - the
morn ings were worst. My an kles cracked like twigs snap ping when I walked in the
morn ing. Af ter a few months of drink ing the crys tal en ergy wa ter, all of my prob lems
cleared up. Friends who had known me fif teen years ear lier said that I looked youn ger
at that point than when they had first met me. This was dur ing my her mit pe riod. No
one came to the house. We would meet these friends at res tau rants in town. They
would ask about how I had achieved this trans for ma tion and I would tell them about
my Crys tal En ergy dis cov ery. We ended up giv ing tens of thou sands of bot tles away to 
friends and their fam i lies and the de mand be came so great that we started sell ing it.
That be came a very suc cess ful prod uct. How ever, I was still not sat is fied. I kept com -
ing back to the Hun za wa ter, to see if there was any thing I had missed. It was basically
pure intuition which led me to the next link. I had been read ing the works of Al bert
Szent-Gyorgyi. Al bert Szent-Gyorgyi was a Hun gar ian sci en tist who won the No bel
Prize for his work in met a bolic chem is try. He was the dis cov erer of Vi ta min C. Linus
Pauling made Vi ta min C fa mous, but Al bert dis cov ered it. In his book, he talks about
hy dro gen be ing stored in the or gans of the body. He called it ‘ac tive hy dro gen’. It’s a
bi o log i cally ac tive form of hy dro gen. He de scribed how they de tected it in 1923 in the
tis sues, but they could n’t fig ure out what its pur pose was in the liv ing sys tem. This
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caught my at ten tion. Back when Szent-Gyorgyi was do ing his work, they did n’t know
about hy drides - H- ions. They knew about them in the sun. They knew that we had hy -
dride ions on the sur face of the sun, but no one knew that they were found in the liv ing
sys tem. So I de vel oped a de vice, a la ser de vice for de tect ing the hy dride ions through
what’s called ‘pho ton de tach ment’ Now I was able to de tect large quan ti ties of hy dride 
ions in bodily flu ids and also in the fluids of plants - in carrot, orange, lemon and apple
juices. I had just one vial of Hun za wa ter left from my ini tial re search, which had be -
gun thirty years pre vi ously. I had stored the Hun za wa ter in lit tle heat-sealed vi als, her -
met i cally sealed. I tested that last re main ing vial. It was loaded with H- ions. So this
was an other in gre di ent in Hun za wa ter that I had missed. At this point I had al ready de -
vel oped an H- hy dride gas gen er a tor, which made hy dride ions in gas form - plasma. I
would bub ble this plasma through wa ter and it would charge the wa ter with the hy dride 
ions and I would drink it and it would give me lots of en ergy. My grey hair started turn -
ing dark again and all kinds of good things started hap pen ing. I wanted to find a way to
get these H- ions to friends. When I made them in wa ter they would n’t last be yond a
cou ple of days. When you make fresh car rot or or ange juice the hy dride ions dis si pate
quite rap idly. I dis cov ered that the juice stays fresh as long as the H- ions are in the
juice. The mo ment the H- ions dis si pate they start to coagulate and start to form
bacteria.Graeme: So when you mea sure ORP or re dox po ten tial, is that mea sur ing the an ti ox -
i dant po ten tial, or the pres ence of the hy dride ion?Patrick: Yes, it is, but there are many things that have low re dox po ten tial which
don’t give you H- ions. When you’re us ing re dox you have to be aware of the pres ence
of hy dride ions - it’s more re li able to use the la ser de vice I made - la ser pho ton de tach -
ment - or you can use nu clear mag netic res o nance spec trom e try. So what I even tu ally
dis cov ered was that the col loi dal min er als, the tiny hol low sil ica spheres I had de vel -
oped, will store H- ions in def i nitely in a dry form. Even in a wet form they will last a
very long time. Re mem ber that my thirty-year old Hun za wa ter was still packed with
hy dride ions. I dis cov ered how to im preg nate the tiny sil ica spheres with H- ions and
that be came the prod uct that was pre vi ously known as Microhydrin and is now Mega
H, Megahydrin, Active H - it has several names…Graeme: I no tice that the MLM com pany is still mar ket ing Microhydrin - how is that 
work ing?Patrick: Well, the com pany that mar kets Microhydrin is no lon ger us ing my prod uct. 
They claim that they are mak ing sil ica hy dride but we will wait and see. We now have
sev eral pub li ca tions cov er ing my product in peer re view med i cal jour nals on my prod -
uct and we have just been ac cepted for pub li ca tion in a peer re view chem i cal jour nal.
This is very pro found - the ar ti cle will be pub lished in Feb ru ary or March. It is a
forty-five-page ar ti cle writ ten by my self and my re search as so ci ate Cory Stephanson.
Cory and I wrote this ar ti cle dem on strat ing twelve dif fer ent lab o ra tory tech niques
which val i date the that I have ac tu ally cre ated a new chem i cal - a pre vi ously un known
chem i cal com pound which is sil ica hy dride. It is found in Hun za wa ter but it was not
known to sci ence. We used ion beam spec trom e try and x-ray defraction and elec tron
beam defraction - all kinds of tech niques to prove the struc ture of our par ti cles, and the
fact that we have H- ions stored and that they are sta ble. That ar ti cle will es tab lish me
of fi cially as the founder and dis cov erer of sil ica hy dride. At that point I can ap ply for
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pat ent be cause, with chem i cal rec og ni tion, sil ica hy dride will go into the chem i cal
dictionaries and the chemical databases around the world. The patent will protect my
technology.Graeme: Are you fa mil iar with some of the other wa ter work be ing con ducted
around the world? We have just re turned from high-level meet ings with the Ro ma nian
gov ern ment about the po ten tial for in tro duc ing a bi o log i cal farm ing sys tem to their
coun try. Their ag ri cul ture is in chaos and the food qual ity is shock ing. In Bu cha rest we
also met with Dr Ioan Manzatu, who ap par ently also worked with Dr Henri Coanda
and has since de vel oped and pat ented an energised wa ter prod uct called ‘Struc tured
Wa ter’. Ac tu ally, he has de vel oped an en tire prod uct range. His com pany is called
Biotehnos. Is there any similarity between his approach and yours?

Patrick: I’d have to read his pat ent to an swer that ques tion and let you know. I orig i -
nally called my prod uct ‘Struc tured Wa ter’ way back in 1983 and I wrote a book on it,
called ‘The Elixir of the Age less’, with my wife. I talked about struc tured wa ter and
how wa ter could be struc tured with elec tric charges, and things like that, and since then 
a lot of ideas in that book have been cop ied around the world. Many peo ple talk about
Henri Coanda who never even knew him. You see, Henri Coanda never wrote about
Hun za wa ter in any of his pub li ca tions. His be lief that “You are what you drink” was
never writ ten - he only gave that to me ver bally.Graeme: He was heavily in volved in work with snow flakes - he had a snow flake
gen er a tor, did n’t he?Patrick: Yes, he made snow flakes. At a cer tain tem per a ture be low zero the wa ter cir -
cu lates in the veins of the snow flakes and that wa ter has a cer tain struc ture that stays
liq uid, even at many de grees be low zero. Even tu ally it freezes, so he ar gued that snow -
flakes have a cer tain life span, and that by study ing that life span he could tell what kind
of wa ter peo ple have in cer tain ar eas. He could es ti mate the life span of peo ple in a
given area by the wa ter char ac ter is tics. But re turn ing to your orig i nal ques tion, I’d love 
to find out more about the research in Romania.Graeme: I’ll send you what I have when I re turn to Aus tra lia. Dr Manzatu was very
ex cited about the po ten tial of his ‘Struc tured Wa ter’ in ag ri cul ture - Have you checked
out the po ten tial of sil ica hy dride in ag ri cul ture, and would it be cost effective?Patrick: Oh yes, I cer tainly have. We’ve used it in ag ri cul ture - I’ve used it in fo liar
feed ing. The lower sur face ten sion mag ni fies nu tri ent up take. It’s wet ter wa ter and the
nu tri ent is ab sorbed through the stomata much more ef fec tively. There are also ben e -
fits as so ci ated with energetics.Graeme: Is it cost ef fec tive?
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Patrick: Yes, it is. We’ve also done work with sprout ing seed. If you add some of my 
prod uct to the wa ter when you’re sprout ing, the seeds sprout much faster and have a
higher vi a bil ity than nor mal.Graeme: Henri Coanda was very con cerned with maxi mis ing the ben e fits of his re -
search for the wide spread good of man kind and he chose you as his torch bearer. Are
you con fi dent that the mul ti level mar ket ing ap proach is the best tech nique to pro vide
af ford able ben e fits to the greatest numbers?Patrick: No, I’m not! MLM has it’s place… His tor i cally, when you make a new dis -
cov ery it takes about fifty years un til peo ple re cog nise it. Thank fully it’s hap pen ing
much faster with this prod uct, but my Neurophone - a hear ing de vice I in vented when I
was thriteen years old - took al most 50 years be fore it was re ally re cog nised and now
it’s do ing well. The nice thing about MLM is that it can be well suited for some thing
to tally unique and to tally new, be cause peo ple talk and they can ed u cate each other.
They hold meet ings with vid eos or tapes - they need to hear the story…Graeme: We have a sim i lar sit u a tion with some of our prod ucts and we have been
ap proached by MLM com pa nies to mar ket them. As we de velop our hu man health
range I am very con scious of the need to keep things af ford able - with MLM there are
so many par ties hav ing a bite of the cherry that the end price is sim ply unacceptable. Patrick: Ex actly! Mul ti level has to have be tween a 700% and a 1200% mark-up and
that makes the prod uct very ex pen sive and pre vents or di nary peo ple from using it.Graeme: It does n’t re ally fit with Dr Coanda’s hu man i tar ian game plan, does it?Patrick: No, it does n’t. Now we have di rect re tail sales and some MLM but we also
have the in dus trial area, which also in cludes ag ri cul ture. For ex am ple, there are thou -
sands of steel mills all over the world which make high car bon steel and when the steel
co mes out in sheets they have to run it through an acid bath, which is hun dreds of yards
long. They use a very pow er ful ni tric acid to clean the steel so that it can be painted.
The acid de stroys equip ment and when it loses it’s ef fec tive ness ev ery few months, it
be comes a haz ard ous waste prod uct which has to be man aged. We tested my crys tal
en ergy prod uct on high car bon steel and we were able to clean it just as well as they
could with ni tric acid. It nor mally costs $3 mil lion to change the wash ing tank ev ery
three months and it costs about $1million with my prod uct and there is no haz ard to the
en vi ron ment. Ac tu ally, the end prod uct would be good for the en vi ron ment. There are
many other pos si ble in dus trial uses which we haven’t even begun to explore.Graeme: There are sev eral dif fer ent the o ries re lated to Hun za wa ter and the lon gev -
ity of the Hunzakuts. Joel Wallach, for ex am ple, claims that it is the col loi dal min er als
found in the gla cial wa ter which is the key, rather than the energetics - How would you
coun ter his claims?Patrick: Well, Joel Wallach used to buy my book and use it as a sales tool un til he
came up with his own au dio tapes. The thing about col loi dal min er als, which is not
well un der stood, is this - our bod ies can’t use min er als un less they are in col loi dal
form. For ex am ple, if you take a mag ne sium salt like mag ne sium sul fate or ep som
salts, your body has to re move the sul fate from the mag ne sium in or der to get a col loi -
dal mag ne sium par ti cle, and then that col loi dal mag ne sium is used in mak ing en zymes. 
Ul ti mately, all min er als that go into your body have to be con verted into a col loi dal
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form be fore they can be uti lised by the cells. If you have re ally small col loi dal min er als 
in this nano size range then the body is able to uti lise them di rectly with out having to
remove anions like chlorides and sulfides.Graeme: Joel’s ma te rial, and a sim i lar prod uct that we mar ket called Life Line 127,
is de rived from run ning dis tilled wa ter through an cient humic shale. Does he have a
very small par ti cle size, or what is the key to that?Patrick: When ana lys ing this ma te rial, I have n’t been able to de ter mine that it is col -
loi dal in form. I know that it’s highly con duc tive, which means that it must con tain
min eral salts. Pure col loi dal wa ter has very low conductivity.Graeme: I’m won der ing if fulvic acid may be in volved in the equa tion. It’s an elec -
tro lyte, it re duces sur face ten sion and in creases nu tri ent up take. There are also nu mer -
ous other health ben e fits at trib uted to this or ganic acid and it’s part of the col loi dal
min eral blends. What do you think?Patrick: The Hun za wa ter is slightly al ka line and I have n’t been able to de tect humic
or fulvic acid, but I be lieve that Joel Wallach’s prod ucts, and oth ers from the same
source, are ex cel lent prod ucts be cause peo ple are get ting ex cep tional re sults with
them. Per haps there is a link with humic or fulvic acids…Graeme: I was also in ter ested in ask ing your opin ion of a wa ter energising tech nol -
ogy we are mar ket ing in Aus tra lia. It’s called ‘The Wa ter Wiz ard’ and it in volves wa -
ter flow ing through a cyl in der through twin vor ti ces and over a se ries of rare earth
mag nets. It has quite a pro found ef fect on plant growth. What’s happening here?Patrick: When wa ter flows in a lam i nar man ner through vor ti ces it takes on very spe -
cial char ac ter is tics. I’d love to check out The Wa ter Wiz ard. There is still a lot that
none of us know about water.Graeme: I’ll send you a house hold model when I ar rive back. Are you fa mil iar with
Grander Wa ter from Eu rope?Patrick: Thank you. Grander Wa ter in volves a con cept that does n’t re ally make
sense to me. The wa ter to be treated ap par ently just flows past an in ter nal ves sel con -
tain ing ‘im ploded’ wa ter and the en ergy is trans ferred. I’d have to look more closely at
that one.Graeme: Well, you can take the lit tle ‘Grander’ stain less steel wands in tended for
per sonal use and stir any liq uid and change it’s prop er ties. I’ve seen the re sults and
tasted the change.Patrick: It does sound amaz ing.Graeme: I’m fas ci nated with the me chan ics of energisation. There are nu mer ous
par tial ex pla na tions of this phe nom ena. I’d love to put the pieces to gether. Is there a
link with the tiny light par ti cles called biophotons and the hy dride ion? You may be fa -
mil iar with be fore and af ter pho to graphs of treated wa ter, where the energised wa ter
de vel ops a struc tured light show, like glowworms. Ac cord ing to Dr Popp from Ger -
many, these biophotons are crit i cal for most life pro cesses. I’ll show you some pho tos
taken by Dr Da vid Schweitzer in Eng land on a fluorescent mi cro scope...Patrick: Wow, these are im pres sive! Did he de tail his pho to graphic tech nique?
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Graeme: No, but those de tails are prob a bly avail able on one of the websites for an
Eng lish wa ter energiser called the Vor tex Energiser. Schweitzer, who is sup pos edly
the son of Al bert Schweitzer, also con ducted ex per i ments where he was able to mea -
sure a marked re duc tion in the biophoton light show in the pres ence of neg a tive
thoughts, and he could mea sure a dra matic in crease in light par ti cles in the pres ence of
pos i tive think ing. When you con sider that the brain is 90% wa ter, this can be seen as
ev i dence of the power of positive thinking.Patrick: Wow, I do be lieve that. I know wa ter is sen si tive to thought be cause in my
lab I’ve made what’s called Einsteinian pu rity. It’s wa ter so pure that it has to be stored
in a pure tef lon con tainer that was in side an other big ger tef lon con tainer which was in -
side yet an other one, be cause it ab sorbs right through the walls. That wa ter is so pure
that it re sponds to hu man thought. You can mea sure the con duc tiv ity of that wa ter,
which is very, very low - we’re talk ing about nano-amps go ing through the wa ter.
When a per son would walk into the room it would reg is ter that person’s energy field.Graeme: I’m still try ing to pull the pieces to gether… Is there a link be tween these
tiny light par ti cles that Popp re fers to as biophotons, and the pres ence of neg a tively
charged hy dride ions?Patrick: I think it’s highly likely. I’ve even de tected hy dride ions in pure dis tilled
wa ter. Some thing I don’t un der stand is that when I treat wa ter in a pyr a mid it has more
hy dride ions than be fore treatment.Graeme: Sounds like you’ve stim u lated the ab sorp tion of out side en ergy. I’d re ally
ap pre ci ate it if you could do some in ves ti ga tions along these lines for us - I’ll send you
a cou ple of dif fer ent wa ter energisers.Patrick: That would be great.Graeme: In the chap ter in which you fea tured, in the book ‘Se crets of the Soil’, you
theo rised that the hy dro gen bonds of wa ter mol e cules are sub jected to such stress due
to the ve loc ity of the vor tex, that they are stretched to the point that they ab sorb plan e -
tary in flu ences. Are we talk ing about hy dride ions be ing formed at that point? Patrick: It’s quite pos si ble, but at that point I did n’t have the ca pac ity to mea sure hy -
dride ions and was n’t even aware of their ex is tence - I’d have to re visit my ear lier
work. The thing about the Steiner re verse-stir ring tech nique they were talk ing about in
‘Se crets of the Soil’ is this - when you switch the vor tex from left to right there is a lot
of stretch and strain on the wa ter mol e cules - they are all go ing in a lam i nar man ner -
and then you reverse it.Graeme: The in crease in en ergy as so ci ated with the Steiner re verse-stir ring tech -
nique is a mea sur able re al ity. It can be mon i tored very eas ily us ing radionic scan ners.
The the ory is that the vor tex pro motes ac cess to ether, or the lifeforce, as East ern ers
call it. The biophoton in creases seem to sup port that the ory and now I’d love to know
the re la tion ship be tween hy dride ions and etheric energy?Patrick: I can tell you this. Years ago I was the first per son in the US to man u fac ture
and sell neg a tive ion gen er a tors. I de vel oped a close friend ship with an other man u fac -
turer of neg a tive ion gen er a tors, who lived in Lugano, Swit zer land - Dr Wal ter Stark.
At one point he was vis ited by a Ti betan mys tic known as the Kamarpa. This guy is
equiv a lent to the Dalai Lama - his sect of Bud dhism is ac tu ally the larg est in the world.
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He vis ited Wal ter be cause he had heard about the neg a tive ion gen er a tor and he felt
that what it was mak ing could be what the Ti bet ans call ‘Prana’. Af ter check ing it out
he said that it had sim i lar i ties to the life force, but it was n’t Prana. One of the things that 
the Karmapa said to my Swiss friend was that Prana had a neg a tive charge. What I’m
lead ing to here is this…there is a small amount of hy dro gen in the air we breathe and I
be lieve that it is in the H- form. I be lieve that the H- ion is the most etheric par ti cle that
we can take into our bodies, and the most important.Graeme: In ag ri cul ture our ap proach is to de velop a ‘func tional hy brid’, tak ing the
best from all worlds in a prag matic ap proach where the only guide line is “Does na ture
ap prove?” In this con text we would con sider that the Steiner re verse-stir ring tech -
nique has con sid er able po ten tial for any grower, with out adopt ing the biodynamic
dogma. What do you think?Patrick: I re ally think it would be of value to any one. I have done an enor mous
amount of work with vor ti ces and wa ter and the vor tex def i nitely has a pro found ef fect
on wa ter. I’ve stud ied left hand and right hand vor ti ces, light in na ture, cir cu lar polar -
ised light beams. When left and right come to gether they form lin ear polar ised light. I
like the idea of this dou ble vor tex in The Wa ter Wiz ard. There re ally may be some thing 
to this. There are en er getic ef fects from a sin gle vor tex. I re ally need to go back and
look at vor ti ces in terms of the hydride ion.

Graeme: One of the key ben e fits of sil ica hy dride seems to be it’s ca pac ity to neu -
tral ise free rad i cals. Why have free rad i cals be come such an is sue in the con tem po rary
health equation?Patrick: Well, free rad i cals are gen er ated just through the me tab o lism of food. If we
ate all raw food we would be get ting very large quan ti ties of H- ions in our diet to eas -
ily neu tral ise these free rad i cals. The mo ment you dry food or cook it the H- ions are
the first things to go. Ac tu ally, en zymes re quire H- ions to be ac tive. That’s why when
you cook food the en zymes - in ac tual fact the H- ions dis ap pear first, and then the
enzymes stop working.Graeme: And we won der why the ma jor ity of us have di ges tive prob lems! Ap par -
ently the in di ges tion drug Zantax is the big gest sell ing drug of all time. You can’t di -
gest with out en zymes and they are sup posed to come from our food.Patrick: Yes, you’re right. We were sup posed to eat a large per cent age of raw food.
There are so many sources of free rad i cals in the mod ern en vi ron ment to neu tral ise. In
the house, for ex am ple, the car pets and drapes are slowly de te ri o rat ing and the dust
par ti cles are all be ing ab sorbed into our lungs. Free rad i cal dam age is con sid ered the
main cause of the ag ing pro cess. Our DNA gets dam aged through free rad i cals and we
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can’t re pair it. Our bod ies have DNA re pair mech a nisms but you need H- ions to re pair
DNA. Most peo ple, in fact all people, are deficient in H- ions.Graeme: Is there any hard ev i dence to sup port the links be tween sil ica hy dride and
lon gev ity?Patrick: Well, us ing hu man cells in-vi tro (cell cul tures), we have dou bled the life -
span of the hu man cells. That was with H- ions at the level that would equate to tak ing
four cap sules a day.Graeme: What about from an an ec dotal per spec tive? Have you had good cus tomer
feed back?Patrick: Peo ple re port per sonal mir a cles. There have been tre men dous re sults with
peo ple with neu ro log i cal dam age, for ex am ple, whether it is in jury by im pact or by
chem i cal dam age. We had a man who was par a lysed. He had been in a wheel chair for
forty years. Af ter tak ing my prod uct for three months he got the feel ing back in his legs 
and be gan to walk - today he can walk normally.Graeme: I have a daugh ter with brain dam age. Part of the rea son we be came so pas -
sion ately in volved in this mis sion to im prove food qual ity and sustainability was re -
lated to the in tro spec tive time spent sit ting next to her bed while she was in a coma,
fol low ing her ac ci dent. Rachael is still par tially par a lysed on one side, she speaks at
about half speed and she has a teacher’s aid with her at school. Would you think that
there would be ben e fits in putt ing her on a course of silica hydride?

Patrick: Based on our re sults, I would def i nitely say so - I’ll give you some to take
back with you. She should take four tab lets a day. Some times mir a cles do oc cur with
the ner vous sys tem. We’ve had a di a betic who had no feel ing in his legs from the knee
down for fif teen years. He took the prod uct and got full feel ing back in his legs af ter
three weeks. There have been very good re sults with di a be tes in gen eral. We’ve had so
many mir a cles but we are not per mit ted to talk about them in our ad ver tis ing. There has 
been al most ev ery thing you can imag ine - thou sands of cases. It is an amaz ing sub -
stance which is vi tal for re pair ing the hu man body. Per son ally, I’m 58 years old, but I
feel far better than I did in my thir ties. The gym nas tics dam age has been com pletely re -
paired. I still have dam age to my brain be cause my mother gave me 3lbs of mer cury to
play with as a child. They did n’t know about the dan gers at that time. I’m not sure that
this dam age is com pletely re pair able but it may well be what makes me unique, who
knows?Graeme: Both Rosa and I at tended a three hour pre sen ta tion on a di ag nos tic treat -
ment ap proach called Bi o log i cal Ter rain As sess ment, or BTA, at the re cent Acres USA 
con fer ence. I was re view ing your website and saw the trial us ing sil ica hy dride and
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mon i tor ing the re sults with BTA. The pos i tive changes over two weeks were sim ply
amaz ing. What’s your opin ion of the BTA ap proach?Patrick: Yes, there is no doubt of the va lid ity of the BTA ap proach. My only res er va -
tion re lates to the fact that they have es tab lished an ‘ideal’. They say that ac cord ing to
BTA guide lines “this is a truly healthy per son”. I don’t think any one has mea sured
what a re ally healthy per son is. We may find that af ter con sum ing H- ions for a pe riod
it may be nec es sary to raise the bar in terms of the BTA ideal.Graeme: There was an anom aly in the BTA trial where urine re sis tiv ity in creased to
dou ble that con sid ered to be the ideal level. It may not be sig nif i cant but it raises the
ques tion of neg a tive side ef fects. Have you ever seen any neg a tive out comes with peo -
ple us ing silica hydride?Patrick: Well, when you take my prod uct peo ple start cleans ing and dump ing tox ins
and things that have been stored in their bod ies for years and years. You might see
some of the BTA pa ram e ters get worse in the be gin ning. In gen eral, we find that you
need to keep a per son on the prod uct for at least three months. In the be gin ning you
might be flush ing tox ins, but af ter awhile the body be gins to re plen ish it’s hy dride sup -
ply in the or gans and that’s when the re pair pro cess re ally be gins. It starts re pair ing
DNA, for ex am ple, at that point. Some peo ple get Herxheimer re ac tions when they
start tak ing it. In these few cases we rec om mend that they slowly build up the dose. I
had one lady who was ex posed to an thrax when she was a lit tle girl and sur vived the or -
deal. When she first tried it she got very ill on the first tab let. I asked her to dis solve a
cap sule in a litre of wa ter and to take one tea spoon ev ery hour through out the day. She
wrote me about three months later and said she was now able to take the prod uct reg u -
larly and that she had never felt better in her entire life.Graeme: It must be in cred i bly sat is fy ing to have achieved some thing like that…Patrick: It is! I have thou sands of peo ple who have told me that their life or the life of 
one of their rel a tives was saved by my prod uct. In one case, one of my cus tom ers had a
rel a tive who had twelve hours to live in in ten sive care. He was un con scious and they
were able to get the doc tor’s per mis sion to put the prod uct in his feed ing tube. Within
three hours his blood chem is try be gan re turn ing to nor mal and a true mir a cle oc curred.
Three days later he was out of the hos pi tal, com pletely turned around. Over a pe riod of
months he com pletely re cov ered. I’m not sug gest ing that this prod uct is cur ing dis ease
- our bod ies have mi rac u lous heal ing pow ers if they have the right nu tri ents. Part of the 
suc cess of me dic i nal drugs is re lated to the fact that they sup press symp toms so that the 
body can kick in. An ti bi ot ics, for ex am ple, sup press bac te ria for long enough so the
body’s nat u ral bac te rial fight ers can get in and fin ish the job off. Ac tu ally, sil ica hy -
dride works very well with med i cal mo dal i ties - for ex am ple, it en hances the ef fect of
an ti bi ot ics. We have peo ple who have taken an ti bi ot ics and got no re sponse, but when
they take my product with the antibiotics they suddenly get rapid results.Graeme: I as sume that it would be an ideal ad junct to vi ta min and min eral sup ple -
ments to mag nify their ef fect - Would n’t it be a good idea to de velop a vi ta min and
min eral range which in cor po rated silica hydride?Patrick: Ac tu ally, we are cur rently in the pro cess of de vel op ing such a range. In one
study we used a dou ble-blind cross over study in which a group of peo ple would clean
their bod ies out and not take any vi ta mins for a week. Then they would take a vi ta min
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with out our prod uct and we would mea sure the me tab o lites of the vi ta min to see how
much was ab sorbed. In the next phase, the same peo ple cleaned out again for a week
and then took the same vi ta min with sil ica hy dride added. The re sults in di cated that
when we take vi ta mins we ab sorb about a third into our bod ies and the rest is elim i -
nated. When we added the sil ica hy dride, as close as we could tell there was 100%
absorption.

Graeme: Could n’t part of the rea son for poor up take be re lated to com pro mised en -
zymes? If you don’t have that link with the gut to get the vi ta mins and min er als
through, it’s a long, hard road. If the hy dride ions are im prov ing en zyme ac tiv ity, this
could be the key.Patrick: Yes, it’s true that en zymes can play a role, but part of the im proved up take,
in this case, is re lated to sur face ten sion and wet ting ca pac ity. All food par ti cles, even
oils, have to be wet ted be fore they can be ab sorbed by the body. Oils are wet ted by
mix ing the oil with bile, which makes chylomicrons which are then wettable. The oil
par ti cle is sur rounded by mol e cules that can be wet ted by wa ter and can be ab sorbed
through the lym phatic sys tem. Even fats have to be wettable. Sil ica hy dride low ers the
sur face ten sion so much that it en hances the ab sorp tion, be cause we can wet prod ucts
so much better and therefore absorb much more.

Graeme: Al ka lin ity has be come the hot topic in nat u ral health cir cles - there are a
num ber of books avail able on the sub ject, in clud ing ‘Al ka lize or Die’. Do you agree
with this em pha sis, and what role does sil ica hy dride play in this regard?

Patrick: Well, vir tu ally all of the met a bolic by prod ucts of the body are acid, and real
prob lems arise when the cells be come acid in ter nally. At this point, or di nary alkalisers
like so dium bi car bon ate are in ef fec tive. The bi car bon ate ions can’t pen e trate the cell in 
or der to neu tral ise the ac ids in the cell. By con trast, H- ions can en ter into the cells and
neu tral ise ac ids be cause ac ids have pos i tive charges, and H- neu tral ise pos i tive
charges. The hy dro gen atom is the small est mol e cule - it can en ter any place in the
body. There are no bar ri ers to it any where. It can enter the cell and neutralise acidity.
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Graeme: That’s a great thing! One other ques tion I wanted to ask. Some of the ad -
ver tis ing lit er a ture sug gests that sil ica hy dride is an an ti ox i dant that’s 500 times more
pow er ful than any other an ti ox i dant. Is this just mar ket ing hype, or can this claim be
supported?Patrick: Well, it is cor rect, but our bod ies uti lise all kinds of an ti ox i dants for all
kinds of pur poses. We need Vitamin C and the phytocyanins, etc. One other im por tant
thing about our prod uct is that it has the abil ity to re cy cle other an ti ox i dants be cause all 
an ti ox i dants, ex cept for H-, be come free rad i cals them selves once they have lost their
elec trons. For ex am ple, Vitamin C re leases a hy dro gen ion when it neu tral ises a free
rad i cal - it then be comes dehydro ascor bic acid. Dehydro means it’s lost the hy dro gen.
Our prod uct, in the body, can re cy cle Vitamin C over and over again. We call sil ica hy -
dride the pri mor dial an ti ox i dant be cause it is the only an ti ox i dant known that when it
neutralises a free radical, it does not become a free radical.Graeme: So, de spite the mar ket ing, it is not re ally a re place ment for other an ti ox i -
dants, it is more of a mag ni fier.Patrick: Yes, that’s right. Linus Pauling, for ex am ple, took 10 - 20 grams of Vi ta min
C ev ery day. He could have taken much, much less if he had com bined it with my prod -
uct be cause of this re cy cling ca pac ity. I gen er ally rec om mend that peo ple eat raw food
and take vi ta mins, min er als and an ti ox i dants, but those alone won’t do it. H- is the pri -
mor dial elec tron source for chem i cal re ac tions and most peo ple are very deficient in it.

Graeme: I’d love to hear more about your Neurophone tech nol ogy. I un der stand that 
it took years of tri als and trib u la tions to fi nally get this prod uct to the mar ket. Why was
it so dif fi cult?Patrick: When I first in vented it, it was 1958 and I was thirteen years old. I ap plied
for a pat ent and wrote my own pat ent tech nol ogy but the pat ent of fice said there was no 
ex ist ing tech nol ogy like this and that it could n’t pos si bly work. I even tu ally had to fly
to the pat ent of fice, and dem on strate my de vice on a deaf em ployee at the pat ent of fice, 
so they were obliged to grant my pat ent. I then ap plied for a sec ond pat ent and then the
de fence de part ment thought it might have de fence po ten tial and they lit er ally stole my
in ven tion. They put it un der se crecy for five years. I had to fight the gov ern ment with
law firms in Wash ing ton DC and Texas in or der to fi nally get them to re lease it. For
forty years no one knew how it worked, and then in 1997 a doc tor at the Uni ver sity of
Vir ginia du pli cated my Neurophone and dis cov ered that we have a small or gan in the
in ner ear that’s an or gan that de tects bal ance - but it’s also an ul tra sonic hear ing or gan.
This ul tra sonic hear ing or gan is called a saccule. The saccule can de tect ul tra sonic
sound, but only if it’s trans mit ted through the skin or through the bone, not through the
air. When we swim with whales and dol phins and we think we are hear ing their sounds
some of the time we are ac tu ally hear ing their ultrasonics through the saccule. The
saccule is the main hear ing or gan for ul tra sonic sound in whales and dol phins and it
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sug gests that we may some how be re lated to these crea tures. The Neurophone works
with a mod u lated ul tra sonic sound around forty ki lo hertz. When you use the
Neurophone it has very in ter est ing ef fects on the mind. It in creases in tel li gence, it cre -
ates phase co her ence in the left and right hemi spheres of the brain and it could be de -
vel oped as a hear ing aid for pro foundly deaf peo ple (as we know what’s re quired in
that area). However, we use it mainly to alter consciousness and to improve the
functioning of the brain.

Graeme: Is it cur rently avail able on the mar ket place?Patrick: It is. We’ve just de vel oped our lat est model, the Neurophone DSP. We have 
a website - neurophone.com - and it de tails all of the dif fer ent mod els. The lat est one is
purely dig i tal.Graeme: You’ve pre vi ously in vented sev eral de vices for use in ag ri cul ture in clud -
ing the Flanagan Os cil lat ing Ion Gen er a tor, the Electrocatalytic Seed Stim u lant and
the Earth Res o nance Gen er a tor. In our coun try, at least, we are in the midst of an ex cit -
ing par a digm shift amongst farm ers. There’s a huge change hap pen ing and we are at
the fore front of it. I think that the tim ing is prob a bly right for this kind of tech nol ogy.
Do you still make these devices?Patrick: No, I don’t. I had to pri ori tise - I have hun dreds of in ven tions. I had to fo cus
on one thing and give up some of the oth ers.Graeme: Were those de vices ef fec tive?Patrick: They cer tainly were. All my de vices are ef fec tive, but it would take a gi gan -
tic mar ket ing or gani sa tion to mar ket all of them. Then there is the mas sive man u fac tur -
ing task… I don’t have that ca pa bil ity. I feel that my work with the neg a tive hy dro gen
ion is far more im por tant than any thing else that I’ve ever done so it has all my focus at
present.Graeme: I agree that this seems like an ex traor di nary break through. I thank you for
giv ing us so much of your time. We will be in touch with re gard to mar ket ing some of
your tech nol ogy. See you in Aus tra lia sometime…
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JERRY BRUNETTI
Interview recorded December 2002

Amer i can writer/con sul tant, Jerry Brunetti, is the founder and
CEO of Agri-Dy nam ics, a com pany es tab lished in 1979, which
spe cial ises in sus tain able stock health. He is also the brains trust 
be hind Earth works, a rap idly grow ing Penn syl va nian com pany
which man u fac tures a range of bi o log i cal fer ti lis ers, in clud ing a
com post tea sys tem. 2003 should see the pub li ca tion of three
books by Jerry Brunetti, as he plays catch-up af ter sev eral ‘lost’ 

years man ag ing a ma jor health prob lem. Jerry is a char is matic con fer ence
speaker who de lights au di ences with his ef fort less fu sion of en ter tain ment and
in for ma tion. Al most four years ago, he was di ag nosed with a blood can cer
called ‘Non-Hodgkinson’s Lym phoma’ and was given just six months to live.
That dis mal di ag no sis could the o ret i cally only be im proved by sub mit ting to
che mo ther apy, but Jerry re fused. He im me di ately em barked on an in ten sive
in ves ti ga tion of non-toxic op tions and even tu ally de vel oped a rig or ous per -
sonal treat ment pro gram based on the re gen er a tion of his im mune sys tem.
Jerry’s sub se quent suc cess has gen er ated tre men dous in ter est and he now
finds him self giv ing pre sen ta tions about hu man health as of ten as soil and an i -
mal health. Rosa and I spent sev eral won der fully re lax ing days with Jerry in
De cem ber of 2002 in his Penn syl va nian farm house. Dur ing that pe riod, I spent
an af ter noon con duct ing a new in ter view which cov ered a va ri ety of sub jects
but even tu ally fo cused on his find ings in hu man health. In this in ter view, Jerry
ex poses a va ri ety of nu tri tion myths and looks be hind the veil, at the real
causes of many of our prob lems in ag ri cul ture and hu man health.

Graeme: In the orig i nal in ter view we never re ally dis cussed soil health in re la tion to
an i mal and hu man health - How im por tant is this?Jerry: Well, usu ally when I do an i mal health work shops I start out with the soils is -
sue, be cause you can’t grow the nu tri ent den sity in the for ages, or in any hu man food
for that mat ter, with out a healthy, min er al ised soil. You can’t ad dress sus tain able
health is sues with peo ple or an i mals if the food is grown in un bal anced, de min er al ised
soils. Health can not be man aged with sup ple ments alone. Foods are com plete, nu tri -
ent-dense ma trixes of all com po nents - iden ti fi able and un iden ti fi able. Some of the
uniden ti fi able com po nents sim ply can’t be sup ple mented. We have to get these things
from the soil. We need bi o log i cal ac tiv ity, min eral den sity and ap pro pri ate min eral ra -
tios in the soil to ensure that our food is our medicine as it was intended to be.Graeme: You are prob a bly in a better po si tion than most to eval u ate the rel a tive an i -
mal / hu man health ben e fits as so ci ated with var i ous ap proaches to wards soil nu tri tion.
For ex am ple, how does the Albrecht ap proach com pare to the con ven tional ap proach
in terms of animal health response?
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Jerry: Well, the con ven tional ap proach is pretty much pred i cated on yield, with lit tle
re gard for the nu tri ent den sity which is re quired. In or der to achieve the de sired nu tri -
ent den sity in pas ture, for ex am ple, you are look ing for amino ac ids rather than just fo -
cus ing on pro tein tests. The prob lem is that peo ple don’t ac tu ally check for pro tein,
they just test for ni tro gen as a re flec tion of pro tein (all pro tein con tains around 16% ni -
tro gen). They mea sure free ni tro gen, rather than the amino acid qual ity pres ent, so it is
quite mis lead ing. The sec ond thing is that car bo hy drates should be mea sured in the
form of sac cha rides, be cause sac cha rides are a real re flec tion of min eral up take. If the
cal cium is mov ing up into the plant, you are pro duc ing some in ter est ing com pounds, 
such as cal cium pectates. In terms of ru men nu tri tion, cal cium pectates pro vide a very
ben e fi cial, sol u ble, starch-like fi bre with out any of the det ri ment that starch pro duces
in the ru men. Starch in the rumen produces toxic levels of acid, creating metabolic
acidosis. Cu ri ously enough, most lac tat ing an i mals, like dairy cows, suf fer pre ma ture
death or are culled pre ma turely for the same rea son that peo ple de velop chronic ill ness, 
that is, met a bolic ac i do sis. That’s a food is sue. In hu mans, it’s a case of too much re -
fined car bo hy drates. In an i mals, it’s as so ci ated with supplementation of  grain, be -
cause we are not pro duc ing enough nu tri ent den sity in the pas tures. En ergy should
come from the sug ars - the sac cha rides pro duced by plants, and the fatty ac ids - the es -
ters - that are pro duced by plants. When we sup ple ment with grain we don’t get the
min eral con tent. Starches are ex tremely de void of min er als, while grasses are min -
eral-rich so, when you get your en ergy from grasses, you get the right kind of en ergy,
cou pled with amino ac ids and high lev els of macro and micro nut ri ents. This makes for
the nu tri ent den sity it takes to cre ate a healthy cell and to sus tain lon gev ity at the cel lu -
lar level. It all starts with the soil. Hu mus and min er als al low bi o log i cal ac tiv ity to mo -
bi lise min er als from the soil into the plant, creating all of these complex and vital
substances. Graeme: But is the Albrecht ap proach more likely to cre ate these de sired con di -
tions?Jerry: Well, the proof of the pud ding is in the eat ing. The NPK ap proach just does n’t
do it. In the dairy in dus try the NPK ap proach pro duces high lev els of blood urea ni tro -
gen, and this is equally true of peo ple con sum ing foods that are im prop erly fer ti lised.
High lev els of ni tro gen in the blood are crit i cally im por tant health-wise. Am mo nia is
an ex tremely toxic ma te rial con sum ing a tre men dous amount of en ergy. It wears out
the liver and kid neys and it stim u lates the growth of patho gens. It sup presses
phagocytic ac tiv ity in the sys tem and it in ter feres with the ox y gen-car ry ing ca pac ity of
the blood, trig ger ing a whole cascade of problems.Graeme: Are you talk ing about the in jec tion of high lev els of ni trate ni tro gen?Jerry: Yes, ni trates ini tially, but they ul ti mately con vert to ammoniacal ni tro gen in
the blood stream. You end up spon sor ing pre ma ture ag ing and pro duce what they call
‘delta cells’. When food is pro duced with the NPK / pes ti cide ap proach then you don’t
have the elec tro lytes, which are re ally trace min er als and macrominerals like cal cium,
mag ne sium, po tas sium and the trace el e ments, with alkalising prop er ties. If you don’t
have those elec tro lytes, you lose your buff er ing ca pac ity within the cell and in the
blood and, as a con se quence, am mo nia be comes the vehicle to buffer the body from
acidosis.
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Graeme: Can you ex plain the link be tween cel lu lar pH and elec tri cal ac tiv ity at a
cel lu lar level and nu tri tion?Jerry: It all boils down to reg u lat ing the in te rior and ex te rior pH of the cell so that
you can cre ate the right lev els of neg a tive and pos i tive po lar ity within and out side the
cell. The in te rior of the cell is acidic and pos i tively charged and the ex te rior part of the
cell is al ka line and neg a tively charged. It is this bi po lar sit u a tion which gen er ates elec -
tric ity across the cel lu lar mem brane. It amounts to about 70 mil li volts and that’s what
opens up the cell mem brane to al low waste to get out, al low ing nu tri ents to get in and
res pi ra tion to oc cur. The cre ation of the cor rect elec tri cal charge is all based on proper
nutrition that you can only get from the soil up.Graeme: How well do the en ergy ap proaches like biodynamics, radionics and the
Reams sys tem de liver in terms of pro vid ing what you term as ‘proper nu tri tion’?Jerry: The aim of these sys tems is to at tract a vi tal force in the root zone or in the at -
mo sphere sur round ing the plant. This vi tal force sup ports the trans fer of en ergy to
plants via min er als. The min er als are re ally the phys i cal man i fes ta tion. If you look at
the Reams Bi o log i cal The ory of Ion is ation, they are claim ing that it’s not the chem i cal
na ture of the fer ti liser that does the work, it is the en ergy that’s re leased from achiev ing 
the proper ra tio. Peo ple work ing with en ergy ag ri cul ture are deal ing with the vi tal
force that sur rounds ev ery thing, and try ing to en gi neer it in such a way that they can
cre ate a mag net for this vi tal force. This en sures max i mum nu tri ent up take of the right
bal ance of min er als, which gen er ates the en ergy to cre ate com plex sub stances that are
crit i cal for an i mal and hu man health. There is the same thing oc cur ring in our bod ies

that’s oc cur ring in the soils. There is this sim i lar re la tion ship be tween cal cium and an -
ions. If they are in the proper balance and synchronised appropriately there is this
similar release of energy.Graeme: Are the min eral ra tios for the soil from the Albrecht ap proach re flected in
the hu man body?Jerry: Very much so. If you look at pH, most peo ple mon i tor soil pH and they have
no idea about why their pH might be ‘right’ or ‘wrong’. In the Albrecht model we get
the ra tios right and the pH takes care of it self. In the hu man body it’s pretty much the
same thing. If you try to al ka lise the body with buff ers, rather than foods, you will find
your self in a never-end ing bat tle, be cause what’s not hap pen ing is the ion is ation of
min er als which ul ti mately al ka lise. When you eat the right kinds and ra tios of acid and
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al ka line foods the pH takes care of it self. In ter est ingly, the ideal pH of the soil, the
body flu ids and the plant flu ids are all pretty much the same - around 6.4. We know
that pH, in all of these in stances, is a mon i tor of be ing on tar get. We know that if we eat
75% al ka line foods and 25% acidic foods we have the ratio where pH is
self-correcting. Graeme: So the 75%-25% ra tio is the crit i cal one?Jerry: There’s a whole list of acid and al ka line foods. It’s not to say that acid foods
are nec es sar ily un healthy. There cer tainly are some foods that are acidic which I would 
avoid as they con trib ute to ac i do sis - the re fined car bo hy drates cer tainly fall into this
cat e gory. There are also prob lems with grain prod ucts. Even the not-so-re fined car bo -
hy drates can cre ate prob lems. We have to take pre cau tions when eat ing grains be cause
we’ve been around for a mil lion years, but we’ve only been eat ing grains for about ten
to twelve thou sand of those years.Graeme: Should we be look ing to wards the few grains that are al ka line-form ing like 
spelt and mil let?Jerry: Well, there are cer tainly some grains that are much better than oth ers. There
are other is sues with grains be yond the acid-form ing is sue - there are the phytates and
phytic acid is sues and also the is sue of en zyme ‘in hib i tors’. In re al ity it is only the
Avian spe cies which is de signed to eat grain and not get stressed from it. We are not
de signed to han dle high lev els of phytic acid and the en zyme in hib i tors re ally do in ter -
fere with the up take of other nu tri ents, as do the phytates - as nu tri tional an thro pol o -
gists like Weston Price proved. The most suc cess ful con sump tion of grain has al ways
been linked to tech niques to com pen sate for these prob lems. These cul tures soaked the
grain be fore mak ing a por ridge, or they sprouted the grain to get rid of the phytates and
en zyme in hib i tors. This is also the glu ten fac tor that cre ates al ler gies in many peo ple.
There are a few grains that don’t have glu ten prob lems in clud ing quinoa and am a ranth. 
Oats and rice are also glu ten-free. The point about grains is, if you’re go ing to eat them, 
consider soaking or sprouting to remove some of the problems.Graeme: I guess that goes for an i mal food as well. I’ve got a cou ple of other ques -
tions about soil and plant health. Com post tea is the fla vour of the month in bi o log i cal
ag ri cul ture - How do you view the role of this ma te rial in terms of en hanc ing an i mal
and human health?Jerry: Well, a lot of it is the fact that di ver sity is a re ally im por tant is sue in ho lis tic
ag ri cul ture and it’s one of the things that’s miss ing on a lot of farms, in clud ing or ganic
and eco log i cal prop er ties. Mono- crop ping is still widely prac tised be cause peo ple
have be come ac cus tomed to com fort able spe ciali sa tion - you’re ei ther a fruit farmer, a
cat tle farmer or a hay farmer. If you go into wild places the di ver sity is huge. There are
a num ber of rea sons for this. Num ber one is that each plant has its own eco log i cal
niche. The rhizosphere is very much a coral reef in it self. We have dif fer ent mi cro or -
gan isms liv ing sym bi ot i cally or syn er gis ti cally with the root sys tems of all of these di -
verse plants. These thou sands of dif fer ent spe cies of mi crobes all have their own
at trib utes. They might fix nu tri ents, mo bi lise nu tri ents, pro tect the plant from fun gal
dis ease... The other ground rule is that di ver sity be gets di ver sity - the more di ver sity
you have, the more di ver sity shows up. Ev ery thing’s ul ti mately a food for some thing
else. If you cre ate di ver sity on your farm, you will in ev i ta bly have more
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microorganisms, more higher organisms, and more wildlife on your farm. The other
side of the di ver sity is sue is the nu tri ent den sity which shows up in var i ous plants.
Plants don’t just pro duce pro teins, car bo hy drates and fats - they pro duce a lot of
phytochemicals, many of which aren’t even iden ti fi able. There are cer tainly thou sands 
of them in each spe cies. This is where we can see food as a med i cine. We typ i cally look 
at nu tri tion in terms of vi ta mins, min er als, pro teins, car bo hy drates and fats and we stop 
there. We don’t look at these other things which might be made up of these ba sic com -
po nents but have very spe cific func tions. We are now find ing, for ex am ple, that a lot of 
the pig ments in var i ous fruits - the ber ries, for ex am ple, are loaded with an ti ox i dant
com pounds like lycopene, ellagic acid, astazanthins and anthocyanidins and all these

vast, newly-dis cov ered com pounds that are extremely important for feeding the
immune system. The di ver sity is sue is so im por tant. Com post tea al lows grow ers to
com pen sate to some ex tent for this lack of di ver sity. We are mul ti ply ing di ver sity in a
breed ing tank and ap ply ing it to a di ver sity-starved soil or plant. Golf courses are a
prime mono cul ture ex am ple. You have a clas sic case of mono cul ture desert here - you
have a sin gle spe cies of grass, in most cases. If you take a com post blend con tain ing a
va ri ety of dif fer ent com post sources, like those pro duced from dairy and chicken
farms, for est lit ter and mush room com post, then you have an inoculum with huge di -
ver sity ap plied, very in ex pen sively, to great ef fect. We are com pen sat ing for the lack
of biodiversity in these situations.Graeme: The other thing we push about com post teas re lates to the ca pac ity of this
tool to grad u ally help over come what I call ‘the at tri tion fac tor’. If you have had your
soil life ana lysed and you have very low lev els of ben e fi cial mi cro or gan isms, then
there is a rea son for that def i cit and, in all like li hood, the orig i nal root cause is still a
prob lem. It might be a poor cal cium to mag ne sium ra tio which lim its the avail abil ity of
all-im por tant ox y gen, or it might be a cop per ex cess with on go ing con se quences for
ben e fi cial fungi in the soil. Most of ten it will be re lated to toxic chem i cal res i dues in
the soil. If you go into these sit u a tions with a dry com post ap pli ca tion, there is no guar -
an tee of suc cess. In fact, it is quite likely that your sin gle in oc u la tion of beneficials will 
be neu tral ised by the same con di tions that cre ated the orig i nal mi cro bial def i cit. By
con trast, if you come in with weekly ap pli ca tions of a good com post tea, then you
might lose 95% of the spe cies in that first ap pli ca tion, but next week you’re back
spend ing an other $4 per hect are and in tro duc ing an other 50 litres per hect are with tril -
lions of or gan isms. This time you might lose 90%, but the re main ing 10% is go ing to
work at de tox i fy ing this hos tile en vi ron ment. Next week you’re back again and so on... 
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By the end of the sea son you may have spent $50 per hect are, but it’s odds on that you
have now re stored a func tional food web. I can’t think of a better way to spend $50!
You’ve got a choice of doing this or doing nothing.Jerry: Right! That’s a re ally good point. If you’re go ing to do com post tea it has to be
a fre quent ap pli ca tion for all of those rea sons.Graeme: We find it a good practice to com bine a sin gle dry com post ap pli ca tion
with reg u lar com post tea ap pli ca tions.Jerry: Yes, I agree. At the very least, the com post gives you some kind of on go ing
food source for the tea.Graeme: We usu ally in clude things like Aloe Vera, kelp and / or humic acid with the 
teas to en sure that they have food.Jerry: Yes, that’s the way to do it.Graeme: We of ten find that spe cial ised ap proaches are de vel oped and val i dated
within a spe cific set of en vi ron men tal con di tions. While they may have proven win -
ners in those con di tions, there is no guar an tee that this suc cess can be rep li cated.
Albrecht, for ex am ple, never worked with 50 and 60 CEC soils. When you’ve got
10,000 ppm of cal cium in a soil, whether you have 58% or 68% base sat u ra tion, cal -
cium is not so critical - you have such a huge base. What do you feel about this issue?Jerry: Yes, I think you have a good point. If you have a 30, 40 or 50 CEC soil, it is of -
ten eco nom i cally im pos si ble to play the Albrecht num bers game. In my ex pe ri ence,
these heavy soils are acidic and very thirsty for cal cium. You can get a good re sponse
from cal cium car bon ate in these con di tions, with quite small ap pli ca tions. The acidic
soil pro motes the cal cium re lease and the cal cium-hun gry plants re spond im me di ately. 
Con versely, a heavy soil that is sat u rated with cal cium usu ally has a high pH and ap -
plied cal cium is not so avail able. Na ture is kind of co op er at ing in heavy acid soils - you 
can ap ply cal cium in small amounts fre quently, with good re sults. The ev i dence of
your suc cess is, of course, with leaf analysis. Con versely, in a soil heavily sat u rated
with min er als, you of ten find that the up take is poor when you check it with a tis sue
test. Bi o log i cal ac tiv ity is often poor and mineral lockups are common in these soils.Graeme: The com mon thing with a heavy soil in Aus tra lia is not acid ity but al ka lin -
ity. We have 50 CEC soils with pHs of 8.2 and that pH is gen er ally based on mag ne -
sium or so dium. Of ten there is a com pletely in verted cal cium to mag ne sium ra tio. The
is sue in these soils, par tic u larly if you are try ing to adopt a more bi o log i cal ap proach, is 
that you have no ox y gen. They are tight and closed and, as all of the beneficials are
highly aer o bic, this is a problem. You can take bi o log i cal prod ucts that have worked
won ders in ev ery other soil, and see noth ing. It co mes back to the ‘bridge’ - the mi -
crobes are the bridge be tween the soil and the plant, and they won’t func tion in an aer o -
bic con di tions. The other thing that has come through af ter years of look ing at leaf
anal y ses in re la tion to soil prob lems is this - in heavier soils, where the Albrecht num -
bers game can’t be played, we have seen that bal ance is far more im por tant than num -
bers. This is a sen ti ment ech oed by Bruce Tainio in a re cent in ter view. We find, for
ex am ple that, if phos phate lev els are just 30 ppm and it is not fi nan cially fea si ble to lift
that el e ment to the ideal 50-70 ppm, then we will in crease it to 35 ppm but we will en -
sure that we main tain the ideal phos phate to zinc ra tio of 10 to 1. In that in stance, we
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will bal ance zinc to 3.5 ppm - nei ther el e ment is at their Albrecht ideal but the sys tem
still works well if this bal ance is achieved. The ra tios, or bal ance, is more im por tant
than the num bers game. This is a re as sur ing thing for those growers who thought that
soil balancing was out of their league due to tight budgets.Jerry: That’s a good point. I’m used to deal ing with acidic soils, but we have dealt
with some calcitic sands with a high CEC around 30 or 40. They are ex tremely sat u -
rated with cal cium and the pHs are high. There’s no mag ne sium, no po tas sium and so -
dium is elevated. Of ten these soils also have high sul fur. In this case, the yield-lim it ing
fac tor be comes ox y gen. This is some thing that Don Schriefer felt very strongly about.
The first thing you do is sub soil ing or per haps til ling. We have sub soiled on sev eral oc -
ca sions with out spend ing a dime on fer ti lis ers and had tre men dous re sults. As you
men tioned, noth ing works with out ox y gen. Don Schriefer was ab so lutely right. He
used to talk, in or der of pri or ity, about air, wa ter, de cay (which is ba si cally re cy cling
by mi crobes) and, last of all, came fer til ity from fer ti liser. An other ac ro nym which
farm ers can re mem ber is A WOMB - which stands for Air, Water, Organic matter,
Minerals and Biology.Graeme: I know it’s a bit of a chicken and egg sce nario, but which do you think co -
mes first in or der of im por tance - min eral bal ance or bi o log i cal bal ance? The
biodynamics peo ple would ar gue that there are huge min eral re serves in the soil and all 
that’s re quired is the right con di tions for re lease of those re serves. The jury is still out
as far as I’m con cerned. What are your feelings?Jerry: Well, Newman Turner was an ex am ple of this. He was a Brit ish dairy farmer
in Eng land in the 50s and he wrote the book ‘Fer til ity Pas tures’. He be lieved in gen eral
fer til ity, but he be lieved that his pas tures had enough base fer til ity, even though his soil 
tests were n’t nec es sar ily show ing it all. How ever, once he got on a real good, bi o log i -
cally-based grass land man age ment sys tem with his cows, the min eral fer til ity just kept
on get ting better and better and better, in spite of the fact that uni ver sity agents were
strongly ad vis ing him that he needed to ap ply superphosphate, ni tro gen, lime and po -
tas sium. On his farm, the an i mals re ally be came the bi o log i cal cat a lysts with their hoof 
ac tion, ma nure and urine de pos its and, of course, their exudates out of their noses. Graeme: I have n’t heard any thing about na sal exudates as biostimulants be fore...Jerry: Yes, there was a re cent ar ti cle in Acres USA about a Min ne sota dairy farmer
who sus pected that the sa liva from cat tle con tained ex cre tions that acted as plant
biostimulants. They had it tested - they made up a so lu tion from the nose ex cre tions
and sa liva and sprayed green house plants. Sure enough, it acted as a biostimulant. So
we now know that graz ing an i mals just feed ing on the pas ture can act as biostimulants. Graeme: Re turn ing to Newman Turner’s phi los o phy - Are you sug gest ing that
farm ers should ig nore their soil tests in some cases?Jerry: I think farm ers need to real ise that soil sam ples are lit tle more than road maps.
They don’t give you a true rep re sen ta tion of ev ery thing about that soil. It’s just a
one-di men sional guide so you can hit a tar get. If you do some other things, like mea -
sur ing bi ol ogy and check ing nu tri ent up take with tis sue tests, and you look at these
things in re la tion to each other, then you start get ting a more com plete pic ture of the sit -
u a tion. If you have live stock, then the real ev i dence is how the an i mals are per form ing
- es pe cially the re pro duc tion. Re pro duc tion is an in cred i bly strong in di ca tor of
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whether or not the min eral bal ance is in cor rect. If the bal ance is out, there will al ways
be prob lems. Re pro duc tion is a major problem in the livestock industry.Graeme: Just re turn ing to the ‘which came first’ or ‘which is more im por tant’ dis -
cus sion re gard ing min er ali sa tion vs. bi ol ogy - I’ve ar gued for years that, if you have 1
ppm of zinc and you need 5 ppm, then you can’t get the re quired 4 ppm from out of thin 
air. You need to ap ply zinc. How ever, some times I see some thing ex traor di nary that
sug gests that main te nance of bal ance can be achieved very ef fec tively in some soils
just us ing bi ol ogy. Re cently, I vis ited an or ganic ce real grower on the Dar ling Downs
in Queensland. This area fea tures soil with in her ently good base fer til ity, but nev er the -
less there are huge amounts of com mer cial fer ti liser sold in the area. This grower had
bal anced his soils twenty-two years pre vi ously and had never used any fer ti liser since.
You could bury your arm up to your el bow in his beau ti ful fri a ble soil and it smelt so
good you could al most eat the stuff! He looked af ter his bi ol ogy - he fed the soil with
green ma nure crops and prac tised crop ro ta tions. He had won top yield ing crop in his
area sev eral times, but de spite all of the nu tri ents re moved with these heavy crops, he
had never had to top up. One of the rea sons may have been his earth worms - he had re -
ally good counts of earth worms and this is one strong link to on go ing fer til ity. They
have their cal cif er ous glands add ing cal cium to the soil and analysis of castings usually 
reveals substantial nutrient increases.Jerry: Ac tu ally, the Eu ro pean earth worm has been a ma jor con trib u tor to on go ing
fer til ity in this coun try. We have a na tive earth worm but it is not very ag gres sive. Re -
mem ber we did n’t need vig or ous earth worm ac tiv ity so much back when we had to tal
for est cover. New Eng land is a good ex am ple - it was one of the ear li est ar eas to be set -
tled. It was a stony area with the only fer tile ar eas in the val leys and the riverbeds.
Earth worms were im ported in pot plants and as eggs in an i mals’ hooves. It was the
spread of Eu ro pean earth worms through out New Eng land that al lowed this area to be a 
much more fer tile place than when it was first dis cov ered. Then they spread west. We
would have a lot more ag ri cul tural problems now if not for the European earthworm.Graeme: Just talk ing soil for a lit tle lon ger be fore mov ing on to hu man health - what
in puts and practices have you found most ef fec tive in your soil work? Jerry: Well, like most peo ple in our work, we fo cus on cal cium and then we try to
bal ance the cat ions. Stock farm ers in our area all have prob lems with ex cess po tas sium
so, even if they have suf fi cient cal cium, the po tas sium ex cess lim its cal cium up take.
Part of this prob lem is re lated to heavily stocked small farms. The large amount of ma -
nure pro duced is very rich in both po tas sium and phos phate, and yet these farm ers will
of ten also haul in chicken ma nure be cause it is so cheap - so we have very high lev els
of phos phate and po tas sium. Some of these soils might have 70% cal cium base sat u ra -
tion but very low or ganic mat ter so the cal cium up take is poor. Ini tially we try to get
them to re duce in puts - com post the ma nure or ex port it off farm if they don’t need it.
It’s the same deal with phos phate. Where there are of ten zinc is sues due to the phos -
phate ex cess, we work at try ing to get the bi ol ogy up on the farms. We try to get them
farm ing grain rather than corn in some pad docks. We try to get them off us ing slurry.
Slurry is anaer o bic - these farms al ready have tight soils. Sub soil ing is of ten a good
idea to build ox y gen lev els in the soil and to in crease root mass. If you can get your root 
masses down an other foot, you’ve ac tu ally bought a lot of acre age in terms of the ben e -
fits of subsoiling, and you also have a lot more drought resistance. 
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Graeme: You don’t see a prob lem in build ing bi ol ogy when that same bi ol ogy is re -
spon si ble for re lease of both phos pho rous and po tas sium, which are al ready in excess?Jerry: No, there is such a strong link with cal cium and bi ol ogy it be came all-im por -
tant to get that cal cium mov ing. Of ten we sug gest fo liar feed ing as well to get some
cal cium into the plant.Graeme: What about bo ron? We usu ally find that pas ture farm ers, with the ex cep -
tion of lu cerne grow ers, tend to ig nore bo ron and yet it plays such a role in cal cium
uptake.Jerry: Yes, def i nitely. We like to fo liar bo ron be cause it is cost ef fec tive and it’s
taken up re ally well through the leaf. The po tas sium ex cess in these soils causes a bo -
ron def i cit and bo ron al ready has a prob lem stay ing put in low hu mus soils to be gin
with. Bo ron is a re ally im por tant thing. We also add some trace el e ments into our foliar 
programs.Graeme: Cal cium is bom barded on all fronts in these soils. It is sup pressed by high
po tas sium, lim ited by low bo ron and low or ganic mat ter and, if your soils are any thing
like ours, there will be a lack of the fungi that play a ma jor role in cal cium avail abil ity. Jerry: Yes, and there is also the high phos phate. As it’s chem i cally un sta ble it not
only sup presses zinc but it also takes cal cium out of the so lu tion. Mag ne sium up take is
also sup pressed in the pres ence of high phosphoros.Graeme: I could hap pily talk soils with you all day but I’d better move along. Since
the orig i nal in ter view you’ve been forced to con front a ma jor per sonal health cri sis.
How has this im pacted on your life?Jerry: From a pro fes sional per spec tive, its made me real ise how im por tant it is to
have the whole pic ture. The more frag mented, the more spe cial ised we be come in
terms of prob lem solv ing, the more prob lems we cre ate and the less we solve. I have a
need to ad dress my life-threat en ing ill ness with al ter na tive tech niques, but the ca veat
there is that the treat ment of symp toms can pre-empt the search for the ul ti mate cause
of this ill ness. If we see our selves as man i fes ta tions of this or gan ism that’s called
Earth, and we, as a man i fes ta tion, are de vel op ing ab so lutely out ra geous lev els of this
ill ness called can cer, the only thing this can mean is that the or gan ism called Earth has
can cer. If we don’t ad dress this from hu man ity’s per spec tive, we can never escape
from the abyss of this horrid disease. It’s not just bad luck, bad life style or ge net ics. It’s 
a fact that the whole planet is sick on mul ti ple lev els, in clud ing the en vi ron ment, in -
clud ing our dis re gard for the sa cred ness of food, in clud ing the fact that we are so dis -
con nected from na ture. We are so en am oured with the prob lem-solv ing ca pac ity of
tech nol ogy - even when the prob lem is di rectly or in di rectly com ing from our own
hands. In this re gard, it made me real ise that you can’t get too ho lis tic - there’s never an 
end to try ing to rec on cile the ho lis tic ques tions, be cause the more you start in ves ti gat -
ing things, the more you real ise that you have to con stantly re-ask ques tions that
you’ve an swered be fore. You be gin to re cog nise just how con nected ev ery thing truly
is. That’s the hard one, be cause it asks you to be much more spir i tu ally sen si tive, as
well as sci en tif i cally com pat i ble with the prob lems at hand, so in that re gard its hum -
bled me, but its also en light ened me, and its also re ally ac ti vated me. I’ve be come a
whole lot more com pas sion ate about what needs to be done - scientifically, politically,
spiritually, community-wise and so forth.
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Graeme: So you would al most call your health prob lem a good thing?Jerry: In a lot of ways it’s been a real bless ing, al though a lot of hard ships have pre -
sented them selves. It slowed my thought pro cesses down and I real ised I was as much a 
reductionist as the next per son, ex cept that I was us ing nat u ral mo dal i ties to ad dress
very com plex prob lems - when, in fact, the prob lem is know ing the right ques tions to
ask. Ul ti mately, the ques tion is a global one - How are we go ing to cre ate a place that’s
go ing to be suit able for our own pos ter ity, gen er a tions from now? That’s the press ing

question we need to ask. Graeme: From a per sonal per spec tive, it is in ev i ta ble that your ex ten sive re search
and un der stand ing of treat ment op tions will lead to a de mand for your ser vices as an
un of fi cial can cer con sul tant. How do you feel about of fer ing this advice? Jerry: I feel more than will ing, but at the same time I only have my own story to tell. I 
can sug gest that my story can be use ful to ev ery one, to the ex tent that it cre ates a fo -
rum. Peo ple who are ask ing me ques tions can then go back in their own lives and then
start ask ing their ques tions and cre at ing their own sto ries. The good news is that there
is a huge amount of re sources out there. Then it co mes down to hon ing one’s dis cern -
ment skills - this might in clude in tu ition, it might in clude faith. It in cludes the abil ity to
trust your self and to love your self. It asks you to do things you never re ally thought
much about. They are of ten things that ev ery one should be do ing any way and they are
not nec es sar ily easy things to do, but they’re only dif fi cult be cause they are so
unfamiliar in our culture.Graeme: And they’re dif fi cult be cause the stakes are so bloody high if you’re
wrong! If your in tu ition fails, there are no sec ond chances.Jerry: That’s true, but ul ti mately you take an ap proach where you in tel lec tu ally or
em pir i cally gather in for ma tion. What makes in tel lec tual sense might be what ap peals
to you. There are peo ple out there who are go ing to be very com fort able with che mo -
ther apy and radiation be cause it fits their par a digm.Graeme: But, re al is ti cally, che mo ther apy and ra di a tion are just sin gle things. They
might be un pleas ant but it’s just as easy to go with the flow and ac cept the re cog nised
ap proach. What you’ve done is such a multi-pronged ap proach - you’ve cov ered so
many bases, if one thing fails you have sev eral back-ups, but there is a lot more ef fort
in volved in your program.Jerry: It’s the old say ing, “If you throw enough mud at the wall, some of it is bound to 
stick”, but there’s a limit to that. I did a lot of dif fer ent things but I have sub sti tuted sev -
eral things as I found more valu able op tions. I re ally had to ap proach it the same way as 
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a farm prob lem. You can go onto a farm and say “Okay, let’s just do ev ery thing”. You
throw a lot of lime on the ground, you fo liar feed the crops - you might even in sure with 
a few pes ti cides. Maybe some thing will hap pen, but in all like li hood you won’t be able
to keep up this kind of a pro gram. It’s an eco nomic is sue, a time is sue and it’s also a hit
and miss is sue - we usu ally have to nar row things down. Which com mon thread do we
al ways have to come back to on the farm? It was the same sort of com mon thread I
came back to in a sick body - I’ve got to deal with my bi o log i cal ter rain - the in ner land -
scape of my body. I’ve got to deal with is sues like min er ali sa tion. I have to con sider
de tox i fi ca tion. We de tox ify farms with the soil food web and hu mus and min er als that
de tox ify soil. You have to min er al ise the land scape so that you can build cells again, so 
you can feed the im mune sys tem. You have to deal with the pH is sue be cause the
acid/al ka line is sue is re ally a phys ics is sue. It’s re ally pos i tive and neg a tive charges
which have to be in the right bal ance. Graeme: The soil is re ally quite a good anal ogy for hu man health, is n’t it?Jerry: Yes, it’s the in ner land scape. It’s the soil of the body that re ally be gins to make 
sense. To me that makes sense be cause I’ve had thirty years of ex pe ri ence - slowly
learn ing the hard way of trial and er ror, deal ing with men tors and other col leagues who 
are ver i fy ing what works. If I’m go ing to hon estly ac knowl edge my self as an or gan ism 
of this planet, which runs un der these fun da men tal rules that good sci en tists have dis -
cov ered, then I have to ac knowl edge that the same rules might ap ply to me. How do
you ap ply these rules? You do it with diet, you do it with de tox ing, you do it with
supplementation - the dy namic is very similar to a farm scenario.Graeme: Is there any risk that your in volve ment with so many oth ers’ bat tles with
can cer might some how sap the en ergy re quired to con tinue your own fight?Jerry: No, be cause part of what I live for is to fight the good fight. I en joy be ing part
of po lit i cal change. This dis ease is as much a po lit i cal is sue as it is a sci en tific is sue. I
don’t think there’s any de bate about the sci ence - I think the sci ence stands on its own
mer its. Peo ple have been prov ing since the early part of last cen tury that na ture works
in these very mea sur able and mostly pre dict able ways in an i mals, plants, soils and peo -
ple. It has been ver i fied by nu mer ous sci en tific gi ants like Wil liam Albrecht, Royal
Lee, Weston Price, Francis Pottinger and Ira Allison.Graeme: I’m not fa mil iar with Ira Allison.Jerry: Ira Allison was a med i cal doc tor who was re ferred to as the ‘Mir a cle of the
Ozarks’. Back in the 50s he cured 356 pa tients of so-called in cur able un du lant fe ver,
merely with trace min eral supplementation. There was n’t a sin gle re lapse af ter three 
years. These guys were show ing that the so-called con ta gious dis eases like tu ber cu lo -
sis, brucellosis and hoof and mouth dis ease were sim ply not con ta gious if peo ple and
an i mals were prop erly nour ished. That kind of in for ma tion is very pow er ful. Albrecht
was dem on strat ing that, and Sir Al bert Howard showed the same thing with his work
in Kenya with hoof and mouth dis eases. These vir u lent plagues don’t oc cur in min er al -
ised an i mals, so I know that’s one of the things I need to focus on for my self and the
others I work with.Graeme: Then you have to fo cus on the up take of those min er als into the body and,
just like the soil, this func tion is par tic u larly de pend ent on biology.
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Jerry: Yes, you’re cor rect, you have to have good di ges tion. Good di ges tion in -
volves the right ra tio of acidic and al ka line foods in the diet. It means that you have to
have en zyme-rich foods so you’re not tax ing the body’s di ges tive en zymes. It means
some times sup ple ment ing with di ges tive enzymes.Graeme: How does the city per son, for ex am ple, ac cess these en zymes?Jerry: Well, if you’re liv ing in the city, one of the things you can do is to juice veg e -
ta bles and fruit - there is a lot of en zyme ac tiv ity in fresh juices. The juice cock tail I
make is de signed as an en zyme sup ple ment.Graeme: What does your cock tail in clude?Jerry: I make a juice con sist ing of gin ger, red beet, cel ery and car rot and then I grow
ce real grasses that are also in cluded. These in clude a mix ture of rye, wheat, bar ley and
oats, which are har vested as young plants, as a grass. These young plants have none of
the is sues with phytates and en zyme in hib i tors, in fact they are a tre men dous source of
en zymes, min er als and chlo ro phyll.Graeme: And these young grasses have higher lev els of en zymes than other plants?Jerry: Yes, they do and they’re ex tremely alkalising - they are one of the most
alkalising of all foods, so I throw a few ounces of them in the mix. If I’m feel ing lazy
and don’t feel like juic ing them sep a rately, then I’ll use a com bi na tion of de hy drated
green pow ders... one’s called ‘Pure Syn ergy’ and the other’s called ‘Per fect Food’.Graeme: So the wheatgrass can be juiced along with the other veg e ta bles?Jerry: No, it re quires a spe cial juicer to avoid ox i da tion of the en zymes. Of ten I’ll
also add some pow dered en zymes into my cock tails, which are high in pro te ase. I use
pro te ase be cause I want to get it into the blood - it is a very good antimicrobial, de con -
tam i nat ing sub stance. So this juice not only pro vides me with a lot of en zymes, but it
also pro vides me with raw materials to detoxify.Graeme: Di ges tion has be come a huge is sue with most of us and en zymes are the
link.Jerry: Right. As di ges tion goes, so goes your health. In ter est ingly, one of the first
things you look at in a live stock op er a tion is the di ges tion of those an i mals. How do
you de ter mine that? You look at the ma nure. You check the ma nure for par tic u lar size,
col our, odour and pH. You find that as the di ges tion starts to fail, then the prob lems
start to occur.Graeme: And it’s ex actly the same thing in ag ri cul ture - when di ges tive mi crobes in
the soil have been com pro mised, the prob lems begin. Jerry: When di ges tion is work ing, a num ber of things hap pen. First of all, the gut is
re ally the sec ond brain - the ‘body brain’. The cells that line the small in tes tine com mu -
ni cate with the rest of the body. As you start di gest ing ma te rial, all this in for ma tion
goes up to the head brain and the body starts get ting ready for what ever. Ac tu ally, it’s a 
great way to ed u cate the body as to what it needs to do, how it needs to de fend it self
from an ti gens and al ler gens, or what ever. It’s the gut that is the first and fore most com -
puter, de ci pher ing what’s com ing in and how to deal with var i ous in puts. If you have a
gut that is de te ri o rat ing then com mu ni ca tion starts to de te ri o rate and, as a con se quence 
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of that, the im mune sys tem is not get ting ad e quate amounts of in for ma tion. That’s one
of the big prob lems with most peo ple who are sick. It’s not re ally an im mune de fi -
ciency rel a tive to the num ber of im mune cells float ing around in the lym phatic flu ids,
but rather it’s the ability of those immune cells to talk to one another.Graeme: So it’s a com mu ni ca tion prob lem?Jerry: Yes, it’s a huge com mu ni ca tion prob lem, and that co mes from a va ri ety of
things - it co mes from poor nu tri tion, tox ins, ra di a tion and stress. It can also come from 
var i ous is sues that have at tacked the im mune cells. Of course, we know now that the
vi ral or bac te rial in fec tions that are show ing up are, to some ex tent, linked to poor nu -
tri tion. These mi cro or gan isms are op por tu nis tic. Once again, the same thing oc curs
with plants. Albrecht was right when he said that in sects and dis ease are not a cause of
crop fail ure, but rather a symp tom of a crop that’s al ready start ing to fail. That’s
exactly the case with animals and humans.Graeme: I’d like to fur ther pur sue your find ings in re la tion to pH and im mune func -
tion. We have re peat edly con firmed Bruce Tainio’s find ings in re la tion to the sig nif i -
cance of plant sap pH. In fact, we have yet to find a sin gle ex cep tion to the con cept of
acid ity pro mot ing dis ease. Our re search sci en tists have never en coun tered a plant that
has be come dis eased when the sap pH is 6.4 (the ideal) or above. Acidic plants are un -

doubt edly more prone to dis ease. I un der stand that a pH of 6.4 is also the ideal in hu -
man sa liva and urine. Is this an ex am ple of the maxim ‘a cell is a cell is a cell’? 

Jerry: I would agree with that maxim for the most part. Bi o log i cal ter rain mea sure -
ments are a lit tle more in volved than just pH, but pH is a very easy, very quick and
com pre hen sive in di ca tor of whether health is im prov ing or fail ing. The rea son for this,
once again, is re lated to the elec tri cal con duc tiv ity be tween the in te rior and the ex te rior 
of the cell. When the pH of the sa liva is 6.4 in the morn ing and rises dur ing the day, it
re flects the pH of bodily flu ids sur round ing the cell, in clud ing lym phatic cells. This
fluid will even tu ally mir ror the pH of the blood, which is 7.4. Blood pH does n’t vary
dur ing the day. The in te rior of the cell tends to the slightly acidic while the ex te rior is
slightly al ka line, so we have a pos i tive and neg a tive bat tery gen er at ing 70 mil li volts.
This elec tric ity opens and closes the cell mem brane, to al low elec tro lytes to get into the 
cell and waste to get out, and it al lows for cell rep a ra tion. When pH drops on the out -
side of the cell, the in side of the cell must also drop if the cell mem brane is to main tain
that same dif fer en tial. Now you’re start ing to get into a very acidic en vi ron ment - to the 
point that the cell pre ma turely dies because it can’t maintain itself in that harsh, acidic
environment.

244 Jerry Brunetti

HUMAN HEALTH

“If you have a gut that is de te ri o rat ing then com mu ni ca tion starts
to de te ri o rate and, as a con se quence of that, the im mune sys tem is
not get ting ad e quate amounts of in for ma tion. That’s one of the big 
prob lems with most peo ple who are sick. It’s not re ally an im mune
de fi ciency rel a tive to the num ber of im mune cells float ing around
in the lym phatic flu ids, but rather it is the abil ity of those im mune
cells to talk to one an other.”



HUMAN HEALTH

Graeme: So when we see book ti tles like ‘Al ka lize or Die’ it’s not an over sell - it re -
ally is that im por tant!Jerry: Yes, it def i nitely is that im por tant. It’s a real fun da men tal, just like soils. In the 
work that you and I do, we un der stand that if we cor rect min eral bal ance in the soil then 
pH will be self-cor rect ing - well, the same ap plies with this. I try to eat al ka line-rich
foods that are high in the alkalising min er als like cal cium, mag ne sium and po tas sium.
Then I make sure I con sume the cat a lysts re quired to ac tu ally get cal cium into the
blood. One of the most im por tant cal cium cat a lysts is Vitamin D. Vi ta min D is the
ioniser, and you have a re ally hard time get ting cal cium to move from the gut into the
blood stream un less Vi ta min D is pres ent. It plants it self into the in tes ti nal wall at sites
called Vitamin D re cep tors or VDRs. Vi ta min D is a large, long mol e cule with a dou -
ble-charged ox y gen mol e cule at the end, which at tracts the dou ble pos i tively-charged

cal cium ion. It drags it right into the blood stream. Then there are fatty ac ids, which
tend to drag cal cium to the cell sites - it’s so important to have these fats for good
calcium absorption.Graeme: So this is part of the fat con nec tion?Jerry: Yes, it is. It’s the sat u rated fats, the an i mal fats, that are re ally rich in Vi ta min
D, rather than veg e ta ble fats. In fact, you can’t get Vi ta min D from veg e ta ble fats - it
only co mes from an i mal fats and sunlight.Graeme: So we see a ma jor flaw in the om ni pres ent pro pa ganda re lat ing to the dan -
gers of sat u rated fats?Jerry: Yes, it’s to tally con trary. In fact, if any thing, veg e ta ble fats are the most harm -
ful. Even in the stud ies that have sug gested that an i mal fats are the causes of car dio vas -
cu lar dis ease and can cers, the plaque dis cov ered on the lin ings of ar te rial walls is
mostly poly un sat u rated fats, which come from veg e ta ble oils. It’s the trans-fatty ac ids
that are re ally the is sue, rather than the cholesterol levels. Graeme: It’s highly un likely that we were ever de signed to eat the amount of con -
cen trated veg e ta ble oil found in a tub of mar ga rine. Jerry: That’s right. Up un til re cently, we were never even ca pa ble of ex tract ing the
oils out of grains, be cause the grains are so hard. The only thing we ever ex tracted oil
from was soft fruits, like ol ives, which were easy to press. You need a lot of heat and a
lot of high pres sure to ex tract oils from grains. This means that these oils are highly
oxi dised, and there’s vir tu ally noth ing more car ci no genic than per oxi dised lipids. The
body is not ac cus tomed to this alien fat. We evolved eat ing fats from an i mals and fish
and very lit tle fat from veg e ta bles. The Weston Price and the Price- Pottinger peo ple
are pretty much right on the mark - peo ple like Mary Enig and Sally Fallon. Graeme: I’m not fa mil iar with Mary Enig.
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Jerry: She wrote a book called ‘Know Your Fats’. She’s a PhD and she’s af fil i ated
with the Weston Price and Price-Pottinger folks.Graeme: So the whole ar gu ment about the link be tween cho les terol and heart dis -
ease is in cor rect?Jerry: Yes, it is. It’s to tal bunk - it’s com plete myth.Graeme: Well, what are the ma jor con tri bu tors to heart dis ease?Jerry: Well, the ma jor con tri bu tors re late to free rad i cal dam age linked to veg e ta ble
fats and other tox ins in our en vi ron ment that have caused le sions on the lin ing of the
ar ter ies. Then we com pound this with the in ad e quate lev els of an ti ox i dants in our di -
ets, in clud ing trace min er als like se le nium - there are huge trace min eral de fi cien cies.
Nat u rally-oc cur ring, fat-sol u ble vi ta mins like Vi ta min A and Vi ta min E are of ten ig -
nored. Fruits and veg e ta bles con tain a wealth of com pounds, as I mentioned ear lier.
I’m not pro mot ing a carniverous diet, but I think people who are vegans are really
walking on thin ice.Graeme: What about CLAs? Where do they fit into the pic ture?Jerry: Con ju gated linoleic ac ids (CLAs) are a real key. What hap pens is that fatty ac -
ids in plants, which are eaten by a ru mi nant, be come biohydrogenated. This is a good
kind of hy dro ge na tion, done with mi crobes in the ru men. They con vert linoleic and
linolenic fatty ac ids in the plants into con ju gated linoleic acid.Graeme: Is this the key to the im por tance of pas ture feed ing vs grain feed ing?Jerry: A grain-fed diet need only con tain 15% grain and you have re duced CLA lev -
els con sid er ably. A grass-fed an i mal has be tween 500 to 600% more CLAs than an an i -
mal sup ple mented with grain.Graeme: What’s so im por tant about CLA?Jerry: It’s ex tremely im por tant for the im mune sys tem. it has an anti-car ci no genic
ef fect; it burns fat; it builds lean mus cle mass and it’s strongly linked to lon gev ity.Graeme: Should n’t cat tle grow ers who grass-feed from bal anced soils be push ing
the many ben e fits of en hanced CLA? Would n’t it be a ma jor mar ket ing advantage?Jerry: Yes, they should be. The stud ies are com pel ling - there are over two hun dred
dif fer ent stud ies on CLA show ing the ben e fits to hu man health. It’s very hard to find in 
the diet. Ba si cally it only co mes from grass-fed ruminants.Graeme: So vegans will never ac cess this valu able ma te rial?Jerry: Yes, and the other things vegans miss is an an i mal source of Vi ta min A. They
say they get it from their car rots but they’re re ally get ting betacarotene, which must
then be con verted to retinol (Vi ta min A). This con ver sion is de pend ent upon en zymes
which most of us are lack ing. Retinol co mes from but ter, cream, cod liver oil or other
fish oils. It’s such a pow er ful an ti ox i dant - it sim ply must be in the diet. Grow ers who
are grow ing nu tri ent-dense foods that are free of toxic res i dues should be emphasising
to their cli ents that food is a med i cine. Truly, the best med i cines are foods be cause
there is noth ing more com plex or syn er gis tic than a food. A sup ple ment, at best, is an
iso late of some kind. Organics is largely sold as chem i cal-free but it’s not nec es sar ily
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the most nu tri ent-dense. On a lot of oc ca sions, foods grown with conventional
fertilisers have more nutrients.Graeme: Yes, it’s what Gary Zimmer calls ‘or ganic by ne glect’. He be lieves that
organics should be tied more closely to min er ali sa tion. In fact, he be lieves that it would 
of ten be of more value to en force the need for min er ali sa tion than to en force petty re -
stric tions. The other pos i tive side-ef fect of grow ers, or ganic or oth er wise, pro duc ing
nu tri ent-dense food is that they very soon be gin to un der stand the link be tween nu tri -
tion and disease and pest pressure.Jerry: As con sum ers learn about the link be tween nu tri ent den sity and taste, then
they will find it very hard to ac cept sub-stan dard food.Graeme: Well, we seem to be in the midst of some kind of rev o lu tion be cause the su -
per mar kets are be gin ning to de mand qual ity above all else. Some times it’s rec og ni tion
of a de mand for old world fla vour from their cli ents, but I sus pect that most times it is
more self ish. They want pro duce with shelf-life be cause then there is far less waste.Jerry: Yes, it’s a win-win that foods that are most nu tri tious are also the most prac ti -
cal to store from a mer chant’s per spec tive. I agree that a change is be gin ning, but only
be cause what’s bad is get ting worse. For get the eth ics, the bot tom line is al ways the
eco nom ics. Change be comes a case of ne ces sity. It’s very much like the up com ing
healthcare cri sis - as the baby boom ers hit sixty, you will see an amaz ing cri sis in de -
gen er a tive ill nesses. These are ob vi ously al ready rag ing, but far worse is to come. In
the next ten years, when we dis cover how un af ford able dis ease man age ment can be, it
will be time to make other choices. We must be come proactive and, ul ti mately, soil
health is the root cause of the nu tri tion is sue. The cost of good food is in sig nif i cant in
comparison to the cost of cancer management.Graeme: I have a friend who has a large or ganic food shop. He has sug gested that
over 60% of his cli ents have been sent to him be cause they have can cer. If we’re talk -
ing about be ing proactive, rather than re ac tive, why the hell would you wait? For a few
ex tra dol lars a week you’ve bought your self an in sur ance policy.Jerry: Yes, I agree. Can cer is a slow brew ing ill ness - it’s not like a vi rus - it has a
long his tory. We have to wrap our brains around some scary sta tis tics. There have been 
75,000 new chem i cals re leased into the en vi ron ment since World War II and most of
them are un reg u lated. It’s un fath om able how much dam age we are do ing to the sixty
tril lion cells we are walking around as.Graeme: That’s be fore we even be gin to con tem plate the cock tail ef fect. There are
bil lions of pos si ble com bi na tions and it would be fool ish not to as sume that some of
them are go ing to be problems. Jerry: If you know that good syn ergy ex ists, then ob vi ously there is at least as much
po ten tial for bad syn ergy.Graeme: I feel that a proactive ap proach to wards health should au to mat i cally in -
clude an ap pre ci a tion that we all have is sues with tox ic i ties - it’s in ev i ta ble! The catch -
phrase for mod ern health man age ment should be ‘per sonal de tox i fi ca tion’. What sort
of tech niques did you em ploy to get rid of your tox ins as part of your own
cancer-fighting game plan?
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Jerry: Well, I ad dressed the food is sues rel a tive to acid ity and al ka lin ity, then I set
about de con tam i nat ing my self. A urine anal y sis re vealed el e vated mer cury lev els - I
used a che lat ing com pound called DMPS. It’s in jected into the body and then urine is
col lected for 24 to 48 hours and ana lysed for heavy met als. My mer cury ex cess could
only re ally have come from my amal gam fill ings, so I had them care fully re moved. I
also real ised that, as a forty-eight-year-old man liv ing in a toxic, in dus trial ised so ci ety,

who had just been di ag nosed with can cer, there was ev ery like li hood that I had some
de tox i fy ing to do, so I adopted a de con tam i na tion pro to col, the centrepiece of which
was far infrared sauna.Graeme: I was in tend ing to ask you about this tech nol ogy. It sounds like it is es sen -
tial equip ment for any one plan ning a proactive ap proach to wards their health man age -
ment - How does it dif fer from a con ven tional sauna?Jerry: It’s a very good way to dump tox ins, in clud ing met als. Frankly, I agree that it
would be ad vis able for any one with a se ri ous ill ness to in vest in one of these. I was do -
ing this once a week for four months and now I go to a day spa once a month, but I’m
se ri ously con sid er ing buy ing one of these units.Graeme: Are they ex pen sive?Jerry: Well, you can buy a sin gle per son unit for around US$2000 or a three-per son
unit for just over US$3000. The ben e fit with these ma chines re lates to their ca pac ity to
raise core body tem per a tures up to the de sired 103°F. The dif fer ence be tween reg u lar
sau nas and far in fra red re lates to wave length. The far in fra red (FIR) has a dif fer ent
wave length. The reg u lar sau nas are con vec tion heat - the res o nance of the far in fra red
ray pen e trates deeper, and the res o nance of the wave ma nip u lates the cell to re lease
more bur den, more toxin. You can get the core body tem per a ture up higher with FIR
than with con vec tion heat. FIR can do more to core body tem per a ture at 160°F than a
con vec tion sauna can do at 190°F, so you are much less uncomfortable with the heat.Graeme: The aim seems to be to gen er ate the equiv a lent of a state of fe ver - fe ver is
the body’s detoxifier dur ing ill ness.Jerry: Yes, at 103°F the im mune sys tem be comes much more ag gres sive. Can cer
cells start to die. Tox ins be gin to re lease very ef fi ciently. In all of my re search into can -
cer re cov ery, it seems like hyperthermia has a big role to play. 
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Graeme:  I’m get ting one of those ma chines! I un der stand that you have also been
re search ing the po ten tial of hy per-im mune milk - What is the story be hind this
approach?Jerry: Merck pat ented a tech nique in the 1940s which in volved the man u fac ture of
sera by hy per-im mu nis ing cat tle and horses, then ex tract ing milk or blood to be used as 
sera for a va ri ety of ill nesses. In my case I found, through blood tests, that I was har -
bour ing a num ber of patho gens, in clud ing cytomegalovirus; hu man her pes vi rus nos
6,7 and 8 and Ep stein-Barr Vi rus. I have been asymp tom atic with these but they have
been pres ent in my blood. Many peo ple har bour these sorts of things. If some thing is
thrown out of bal ance, these dor mant vi ruses be gin at tack ing the B lym pho cytes - the
B cells. The B cells are the im mune cells that pro duce the immunoglobulins, or the an -
ti bod ies. One of the rea sons why I con tracted can cer was due to the fail ure of my im -
mune sys tem. I ap peared to have lit tle re sis tance to any op por tu nis tic patho gen - virus
or bacteria - in the time leading up to my diagnosis.Graeme: How is your im mune sys tem per form ing now?Jerry: I still have n’t achieved the lux ury num bers I’m chas ing, but I’m on my way.
There has been a huge im prove ment since I started these var i ous pro to cols.Graeme: Just re turn ing to the acid ity is sue again, as it seems so im por tant - What are
the prin ci pal causes of acid ity?Jerry: A few things are in volved - one of them is a lack of alkalising min er als. Just
like the ma jor ity of plants, most of us are lack ing cal cium. A lack of Vi ta min D is sec -
ond, as cal cium won’t per form with out it. Foods that de min er al ise are also ma jor cul -
prits, and sugar is the big prob lem here as it tends to leach out alkalising min er als.
Re fined sugar has be come such a huge part of the Amer i can diet. Acid i fy ing foods are
also a prob lem and, once again, sugar is a prime cul prit. The other ma jor acid i fier is
stress, and there’s no short age of that in our mod ern so ci ety. Stress also slows down di -
ges tion, ab sorp tion and elim i na tion, so toxic me tab o lites like am mo nia start to in -
crease. Uric acid lev els start to in crease because you’re not really metabolising protein.Graeme: The other is sue, I guess, re lates to the sta bili sa tion of food. Vir tu ally all of
the pro cessed foods on the su per mar ket shelves in volve acidic sta bi lis ers, from ascor -
bic acid to phos pho ric acid. I doubt that we were ever de signed to han dle these kinds of 
acid in takes. A can of coke, for ex am ple, has mas sive sugar lev els, com bined with
phos pho ric acid sta bi lis ers. It’s a dou ble whammy from an acidifying point of view.Jerry: Yes, the ex tra phos pho ric acid in soft drinks ac tu ally knocks out the cal cium
to phos pho rous ra tio in the blood. Then the blood will go acidic so it starts de min er al is -
ing the bone to pro duce a buffer, then we have prob lems with os teo po ro sis. The same
thing hap pens in cows. They of ten have cal cium-re lated met a bolic dis or ders be cause
of lac tic acid-in duced ac i do sis, from eating too much grain.Graeme: Sugar is not the only is sue from this per spec tive. We also have white flour
and pasta which form a large part of many di ets.Jerry: Yes, all re fined car bo hy drates are a prob lem. Re fined sugar is the worst
though, be cause it’s such an ad dic tive sub stance and it’s so de min er al ised. Now we’ve
got soft drinks sweet ened with high-fruc tose corn sugar, which is even worse. This
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ma te rial by passes mech a nisms in the brain which tell the body that it is sa ti ated with
sugar, and con se quently we con sume a heck of a lot more than we ever should. Graeme: I guess the man u fac tur ers are us ing this brain-by pass ing fea ture to sell
more drink.Jerry: There’s no doubt of it. The soft drink bot tles just keep get ting big ger. Now we
have half litre and one litre bot tles for a sin gle serve. Bil lions of gal lons of these drinks
are con sumed in this coun try - they are a li a bil ity to health man age ment.Graeme: Are con sum ers better off drink ing diet drinks, or is the as par tame just as
bad?Jerry: Aspartame is a neurotoxin. Some of the early FDA work showed that
aspartame in duced grand mal sei zures in ex per i men tal pri mates. This re search should
never have been over looked. Aspartame is also ca pa ble of con vert ing to form al de hyde
and, ul ti mately to for mic acid at high tem per a tures. There are some sug ges tions that
the Desert Storm GIs, who were con sum ing huge amounts of soft drinks that were
cook ing in the desert sun, were get ting com pounds that were no lon ger aspartame.
There is a sus pi cion that this may have con trib uted to some of the prob lems they came
home with. There were also vac ci na tion issues with these guys.Graeme: In the soil, we re gard cal cium as the king of nu tri ents be cause it is the
‘trucker of all min er als’. I re cently watched some vid eos about coral cal cium and they
re ally emphasised, or prob a bly over played, the crit i cal role of cal cium in hu man

health. Is it also the king in this realm?

Jerry: It’s not nec es sar ily more im por tant, as all min er als have crit i cal roles to play,
but it is more im por tant in the sense that cal cium does truck the other nu tri ents to the
cell mem brane, just as it does in the soil. Graeme: I fig ure that if 80% of leaf anal y ses we con duct show a de fi ciency of cal -
cium then we could never be get ting enough cal cium from our food. Is cal cium de fi -
ciency a ma jor problem?Jerry: Yes, and it’s a com bi na tion of the fact that, not only are you get ting in ad e quate 
lev els of cal cium, but you’re get ting ex ces sive com pounds which leach cal cium or in -
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ter fere with its up take. Of course, Vi ta min D is also a huge thing be cause you can't ion -
ise cal cium with out it. Most peo ple are Vitamin D deficient. Graeme: How much sun do you need to pro duce enough Vi ta min D to en sure cal -
cium ion is ation?Jerry: Well, in tem per ate re gions you ac tu ally need three or four hours of sun from
10 am to 2 pm to get good alkalising lev els of Vi ta min D.Graeme: That’s the ex act time that we are told to keep out of the sun in Aus tra lia.Jerry: Well, there’s UVA and UVB, but it is UVA that is the prob lem. At pres ent,
skin can cer rates are in creas ing, de spite the fact that more peo ple are stay ing out of the
sun. There is an ar gu ment that long term ex po sure to flu o res cent light cre ates a com pa -
ra ble threat in terms of skin can cer. I’m not sug gest ing that there is not a link be tween
UV and skin can cer, but sun light is also an im por tant health aid. We have to bal ance
out these things. Graeme: 66% of Amer i can adults and 62% of Aus tra lian adults are cur rently con -
sid ered obese. The ar gu ment that ‘fat makes you fat’ has been rammed down our
throats since I was a boy. Why are we still so fat if ev ery thing is ‘no-fat’ or ‘low-fat’?Jerry: There’s two is sues here. Fat does not nec es sar ily make you fat but you will no -
tice that when the nu tri tion ists talk about ‘re duc ing fat’ it used to al ways be an i mal fat - 
now it’s all fat. Re cent re search has con firmed the se ri ous prob lems as so ci ated with
veg e ta ble fat. 75% of the plaque re lated to car dio vas cu lar dis ease con sists of poly un -
sat u rated fatty ac ids. It’s a bit em bar rass ing to have to ad mit that you may have nailed
the wrong guy af ter all these years, so the mes sage has to be more sub tle, like ‘re duce
fat in take’. In ac tual fact, it is car bo hy drates that are the chief culprits in the obesity
epidemic, not fats. Graeme: Well, this short update has turned into my lon gest in ter view to date. It was
fas ci nat ing and I thank you for your time.Jerry: No wor ries, mate! I’ll see you in Aus tra lia in March for our tour.
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DR ARDEN ANDERSEN
In ter view recorded December 2002Dr Arden Andersen be gan his ca reer as a

soil sci en tist and ag ri cul tural con sul tant but,
as his un der stand ing of the link be tween the
soil and hu man health de vel oped, so did his
reali sa tion that he would be best equipped
with a foot in both camps. Af ter com plet ing his
med i cal de gree, Dr Arden Andersen con tin -
ued his Ag con sult ing while also work ing as a
med i cal prac ti tio ner in a pri vate clinic. He re -
fers to his fused roles as ‘med i cal agron omy’. I
in ter viewed Dr Arden Andersen for a sec ond

time in De cem ber, 2002. This time the fo cus was to be hu man health, as there
are few of the mas ter con sul tants more qual i fied to dis cuss the links be tween
soil health and hu man health. Arden of fers re veal ing in sights into the root
causes be hind many of our health prob lems and high lights the need for a
greater un der stand ing of the nu tri tional link to sick ness and dis ease.

Graeme: It’s been four years since I in ter viewed you last - I thought it might be a
good idea to up date that ear lier in ter view, prior to the pub li ca tion of the book. Have
you been happy with the bal ance be tween your work in ag ri cul ture and your pro fes sion 
of medicine?Arden: In some ways I’d like to spend more time in ag ri cul ture. I’m an out doors per -
son but I’ve en joyed both. Med i cine has helped in un der stand ing some things in soil
and plant me tab o lism. I think that some of the test ing tech nol o gies in med i cine could
have an im por tant role to play in ag ri cul ture, to im prove the ca pac ity to make eval u a -
tions as to what and why things are happening.Graeme: What sort of anal y ses could we im prove?Arden: Well, for ex am ple, the trans port of nu tri ents could be looked at more closely.
There’s the as sump tion that nu tri ents are trans ported in the ionic form. This may be
true, but does that nec es sar ily mean that this is the way that they should be trans ported
within the plant? In a truly healthy plant this may not be the case. In med i cal re search,
in re la tion to free rad i cals, we see that free rad i cals are very dam ag ing un less they are
se ques tered or pro tected in some way, or the tis sue is pro tected in some way. The
phloem and xy lem in the plant are not un like the ar ter ies and veins in a blood cir cu la -
tion sys tem. They are sus cep ti ble to the same types of assaults and insults from free
radicals.Graeme: How sim i lar are hu man and plant cells?Arden: There are dif fer ences, but the in ter ac tion with cell mem branes, trans port
across cell mem branes and so on is very much the same. The thing about it is that both
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plant and hu man cells are eukaryotic cells. In some of the new re search into au tism we
are find ing that the com pounds that the body uses to se ques ter heavy met als, mer cury
in par tic u lar, are the same com pounds that are found in all eukaryotic cells. Graeme: One of the many fea tures of the use of humic and fulvic acid in ag ri cul ture
is the ca pac ity of these ma te ri als to in crease the per me abil ity of the plant cell mem -
brane. We are now be gin ning to real ise a whole host of ben e fits as so ci ated with the use 
of these ma te ri als in an i mal and hu man health. Are some of these ben e fits also re lated
to in creased per me abil ity of the cell membrane?Arden: I think so. The in teg rity of the cell is still very much re lated to a com plex sys -
tem of fatty ac ids, pro tein mol e cules and car bo hy drates. Fulvic and humic acid are re -
ally just com plex car bon com pounds. The cell mem branes are not that dis sim i lar
be tween hu man and plant cells. The per me abil ity of the cell is cor re lated to the in teg -
rity of the com po nent parts and the pro teins that ac tu ally trans port things across the
cell. We are dis cov er ing more and more about the roles of these pro teins. In ev i ta bly we 
will find that there are more sim i lar i ties than dis sim i lar i ties between human and plant
cells.Graeme: You are in a unique po si tion to ob serve and eval u ate the link be tween soil
health and hu man health. How pro found is that link?Arden: It’s ab so lute and very in ti mate. I think that we can cate go rise it in terms of
tox ic ity. More and more re search is now link ing pes ti cides, her bi cides and fun gi cides
to hu man ail ments - to nu tri ent in hi bi tion and to dis ease. There are links with or ganic
phos phates and can cer is sues. They are also linked to in ter fer ing with B vi ta mins.
Three uni ver si ties, in clud ing Texas and Santa Cruz, have cor re lated herbicides to
Parkinson’s Dis ease. Organophosphates have also been cor re lated to Par kin son’s Dis -
ease. If we only look at is sues of tox ic ity, there are po tent links be tween ag ri cul ture
and hu man health. How ever, if we then move over into the nu tri tional side of it, ev ery
is sue in the hu man body has a nu tri tional link. Con ven tional med i cine does n’t nec es -
sar ily make that con nec tion, but if you start look ing at bio chem is try then there is no ar -
gu ment. Al most ev ery en zyme we can name has a trace el e ment co-fac tor that ac ti vates 
it. If that trace el e ment is not pres ent, that en zyme is not ac ti vated and some thing does -
n’t work like it is sup posed to. Where are you go ing to get those trace el e ments? From
your food, but first they must be pres ent in the soil. When cur rent nu tri ent val ues in
books are com pared to those from fifty years ago there is an alarm ing re duc tion,
ranging from 25% to 75%, in our food’s nu tri ent values today.Graeme: Peo ple are ob vi ously aware, even if their doc tors aren’t. Why else would
the shelves be filled with vi ta min and min eral sup ple ments to day, when this was n’t the
case twenty years ago? It is based on grass-roots de mand, rather than rec om men da -
tions from professionals.Arden: Ab so lutely! That is a multi-bil lion dol lar in dus try. Even the Jour nal of the
Amer i can Med i cal As so ci a tion re cently rec om mended that ev ery one should take a
mul ti vi ta min sup ple ment. That’s a tremendous step for ward. It is also an in dite ment of
the ag ri cul tural in dus try’s fail ure to keep/put ad e quate nu tri tion in the food.Graeme: Even a vi ta min man like Linus Pauling made the state ment that “ev ery
sick ness, ev ery dis ease, ev ery ail ment has a min eral link”. Do you feel that this is an
ac cu rate claim or has he over stated the case?
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Arden: I think it was a very, very ac cu rate claim. The fact is that the all-im por tant im -
mune sys tem needs nu tri tion to re spond cor rectly to in va sion, whether it is can cer cells
or in fec tion by patho gens. We know that re build ing tis sue re quires nu tri tion. The en -
tire heal ing pro cess is nu tri tion-based and Linus Pauling was right on.Graeme: Our ar gu ment has al ways been that the plant was the in tended ve hi cle for
min eral de liv ery. Why else would plant-de rived min er als be 98% bio-avail able? Our
min er als were n’t sup posed to come from a bottle. Arden: With out ques tion. How ever, from a treat ment per spec tive, if some one is very 
ill then a ‘syn thetic’ is go ing to raise them to a given level of health. Tak ing them from
that level up to the next step in volves a better qual ity nu tri ent. Then it needs to be in a
bi o log i cal form. So many peo ple around the world to day are at such a low nu tri ent
level that any ad di tion of a nu tri ent is go ing to raise their health level. That’s why we
have such suc cess with nu tri tional IVs, which are syn thetic. I can sig nif i cantly im -
prove peo ple’s health with just IV [in tra ve nous] nu tri tion - high doses of vi ta min C, B
com plex, trace min er als and so on. Our bod ies have been in sulted and as saulted by our
en vi ron ment, our di ets, our stress ors. We need nu tri tion to re verse the in sults and the
right nu tri ents of high qual ity are nec es sary to achieve that re sult. High qual ity does
not nec es sar ily mean these nu tri ents have to be plant-de rived to be ef fec tive. They just
have to be the right nu tri ents at the right time de liv ered the most ap pro pri ate way for
the body at that par tic u lar time. Plant-de rived nutritionals from plants with low
refractometer read ings and low min eral den si ties are not re ally nutritionals. They are
sales promotion.Graeme: There are a num ber of un an swered ques tions in re la tion to GMOs. In fact,
it could be ar gued that there are three hun dred mil lion guinea pigs liv ing in this coun try. 
Can you ac tu ally iden tify and quan tify health prob lems as so ci ated with the in ges tion
of ge net i cally modified foods?Arden: There are so many vari ables in so ci ety to day, so it’s pretty dif fi cult to iso late
that one thing. How ever, I can say that we are see ing, across the board, more and more
al ler gies to soy, corn and ca no la. These are the three main GMO crops and they are
com po nents of the ma jor ity of food prod ucts con sumed in this coun try - par tic u larly
fast foods. Al most all fast food is fried in ca no la. Soy is an ad di tive in a huge va ri ety of
things, from sup ple ments to food. Corn oil, starch and flour are so ubiq ui tous in our en -
vi ron ment. We are see ing within our own prac tice, and when con sult ing with al lergy
spe cial ists, that these three items are ex tremely al ler genic and they have be come in -
creas ingly so dur ing the past ten years. Can I say ex clu sively that GMOs are the cause? 
Prob a bly not - I can only report what is happening.Graeme: Can we com pare the min eral bal ance re quired by the hu man body with that
re quired by the plant? Are there sim i lar i ties in terms of ra tios and so forth?Arden: That’s a good ques tion which I’ve con tem plated a lot. The cal cium to mag ne -
sium ra tio is very im por tant with an i mals and hu mans, as it is in the soil, but here we
typ i cally look at a 2 to1 ra tio, rather that the broader ra tio we look at in the soil. In some 
cases, I might go to a 1to1 ra tio, de pend ing upon their ail ment, if they have heart dis -
ease, for ex am ple. If we go to a 1 to 1 ra tio in the soil, we have con crete. The phys i ol -
ogy of plants and mi crobes dif fers from mam mals but the im por tance of this ratio is no
less.
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Graeme: While we are talk ing cal cium... we do many hun dreds of leaf tests a year
and 90% of them re veal cal cium de fi cien cies. The ob vi ous as sump tion is that many
peo ple are go ing to suf fer as so ci ated cal cium de fi cien cies. Is that the case? Is there a
cal cium link to the alu minium ex cesses that are linked to Alzheimers? Could the iron
ex cesses, so of ten di ag nosed as haemochromatosis, some times be linked to calcium
shortages?Arden: That’s a very good ques tion. I think that the jury is still out on this one. Cer -
tainly we know that so ci ety, as a rule, is cal cium-de fi cient. Os teo po ro sis is a ter ri ble
prob lem - heal ing is cal cium-re lated. Cal cium must be pres ent in the right bal ance to
main tain cell in teg rity. We do know that alu minium can dis place both cal cium and
mag ne sium. Heavy met als, like lead in par tic u lar, can dis place cal cium in the bone
mar row. We know that bal ance is crit i cal, as it is in the soil. A few years back, I was in -
volved in large-scale tis sue test ing in Cal i for nia and Ar i zona and we found tre men -
dous amounts of alu minium in the tis sue. In re la tion to Alzheimers - there are re cent
find ings by Boyd Hayley, out of the Uni ver sity of Ken tucky, which sug gest that
Alzheimers is more closely re lated to mer cury - but alu minium en hances mer cury’s
tox ic ity. If we have a lit tle mer cury and then we tag on aluminium... now we have a big
problem.Graeme: One of the in ter est ing things we have found over the past cou ple of years
re lates to the link be tween sap pH and plant health. We have re searched Bruce Tainio’s 
the ory that a sap pH of 6.4 re flects a healthy plant - whether it is a pump kin or a pear
tree - and that dis ease sus cep ti bil ity is re lated to acidic sap pH. We have yet to see dis -
ease in a plant with a sap pH ex ceed ing 6.4. Acid sap is re lated to a cat ion short age. In
hu man health, sa liva and urine should also have an ideal pH of 6.4.Arden: Sure, that goes back to Reams’s orig i nal work in hu man health. 6.4 was the
fig ure for urine and sa liva. I can’t dis agree with that - it ap pears to be valid.Graeme: How im por tant is al ka lin ity in hu man health?Arden: Al ka lin ity is very, very im por tant. A lot of what we con sume cre ates acid
waste prod ucts in the body. Dr Baroody’s book ‘Al ka lize or Die’ is an ex cel lent book
which deals with this problem.Graeme: Does acid ity pro mote a pre dis po si tion to wards dis eases like can cer?Arden: I think it is valid to make some gen er ali sa tions like this. I know Reams cer -
tainly did. When the body slips into an acid waste state, our im mune sys tem is highly
taxed. It’s not clear ing dead cells like it’s sup posed to. We aren’t di gest ing or as sim i -
lat ing like we are sup posed to, and those are the cir cum stances for can cer to oc cur. Ba -
si cally, all tox ic i ties in the body end up be com ing acid waste, so pHs are going to drop.Graeme: If we are look ing at this tox ic ity ques tion, is it fair to say that if we want to
de velop a proactive ap proach to wards our health, then de tox i fy ing be comes the num -
ber one is sue. If tech nol ogy like far in fra red saunas of fers one of the best de tox i fy ing
op tions, should n’t we be pro mot ing this sort of thing? Arden: Cer tainly, but there is one ca veat here. You don’t want to in duce more de tox -
i fi ca tion than what the body can han dle. I grew up in the era when ev ery one talked
about ‘heal ing cri ses’. I kind of ac cepted that, but in the back of my mind I was n’t nec -
es sar ily con vinced that this was cor rect. I now real ise that if you have ad e quate nu tri -
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tion to Ep som, you do not get sick de tox i fy ing. Oth er wise we would be sick all the
time, ev ery time the liver had to dump some thing. It’s a nat u ral pro cess that oc curs
twenty-four hours a day, seven days a week - as long as there is ad e quate nu tri tion
pres ent. It’s a nat u ral pro cess, it is not a ‘tidal pro cess’. It only hap pens in a spo radic
fash ion when the body is lack ing the nu tri tion to spon sor on go ing de tox i fi ca tion. For
ex am ple, I’ve had pa tients who were des per ately in need of de tox i fi ca tion, but I could -
n’t use in duc ers like chelation ther apy be cause they did n’t have the en ergy to do this.
One par tic u lar pa tient could n’t han dle the heat of sau nas ei ther. The next log i cal step is 
to as sume that they should, at least, be able to han dle baths like Ep som salts or a clay
bath. This per son ab so lutely crashed af ter an Ep som salts bath. When you are so de fi -
cient in nu tri tion - your bio chem i cal path ways are so underfunctioning that sus tain -
ment is the rule of thumb - you can not han dle any re lease of tox ic ity. The first step in
these cases is to nutritionalise these peo ple to get them up to a level where the body can
Omega-3 safely. Then we can in duce that with far in fra red saunas, which are excellent
by the way, or baths with Ep som salts, cider vinegar or clays. We might use enemas.Graeme: Can we as sume that most of us have tox ic ity is sues, liv ing in our mod ern
en vi ron ment, even if we ap pear rel a tively healthy? Should n’t we all be proactive and
de tox ify as a mat ter of course?Arden: I think that’s a very good sug ges tion and we should also be proactive with the 
nu tri tion nec es sary to re ally help sup ple ment that de tox i fi ca tion pro cess. Many peo -
ple, for ex am ple, think that fast ing is the key to de tox i fy ing. That’s par tially true, but
when you fast, you kick the liver into de tox i fi ca tion mode. That’s won der ful, but the
liver must have enough nu tri ents to com plete that path way. What hap pens if you go
into a fast and you run out of glutothione or sul fur or some of the nu tri ents nec es sary to
com plete that de tox i fi ca tion? Now you have the in ter me di ate tox ins, which are more
toxic than what you started with - the per son can get even sicker by go ing into a fast.
How do you deal with that? You supplement.Graeme: Pre sum ing that you were not nu tri tion ally com pro mised, you men tioned
five or six detox op tions - what would you con sider to be the most ef fec tive?Arden: I think sau nas are best. They sweat out tox ic i ties - it’s a nat u ral mech a nism.
They are ex cel lent for re mov ing pes ti cides.Graeme: Is the con cept of build ing the body tem per a ture up to 103°F to in duce the
equiv a lent of a fe ver a good way to go?Arden: It is, but you must build up to that level as it may be too stress ful for some
peo ple. You should start at fifteen min utes and build up to fifty-min ute ses sions. It may 
take two weeks to get to that point, or it may take six months. You must also en sure you 
have good fluid in take to avoid de hy dra tion.Graeme: I re cently read Dr Batmanghelidj’s book ‘Your Body’s Many Cries For
Wa ter’, where he theo rises that many ill nesses are re lated to de hy dra tion be cause we
sim ply don’t drink our eight glasses of wa ter each day. How many peo ple suf fer this
cel lu lar dehydration?Arden: I would say that it’s prob a bly the ma jor ity of the pop u la tion that are just not
get ting enough fluid. There are a lot of so cial is sues as so ci ated with hav ing to uri nate
ev ery hour while at work, so they get into the habit of only drink ing at meals. We
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should be drink ing half of our weight in ounces, so if we weigh 200 lbs we should be
drink ing 100oz a day. From a met ric per spec tive, a 70-kg per son should be drink ing 2
to 3 litres min i mum each day. That’s a min i mum. If you’re out in the sun shine or ex er -
cis ing that amount should be in creased. For a lot of peo ple it’s not so cially ac cept able
to drink that much fluid. The body, how ever, needs this amount of water for proper
cleansing to occur.Graeme: Then there’s the con cept that “Wa ter ain’t wa ter” and there ap pears to be
tre men dous growth oc cur ring with com pa nies spe cial is ing in energising wa ter. What
is your opin ion of this ap proach?Arden: You’re ab so lutely right. There is a lot more to wa ter than sim ple H2O. I don’t
care for city wa ter be cause it is packed with con tam i nants. Gen er ally, I would pre fer
dis tilled wa ter to start with, and then if you can energise or ozonate, that’s won der ful.
If you want to min er al ise the dis tilled wa ter there are var i ous multimineral op tions.
Just be cause there may be min er als in spring wa ter does n’t mean that these are min er -
als that you per son ally need. The ideal way, I be lieve, is to dis til wa ter and then run it
through one of the Schauberger-style energisers. How ever, lo gis tics come into the sit -
u a tion. I ad vise not to get hung up on the energised is sue. The bot tom line is that it is
better to drink what ever is avail able and clean rather than be com ing de hy drated.Graeme: We’ve been work ing with a bi o log i cal ap proach in the soil which we call
MEND. This is an ac ro nym for Microbially En hanced Nu tri ent De liv ery. It ap pears
that there is a sim i lar mi cro bial link to nu tri ent up take in the hu man di ges tive sys tem. If 
Zantac is the larg est sell ing drug in his tory, are we still bi o log i cally equipped to ensure
maximum mineralisation?Arden: Ab so lutely not! One of the things I see in prac tice is that peo ple who are on
acid blockers or ant ac ids gen er ally be come minerally de fi cient. You need the ac ids to
ac ti vate the en zymes to di gest and as sim i late the met als. Most peo ple don’t have in di -
ges tion or re flux be cause they are pro duc ing too much acid - they have it be cause they
have sen si tiv i ties to cer tain foods that are causing that reflux.Graeme: Would there be a gain in com bin ing ap pro pri ate di ges tive en zymes or mi -
cro or gan isms with sup ple ments to mag nify their effect?Arden: Yes, def i nitely. My rec om men da tion is that ev ery one should be tak ing di ges -
tive en zymes. We don’t have the min er ali sa tion in the food, and there fore we don’t
have the di ges tive en zymes in the food, and our sys tems are stressed. The pan creas was 
not meant to pro duce all of the en zymes nec es sary for di ges tion. It was only meant to
be a sup ple ment for what was supposed to be in the food. Graeme: When we talk about fresh fruit and veg e ta bles as a pri mary source of en -
zymes, how do the en zymes pro duced by mi cro or gan isms com pare? I’m a bit hazy on
this. Arden: Yes and no. Some are very sim i lar but, gen er ally speak ing, plants usu ally
pro duce their own en zymes that will break the plants down over time - pro te ase, am y -
lase, lipase, cellulase and so on. Mi cro or gan isms also pro duce those en zymes in or der
to break down their food sup ply. Those en zymes are go ing to be in ter mixed in a sys tem 
which gov erns the breakdown of our food.
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Graeme: Do you share Sally Fallon’s be lief re gard ing the ne glected food value of
sat u rated fats like but ter? Has but ter been given a bum rap?Arden: I don’t dis agree, but there is one ca veat and that is: but ter is not but ter is not
but ter and fat is not fat is not fat in an i mals. I’m not sure that Sally is ad dress ing this is -
sue. There is a huge dif fer ence be tween grass-fed ru mi nant an i mals and grain-fed ru -
mi nants. There are marked bio chem i cal dif fer ences. I agree with Sally com pletely, if
we are talk ing about grass-fed an i mals - but typ i cal dairy an i mals in this coun try are
grain-fed, caus ing them to over pro duce sat u rated fats. This is not the healthy tye of fat
which we were intended to consume.Graeme: What about the bal ance be tween Omega-3 and Omega-6? Do you con sider 
this to be a ma jor health prob lem?Arden: Yes, it is a ma jor prob lem in most of the de vel oped world. There is a very sig -
nif i cant Omega-3 de fi ciency com pared to Omega-6. 95% of the pop u la tion qual ify in
terms of this im bal ance. The ma jor source of the Omega-6 over load is vegetable oils.Graeme: Do you con sider that there are any health ben e fits as so ci ated with en er getic 
de vices like the Rife Ma chine or radionics? I un der stand that there are le gal con straints 
in the US.Arden: I don’t use them in my prac tice as they are not per mit ted in the US. How ever,
I do think that they have con sid er able value. Radionics has been used in med i cine in
Eng land quite suc cess fully for some time.Graeme: We have had some per sonal ex pe ri ence with energetics de vices. Rosa, my
wife and busi ness part ner, has suf fered from chronic fa tigue-type symp toms for sev -
eral years and they were get ting pro gres sively worse. Af ter meet ing with Bruce Tainio
in Spo kane for an in ter view, we be gan to won der about the neg a tive in flu ences of elec -
tro mag netic ra di a tion and geopathic stress. We in vested in one of Bruce’s neu tral is ing
de vices and the change was so dra matic it was barely be liev able. It changed Rosa’s life 
over night. It has been sug gested that there is two-hundred mil lion times more EMR in
the at mo sphere than fifty years ago. Do you see this as a significant health issue?Arden: With out ques tion. It is a ma jor prob lem. There is a book out called ‘Dis cov -
er ies of a Dowser’ by Kathe Bachler. It was an Aus trian study sup ported by the Aus -
trian gov ern ment which proved, by us ing in for ma tion from 300 prac tis ing phy si cians
and thou sands of pa tients, that geopathic en er gies can, and do, have ad verse ef fects on
hu man health. That trea tise was about phys i cally mov ing away from their neg a tive en -
ergy, but I am aware that there are de vices that can neu tral ise those en er gies. I have
dealt with these prob lems in ag ri cul ture in dairy barns, cat tle ar eas and so on. The in -
dus try can at tempt to dis count the ef fect of these en er gies in hu man health by writ ing it
off as a pla cebo ef fect. Tell that to the dairy herd out there that com pletely changed
their be hav iour since we in stalled one of these de vices. Now they will go and eat in ex -
ten sions where they would n’t eat be fore. Re move the de vice and they will stay away
from that area. This is hardly a placebo effect.Graeme: I was in ter ested in your ob ser va tion that we live in a very dif fer ent world to 
the one in which Albrecht and Reams de vised their game plans. How do we com pen -
sate for these changes when we de velop a pro gram work ing with those systems? 
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Arden: Both Reams and Albrecht talked about the re la tion ships be tween nu tri tion,
soil, an i mal and hu man health, and that’s ab so lutely cor rect. Reams talked about in puts 
of chicken ma nure, with foliars of fish and sea weed. To day we have de stroyed a lot of
the or gan isms. Most of the ma nures are not fit to be used be cause they’re full of an ti bi -
ot ics and deworming chem i cals, so they don’t break down as they should. We’ve de -
stroyed the in oc u la tion ca pac ity of these kinds of prod ucts. It’s just a different
situation.Graeme: So we re ally have to look more at com posts - com post tea and humic acid
to reinoculate these bi o log i cally-com pro mised soils.Arden: Ab so lutely. In the days of Reams and Albrecht we could do more med i cine
with foods and less with supplementation. To day, the foods don’t have the nu tri ents so
we have to sup ple ment. It’s the same with the soils. Fifty years ago we could achieve
re sults with min i mum in puts of nat u ral fer ti lis ers be cause we still had the soil life to do
the job. To day we’ve de stroyed our soil life, and there are also very few trace min er als
left. It’s a sicker system today.Graeme: I un der stand that the US gov ern ment is set to in tro duce large-scale ir ra di a -
tion of meat. How do you feel about that pro posal?Arden: I think it’s crazy. Again, they’re not look ing at the as so ci ated deg ra da tion of
food. Again, it’s the para noia thing that you men tioned in re la tion to the na tional psy -
che. They are ei ther try ing to pre vent de lib er ate con tam i na tion and/or in ad ver tent con -
tam i na tion with things like sal mo nella and E-coli. If you look at root causes you must
ask “why do we have so much E-coli pres ent?” It’s be cause the nu tri tion is screwed up
in the an i mal. We are feed ing them grain and load ing them with an ti bi ot ics. The meat
is al ready con tam i nated when it leaves the farm. It’s the same deal with chick ens and
sal mo nella. It’s re ally just an other ploy to ad dress the symp tom rather than the cause.
It’s also an other po lit i cal ploy of “how do we dis pose of or make use of nu clear waste?
- Let’s use it for ir ra di at ing food”. Then we have to pay for the ser vice, rather than
them hav ing to pay for dis posal. It will de crease food qual ity and in crease health prob -
lems with out a doubt.Graeme: What do you con sider the three most valu able or nec es sary sup ple ments
peo ple can take if they are want ing to de velop a proactive ap proach?Arden: An an ti ox i dant blend is crit i cal be cause the free rad i cal load is con stantly in -
creas ing. The B vi ta mins are es sen tial, be cause we are in a high stress so ci ety and we
burn a lot of B vi ta mins. Fi nally, I think a broad-spec trum min eral sup ple ment is
essential.Graeme: Would it also be worth tak ing probiotics to help with the up take of all sup -
ple ments?Arden: Yes, cer tainly, but peo ple need to look at lon ger term courses of probiotics.
New re search now shows that you need to take probiotics for about six months af ter an
an ti bi otic be fore you re ally get the re gen er a tion. You may get phys i cal place ment in a
cou ple of weeks, but you don’t get the re ac ti va tion of all the en zyme systems in the gut.Graeme: I un der stand that you have a new book due for pub li ca tion.
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Arden: Yes, it’s for the layperson. I cover most of the sys tems of the body - the car -
dio vas cu lar sys tem, the neu ro log i cal sys tem and the mus cu lar-skel e tal sys tem. I talk
about op tions for treat ment and I list many of the most com mon dis eases, and cover the 
con ven tional treat ment ap proach, but I’ll also give the natural options.Graeme: What’s it called?Arden: I don’t have a name yet but I’m work ing on it. It will be avail able some time in 
2003.Graeme: I’ll be look ing out for that one and I wish you ev ery suc cess with it. Thanks
for your time - it was great to catch up again.Arden: No prob lem. I look for ward to a signed copy of your new book. 
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KENNY AUSUBEL
Interview recorded December 2000

Eco log i cal vi sion ary, Kenny Ausubel is a mas ter pre senter. At a 
re cent con fer ence I at tended, the stand ing ova tion that fol lowed
his sixty-min ute emo tional roller-coaster of a pre sen ta tion was
al most in ev i ta ble. He had touched his au di ence. There were
cheers, tears and gasps of dis may as a mas ter sto ry teller spun
his tale of her o ism and de spair, ego tism and per se cu tion. His
story was of med i cal pol i tics and the sys tem atic ex clu sion of al -

ter na tives to the main stream. His cen tral char ac ter was Harry Hoxsey, a
third-gen er a tion herb al ist who had in her ited a fam ily for mula that could curecan cer. The chief pro tag o nist was Dr Mor ris Fishbein, head of the AMA for
twenty-five years - an elit ist, re ac tion ary and staunch de fender of the sta tus
quo. Fishbein was de ter mined to drive the Hoxsey her e tic from the coun try,
and he hounded the un for tu nate herb al ist from state to state. At one stage,
Harry op er ated the larg est can cer clinic in the world, ser vic ing 12,000 pa tients
in Texas and many oth ers in branch of fices in sev en teen states. How ever, de -
spite a re mark able cure rate in volv ing thou sands of pa tients, Fishbein con tin -
ued his dog ged per se cu tion. The saga came to a head when Harry did the
un think able and launched a le gal chal lenge against the AMA. The judge was
un able to deny the sheer num ber and va ri ety of Harry’s cures, and against all
odds, the hum ble herb al ist won his case against the all-pow er ful doc tors’ un -
ion. The court pro ceed ings led to the pub lic hu mil i a tion and even tual de mise of
the dreaded Dr Fishbein (at this point in the pre sen ta tion, the au di ence burst
into spon ta ne ous cheer ing). De spite his vic tory, Harry was still even tu ally
driven from the coun try and forced to set up in Mex ico, where his clinic re mains 
to day. Kenny Ausubel chron i cles the amaz ing story of the Hoxsey Can cerClin ics and the re turn of al ter na tive ther a pies in his book ‘When Heal ing Be -comes a Crime’ (avail able from NTS). Kenny Ausubel is an award-win ning
au thor, in ves ti ga tive jour nal ist and film-maker (the video of his film on Hoxsey
is avail able from NTS). He is also the founder of the ‘Bioneers’, a group ded i -
cated to pro mot ing and de vel op ing bi o log i cal so lu tions to en vi ron men tal and
in dus trial prob lems. The ‘Bioneers’ have a large, an nual con fer ence, a mag a -
zine, website and ra dio show. The website ad dress is: www.bioneers.org.

Graeme: I re ally en joyed your pre sen ta tion cov er ing the his tory of Harry Hoxsey
and his can cer treat ment. Does your new book ‘When Heal ing Be comes a Crime’ in -
clude Harry’s suc cess ful herbal recipe?Kenny: Yes, it does - well, as much as we know about it is in there. There is still a
cer tain level of se crecy. I list sev eral of the for mu las, which have been pub lished at
var i ous times, and there is in-depth cov er age of the var i ous herbs in volved. In a few
months’ time, a US Fed eral Gov ern ment re port is to be re leased. Re search ers were sent 
to the Hoxsey Clinic in Mex ico and they found what they termed ‘note-wor thy cases of 
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sur vival’. We hope that this will lead to fur ther in ves ti ga tions in the US, which will ul -
ti mately make these treat ments legal and available. Graeme: Do you think the rec i pes you have pub lished from Harry’s re cords may
have been miss ing a cou ple of key in gre di ents? - That’s pretty stan dard com mer cial
prac tice when you are try ing to keep the copy ists at bay.Kenny: No, I don’t think so. I’m con vinced that the se cret was in the com pound ing
of the herbs. I cover this in the book. Harry never used al co hol, for ex am ple, in any of
his com pounds - not in the ex trac tion or the pro cess ing of the herbs. Graeme: It was ex cit ing to hear you sug gest that there are pos i tive signs of change
re gard ing al ter na tive ther a pists and the po ten tial for their ac cep tance. Could you tell us 
more about these changes?Kenny: Well, there are sev eral large forces at work now. First of all, the cel e brated,
so-called ‘War on Can cer’ is a qual i fied fail ure. While there are some suc cess sto ries
with con ven tional treat ment, the over all sur vival rates have not im proved dur ing the
last thirty years. This is 33 bil lion US dol lars later in the US alone. Graeme: There has been no im prove ment at all in sur vival rates, de spite the new
drugs and new treat ments?Kenny: No. Can cer mor tal ity has ac tu ally risen, and this has led to masses of can cer
pa tients mi grat ing to al ter na tive ther a pies. In one study in volv ing 13,000 can cer pa -
tients at the MD An der son Can cer Cen tre (the larg est in the coun try), they found that
83% of these peo ple were us ing al ter na tive can cer treat ments. This is with out doc tors
rec om mend ing them or even know ing what they are for the most part. So, what we are
see ing is the birth of this al ter na tive mar ket, and now in the US, al ter na tive med i cine,
at large, is go ing main stream. It’s just tak ing a lit tle lon ger for the can cer ther a pies to
catch up. In the com ing years, I think that more and more of these ther a pies will en ter a
cy cle of test ing, lead ing to ul ti mate ap proval. In ten years, I believe the face of cancer
treatment will be unrecognisable.Graeme: You men tioned that the suc cess of the Hoxsey treat ment var ied in re la tion
to pre vi ous ex po sure to ra di a tion and che mo ther apy, as these treat ments de stroy the
im mune sys tem. In fact, suc cess rates fell to 25% with pa tients who had ex pe ri enced
these con ven tional can cer treat ments. Do you feel that the chance of suc cess with a
sys tem de signed to strengthen the im mune sys tem is se verely di min ished when there is 
no immune system left to strengthen?Kenny: To be hon est, it de pends upon the per son and the stage and type of can cer.
For ex am ple, che mo ther apy drugs are ef fec tive in only about 3% to 5% of can cers, and 
these are the most rare forms. Sur gery cer tainly has an im por tant place in can cer treat -
ment but I think that both che mo ther apy and ra di a tion are very ques tion able. Ra di a tion 
is gen er ally not con sid ered a cure. They use it to slow things down. Both treat ments are 
very hard on the im mune sys tem and most al ter na tive ther a pies, in clud ing Hoxsey’s,
are based on stim u lat ing the body’s de fence and im mu nity. I think, per haps, that the
con ven tional treat ments should be the treat ments of last re sort. You might want to start 
with the al ter na tives, then if they don’t work, you still have a fallback. 

262 Kenny Ausubel

HUMAN HEALTH



HUMAN HEALTH

Graeme: Oth er wise you are ba si cally neu tral is ing the ef fect. You have one force
lift ing im mu nity and an other de plet ing the sys tem. It’s hard to achieve a pos i tive net
result. 

Kenny: Mil dred Nel son (the head of the Hoxsey Clinic) would, be fore she died,
more of ten than not re fuse pa tients who had al ready had che mo ther apy be cause she
had no base left to work with. It’s very tough for pa tients, be cause they are caught in
this med i cal crossfire. They don’t know what to be lieve. Usu ally they get di ag nosed
and they’ve never thought about these things be fore. Sud denly the doc tors want you in
treat ment twenty-four hours later and you don’t have time to do any re search or make
any de ci sions. Pa tients want the best of all worlds - they want re li able in for ma tion and
they want the truth about their choice of op tions. Un for tu nately, doc tors can sel dom
tell them any thing about the al ter na tives and, be cause most of the al ter na tives have not
been sci en tif i cally tested, there is no good data and you don’t re ally know what to be -
lieve. Then sel dom do the phy si cians tell the truth about what your chances are with
con ven tional ther apy. Why is it that che mo ther apy at best is help ful in one out of
twenty cases and yet they give it to four out of five? What are they do ing? They know
it’s not go ing to work and is hid eously ex pen sive and in cred i bly pain ful and it’s of ten
dan ger ous. They have what they call ‘treat ment deaths’ with che mo ther apy, where
any where from 8% to 20% of pa tients are at risk. The treat ment it self is go ing to kill
you. I go into this in the book and it’s pretty blood-cur dling. It’s mas sive over-med i ca -
tion and mas sive mal prac tice. Pa tients are awak en ing to this and are be gin ning to ask a
lot more ques tions. Doc tors them selves are not the bad guys here. They are re ally
pawns in a sys tem that’s geared to profit. Can cer treat ment in the US is 10% of the en -
tire health care bud get. It’s the dominant specialty of American medicine. The average
billing for each patient is over US$100,000.

Graeme: Wow! That much per pa tient?

Kenny: Of ten it’s a lot more. I saw a bill from a woman who was give ex per i men tal
che mo ther apy. It was for US$750,000!
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“Can cer mor tal ity has ac tu ally risen, and this has led to masses of
can cer pa tients mi grat ing to al ter na tive ther a pies. In one study in -
volv ing 13,000 can cer pa tients at the MD An der son Can cer Cen tre
(the larg est in the coun try), they found that 83% of these peo ple were
us ing al ter na tive can cer treat ments. This is with out doc tors rec om -
mend ing them or even know ing what they are for the most part. So,
what we are see ing is the birth of this al ter na tive mar ket, and now in
the US, al ter na tive med i cine, at large, is go ing main stream. It’s just
tak ing a lit tle lon ger for the can cer ther a pies to catch up. In the com -
ing years, I think that more and more of these ther a pies will en ter a
cy cle of test ing, lead ing to ul ti mate ap proval. In ten years, I be lieve
the face of can cer treat ment will be un re cog nis able.”



Graeme: What about those who fall be tween the cracks with no in sur ance? Do they
just miss out on treat ment?Kenny: They don’t get treated. That’s it! There is no safety net in the US. Graeme: It’s a nasty lit tle sys tem all right. It makes me thank ful for the Aus tra lian
wel fare ap proach. 

Kenny: Well, here in the US, this is the med i cal Wild West. There is a lot of greed
and it’s a very un for tu nate sit u a tion for pa tients. Just to give you a con trast - treatment
at the Hoxsey Can cer Clinic is just US$3,500, and that’s for life. They have never sent
out a bill. It’s all done on the hon our sys tem. If you can’t pay up front, then you make
ar range ments for monthly pay ments or what ever. You can’t even spend one day in a
con ven tional hos pi tal for US$3,500, so that’s what you are dealing with. Graeme: So, the ‘can cer wars’, as you call them, con tinue. How many clin ics are
there that have been forced to op er ate in Mex ico due to per se cu tion in the US?Kenny: There is well over a dozen, but the Hoxsey Clinic is the only one I’ve in ves ti -
gated. I know that some of the other clin ics don’t have a very good rep u ta tion. Graeme: That’s the prob lem I guess. When there is no reg u la tion, it can be an in vite
for the con men.Kenny: The US med i cal sys tem has cre ated this. If we had fair test ing and ac cu rate
re port ing of real in for ma tion, it would be much harder for these quack clin ics to ex ist.
We have to ask who are the real quacks. There is quack ery on both sides of the fence,
so we have to be even-handed about that. At least, with some thing like Hoxsey, the
worst it can do is not work. At least it’s not go ing to harm you.Graeme: You checked out the op tions pretty thor oughly, and I was won der ing about 
your own per spec tive. If you found to mor row morn ing that you had de vel oped can cer,
what would be your choice of treatment?Kenny: Well, it de pends on the type of can cer and the stage. There are half a dozen
treat ments that I am re ally im pressed with, and each of them has a dif fer ent spe cialty. If 
I had lym phoma, lung can cer or co lon can cer, I would def i nitely go to the Hoxsey
Clinic. If I had brain can cer, I’d go to Dr Burzynski. He was a bril liant re searcher who
en dured years of per se cu tion. He iden ti fied chem i cals in the hu man body ca pa ble of
not only treat ing some forms of can cer, but also of di ag nos ing and pre vent ing the dis -
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ease. He has ex cel lent re sults with brain can cer. There are other sit u a tions where I
might con sider sur gery. I cover a range of options in the book. Graeme: I un der stand that there was an Australasian branch of the Hoxsey ap proach
at one time.Kenny: Yes, in Texas dur ing the 1950s, the Hoxsey Clinic was the larg est pri vate
can cer clinic in the world, with 12,000 pa tients. One of its pa tients was Dr Eva Hill
from New Zea land. She was a phy si cian who had a very se vere skin can cer, which was
cured by Hoxsey. In fact, or gan ised med i cine in the US has never dis puted the fact that
the Hoxsey treat ment does cure ex ter nal can cers. So Dr Hill went back to New Zea land 
and opened up a clinic. She was em broiled in a huge le gal bat tle with the med i cal au -
thor i ties for years, which ul ti mately re sulted in a de ci sion in her fa vour. She con tin ued
to treat can cer pa tients well into her nine ties! Her clinic closed in the mid 1980s.Graeme: It’s hard to imag ine why a suc cess ful ap proach would be just dropped.
Did n’t any one want to con tinue her work?Kenny: Well, she had been through so many strug gles with the med i cal es tab lish -
ment, no one else wanted to pick it up.Graeme: What was the re sponse to your movie about the Hoxsey witch-hunt?Kenny: The doc u men tary called ‘Hoxsey - How Heal ing Be comes a Crime’ played
in movie thea tres in twelve cit ies. Then it was on HBO, which is the main ca ble chan -
nel, where it had the high est viewer re sponse of any doc u men tary in their history. Graeme: Did the movie cre ate any kind of po lit i cal im pact?Kenny: It did - we showed it at the Ken nedy Cen tre in Wash ing ton DC to about
seven hun dred peo ple, in clud ing many mem bers of con gress. We were told that the
film in creased the open ness to ward al ter na tive treatments.Graeme: Has the liq uid herbal for mula ever been con verted to pills or cap sules?Kenny: It has been, but it was found to be less ef fec tive. The tinc ture and liq uid ex -
tract is much stron ger - for some rea son it in creases the po tency of the herbs. The com -
pound ing is se cret, the for mu las are pub lic. It is a two-pack treat ment. There is a red
paste and a yel low pow der. The red paste con tains blood root and spe cific min er als.
The yel low pow der is ac tu ally a non-toxic form of ar senic, along with some other min -
er als. The red paste is non-se lec tive - it will eat any thing in its path, in clud ing healthy
tis sue, so there is some skill in volved on be half of prac ti tio ners when they are us ing
this ma te rial. The yel low pow der is in tel li gent. It’s ac tu ally se lec tive and will only
harm ma lig nant tis sue. It’s so del i cate that it can be put in your eye or your ear. In fact,
some times they put it into a liq uid prep a ra tion and in ject it. One of the case his to ries
doc u mented in the book con cerns a pa tient who had can cer of all of the sal i vary glands
in his mouth. The doc tors wanted to cut off half of his jaw - lit er ally half of his face and
then plate his whole pal let in gold, so they could ra di ate his brain! His wife did n’t want
him to do this for ob vi ous rea sons. He went down to the Hoxsey Clinic in Mex ico and
they in jected the yel low pow der into his mouth. He im me di ately felt a burn ing sen sa -
tion and within a mat ter of weeks, the tu mour turned black and hard and then popped
right out. That was nineteen years ago, and the cancer never returned! He has no
disfigurement and he is a happy man. 
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Graeme: Your in ves ti ga tive work with al ter na tive ther a pies is only part of your
port fo lio. You are also a found ing mem ber of ‘The Bioneers’ - could you tell us a lit tle
more about this or gani sa tion?Kenny: I had started a biodiversity seed com pany in 1989, called ‘Seeds of Change’.
Ob vi ously this was never go ing to change the world, but it was one step to ward a so lu -
tion, so I started to look around for peo ple who might have other steps to of fer. When I
looked at this va ri ety of en vi ron men tal so lu tions, I real ised that they in vari ably in -
volved liv ing sys tems. These peo ple had looked deeply into bi ol ogy to un der stand how 
na ture op er ates. Then we can ap ply those prin ci ples as hu man be ings, to live in har -
mony with the nat u ral world. If there is one sys tem-er ror that we have made as a cul -
ture, it’s the think ing that hu man be ings are apart from na ture. We are not! We are very 
much part of na ture, and this is the es sence of the Bioneers’ phi los o phy. I coined the
term ‘Bioneers’, short for Biological Pi o neers. In 1990, I brought to gether a bunch of
peo ple with bi o log i cal so lu tions and held a con fer ence. We have now been do ing that
for eleven years. We hold it near San Fran cisco in Cal i for nia. Last year we had an at -
ten dance of 2,600. It’s now be come a na tional ra dio se ries. Ac tu ally, the se ries will be
play ing on Aus tra lian ABC radio during the coming year. Graeme: What does the ra dio se ries in volve?Kenny: It’s thir teen thirty-min ute pro grams each year. We also have a news let ter
and a website. We also do a lot of farm ing work shops, in volv ing so phis ti cated, ad -
vanced train ing for or ganic grow ers. We cover ev ery thing from seed di ver sity to
biodynamics, perma cul ture, or ganic hor ti cul ture, mar ket ing, etc. We are also in volved
in the pro mo tion of indigenous agriculture. Graeme: Yes, I read about your work with the Ir o quois In di ans in the mar ket ing of
their unique, tra di tional white corn va ri ety.Kenny: Yes, we brought the owner of a very re spected res tau rant and her lead ing
chef up to visit with the In di ans for a week end. They cooked and they cooked. Na tive
chefs love con tests. They take great pride in their work. They made ev ery sin gle dish
from appetisers to des serts out of this won der ful white corn. This is the ac tual corn that
the Ir o quois shared with George Wash ing ton at Val ley Forge, when his troops where
starv ing dur ing the Amer i can Rev o lu tion. The chef and the res tau ra teur were both im -
pressed with the po ten tial of this corn. It is now on menus in New York and in a lead ing 
Phil a del phia res tau rant and it will soon be mar keted to other res tau rants through out the 
US. The corn ac tu ally made it into the hol i day is sue of ‘Gourmet Magazine’ this month 
in the States.Graeme: That’s great. Just re turn ing to Harry Hoxsey and his treat ment, for a mo -
ment. What were his suc cess rates with can cer?Kenny: Hoxsey said that for ‘vir gin’ cases, which had n’t been treated with sur gery,
ra di a tion or drugs, he was able to achieve an 80% suc cess rate. He had a 99% suc cess
rate with skin can cer and that is not dis puted by con ven tional medicine. Graeme: Mel a noma is a ma jor killer in Aus tra lia. I sus pect that there will be con sid -
er able feed back fol low ing this interview.Kenny: Hoxsey is jus ti fi ably fa mous for his re mark able suc cess in treat ing mel a no -
mas. Ac tu ally, the one case that this soon-to-be re leased fed eral re port men tions, is a
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mel a noma case. Al though mel a noma is an ex ter nal can cer, it rap idly spreads and be -
comes in ter nal ised. Cur ing mel a noma is a big deal, and surely this is enough to jus tify
large-scale test ing to make this treatment available.Graeme: You also men tioned that the Biotech peo ple may be bark ing up the wrong
tree when push ing the he red i tary an gle, when fig ures sug gest that 70% to 90% of can -
cers are caused by en vi ron men tal fac tors. Can you please elab o rate on this concept?Kenny: Yes. A very large study just came out of Scan di na via, where they looked at
iden ti cal twins. The Biotech in dus try was push ing the po ten tial for a ge netic cure for
all can cers once we know the genes and the trig gers and we ma nip u late them ac cord -
ingly. Well, that’s not how it turned out. This study sup ported ear lier re search, which
showed that 70% to 90% of can cers are di rectly caused by en vi ron men tal and oc cu pa -
tional fac tors. What this means, in ef fect, is that we should be able to avoid all this can -
cer, be cause it has been caused by tox ins we can strive to avoid. Treat ing can cer is
dam age con trol - we should be look ing at root causes. That’s what or ganic or non-toxic 
farm ing is about, that’s what the ‘Bioneers’ is about. It’s about how we can cre ate the
next in dus trial rev o lu tion, which is non-toxic, that ac tu ally elim i nates waste, that has a
closed loop with zero toxic emis sions and, if any thing, gives back to the en vi ron ment
to make it a more healthy place. We know how to do these things. This is not
‘airy-fairy’, ‘pie-in-the-sky’ stuff.Graeme: You men tioned a con cept called ‘Nat u ral Cap i tal ism’ re lated to the op por -
tu ni ties for busi ness to cap i tal ise on in creas ing sustainability through be com ing more
ef fi cient. I re cently vis ited a Vic to rian wool scour ing plant, which had de vel oped a
large-scale com post ing op er a tion based on their waste prod uct. It had been a ma jor
cost to dump this waste, but now they have turned a li a bil ity into an as set. I find that we
are liv ing in very positive, exciting times.

Kenny: I agree - I think that the doom and gloom men tal ity as so ci ated with en vi ron -
men tal ism is a sad thing. Things are bad, in fact they are a lot worse than many peo ple
real ise, but what peo ple have not been hear ing is that there are so lu tions to all of these
prob lems. As the work with Nat u ral Cap i tal ism shows, the in dus trial sys tem at large is
94% waste ful, 94% in ef fi cient - that rep re sents a gi gan tic op por tu nity, and when you
start to re tool to elim i nate waste and toxic emis sions, you sud denly dis cover tre men -
dous cost sav ings. It’s a great busi ness op por tu nity as well as a won der ful op por tu nity
to trans form the way that we live. These things are not only hap pen ing, they are in ev i -
ta ble and we will hear more and more about it in the coming years.
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Graeme: You men tioned that some of the com pa nies which have re ally pushed this
ap proach, like the Swiss com pany Ciba-Geigy, are keep ing closed-mouthed about
their suc cesses, be cause it rep re sents a com pet i tive edge.Kenny: Yes. They are try ing to beat their com pet i tors to the punch.Graeme: In your book, ‘Re stor ing the Earth’, you sug gest that the bi o log i cal pi o -
neers you cham pion her ald the com ing Age of Bi ol ogy where we fi nally learn to live
our lives within the lim its of the nat u ral world. Do you see the GMO is sue as a hic cup
in the reali sa tion of that dream?Kenny: No, I think the GMO is sue rep re sents the ul ti mate psy cho sis of this whole
men tal ity. It’s the equiv a lent of split ting the atom on the mo lec u lar level - per haps
even more dan ger ous than that. Na ture op er ates by bound aries and there is a rea son
why spe cies don’t breed with one an other. Ge net i cally mod i fied or gan isms are a dif -
fer ent form of pol lu tion, be cause this bi o log i cal pol lu tion has a life of its own. We re -
ally have let the ge nie out of the bot tle here. Thank good ness for the Eu ro pe ans and
their re jec tion of this tech nol ogy. I un der stand that Aus tra lia and New Zea land may
also halt the in tro duc tion of this mad ness. It is only here, in the Wild West of the
United States, that these rogue cor po ra tions can have their way. I’m fairly op ti mis tic
that it may stop, be cause iron i cally one of the cen tral prin ci ples of globalisation is that
a busi ness plan needs to be global. When a ma jor market like Europe drops out of the
business plan, the whole thing falters.Graeme: I can’t un der stand the logic of the mul ti na tion als in re la tion to GMOs. I
was read ing re cently that the in sur ance com pa nies won’t even in sure them for lit i ga -
tion. Con tam i na tion prob lems are sur fac ing daily. As I see it, law suits will be fly ing
like con fetti. They must know the risks here. I just can’t see what their game plan could 
be. Do you have any ideas?Kenny: Well, I think their phi los o phy is that, if brute force does n’t work, you have -
n’t used enough of it. They are in cred i bly ar ro gant. They’re used to get ting their own
way and just ram-rodding these things through. They have com plete con tempt for the
pub lic will and are mas ter ma nip u la tors of pub lic re la tions. They have got away with
so much for so long, there is an in grained ar ro gance. This time I re ally don’t think they
will get away with it. They are try ing to en force some thing that is anti-bi o log i cal - it’s
anti life. I think they will be stopped in ag ri cul ture, but I’m not so sure about med i cine.
This is an area where they can em ploy a kind of emo tional black mail. They say we can
cure you of can cer - it’s like this Golden Rice non sense where they claim they are aim -
ing to cure blind ness in the third world. If Monsanto re ally wanted to cure blind ness
they could set up a non-profit or gani sa tion as a tax break. They re ally could n’t care less 
- this is all about money and power.Graeme: The USA seems to have pas sively ac cepted the ge netic pol lu tion of their
food to the ex tent that you have vir tu ally turned into a na tion of three hun dred mil lion
guinea pigs. Why the ap a thy? Why was there no out cry?Kenny: That’s a re ally good ques tion. I’ve been sur prised that there has n’t been an
up ris ing on this is sue. My own view is that it re lates to the pub lic re la tions skills of
these peo ple. I re ally think that this coun try has got ten ‘done down’ in a lot of ways in
terms of how we get our news. There’s been such an ex treme con cen tra tion of me dia
own er ship among cor po ra tions that it’s very hard to get news out, ex cept through al ter -
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na tive chan nels, which un for tu nately don’t reach most peo ple. But there is also an in -
creas ing pas siv ity in the US, which is very disturbing.Graeme: Yes, the o ret i cally that PR ma chine would still be op er at ing in Eu rope. If
we can’t even get pas sion ate about the food that sus tains us then there is a ma jor
problem.Kenny: I think the PR ma chine is more ef fi cient in the US. I guess there is also more
crony ism but I agree that some thing else is hap pen ing. It may be re lated to the kind of
food peo ple are eat ing. Nu tri tion in the US gets worse by the year. There is an un de sir -
able link be tween nu tri tion and in tel li gence. Per haps the US diet is cre at ing a
‘dumbing down’ ef fect. The re cent re search re lated to the green rev o lu tion grains was
pretty damning.

Graeme: I’m not fa mil iar with that re search.Kenny: Well, this re search came out of Brit ain from the Royal So ci ety. The study
was prin ci pally re lated to third world coun tries but they looked at the green rev o lu tion
hy brid grains. These hy brid grains are de signed to have very short stalks so there is
very lit tle bio mass to re cy cle in the soil. These short stalks do not up take min er als very
ef fi ciently and it’s caus ing sev eral min eral de fi cien cies. Iron de fi ciency is a ma jor
prob lem - iron is di rectly re lated to the brain and in tel li gence. They mea sured an as so -
ci ated de crease in in tel li gence. Peo ple’s IQs were mea sured on a large scale and they
are steadily drop ping. In dia was amongst the worst off. The grains ac tu ally lead to a
big ger stom ach, be cause they are harder to di gest, and a smaller brain. In ef fect the
green rev o lu tion hy brid grains are caus ing a de crease in in tel li gence. It’s very
frightening when you think about the implications.Graeme: When ever I visit the US, I’m con stantly amazed at the ex tent of the junk
food men tal ity here - I mean - where are your fruit and vegie shops? The Mall of Amer -
ica down the road has at least fifty fast food out lets and not a sin gle fruit shop. Ba bies
sit in prams with a can of coke in one hand and a pink col oured dough nut in the other. I
rode in a bus re cently for thirty min utes and lit er ally ev ery pas sen ger was crunch ing on 
some sort of salty snack food. There is no doubt that the US is much fur ther down the
road in the poor nu tri tion department.Kenny: I know, it’s very dis turb ing. Think about the dam age when peo ple eat like
that from child hood on. Maybe that’s part of what makes peo ple ap a thetic.Graeme: In your lec ture you dis cussed the po ten tial of what you call ‘real
biotechnology’ in terms of de-pol lut ing and re build ing. I was par tic u larly fas ci nated
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with the story of the mush room guy and the die sel spill. Can you tell us more about his
story?Kenny: Yes, Paul Stamets is a my col o gist who’s very highly re spected in the field.
He wrote a book that’s be come the ‘bi ble’ of the mush room in dus try.Graeme: What is the book called? Kenny: It’s called ‘The Gour met and Me dic i nal Mush room Cul ti va tor’. He’s dis -
cov ered mul ti ple spe cies of mush rooms and fungi. Ac tu ally he says that they have dis -
cov ered him. He con sid ers him self an am bas sa dor of the fun gal realms [laughs]. There
was a very bad die sel spill right near his farm up in Wash ing ton State and he was very
con cerned about it. The usual com pa nies came in want ing to use their high-tech
bio-remediation tech nol o gies to try and treat this stuff. Paul man aged to con vince the
state of Wash ing ton into let ting him have a go at this. They gave him a cell of con tam i -
nated soil, which was about twenty feet wide and a hun dred feet long - iden ti cal to
what they gave the nine other com pa nies. He in oc u lated his cell with oys ter mush room
spores, much to the de ri sion of his com pet i tors. All ten cells were cov ered with tarps
and then they came back in six weeks to check rel a tive prog ress. They opened them
one at a time and Paul’s cell was last in line. Each time they pulled back a tarp they
were greeted with a ter ri ble smell and an ob vi ous fail ure. When they pulled back
Paul’s tarp the en tire area was cov ered in oys ter mush rooms and they were huge -
around twelve inches in di am e ter! Paul had dem on strated a ba sic Bioneer prin ci ple - in 
na ture there is no waste, ev ery thing is some body’s lunch. The mush rooms had treated
the die sel fuel as food, but the ex cit ing thing was that when they tested the mush rooms
them selves they were vir tu ally res i due-free. Hy dro car bons were re duced to parts per
tril lion af ter only six weeks. Now this is what I call real bio tech nol ogy. It turns out that
mush rooms can even di gest chem i cal and bi o log i cal weap ons along with a wide range
of toxins.Graeme: Is he mar ket ing his dis cov er ies?Kenny: Yes, he’s ac tively com mer cial ising his tech nol o gies.Graeme: Is there any ag ri cul tural po ten tial for his re search?Kenny: Yes def i nitely. I for got to men tion this in my lec ture. He’s an avid gar dener
and he has been ex per i ment ing at home. The trag edy of chem i cal farm ing is that it is
biocidal - it kills the bac te ria and fungi that ac tu ally make the soil. Paul fig ured that if
mush rooms have co-evolved over mil lions of years with plants then why not work
back wards and try to re con struct some of these re la tion ships? It’s very sim i lar to the
idea of ‘com pan ion plant ing’ in or ganic gar den ing. In his first year just mess ing
around in his own gar den he was able to in crease his pro duc tion by 150% by putt ing
cer tain mush rooms in with his gar den plants. He also said that the vi tal ity of the plants
was greatly increased.Graeme: We re ally have only scratched the sur face of the po ten tial of bi ol ogy and
yet we have the ar ro gance to go out there and change the blue print. I’ll con tact this guy
and check the pos si bil i ties.Kenny: Yes you should. He’s bril liant. That’s why I call him a ‘Bioneer’. This is the
magic of bi ol ogy. We are so ig no rant, we re ally know so lit tle.
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Graeme: You also men tioned some re search into the ben e fits of biodiversity in ag ri -
cul ture. Has there been any re cent re search you can tell us about?Kenny: Well, the big gest re cent study was from China. This is not back yard stuff - it
in volved 100,000 acres and 10,000 farm ers across the coun try. They had a tre men dous 
prob lem with rice blight, and the dis ease was re lated to years of mono cul ture. They
were us ing in creas ing amounts of fun gi cides, with no re sult. So what they did was re -
vert to an an cient Chi nese sys tem where plantings in volved more than just the one va -
ri ety. They planted two va ri et ies, which cre ated a polyculture, and they found that this
sim ple change in creased their yields and it elim i nated their blight. Biodiversity is not
just a good thing or an aes thetic - it’s a very prac ti cal strat egy in the nat u ral world to
create abundance as well as health. Graeme: Was this just sim ply mix ing two spe cies or was there some sort of syn er -
gis tic ef fect? Kenny: Un doubt edly there was some sort of af fin ity be tween the two spe cies and
I’m not sure of the de tails. It was based on re sults achieved be fore the dawn of mod ern
sci ence. There is un doubt edly a great deal to be learnt from na tive in dig e nous cul tures
in this re gard. Cen tu ries of liv ing with and ob serv ing na ture has pro duced a wealth of
valu able knowl edge, which is of ten over looked or ig nored. When you look at a nat u ral
eco sys tem like a for est, you real ise that it is a foodweb and the lon ger the sys tem has
been in op er a tion the more di verse it is and the more resilient it becomes. 

Graeme: That is ex actly the sit u a tion de scribed by Pro fes sor Elaine Ingham in her
‘Soil Foodweb’ lec tures. The higher and more di verse your mi cro bial count, the less
dis ease pres sure and the better the crop. Are you fa mil iar with her work?Kenny: Yes, she does won der ful work. It’s a highly prac ti cal ap proach. When you
farm bi o log i cally you are gen u inely re stor ing the soil - you are grow ing top soil - you
are grow ing the di ver sity and in creas ing the health and vi tal ity of the plants and in -
creas ing abundance.Graeme: You have sug gested that food and farm ing are sched uled to move cen tre
stage over the next few years. It’s ironic that the GMO is sue has mag ni fied the fo cus. It
looks like an ex cit ing time ahead for eco-farm ers.Kenny: Yes, the trends are all there. Or ganic farm ing now gen er ates over
twenty-two bil lion dol lars glob ally and the growth rate in the US alone is over 20% a
year, but it’s grow ing even faster in other coun tries. I think the over-rid ing con text is
that we are go ing to see an in creas ing con ver gence of is sues around en vi ron ment and
hu man health, and at the centre piece of all this is or ganic or bi o log i cal farm ing. Eat ing
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is the most im por tant thing we do and the way we pro duce our food will be come a ma -
jor is sue. There are so many is sues. There is the com ing an ti bi otic crash - ag ri cul ture
cur rently uses 40% of an ti bi ot ics, but it is this over use and the flow-down ef fect that is
cre at ing mas sive prob lems with an ti bi otic-re sis tant patho gens in hu man health. An ti -
bi ot ics will be largely re moved from ag ri cul ture, be cause there is sim ply no choice.
The con ver gence of this and many other issues will push organic foods to centre stage.Graeme: I agree and it’s great. When we talk sustainability in ag ri cul ture, of ten the
bot tom line is eco nomic sustainability and re ally, in this cur rent cli mate, it’s a case of
sur vival. Mar ket ing of pro duce in this con text is at least as im por tant as grow ing that
pro duce. Can you pro vide any cre ative sug ges tions for value-add ing which might help
our farm ers to be come more profitable?Kenny: Well, I think that the idea of branded ag ri cul ture is very im por tant. We need
to ac tu ally go ‘be yond or ganic’. Or ganic deals mostly with things that you should n’t
do - the bad things. We don’t do this and we don’t do that. It does n’t re ally ad dress res -
to ra tion or im prov ing the vi tal ity or fla vour of the pro duce. I like the con cept of ‘re -
stor ative farm ing’ where we are build ing soils to en hance fla vour and qual ity to
im prove the nu tri tional con tent of food. The point is that these nu tri tional gains need to 
be mar keted cor rectly. The other thing is re ally about how farm ers can tell their sto ries
better. Con sum ers feel good - they feel like it’s a so cial mis sion to sup port farm ers who 
are do ing the right thing. That’s a mar ket to be tapped, but we need to com mu ni cate our 
story to the con sumer. The pub lic needs a con nec tion to place and a con nec tion to the
per son they are sup port ing. It’s like fairtrade - we usu ally hear about it in re la tion to
third world sweat-shops, but what about farm ers? What about fair-trade for farm ers?
Good Farm ers should be among the best paid pro fes sion als, af ter all, they feed us and
keep us happy and pre serve the land. If they tell their story well and perhaps tie it to a
brand, there is great marketing potential.Graeme: I could n’t agree more strongly. We call it Nu tri tion Farm ing.There was
one fi nal thing I wanted you to elab o rate on from yes ter day’s lec ture. You men tioned a
con cept called ‘Liv ing Ma chines’?Kenny: Yes, John Todd’s ‘Liv ing Ma chines’. There’s a chap ter in my book about it.
This is an other case of ‘real bio-tech nol ogy’. He has de signed these things called ‘liv -
ing ma chines’, which mimic nat u ral eco sys tems where waste equals food. It’s a so lar
green house, which uses no pet ro chem i cal in puts at all and it’s a whole se quenc ing of
ecol o gies, which be gin with bac te ria in large, clear, trans lu cent tanks where the sew er -
age waste-wa ter first en ters the sys tem. Then it goes through a whole se quence of
plants and ul ti mately snails and cat fish and, by the time the wa ter co mes out the other
end, it’s ac tu ally pure. It could ac tu ally be used for drink ing wa ter. Now he has ap plied
this tech nol ogy not only to sew er age but to heavy-duty in dus trial tox ins - to fats and
oils and greases. He works with waste from Ben and Gerry’s Ice-creams, for ex am ple.
If you can remediate Ben and Gerry’s you can remediate any thing [laughs]. These
things are much less ex pen sive to build than a con ven tional waste treat ment plant.
They are much more ef fec tive and much more ben e fi cial for the environment. This is
another ‘true biotechnology’.Graeme: Thanks for your time. I’ve re ally en joyed speak ing with youKenny: You are most wel come. Hope fully I’ll see you in Aus tra lia soon. 
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PHYLLIS BALCH
In ter view recorded December 2001Phyl lis Balch is a cer ti fied con sul tant who spent twenty years

re search ing her book ‘Pre scrip tion for Nu tri tional Heal ing’. This
book, now in its third edi tion, has gone on to be come a phe nom -
e nal in ter na tional suc cess, with sales now ex ceed ing seven mil -
lion cop ies and show ing no signs of slow ing. The book cov ers
al most ev ery ma jor and mi nor ill ness, of fer ing a pro found range
of self-man age ment op tions for any one who has re cog nised the

un de ni able re al ity - your health is ul ti mately your own re spon si bil ity. I’ve per -
son ally found this book an in valu able guide line, and most of my fam ily and ex -
tended fam ily have bene fited from prob lem-solv ing pro grams de signed with
this re source. Late last year, I trav elled to Florida to in ter view Phyl lis and to
pur sue my grow ing in ter est in hu man health is sues.

Graeme: Your ‘Pre scrip tion for Nu tri tional Heal ing’ book has be come some thing of 
a bi ble for our fam ily. I see it as the mod ern equiv a lent of the doc tors’ books my Mum
used to rely upon to di ag nose fam ily health prob lems. She felt she had to sup ple ment
the ad vice of a fam ily doc tor whose treat ment was lim ited to ‘take an as pi rin’ or, if the
ill ness was se vere, ‘take two as pi rins’. Part of the ap peal of your ap proach is the
‘proactive’ phi los o phy in volved. Your book fo cuses on the root cause of ill ness. We
fi nally move be yond the ‘re ac tive’ treat ment of symp toms. It’s a tre men dous con tri bu -
tion! Did you con sciously set out to pro vide a proactive alternative when writing the
book?Phyl lis: Thank you. I’m pleased that the book has been of value to your fam ily. I had
one main goal when I be gan re search ing this book. I set out to speak the truth. I re ally
did n’t feel that the pub lic was given the full pic ture. I was con vinced that a great many
dis or ders were re lated to a lack of nu tri ents. I de signed the book so that peo ple could
de velop their own treat ment pro grams. I re ally wanted to give peo ple an op tion to take
con trol of their own health. It took me twenty years of re search to get the book done
with the most re li able in for ma tion that I could find. Graeme: Nat u ral ther a pies and vi ta min / min eral and herbal sup ple ments ac counted
for 55% of the Aus tra lian health dol lar last year. Has there been a sim i lar trend in the
US?Phyl lis: I’m not sure that the US has mir rored Aus tra lia and Eu rope to this ex tent, but 
the nat u ral health sec tor has in creased ev ery year dur ing the past decade.Graeme: Your book has ap par ently been a phe nom e nal pub lish ing suc cess. What
are the to tal sales fig ures and, are good sales con tin u ing with the third edition?Phyl lis: It has been pleas ing to see so many peo ple ben e fit from the book. At pres ent, 
with in ter na tional sales in cluded, there have been ap prox i mately seven mil lion cop ies
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sold. Over all, book sales are in a slump at pres ent, but my book still re mains the num -
ber one seller in its field.Graeme: ‘Pre scrip tion for Nu tri tional Heal ing’ was writ ten by your ex-hus band and
your self, while your new book, ‘Pre scrip tion for Herbal Heal ing’, is a solo ef fort. How 
close was your writ ing col lab o ra tion orig i nally?

Phyllis: We did n’t have a good syn ergy. I’m afraid that Doc tor Balch was not a be -
liever. I guess not many doc tors were, twenty years ago, when I started this pro ject. He
ba si cally thought that I was wast ing my time. It’s funny how suc cess breeds cred i bil -
ity. Now he has be come a believer. Graeme: We are very much con cerned with the link be tween soil health and hu man
health in our work in ag ri cul ture. A cen tral con cept in ‘Nu tri tional Heal ing’ is the link
be tween dis ease and nu tri tion. Do you feel that min er als have been given suf fi cient
em pha sis in terms of their pos si ble role in the ecology of disease?Phyllis: At pres ent, there is an underemphasis, but ev ery thing goes in spurts. It be -
comes al most a fash ion thing in the in dus try. Right now, the big ones are
phytonutrients and an ti ox i dants, and I’m sure some thing new will even tu ally ar rive
and put them in the back ground like min er als are now. There def i nitely is n’t enough
con sid er ation of trace min er als, and they re ally are the key. They are re cog nised for
their im por tance in as sim i lat ing all nu tri ents. The cells are not get ting what they need.
It’s like putt ing out a fishing pole without bait.Graeme: The ar gu ment for the en hanced bioavailability of plant-de rived min er als is
pretty com pel ling. Do you sup port the idea that it would be pref er a ble to source our
min er als from plants rather than bottles?Phyllis: There is no doubt that plant-de rived min er als are ab sorbed far more ef fi -
ciently. Plants were de signed to be the in ter me di ate be tween an i mals and the soil. The
only rea son we source our min er als from a bot tle is be cause the min er als in our soil are
depleted.Graeme: In this con text, we ar gue that peo ple should min er al ise their home gar dens
and pay their chil dren or the el derly to pro duce their veg e ta bles. If they al lo cated the
money they cur rently spend on veg e ta bles and vi ta min / min eral sup ple ments to this
pur pose, their fam ily could ac cess plant-de rived min er als, en zymes, an ti ox i dants and
vi ta mins. They would also dis cover ‘cham pagne’ food with real taste and shelf-life.
The other ben e fit would be the fact that their chil dren would learn the sat is fac tion in
lit er ally feed ing the fam ily, and they would also be re warded fi nan cially for their en -
ter prise. Do you think that this concept has merit?
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Phyllis: Yes, def i nitely. I was raised this way, but find ing the time is not the only
thing pre vent ing peo ple from grow ing their own food. It may be dif fer ent in Aus tra lia,
but in the US most city peo ple sim ply don’t have the ground avail able for grow ing.
Some of the gro cery stores have be gun to stock or ganic fruit and veg e ta bles but, un for -
tu nately, the gen eral pub lic is still in the dark about the im por tance of eat ing good
quality, organic food.

Graeme: I read re cently that Zantac is the big gest-sell ing drug in his tory. As usual,
drugs are thrown at symp toms. What do you be lieve to be the root cause of the mas sive
di ges tive prob lems in our society?Phyllis: I be lieve the big gest prob lem is that peo ple aren’t eat ing enough raw foods.
This is the main source of en zymes and you can’t di gest your food with out these cat a -
lysts. Peo ple fa vour cooked, pro cessed foods that lack the en zymes needed for di ges -
tion. En zymes are vi tally im por tant for the in take of nu tri ents for proper bowel
func tion and for the prevention of illness.Graeme: How do you rate the Amer i can diet? Is it grad u ally im prov ing or is it slip -
ping into a kind of fast food ap a thy?Phyllis: It is def i nitely slip ping. It’s partly to do with the pace of life and the fact that, 
in most cases, we have both par ents work ing. Sin gle peo ple are more likely to be
‘food-con scious’ than fam i lies and, while this is better than noth ing, it is hardly de sir -
able. Of ten it’s a case where the elite are im prov ing their diet while the ma jor ity of peo -
ple are slip ping back. Hol ly wood is a good ex am ple. The Hol ly wood scene is now
tre men dously health-con scious, but they can af ford the best America has to offer.Graeme: Tell me about the new book, ‘Pre scrip tion for Herbal Heal ing’. Ob vi ously
the fo cus is nar rowed, but does it keep the same for mat as the first book?Phyllis: The for mat is sim i lar, be cause my read ers find it user-friendly. I’ve fo cused
on herbs be cause they are a com pletely vi a ble al ter na tive to drugs with all of their side
ef fects. Herbs are buf fered and they have tre men dous heal ing pow ers with out the
prob lems and excesses of drugs. Graeme: We re cently in ter viewed re searcher Bruce Tainio in Wash ing ton State. He
has de vel oped a fre quency mon i tor that can be used to mon i tor the in trin sic health
value of food and herbs. His re sults sug gest that es sen tial oils have around ten times
the ben e fit po ten tial of fresh herbs. Does the new book cover essential oils? Phyllis: Well, they are a con cen trate of the herbs. Es sen tial oils are just that. They are 
es sen tial be cause the body does not man u fac ture them and the brain or cells can not
func tion well with out them. Whether it is salmon, flax seed, perilla or prim rose oil, the
body must have them.
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Graeme: The AMA has a his tory of dra co nian en force ment of their ap proach, an ap -
proach, which is of ten based on main tain ing the status quo. How en trenched is the drug 
ap proach in main stream med i cine, and, do you see any soft en ing of the hard line?Phyllis: If there is any soft en ing, it is only due to pub lic de mand for cer tain prod ucts.
It’s not that they bracket sup ple ments with drugs and treat them the same. The sup ple -
ments are treated far more harshly. They push to take sup ple ments off the mar ket if
they can find one prob lem for one per son, while drugs can kill thou sands yearly and re -
main on the market.Graeme: Do you be lieve that cures are sup pressed if they threaten the status quo, or
is this just con spir acy theo ris ing?Phyllis: I be lieve that there is a nat u ral ten dency to sup press any thing that ‘takes
money out of the sys tem’. If the pub lic does n’t need to visit the doc tor to get med i cine,
and when the al ter na tives are much cheaper than pre scribed drugs, then it is un likely
that a ‘nat u ral’ cure for any thing would be supported.Graeme: Are there valid cures for can cer out there? I re cently in ter viewed in ves ti ga -
tive jour nal ist, Kenny Ausubel, about the sup pres sion of Harry Hoxsey’s can cer cure.
Have you had any ex pe ri ences with this or any similar cures?Phyllis: There is no such thing as a sim ple cure that will work ev ery time. In my ex -
pe ri ence, there are in vari ably a num ber of fac tors in volved. There are, how ever, a
num ber of treat ments out there, which are val ued and should be con sid ered. It co mes
back to root causes. If peo ple had the right nu tri ents to sup port a well-es tab lished im -
mune sys tem, then we would n’t have a can cer plague. One im por tant part of the ho lis -
tic ap proach to the cure of can cer is a com plete re view of diet and giv ing the body what 
it needs - supplementing your deficiencies.Graeme: I read an in ter est ing book re cently, en ti tled ‘The Body’s Many Cries for
Wa ter’, where many of our ma jor mal a dies were linked to a lack of wa ter. Do you think 
the au thor may have over sold his case? How im por tant is hydration in human health?Phyllis: Hydration is very im por tant for our health. It is a ma jor, of ten un re cog nised
prob lem amongst the el derly. Older peo ple tend to lose their de sire to drink. They no
lon ger re cog nise thirst. The brain de hy drates first - sim i lar to the dam age as so ci ated
with al co hol ism - and then the or gans start to shrink. De hy dra tion is be hind many ill -
nesses of the el derly and it should re ceive far more at ten tion. Good qual ity wa ter is
crit i cally im por tant for all of us, and most of us don’t consume the amount the body
needs. Graeme: I’m of ten cu ri ous about some of the the o ries that are floated. A few years
back, we saw Hulda Clark’s book, ‘The Cure for All Dis eases’, where she floated the
con cept that par a sites are the cause of many dis eases, in clud ing can cer. In your opin -
ion, is there any va lid ity to her theory?Phyllis: There may be some va lid ity about par a site dam age, but I re ally feel that their 
role in dis ease has been over em pha sised. Par a sites live within and all over our bod ies,
but they must be in bal ance. Once again, that bal ance is diet and nu tri tion-based. There
can cer tainly be prob lems when we lose that balance. 
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Graeme: I sus pect there is al ways an el e ment of over state ment in the nu mer ous ‘sil -
ver bul let’ books on the mar ket. Per haps you could help us sort out the wheat from the
chaff in this re spect. What is your opin ion on the cur rent fad for blood group di ets?Phyllis: I don’t sup port this con cept at all. Some peo ple have em braced these di ets
for the sim ple rea son that it al lowed them to con sume meats and other foods they
crave. I think there is enough re search ev i dence to sup port the fact that the veg e tar ian
diet is the most ef fec tive. There are new stud ies show ing lower can cer rates, par tic u -
larly breast can cer, amongst veg e tar i ans. There are also less heart prob lems and better
bone density.Graeme: What about the prem ise that the ma jor ity of us would ben e fit from a
liver-cleans ing diet, due to the tox ins in our en vi ron ment?Phyllis: Liver cleans ing di ets are def i nitely ben e fi cial. Fast ing, where we just con -
sume juices and good qual ity wa ter, is a great cleanser, but there are daily things we
can do to cleanse our sys tem. A great ap proach is to fast from im me di ately af ter the
eve ning meal un til noon the next day. Fresh fruit, juices or herbal tea can be con sumed
in the morn ing. This ef fec tively gives the body an 18-hour fast. This is part of my daily
regime. Graeme: The cur rent trend for high-pro tein di ets?Phyllis: I don’t find any thing spe cial about this form of diet. It puts an ad di tional
strain on the liver and kid neys and it can even be dan ger ous if used for long pe ri ods of
time. We were n’t de signed to be full-time car ni vores.

Graeme: Sim i larly, there are also ‘sil ver bul let’ prod ucts that have be come ‘fla vour
of the month’. What is your opin ion on the fol low ing - Noni juice?Phyllis: This sup ple ment has its mer its, but it is not a sil ver bul let.Graeme: ...olive leaf ex tract?Phyllis: This is a pow er ful an ti bi otic. It is ex cel lent for colds and flu but it should not
be used on a daily ba sis. Graeme: ...wheat juice?Phyllis: Wheat juice is great. Fresh wheat grass con tains many of the en zymes that
are so sadly lack ing, and it is a pow er house of nu tri ents. It is a fan tas tic sup ple ment for
ev ery one, and it does n’t re quire a large area to grow it for yourself.Graeme: I of ten feel sorry for the pub lic as they at tempt to sift through the huge ar -
ray of sup ple ments to choose the most ef fec tive op tion. An ti ox i dants are a good ex am -
ple. We started with Vi ta min C as the ul ti mate an ti ox i dant, then proanthocyanidins
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(grape seed ex tract) was sup pos edly 100% more ef fec tive. Now we see Pat rick
Flanagan sug gest ing that his dis cov ery, Mycrohydrin, is hun dreds of times more po -
tent than all of its pre de ces sors. How do we dif fer en ti ate be tween an ti ox i dants in terms 
of their base func tion? What is the op er at ing prin ci ple of an an ti ox i dant like gar lic in
com par i son to some thing like Vi ta min C? Can we get all the an ti ox i dant ac tion we
need from a single product or do we need a variety of inputs?Phyllis: An ti ox i dants have dif fer ent func tions, just like vi ta mins do. You can’t just
take one type to get its full ef fec tive ness. For this rea son, it’s mis lead ing for man u fac -
tur ers to com pare ef fec tive ness. An ti ox i dants should al ways be ro tated or com bined
with other an ti ox i dants. You can’t re ally com pare gar lic to Vi ta min C. I con sider gar lic 
to be the most pow er ful of all herbs, but if I were al lowed only one an ti ox i dant, it
would have to be Vitamin C. Graeme: Nu tri tion ist Sally Fallon con tends that the un sat u rated fats in the Amer i can 
diet now to tal 20%. This is a 500% in crease since the start of the cen tury. Do you con -
sider this ex cess a problem?Phyllis: Yes, we do have an im bal ance of un sat u rated fats in our diet. Cells need es -
sen tial fats to re build, but, as with all things, bal ance is crit i cal.Graeme: The South Amer i can herb, Guarana has re ally taken off in Aus tra lia as a
soft drink stim u lant. Are there any po ten tial prob lems here? Is it re ally any dif fer ent
than other caf feine drinks like cof fee and coke?Phyllis: Yes, this is an is sue. Guarana is ad ver tised as some thing that is com pletely
harm less when, in fact, it con tains caf feine just like cof fee and coke. Ex cess caf feine is
be hind many heart con di tions and ner vous disorders. Graeme: Ayurvedic rem e dies ap pear to be grad u ally gain ing in pop u lar ity. How do
you rate this par tic u lar approach?Phyllis: I am an in creas ingly en thu si as tic sup porter of Ayurvedic rem e dies. In fact, I
see them as one of the most help ful and ben e fi cial of all the herbal remedies.Graeme: In Part 3 of ‘Nu tri tional Heal ing’, you deal with rem e dies and ther a pies
in-depth. Is there any par tic u lar ther apy you favour?Phyllis: It is al ways dif fi cult to stip u late a ‘fa vour ite’ rem edy, be cause dif fer ent dis -
or ders re quire dif fer ent ther a pies. How ever, a gen eral ap proach, which al ways
achieves re sults, in volves a three-day fast once a month. Cleans ing en e mas are ef fec -
tive dur ing the fast ing pe riod, as are raw food and plenty of good quality water. Graeme: I have a brain-in jured daugh ter and we have re cently started her on an In -
dian herb called Brahmi. This herb was n’t cov ered in ‘Nu tri tional Heal ing’. Does it
live up to the mem ory en hance ment claims?Phyllis: Ac tu ally, Brahmi is cov ered in my new book. It is an Ayurvedic rem edy,
which in creases cir cu la tion in the brain and im proves long and short-term mem ory. It
en hances at ten tion spans, which can help stu dents, par tic u larly those with learn ing dis -
abil i ties. Ayurvedic prac ti tio ners claim that it lives up to the mem ory en hance ment
claims, but now that it is gain ing more main stream pop u lar ity, we should soon be in a
po si tion for large-scale evaluation. Only time will tell.
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Graeme: I al ways think of herbal rem e dies as sub tle, slow-act ing rem e dies. Re -
cently, there have been com pa nies ad ver tis ing a herbal equiv a lent of Viagra, which
they claim to be as ef fec tive. In your opin ion, is there any va lid ity to their claims?Phyllis: Yes, there is some va lid ity to their claims. The most ef fec tive herbal equiv a -
lents ap pear to be daminia, which is for women, and the ap pro pri ately named Aloe
Vera for both men and women. The Horny Goat Weed is touted as the best, but there
are also other proven stim u lants like Yohimbi and Sarsparilla.Graeme: From a per sonal point of view, I’d like to ask you about Aloe Vera. We do
the agron omy for the larg est Aus tra lian pro duc ers of this herb, and we are con sid er ing
be com ing in volved in the mar ket ing of this ma te rial as a health sup ple ment. The list of
ben e fits seems al most too good to be true, but I’m aware of how ef fec tive it is with
burns and sun burn. Does it re ally re duce cho les terol, coun ter the ef fects of age ing,
stim u late blood ves sel re gen er a tion, re duce in di ges tion, etc or are the claims a little
exaggerated?Phyllis: The claims may be a lit tle ex ag ger ated, but in gen eral it is fair to say that, if
there is such a thing as a sin gle magic bul let, then Aloe Vera would qual ify. It is ben e fi -
cial for many dis or ders. I know with out doubt, from my own pa tients, that it im proves
co lon func tion and al le vi ates skin prob lems. Peo ple are of ten aware of aloe’s po ten tial
for top i cal ap pli ca tions for in fec tions, in sect bites or sun burn, but they don’t of ten un -
der stand the gains as so ci ated with drink ing a lit tle aloe. There is re search sup port ing
all of the ben e fits you listed and sev eral more. New HIV stud ies have shown it to be a
very valuable input in that area. Graeme: An other per sonal ques tion - We have a five-year old son and, af ter re view -
ing the lit er a ture and af ter much soul search ing, we de cided against vac ci na tion. What
is your opin ion about vaccination?Phyllis: I don’t be lieve in vac ci na tions, ex cept in cer tain cir cum stances. It all co mes
down to the im mune sys tem. If your im mune sys tem is work ing well, then the vac ci na -
tion is coun ter pro duc tive. The vac ci na tions give you a touch of what they are ‘pro tect -
ing’ you from, and that weak ens the im mune sys tem. Dur ing out breaks of po lio, small
pox or pneu mo nia, they may be re quired or per haps to pro tect the el derly against flu.
Be yond these cir cum stances, they should never be com pul sory and re ally should be
avoided. I be lieve that the main stream vac ci na tion hype is just an other ex am ple of the
‘sys tem’ do ing what it does best - drum ming up business based on emotion rather than
reason.Graeme: There are a cou ple of other pub lic health is sues I’d like you to com ment on. 
What are your feel ings about the risks as so ci ated with flu o ri da tion and amal gam
fillings?Phyllis: Well, there is no ar gu ment here. Flu o ride is a toxic sub stance and it should
never have been forced upon en tire pop u la tions. Amal gam fill ings leach the heavy
metal mer cury into your body, where it ac cu mu lates in the or gans, par tic u larly the
brain. In my opin ion, both should be banned.Graeme: I as sume that you man age your own health with sup ple ments. If you were
forced to live on a de serted is land for a year and were al lowed to take just four sup ple -
ments, what would they be?
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Phyllis: This is a tough one, be cause ev ery nu tri ent is needed. How ever, B-com plex
vi ta mins would come first, fol lowed by Vi ta min C, Vi ta min E and a col loi dal min eral
sup ple ment. If I could as sume I would have ac cess to nuts, seeds, fish, ber ries and
other fresh foods, I would not re quire supplements.Graeme: Thanks for your time, Phyl lis. I wish you all the suc cess you de serve with
your new book and I thank you again for all the guid ance I’ve de rived from the old one. 

Phyllis: It’s been a plea sure.
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DR JOEL WALLACH
In ter view recorded December 1999

It is dis con cert ing to wit ness a speed-reader in ac tion. The
guide-fin ger flashes across the page. The riv eted eyes scan the
text quicker than a com puter coun ter part, and the 3,000-word ar -
ti cle is read and re mem bered within the time that it took to con -
struct the open ing para graph. This was my in tro duc tion to DrJoel Wallach at an in ti mate lit tle veg e tar ian res tau rant called
‘To ma toes’ in the South ern Cal i for nian town of Chula Vista, just

eight miles North of the Mex i can bor der. My wife, Rosa, and I had trav elled to
the bor der town in search of the con tro ver sial nu tri tion guru who is re spon si ble
for one of the ma jor mar ket ing coups of the last cen tury. I had handed him one
of my ar ti cles called ‘The Remineralising Im per a tive’ to high light the fact that
we are on sim i lar paths. The two-min ute scan ning, stor age and eval u a tion ex -
er cise that fol lowed may have been equiv a lent to the ul ti mate in big chair / lit tle
chair of fice upstaging, but it was an ap pro pri ate in tro duc tion to the mind, mem -
ory and method of this new-age, Amer i can med i cine man. Dr Joel Wallach,
ex-vet er i nar ian, med i cal doc tor, au thor, re searcher and in ter na tion ally re -
nowned ed u ca tor, re corded and pro duced a cas sette tape of one of his three
hun dred  sem i nars in 1994. The tape, en ti tled ‘Dead Doc tors Don’t Lie’, has
since gone on to sell forty-seven mil lion cop ies and has been listed amongst
the top five, all-time big gest-sell ing cas sette tapes. The ‘Dead Doc tors Don’t
Lie’ phe nom e non has now ex tended to a syn di cated, daily ra dio show of the
same name, with thirty mil lion lis ten ers and an MLM em pire that in cludes
85,000 dis trib u tors mar ket ing plant-de rived, col loi dal min er als. On the eve of
the re lease of his new sem i nar tape, en ti tled ‘Live Doc tors Do Lie’, Dr Wallach
granted an in-depth in ter view, pro vid ing a fas ci nat ing in sight into a whis -
tle-blow ing mav er ick who has suc cess fully turned out rage into a highly prof it -
able art form.

Graeme: Thanks for your time. You must have a busy sched ule as your sphere of in -
flu ence grows. An Internet search re vealed 4,222 pages con tain ing ref er ences to your
work. Have you found the Internet a pow er ful tool in spread ing the word?Joel: Yes, def i nitely. We ac tu ally use around twenty dif fer ent tools, but the Internet
is one of them. Graeme: And how does it rate as a mar ket ing tool?Joel: I’d say, it would rank 6 or 7 now. Graeme: What is your most ef fec tive sell ing tool?Joel: Ra dio - Ra dio is def i nitely the leader. I have a syn di cated ra dio pro gram that’s
live Mon day through Fri day. I give a ten-min ute mono logue, usu ally drawn from my
im pres sions of the daily news, and then the bal ance of the hour is made up of a
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talk-back ques tion and an swer for mat. There are now 153 sta tions in volved, to tal ing
30 mil lion lis ten ers a day. The pro gram is called ‘Dead Doctors Don’t Lie’. Graeme: Do you have any idea how many peo ple around the world have heard your
‘Dead Doc tors Don’t Lie’ tape? There are so many Aus tra lians fa mil iar with it - It re -
ally seems to have struck a cord.Joel: Well, there have been 47 mil lion of those tapes sold le gally and I fig ure that at
least as many have been pi rated. That’s 90 mil lion tapes, and if ten peo ple on av er age
lis ten to each tape, then we are look ing at reach ing 900 mil lion peo ple. It’s funny, we
get peo ple com ing back from the Mid dle East, and they say that they were go ing to the
pyr a mids on a camel, and the camel guy said, “Have you heard some of this tape -
Dead Doc tors Don’t Lie?” It’s ev ery where. And, as far as tapes go, it ranks fifth in the
world, be hind the Bea tles, who sold 109 mil lion. Next is Garth Brooks, who sold 89
mil lion, the next is Barbara Streisand, who sold 82 mil lion, then El vis sold 79 mil lion,
and the ‘Dead Doc tors Don’t Lie’ tape sold 47 mil lion, and the sixth is Ea gles who sold 
26 mil lion, and Mi chael Jack son is num ber seven at 25 mil lion.Graeme: That is an in cred i ble achieve ment. I no tice in your book, ‘Rare Earth’s For -
bid den Cures’, that you chose a quote from Wil liam Albrecht on the cover to il lus trate
in her ent nu tri tion prob lems as so ci ated with soil de min er ali sa tion. We are also heavily
in flu enced by Albrecht’s work - How has his leg acy influenced your work?Joel: Well, he was my soils pro fes sor when I went to the Uni ver sity of Mis souri. I
was priv i leged to study un der him. My first de gree was in ag ri cul ture, with a ma jor in
an i mal hus bandry and nu tri tion, and my mi nor was in field crops and soil. Albrecht
was the main man dur ing those four years and cer tainly had a great in flu ence on my
life. Graeme: I did n’t real ise that you had a soils back ground...Joel: It’s a small world.Graeme: It’s a so ber ing thought to real ise that Albrecht’s work would have passed
into ob scu rity if it had n’t been for Charles Walters and his re viv al ist skills.Joel: Oh, ab so lutely. Charles has def i nitely picked up the cud gel, as they say, and
fought on with it. We all have a lot to thank him for. The fact is that, if we are to sur -
vive, then we have to think in his terms.Graeme: Your ap proach to ward the con ven tional med i cal es tab lish ment has been
very much a con fron ta tional one. I agree that it’s way past the time for some straight
talk ing, but have you ever found that the an tag o nism has been coun ter pro duc tive? -
That you may have alien ated potential allies?Joel: No - I tried for twenty-five years. I wrote sci en tific ar ti cles that were pub lished
in med i cal jour nals and vet er i nary jour nals. I wrote text books that are still avail able in
the med i cal li brar ies, with 1000 pages, 2000 il lus tra tions, pub lished by the big gest
med i cal pub lish ing houses. I lec tured to doc tors for twenty-five years, and they found
the con cept of hav ing to nour ish the soil and nour ish peo ple, like we did an i mals, to be
a very bor ing sub ject and not worth their while. That’s why I went back to school to be -
come a phy si cian my self and then started us ing vet er i nary and ag ri cul tural tech niques
on my hu man pa tients. The av er age life span of doc tors in Amer ica is 58 to 62, de pend -
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ing on whose sta tis tics you look at. Amer ica is ranked 17th in the world in lon gev ity
and 19th in health, de spite the fact that we have the most ex pen sive and most tech no -
log i cally ad vanced health care sys tem in the world. Re al is ti cally there is noth ing in the
score cards that says that any one should lis ten to doc tors when it co mes to health and
lon gev ity. They’re sim ply not any kind of pos i tive source what so ever. In fact, when
you com bine all the sta tis tics from the Cen ter for Dis ease Con trol - Har vard Med i cal
School, and Ralph Nader, who’s a con sumer ad vo cate, then you’ll find that doc tors kill 
some where be tween 150,000 and 300,000 Amer i cans each year in hos pi tals alone as a
re sult of med i cal neg li gence. They in jure 1.3 mil lion each year in hos pi tals and in fect
an other two mil lion. In this morn ing’s is sue of 'USA To day' you’ll read the head line -
“Doc tor’s mis takes in hos pi tals in Amer ica is now rated as the num ber eight killer of
Amer i cans.” I don’t have any apol o gies for beat ing on them, be cause they de serve it. Graeme: You men tion in the pref ace of ,Rare Earth’s For bid den Cures’ that US jails
now house more than one mil lion pris on ers...Joel: It’s ac tu ally two mil lion now.

Graeme: ... and that remineralising is the key to a re duc tion in crim i nal be hav iour.
There are nu mer ous ex am ples of vi o lent crimes listed in the book to high light this con -
cept, but do you have the facts to sup port this prem ise - ei ther an ec dotal or sta tis ti cal?
A jail would ac tu ally be a good closed sys tem to val i date a con cept like this. Has
anyone done any work?Joel: There’s been a lit tle bit of work on spe cific min eral de fi cien cies and ex cesses,
pri mar ily cop per and lith ium. There’s no doubt about it - There’s a won der ful study
done by Gerhard Schrauzer in Texas. It was writ ten up in the book ‘Rare Earth’s For -
bid den Cures’. The study in volved a num ber of coun ties in Texas, where there is ba si -
cally no lith ium in the drink ing wa ter (nat u rally oc cur ring), and they had an enor mous
amount of ag gres sion, drugs, drunken driv ing, armed crimes, mur der, rape and armed
rob ber ies. Then they looked at the equiv a lent coun ties that had sig nif i cant amounts of
lith ium in the drink ing wa ter - They had almost none of those crimes! Graeme: There was that much dif fer ence? I briefly re viewed that study and noted
the sta tis ti cal sig nif i cance, but I was n’t aware of a big dif fer ence.Joel: There was a huge dif fer ence! I would far rather see lith ium in the drink ing wa -
ter than flu o rine!Graeme: I share your feel ings about flu o rine, but what about chlo rine? Just look ing
at the level of pol lu tion in this coun try, it’s hard to en vis age a world with out chlo ri -
nated water. Joel: Well, you can use ozone, but it’s not as cost-ef fec tive. Chlo rine kills bugs, and
it has been one of the ma jor con tri bu tors to ex tended life spans in this coun try. Doc tors, 
be ing Clintonesque, like to claim credit for the av er age life span of Amer i cans go ing
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from 45 years of age in 1895 to 75.5 years now, but it was the bug kill ers that should
take the credit! Chlo ri nated wa ter, soap, wash ing hands, per sonal hy giene, dis in fec -
tants, food stor age - these are the things that ended food poi son ing, chol era, sal mo nella 
and shigella. These are the sorts of things that have ex tended peo ple’s lives, not doc -
tors’ lov ing care or heart trans plants. Heart trans plants have n’t extended average life
spans at all!Graeme: You have a his tory as a vet er i nar ian, which ap pears to have equipped you
more thor oughly in terms of an un der stand ing of nu tri tional de fi cien cies than con ven -
tional med i cal train ing. I re cently in ter viewed Dan Skow - a vet er i nar ian agron o mist
who has pi o neered an al ter na tive ap proach in sus tain able ag ri cul ture. How im por tant a 
role has the vet train ing been in the de vel op ment of your approach to human nutrition?Joel: It’s been ev ery thing. We learned in vet er i nary med i cine that we had to have a
herd health sys tem, be cause we could n’t af ford to con stantly treat in di vid ual an i mals
for spe cific dis eases, oth er wise there would be a ‘sticker shock’ for you. Your ground
meat would cost you $275 a pound.Graeme: I’m not fa mil iar with the term ‘sticker shock’.Joel: That’s when you like a con sumer item, think ing that it should be worth around
$50 and it turns out to be worth $50,000 - That’s sticker shock. It’s an Amer i can term.
As I said, the price of meat would be out ra geous if we used hu man-type health care
sys tems for live stock. In 1936 there was a Sen ate doc u ment, US Sen ate Doc u ment
264, which stated very clearly that there are no lon ger many nu tri tional min er als left in
our farm and range soils. Sixty-three years ago, they stated that crops were minerally
de fi cient, and an i mals and peo ple that ate these crops suf fered from min eral de fi cien -
cies. They sug gested that the only way to han dle the as so ci ated dis eases was ei ther to
sup ple ment an i mals and hu mans or to fer ti lise our soil prop erly. The vet er i nary in dus -
try re sponded very quickly to this in for ma tion and be gan to sup ple ment an i mals with
vi ta mins and min er als to pre vent and cure dis eases. It was an eco nom i cal way to do it
on a herd ba sis. Un for tu nately for hu mans, we got won der drugs around this time. We
got sul fur drugs in 1936, Pen i cil lin in 1938 and Cor ti sone in 1942. It was very easy for
the med i cal trade to calm the Amer i can pub lic and say “Look, give us enough money
for med i cal re search, and we’ll find a won der drug for ev ery thing!” Peo ple bought
into that then. They chose to have symp toms treated rather than ad dress ing causes, and
to day they are buy ing into it again. They are look ing at ge netic en gi neer ing as a
‘cure-all’. There will never be a ge net i cally en gi neered pro tein or a won der drug.
There will never be a won der drug that will ever take the place of the min er als and vi ta -
mins that we need to de velop prop erly and main tain our health. We are hooked by an
um bil i cal cord to the soil, and we have to give thanks to plants, be cause they are lit er -
ally able to turn stones into bread.Graeme: Hy dro pon ics is a huge growth in dus try. How does a grow ing me dium in -
de pend ent of the soil fit into this par a digm?Joel: There are se ri ous lim i ta tions with hy dro pon ics. Plants can man u fac ture car bo -
na ceous ma te ri als - cel lu lose, wood, fi bre, sugar, starch, vi ta mins, amino ac ids and
fatty ac ids - by tak ing car bon di ox ide out of the soil and us ing the sun’s en ergy in a pro -
cess which we all know as pho to syn the sis. But plants can not man u fac ture min er als. If
you can find me a plant that can man u fac ture min er als, you and I will be mil lion aires.
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Peo ple have been falsely ad vised that ‘you can get all of your nu tri tion from the four
ba sic food groups.’ That lit tle sen tence has killed more Amer i cans than all of the wars
that we have been in volved in dur ing the 221 years we have been a na tion. Plants can’t
make min er als. If they are not in the soil, they can’t be ac cessed. Nu tri tional min er als
are like gold and sil ver. They aren’t uni formly dis trib uted around the crust of the earth.
They oc cur in veins like choc o late rip ple ice-cream, and that’s why you have to test the
soil for their presence. Often there is variety within a single field.

Graeme: I took ex cep tion to one of your state ments in your book, that it is a for lorn
hope to try and remineralise our soils. You sug gested that supplementation is the only
al ter na tive. Our com pany prac tices an ap proach in volv ing pre ci sion nu tri tion. We bal -
ance and bi o log i cally ac ti vate the soil to maxi mise min eral avail abil ity, and then we
use minerally rich ma te rials like kelp, fish and humates, in con junc tion with ab sorp -
tion-enhancers like fulvic acid, to en sure full min eral up take. It is not a for lorn hope.
We are cur rently achiev ing this goal very suc cess fully with thousands of growers on a
daily basis. Joel: Be lieve me - you’re preach ing to the con verted. The soil is the key, if it is fea si -
ble, but in many cases it is not eco nom i cally vi a ble, par tic u larly in the pro duc tion of
sta ple foods like cereals. Graeme: Yes, I agree - that is the most dif fi cult arena in which to build fer til ity, be -
cause of very lim ited bud gets. Just con tin u ing with the sched uled ques tions - A re cent
Time Mag a zine cover story fo cused on the in cred i ble growth in the al ter na tive health
mar ket, to the ex tent that there is now a higher per cent age of the health dol lar di rected
to wards vi ta min and min eral sup ple ments and nat u ral ther a pies than to wards con ven -
tional med i cine. Have you per son ally wit nessed this up surge of con sumer interest, and
what has it meant to you?Joel: Well, thirty-five years ago, when I started lec tur ing to doc tors, there was very
lit tle in ter est. In 1978 I started lec tur ing to the gen eral pub lic on al ter na tive health and
nu tri tional ap proaches to pre vent ing and cur ing dis eases. There was quite a bit of in ter -
est from the pub lic, but to day there is over whelm ing in ter est. I used to get 50 peo ple at
a lec ture - now I get 1200. I give 300 lec tures a year, and it’s quite mov ing to wit ness
the level of in ter est. I pre dict that, within the next ten years, the med i cal pro fes sion will 
do an about turn and claim that they have dis cov ered the mineral link to disease.Graeme: I sus pect that you may be right. It strikes me that the de cline in con fi dence
in con ven tional med i cal prac ti tio ners, which may well have a sound ba sis con sid er ing
their to tal lack of train ing in nu tri tion, also opens the door to any one who calls them -

Dr Joel Wallach 285

"They are look ing at ge netic en gi neer ing as a 'cure-all'. There will 
never be a ge net i cally en gi neered pro tein or a won der drug. There
will never be a won der drug that will ever take the place of the min -
er als and vi ta mins that we need to de velop prop erly and main tain
our health. We are hooked by an um bil i cal cord to the soil, and we
have to give thanks to plants, be cause they are lit er ally able to turn
stones into bread."



selves a 'na tu ro path'. The pub lic as sumes that these ex perts will have a more com plete
un der stand ing, but the six-month cer tif i cate as so ci ated with some of these di plo mas
sim ply does n’t pro vide enough train ing to guar an tee good ad vice. Do you see this in -
ad e quate train ing prob lem con trib ut ing to a fu ture credibility problem in the natural
health fraternity?

Joel: There are sev eral states here which re quire a com pre hen sive four-year de gree
to reg is ter as a na tu ro path phy si cian. In the other states all you have to do is reg is ter for
$25 and you can hang a li cense on your wall. The nice thing about these peo ple, even
the un trained ones, is that they very rarely kill any one. When you visit these peo ple, at
least you are not tak ing your life in your hands.Graeme: I agree with you to tally that health is the ‘ul ti mate in di vid ual re spon si bil -
ity’, but I still be lieve that con sum ers should have some guar an tee of qual i fied ad vice
to help them be come more dis cern ing in their per sonal choices. This is be com ing an
ex am ple of clas sic ‘cul ture shock’, where a for eign tech nol ogy is thrust upon an in ex -
pe ri enced com mu nity who have no es tab lished cri te ria with which to judge. It be -
comes a case of the best sales peo ple prof it ing, and this is not the way to establish a
new health philosophy.Joel: Well, the di rec tion won’t come from the Gov ern ment - They de pend on the
med i cal com mu nity for ad vice. Change will have to come from a ground swell of in di -
vid u als - a grass roots move ment. Peo ple will need to ed u cate them selves to be come
more dis cern ing. Sales man ship aside, the bot tom line will be that the suc cess ful com -
pa nies will be those with products that work.Graeme: The power of mar ket ing is so per va sive. One would as sume that sales of
food like Coca-Cola and Mc Don ald’s would de crease as nu tri tional aware ness in -
creased, but it’s not the case. Joel: The fast est grow ing food group in the world is Coca-Cola. Their growth rate is
around 5% per month, while most other foods are trip ping along at half a per cent per
year.Graeme: It amazes me that China has em braced the junk food chains so pas sion -
ately. Do you have an in sight into why they are rush ing so blindly to de grade their diet?Joel: My wife, Ma Lan, is from Main land China, and I’ve spent quite a bit of time
there. Es sen tially we have sold them the con cept that the West has the best of ev ery -
thing. It’s mar ket ing once again, but al though we are all ob vi ously heavily in flu enced
by ad ver tis ing, the Chi nese are new at the game and they are less so phis ti cated. They
are def i nitely more eas ily ma nip u lated. Their tra di tional diet is not per fect, but they
live on av er age five years lon ger than we do, and they have half the can cer rate that we
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do. They are also hap pier and less stressed than we are. There is no hunger and zero
unemployment.Graeme: In your book, you im pli cated a min eral link to re cent third world atroc i ties.
Do you have any ev i dence to sug gest that the ho lo causts in Rwanda, Haiti and So ma lia
were linked to min eral mal nu tri tion, as you’ve sug gested? Are these par tic u lar coun -
tries ac tu ally any more de fi cient than the ma jor ity of the third world countries?Joel: Sure. If you look at the soils in these third world coun tries, they are not the
same. If you look at Ser bia, for ex am ple, in terms of min er ali sa tion and fer til ity, you
will find very poor soils. The hap pi est, most con tent ar eas are al ways those with the
most fer tile soils. Look at the soils of North ern Ire land in com par i son to Sus sex, Eng -
land, for ex am ple. I mean, phys i cal de vel op ment and cul tural de vel op ment of peo ple is 
de pend ent on the soil. Look at the Am a zon rain forest. Those soils are com pletely
leached from con stant rain. The rain forest sim ply would n’t sur vive if it were n’t for the
dust that blows over from West Af rica. The peo ple in that area have not de vel oped in
par al lel with other cul tures. The peo ple are a lot shorter, and many have low IQs. They
sim ply have n’t de vel oped be cause of the lack of nu tri tion in their soils. Rel a tive rain -
fall plays a huge role in the amount of min er als you will find in any soil. There are clear 
de mar ca tions of min eral dis tri bu tion re lated to rain fall. In New Zea land, for ex am ple,
half of the coun try suf fers se vere se le nium de fi ciency in the soils, and the other half is
rich in se le nium. Peo ple are af fected the same way. In these sit u a tions, un less you are
aware and are fer ti lis ing prop erly, you will suf fer health prob lems through the in ad e -
quate min er als. You will end up a victim of a greedy medical doctor treating symptoms 
but never addressing the cause of your disease.Graeme: You have a lot of de trac tors on the Internet and else where. I’d like to run
some of their ar gu ments past you. There ap pears to be a de bate, for ex am ple, about the
absorbability of col loi dal min er als...

Joel: In vari ably you will find that the de trac tors are sell ing a com pet ing prod uct, but
in this case it should be made clear that there are two types of col loi dal min er als on the
mar ket. There are the rock min eral-based prod ucts - those made from lime stone, clays
or sea bed ma te ri als, and I would agree that these are not very absorbable. They make
good fer ti liser, but they don’t make good nu tri tion for an i mals and peo ple. Plant-de -
rived min er als are a com pletely dif fer ent prop o si tion. They make up only half a per -
cent of the to tal liq uid min er als on the mar ket. A lot of the neg a tives peo ple are talk ing
about are ac tu ally re lated to the 99.5% of liq uid min er als that are not plant-de rived. We 
are de signed to get our min er als from plants. They are the only liv ing things that can ef -
fi ciently con vert in or ganic ma te ri als into a bio-avail able form. If you eat foods that are
grown on soils that don’t con tain all 60 of the min er als re quired for hu man health, then
you have to sup ple ment. You have do be ed u cated to eat well enough to en sure that you 
get all 90 es sen tial nu tri ents that en sure health - all of the vi ta mins, min er als, trace min -
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er als, amino ac ids and fatty ac ids. Supplementation is the easy way. If ev ery one sup -
ple mented with 90 es sen tial nu tri ents, there would be no 100 bil lion-dol lar snack food
in dus try in this country. The minerals remove the need for salt and sugar, which fuels
the snack food market. Graeme: I have to agree that junk food reigns in this coun try. I’ve trav elled on pub lic 
trans port where 90% of the pas sen ger were eat ing snack foods at one time.Joel: It’s part of why we have two mil lion prison in mates.Graeme: It’s com mon over here to see ba bies in a pram with a can of coke in one
hand and a candy-cov ered dough nut in the other. Joel: Just breed ing up the se rial kill ers! [Laugh ing]Graeme: Re turn ing to the de trac tors. You claim 98% bio-avail abil ity for plant-de -
rived, col loi dal min er als, but it is of ten con tended that the col loi dal par ti cle size is still
much larger than chelated, sol u ble min eral ions, and absorbability is com pro mised ac -
cord ingly. It must be con fus ing for con sum ers to be pre sented with so many
conflicting viewpoints. Joel: For thirty-five years I was an ac a demic work ing for the Na tional Sci ence Foun -
da tion and oth ers, writ ing my books and sci en tific pa pers, and ev ery one took my in for -
ma tion and bas tard ised it for their own com mer cial gain. Most times they were do ing
ev ery thing wrong, and peo ple were at tack ing the con cept. It was a bit like Wil liam
Albrecht. He was con stantly chas tised by the fer ti liser com pa nies. In the end I de cided
to mar ket my own range of min er als. You have to be aware that there are three types of
col loi dal min er als; in or ganic min er als, which are finely ground rock min er als;
chelated colloids, which are about ten times more absorbable; and plant-de rived, col -
loi dal min er als. My prod uct is de rived from humic shale - an cient plant ma te rial from a 
time mil lions of years ago, when plants con tained much higher per cent ages of all min -
er als. A main dif fer ence here is that these colloids are also nat u rally chelated. They are
or gan i cally com bined with lipo-pro teins. These lipo-pro teins make the col loi dal min -
eral par ti cle very, very absorbable. The de bate about par ti cle size you men tioned does
not al low for the in crease in ab sorp tion re lated to nat u ral chelation. A sig nif i cant
amount of the weight of this ma te rial is car bo na ceous - it is or gan i cally bound. It’s not
in or ganic ma te ri als. We get peo ple you have been on stan dard col loi dal min er als for -
ever, with no perceptible benefit, but when they switch to plant-derived minerals, they
literally throw away their crutches. Graeme: [laughs]. It sounds like a good sales line, if noth ing else.Joel: No, se ri ously - remember, I talk to thirty mil lion peo ple a day on my ra dio pro -
gram. There are some thing like 300,000 peo ple a day who use our prod ucts, and it
grows at the rate of 200 a day. I hear thou sands of an ec dotes about the benefits.Graeme: While I’m play ing the devil’s ad vo cate, I’m of fer ing one fi nal com ment
from the de trac tors. They of ten ques tion health ben e fits of the heavy met als like alu -
minium, lead and ar senic found in your min eral blends, due to their toxicity.Joel: Well, ar senic and alu minium are well known es sen tial nu tri ents. The only rea -
son you don’t see alu minium de fi cien cies is be cause it’s the most com mon min eral in
the crust of the earth - 12% of the earth’s crust. It’s found in ev ery thing you eat.
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There’s more alu minium in a six-ounce glass of wine than there is in a whole quart of
our plant-de rived, col loi dal min er als. We’ve known since 1947 that ar senic in parts
per mil lion is an es sen tial nu tri ent. It pre vents all kinds of dis eases in live stock and hu -
mans, in clud ing Carpal Tun nel Syn drome and Slipped Ten don Dis ease. Lead in parts
per bil lion is re quired for DNA and RNA to du pli cate. The crit i cal thing is that we are
talk ing parts per mil lion or less. I mean you can kill peo ple with cal cium or potassium.
Anything is toxic if oversupplied.Graeme: You link the dis cov ery of pen i cil lin and the drive for patentable drugs as
the death blows of large-scale re search into min eral nu tri tion. If profit mo tive is the
key-fac tor here, do you see a pos si ble re vival of in ter est on the ho ri zon, sim ply be -
cause there is now such con sumer de mand for mineral supplements?Joel: Well, yes def i nitely, but the re search is n’t re ally hap pen ing yet. If any thing, the
lim ited re search funds for nu tri tion study are be ing cut back, be cause ev ery one is into
ge netic modification. Graeme: It is a source of amaze ment to Aus tra lians that GMO-tech nol ogy ap pears
to have been so readily ac cepted by Amer i can con sum ers. There are mil lions of hect -
ares of this freak food be ing pro duced here. Where is the pub lic out cry? Where are the
la bel ling laws? How do you ex plain the dif fer ence in pub lic per cep tion here com pared
to Europe and Australia?Joel: It’s called mar ket ing. When you spend bil lions of dol lars on mar ket ing, you
can make any body be lieve any thing. I think the com pa nies in volved have con cen trated 
on the US first to gain ac cep tance, with the hope that they can ex port that in her ent ac -
cep tance else where. They re ally did n’t al low for the scale of the European backlash. Graeme: The in ten sity and fre quency of TV ad ver tis ing has amazed me here. Ad -
ver tis ing seems to ac count for two thirds of the air time. The ads are of ten so schmaltzy
- it’s hard to be lieve that any one would fall for them.Joel: Fifth grade read ing level is all it takes. Peo ple liv ing on french fries and Pepsi
be come a lot more gull ible.Graeme: Do you think there is a place for the pro mo tion of the home veg e ta ble gar -
den to en sure min eral nu tri tion? One hun dred square me ters of gar den - soil-tested,
bal anced and remineralised - would feed most fam i lies at a lower cost than daily min -
eral supplementation with ex pen sive MLM products.Joel: Yes, it’s the o ret i cally pos si ble, but it co mes down to the time fac tor. Peo ple
don’t have that kind of time. Graeme: I still think that, if peo ple paid a re tired per son to main tain their veg e ta ble
gar den, it would still be more cost-ef fec tive than con stant sup ple ment ing. The re tiree
would also en joy the sense of pur pose and job satisfaction. Joel: It’s not go ing to hap pen, not un less there’s a mas sive ca tas tro phe. It hap pened
dur ing World War II with the vic tory gar dens, but these days peo ple would rather sit
on their butt and watch hockey. Graeme: If they paid a pen sioner, they could still sit on their butts downing beer, but
they may feel less in clined to when they are pumped up with plant min er als. 
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Joel: It would be such an ex pen sive ex er cise to con duct a mass ed u ca tion cam paign
on that scale, with no fi nan cial re turn to off set that cost, that it could never hap pen.
There is a huge train with 300 mil lion peo ple roll ing along. There is mas sive in dus try
in volved in snack food, with vested in ter est in main tain ing the status quo.Graeme: I guess you’re right. It’s just that good supplementation usu ally in volves
what I call ‘elite nu tri tion’ - Only the yup pies or the wealth ier sec tor can af ford to do it.
I re ally want to see good nu tri tion avail able for the av er age fam ily. The ru ral peo ple,
who I like so much, of ten don’t have a dis pos able income.Joel: The prob lem is that these prod ucts cost money to pro duce. You would have to
be in a po si tion where you could move mil lions of quarts at a time. It takes sev -
enty-eight pounds of dry humic shale to de rive the min eral com po nent of one quart. Graeme: I un der stand that the min er als are leached from the humic shale by soak ing. 
What hap pens to the rest of the ma te rial af ter soak ing?Joel: Only 20% of the min er als can be re moved through leach ing. The other 80% re -
main in the humic ma te rial, and this is sold as min eral fer ti liser. Graeme: That sounds like an in ter est ing ma te rial. It’s a pity about the US ex change
rate, or we might look at us ing some thing like that. Re turn ing to my ques tions, I was
hop ing to in ter view Pat rick Flanagan dur ing this visit. What is your opin ion of his
find ings with Hun za Wa ter and his new, hy dro gen-based an ti ox i dant based on those
findings?Joel: I ad mire Pat rick, but he has a to tally dif fer ent the ory that does n’t knit at all with
my ap proach. I have no doubt that the se cret to the lon gev ity of the Hunzas is based on
the rich min eral con tent of their wa ter sup ply. The ‘gla cial milk’, which is used to grow 
their crops, pro duces min eral-rich plants that in turn in flu ences hu man health. Pat rick
be lieves that the se cret lies in the energetics of that wa ter. He has a sil i con-based prod -
uct on the mar ket called Mycrohydrin. In my opin ion, you have to be pretty far out in
the ozone to think that you can make sixty es sen tial min er als from hydrogen and silica.Graeme: He is not pro mot ing a min eral sup ple ment. His con cept in volves the an ti -
ox i dant value of hydrogen.Joel: Yes, but to mar ket it as the se cret of the Hun za Wa ter is not re al is tic. Pat rick has 
a lot of sci ence be hind him, but his con cepts are a lit tle ec cen tric. If you want hy dro -
gen, then drink water. Graeme: He’s talk ing about the neg a tively charged hy dro gen ion - per haps you
should look more closely at his re search. In ci den tally, have you read the book ‘Your
Body’s Many Cries for Wa ter’?Joel: Yes, I agree with the cen tral prem ise that most peo ple are de hy drated. They
sim ply don’t drink enough wa ter. I would like to spend some time, though, with Pat -
rick Flanagan and per haps bring him un der my wing. He has to de cide whether he
wants to be an ac a demic that only he can un der stand or if he wants to reach large num -
bers of peo ple by be com ing more accessible. Graeme: I’d like to ask you about so cial re spon si bil ity. If we fully un der stand the
GMO de bate, for ex am ple, and are aware of the po ten tial for di sas ter, should n’t we all
be more ac tively cam paign ing to halt this abomination?
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Joel: The Amer i can sit u a tion is unique be cause of the power of lob by ing.  s can go to
a sen a tor or US rep re sen ta tive with a mil lion dol lars and say “Here, put this in your
pack com mit tee for re-elec tion if you vote for Fran ken stein foods” - They don’t know
any thing about it, they don’t care, they’ve got their mil lion dol lars in their pack com -
mit tee. These are the forces you are fight ing. The mil i tary anal ogy is ap pro pri ate. You
have to de cide what bat tles you can win, where to fight and where the pres sure points
are. You can be Don Qui xote and ex pend your life and your fam ily and your wealth
fight ing against ir re sist ible odds or you pick the bat tles you can win, and you go
around the ones that you can’t and you deal with them later. Some times they just die on 
the vine through lack of at ten tion.Graeme: I doubt very much that the GMO is sue will die on the vine if we ig nore it. I
be lieve that con sum ers are the power base in these cases. GMO food would lit er ally
die on the vine if con sum ers re fused to buy it. That’s why la bel ing is so im por tant, but
I’m get ting off track. Re turn ing to min eral nu tri tion - you sug gest that the crav ing for
salt and sugar in the form of fast food and snack foods is a form of pica - a crav ing
based on min eral malnourilshment. Is there an ob vi ous re duc tion in de sire for these
foods when the body’s min eral needs have been sat is fied? Is a min eral-rich diet ac tu -
ally the best way to lose weight?

Joel: Ab so lutely! There is no doubt about it. The sin gle bot tom-line root cause of
peo ple be ing over weight is min eral de fi ciency. Peo ple over eat not through hun ger but
from a com pul sion to sat isfy a need. They just have n’t real ised, in many cases, that the
itch they can’t scratch is, in fact, a min eral crav ing. When peo ple eat choc o late and
Coca-Cola and salty snack foods, the body tem po rarily trans lates the salt and sugar in -
take as sat is fac tion. This is be cause, be fore we changed the rules, min er als al ways
came hand-in-hand with nat u ral sea salt or rock salt and sweet fruit and veg e ta bles.
Junk food is the salt and sugar with out the min er als. The sat is fac tion is tem po rary, and
very soon the body de cides “No, this was n’t it” and you be gin look ing again. The
whole snack food in dus try would col lapse over night, if ev ery body were to sup ple ment 
with the right kind of min er als. Graeme: You also ar gue that al co hol ism and drug ad dic tion are pica-like re sponses
to nu tri tion prob lems. It seems like it would be fairly easy to re search the ben e fits of
min er ali sa tion when treat ing ad dicts. Again, the o ret i cally they should have a re duced
com pul sion when minerally sat is fied. Are you fa mil iar with any research in this area?Joel: How do you get peo ple off al co hol? You move them to sugar. How do you get
them off sugar? You move them to min er als. We get thou sands of peo ple off al co hol
and drugs.
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Graeme: Surely some one like the Betty Ford Clinic could run with this con cept, or at 
least do some in-depth re search?Joel: They could, but they would n’t. If peo ple were to dis cover that they could rid
them selves of their ad dic tions in ten days, then these sorts of in sti tu tions would no lon -
ger be re quired. Al ways re mem ber, they are in the busi ness of busi ness, they are not in
the busi ness of truth. 

Graeme: There are so many par a digm-shak ing con ten tions in your books, and yet
they do make such good sense and ap pear to fit the facts. There is such a par al lel with
plant nu tri tion vs. ge net ics, where many of the changes the Biotech com pa nies are try -
ing to ex tract with gene tam per ing, can ac tu ally be achieved more suc cess fully with
nu tri tion. You com ment on Down Syn drome, for ex am ple, where the dis ease is al ways 
as so ci ated with older moth ers. You ar gue that the rea son older moth ers are more sus -
cep ti ble is be cause they are more minerally de fi cient af ter hav ing al ready pro duced
sev eral other chil dren. The up surge in teen age births has also cre ated high rates of
Down Syn drome in their chil dren, due to their no to ri ously poor di ets. Zinc de fi ciency
has been shown to dam age foe tal chro mo somes. It is a ge netic de fect, brought about
through a min eral short age. Has conventional medicine embraced any of these
concepts?Joel: No, they have n’t. I’ll tell you how stu pid it is. They have been ar gu ing, for I
don’t know how many years, about putt ing fo lic acid in grain prod ucts to help pre vent
Spina Bifida. Now they say, “Well, you can pre vent up to 50% of Spina Bifida with fo -
lic acid supplementation.” What about the other 50%? That 50% is a sim ple zinc de fi -
ciency. Why not give all 90 es sen tial nu tri ents and not have to worry about any
pos si bil ity of those dis eases? There are books, four inches thick, which cover ev ery
nu tri tional de fi ciency dur ing preg nancy and the re lated dis eases you can ex pect to
find. All preg nant women should sup ple ment with the full nu tri tional spec trum. Are
doc tors in ter ested in these facts? No, they are not! Are gov ern ments in ter ested?
Rarely! It’s not like the in for ma tion is not avail able.Graeme: It’s hard to ac cept that a pro fes sion, which has taken the Hip po cratic oath,
could be this ne glect ful. I know for a fact that there are many doc tors who are sin cere
and who are try ing to do their best by their fel low man.Joel: But they all get of fended when you come to them with the truth. When my tape
‘Dead Doc tors Don’t Lie’ came out, there was a uni ver sal re sponse by doc tors who
said, “Just the ti tle of fends me. I’m not go ing to lis ten to that tape - it in fers that live
doc tors lie.” Well, I know that. I’ve never lied, and the staff in my clinic have cer tainly
never lied, and yet the in sur ance com pa nies say that 78% of in sur ance fraud is per pet u -
ated by med i cal doc tors and 58% of the med i cal doc tors, last week at their meet ing in
LA, ad mit ted that they had lied to get paid by in sur ance. My next tape is to be called
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‘Live Doc tors Do Lie’, be cause they have fi nally ad mit ted it. They are of fended by the
truth when it’s go ing to cost them money. That’s where the rub ber meets the road. If
there was a lot of money in us ing nu tri tion, then they would do it.Graeme: In the TIME Mag a zine cover story I men tioned ear lier, the AMA re ported
that they had been swamped by doc tors seek ing more in for ma tion about nu tri tion.
They ap par ently re cog nise the fact that they are los ing in creas ing amounts of busi ness
to the nat u ral health in dus try. I’m told that an Aus tra lian med i cal de gree in cludes just
40 min utes of nu tri tion education in five years!Joel: In the US, doc tors get thirty sec onds in four teen years, so you guys are a lot
better off. Doc tors will of ten say to me, “Be fore I lis ten to the tape, is there any way I
can make money at this?” I al ways say, “Well, aren’t you in ter ested in your pa tients’
wel fare?” - and they al ways go quiet.Graeme: But there is money to be made if it has to get that mer ce nary. I’ve looked at
the mar gins in the sup ple ment in dus try, and they are pretty healthy. Do you think it is
per haps more a case of a fear of the un known? They lit er ally know so lit tle about nu tri -
tional med i cine, they are afraid to consider it.Joel: Well, we don’t have enough doc tors hurt ing yet. When doc tors’ sur ger ies are
clos ing, when their wives are leav ing them, you know the old story: “When the money
goes, the love goes.”  - when they can’t keep up with the al i mony, then they will get in -
ter ested [laughs].Graeme: I think that’s a lit tle harsh.Joel: It’s harsh, but it’s re al ity. I mean, I know these guys, I’ve dealt with them for
thirty-five years.

Graeme: It was hor ri fy ing to be con fronted with an i mal health par al lels, where dis -
eases com pa ra ble to muscular dystrophy have been vir tu ally erad i cated by se le nium
supplementation dur ing and be fore preg nancy. Your own work with se le nium and cys -
tic fi bro sis had you nom i nated for a No bel Prize. Has con ven tional med i cine ac cepted
this break through, or do they still continue to blindly treat symptoms?Joel: They con tinue to blindly treat symp toms. There are only two doc tors even in -
ter ested, and they are ac a dem ics. The rest of them have ac tu ally vir tu ally de clared war
on me. They’ve sent dos siers to doc tors with my pho to graph, say ing that I should n’t be 
per mit ted to talk to any of their pa tients. Ev ery one of the Cystic Fibrosis and Mus cu lar 
Dys tro phy Centres has done that.Graeme: Are you se ri ous? They can so eas ily write you off as a quack?
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Joel: Well, again, it’s the same sit u a tion. If you solve the prob lem, then they no lon -
ger ex ist. It’s a self-pres er va tion thing. You seem to as sume that the med i cal in dus try is 
in ter ested in truth. You give them too much credit.Graeme: You are with out a doubt the most out spo ken, anti-es tab lish ment re searcher 
that I’ve ever en coun tered. Do you get any flack from the AMA, FDA or drug com pa -
nies?Joel: Well, it’s not just main stream med i cine. I get a lot of flack from com pet ing
com pa nies in nu tri tion, be cause my ap proach con flicts with theirs. They are try ing to
pro tect their prod uct lines, which are of ten doomed, when peo ple dis cover how much
better plant-de rived, col loi dal min er als work. Doc tors get of fended be cause their lack
of ed u ca tion is so piti fully ob vi ous, and their egos get bent out of shape. In stead of
keep ing an open mind and trialling some of my prod ucts on their pa tients, they im me -
di ately at tack me per son ally. I’ve been on many tele vised de bates with doc tors. They
al ways at tempt to demonise me per son ally to prevent me from interrupting their cash
flow.Graeme: In your sec tion on min eral links to lon gev ity, you claim that ad e quate daily
in take of the 90 es sen tial nu tri ents - 60 min er als, 16 vi ta mins, 12 amino ac ids and three
es sen tial fatty ac ids - can en able the hu man be ing to reach his or her ge netic po ten tial
of 140 years. The Hunzas and four other long-liv ing races are cited as proof of this
con ten tion. Do you be lieve that in our pol luted, high-stress en vi ron ment these sup ple -
ments alone are ca pa ble of coun ter act ing the tox ins and psy cho/phys i cal pres sures to
significantly lengthen our lives?Joel: Yes, and if you don’t sup ple ment, you are doomed to a shorter, more un healthy
life. Even in our mod ern en vi ron ment the right sup ple ments can pro vide a 30% in -
crease in lon gev ity. There is no doubt about it. All of the an i mal stud ies show that, by
tri pling the den sity of nu tri ents per mouth ful, you can dou ble the life span. Now, if it’s
true in ev ery lab o ra tory an i mal and farm an i mal and fam ily pet, then, as sure as God
made lit tle green ap ples, it is true in people, too.Graeme: Do you sup ple ment heavily your self?Joel: I take 120 nu tri ents twice a day, ninety of which are known to be es sen tial, the
other thirty will prob a bly even tu ally be re cog nised to be of value. Sta tis ti cally, based
on an i mal sci ence, I can pre vent nine hun dred dis eases and re verse eight hundred. I’m
sixty years old and I can still lift my own weight. I don’t have any aches or pains. I have 
all my own teeth, no blood pres sure prob lems or di a be tes, no low blood sugar and no
can cer or heart dis ease. I can still shoot a spar row’s head off at 300 yards, with an open
sight rifle!Graeme: [laughs]. I sup pose that’s a de sir able thing to be able to do?Joel: I work twelve hours a day, seven days a week, and I’ve been do ing it for
thirty-five years. I’ll match my strength, en dur ance and mem ory with any body.Graeme: I un der stand that you mar ket your prod ucts us ing multi-level mar ket ing.
As I men tioned ear lier, the down side to this ap proach is the high fi nal price to con sum -
ers, be cause so many peo ple have had a bite at the cherry. I don’t see it as an en cour -
age ment for large-scale change.
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Joel: Well, I think some peo ple have to make sac ri fices to at tain a lon ger, health ier
life. $2 a day will do it. Graeme: Yes, but US$2 per per son per day for a fam ily of five in Aus tra lia is around
$120 per week. I be lieve we have to cut that fig ure by two thirds.

Joel: The other side of the net work mar ket ing is that we have 85,000 dis trib u tors
mak ing a good liv ing from home. We have peo ple mak ing $30,000 per week. From a
cap i tal is tic view point, this is a sig nif i cant con tri bu tion to the econ omy. I had a
preacher who took three days col lect ing cans to make the six bucks in vest ment needed
to be come a dis trib u tor in our com pany. One year later he is making $8,000 per month.Graeme: In ag ri cul ture we have pi o neered an in-depth fer til ity anal y sis called Soil
Ther apy. Are there cost-ef fec tive and re li able tests avail able that could pro vide sim i lar 
per son al ised anal y sis for hu man nu tri tion? Is hair anal y sis, for example, reliable
enough?Joel: Yes, it’s very sim i lar to what you are do ing with the soil. Like ev ery thing else,
you need to un der stand how to in ter pret the raw data.Graeme: Does hair anal y sis just cover the sev en teen re cog nised min er als?Joel: No, de pend ing on the com pany, you can mea sure thirty-two to fifty dif fer ent
min er als.Graeme: We have es tab lished ‘ideal lev els’ of each nu tri ent rel e vant to spe cific soil
types. Is this same sort of pre ci sion pos si ble with hu man nu tri tion? Have you, for ex -
am ple, iden ti fied lev els of all sixty min er als in ppm or ppb for the hu man body in given 
situations?Joel: Sure, that’s pos si ble, but it’s not usu ally cost-ef fec tive. We usu ally set tle for
broad-spec trum supplementation, based on the US Ag De part ment’s find ings that 95% 
of Amer i cans are minerally de fi cient. That’s the most eco nom i cal way to approach it.Graeme: I’m per son ally in ter ested in the po ten tial for mer cury tox ic ity from amal -
gam fill ings. I’ve got a whole mouth ful of the things. My den tist has al ways ar gued
that a po ten tial risk has never been es tab lished. Should all fill ings be re moved, or can
min eral sub sti tu tion keep the toxins under control?Joel: Get a new den tist - you need those things to be taken out. You need to find
some one with the right equip ment to re move them, though, be cause there is a risk of
off-gas sing more mer cury. You need a vac uum sys tem and a rub ber dam and other
stuff nec es sary for re moval, or you may have a tox ic ity problem.

Dr Joel Wallach 295

“Yes, and if you don’t sup ple ment, you are doomed to a shorter,
more un healthy life. Even in our mod ern en vi ron ment the right
sup ple ments can pro vide a 30% in crease in lon gev ity. There is no
doubt about it. All of the an i mal stud ies show that, by tri pling the
den sity of nu tri ents per mouth ful, you can dou ble the life span.”



Graeme: In your sea food diet, at the end of ‘Rare Earth’s For bid den Cures’, your
short list of ex clu sions in cluded ex tra vir gin ol ive oil - Why ex clude this one, par tic u -
larly if it’s cold-pressed?Joel: Be cause, to get enough of the es sen tial fatty ac ids by drink ing ol ive oil, you
would need to drink a quart a day, and that’s not pos si ble. The Greeks and Ital ians, who 
use the most ol ive oil, have an av er age life span of 75.5. There is no link to lon gev ity.
The cul tures that live be yond 120 don’t use ol ive oil at all. They cook with wa ter and
but ter. My daddy al ways said, “If you want to get to the truth, you look at peo ple who
have suc cess fully achieved some thing.”Graeme: Other ex clu sions in cluded all forms of sugar, as sugar loads in crease the
nor mal rate of min eral loss in sweat and urine by 300% in a twelve-hour pe riod. Suc -
cess ful remineralising is seen as im pos si ble if sugar is not re moved from the diet. Is
there any room for com pro mise here? Is it not pos si ble to cut back by 50% and gain
benefits?Joel: In 1895, ac cord ing to the US Ag De part ment, Amer i cans were eat ing half a
pound of sugar per per son per year. To day, we are con sum ing 152 pounds of sugar per
per son per year! My sug ges tion to peo ple is that, if you want to live to 120 years and
not be sick and mis er a ble for the last twelve to fif teen years of your life, you have to be -
gin to ward de vel op ing zero tol er ance for these things. All of the long-liv ing cul tures
are rel a tively poor. They don’t have ac cess to sugar. We have be come an in creas ingly
un healthy so ci ety as sugar con sump tion has in creased. It has be come our most de struc -
tive poi son. Sec ondly, we know that when you crave sugar, you are minerally
deficient. Graeme: I must ad mit that I did n’t do too well on your quiz to de ter mine a pos si ble
pica prob lem. I rated 89 on the pica scale in the book.Joel: Well, there you go. You now know your prob lem [laughs]. In one chap ter of
my book, I ana lysed the di ets of dif fer ent re li gious groups. The suc cess of re li gions to
keep peo ple on di ets is very high. It lifts the diet out of the realm of self-con trol into the
area of in sti tu tion al ised man age ment. I looked at re li gious di etary laws in re la tion to
in creased lon gev ity. There were two re li gions that jumped out of the pile.Graeme: Which were they?Joel: They were, the Sev enth Day Ad ven tists and the Mor mons. They both av er age
ten years lon ger life than the rest of the re li gions. They both ex clude sugar, caf feine, al -
co hol and cig a rettes. It strikes me that this is not too big of a sac ri fice to gain a decade.Graeme: But, if you de cide that you want to en joy some of these lux u ries in mod er a -
tion, can you coun ter act by tak ing ex tra minerals?Joel: Yes, you def i nitely can. If you want to en joy sugar-based treats from time to
time, then you have to over-sup ple ment to com pen sate. A 30% in crease in min er als is
usu ally enough. There is no nu tri tional re quire ment at all for car bo hy drates. You can
make car bo hy drates; you can make blood glu cose out of fat and out of pro tein. If you
crave car bo hy drates, it’s a sig nal that you are minerally de fi cient. White flour and
pasta are as bad as sugar. You need to work to ward re mov ing them from your diet.
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Graeme: I read that a cop per de fi ciency is the pri mary cause of grey hair. I no tice
that you have reached sixty with out any grey ing. Is it min er als or hair dye? [Laugh ing].Joel: No, there is no dye. It’s just a case of sup ply ing suf fi cient cop per in your diet.Graeme: Can you re vert grey hair with cop per sup ple ments? I’ve had grey hair since 
I was twenty-five.Joel: It’s def i nitely a cop per de fi ciency, and you could re vert to your for mer hair col -
our if you ad dressed the prob lem. I see it ev ery day with my cli ents. It can be quite hu -
mor ous when a seventy-year old grey-haired man re turns to his for mer red headed
glory.Graeme: I’ll cer tainly give that a try. Thank you very much for your time. I’ll post
you a copy of Aus tra lian Acres when the in ter view is pub lished. If you ever make it to
Aus tra lia, you’re wel come to stay with us.Joel: It was a plea sure. It’s a pity you did n’t have more time - you could have come
out to my farm. We have 168 acres. We use a by prod uct of the col loi dal min eral man u -
fac ture out there - it’s a great soil con di tioner and fer ti liser. There are good yields and
great taste in the fruit and vegetables.Graeme: We would have liked to have vis ited. Maybe next time. 
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