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Introduction
This journey has been a huge challenge for me. I have been a staunch part of the organic
movement in NZ for 50 years now. I am still committed to ‘organics’, however I have
had, as you will see, huge lessons around the fact that being ‘certified organic’ does not
necessarily mean ‘nutrient dense’, or that we are building soil and ecological health!
Bob and I were driven to follow up this whole field of the connections between our soil,
our food and our health by our own health issues. The more we learned, the more it felt
right, and the more I could see that this information is out there now, it is being taught
all around the globe, but somehow (in 2017) the organic movement in NZ has not taken
it up and home gardeners do not have access to it. It is being taught in ways that mean
those without a science background (like me), find it extremely difficult to understand.
And so I felt that both the organic movement in NZ as a whole, and ordinary home
gardeners, are totally missing out on something that has so much potential impact on
our health and the health of the planet. After 15 years of persistantly picking the brains
of others I feel that my humble beginnings in this area may help others to see where I
believe we are badly missing out or getting it wrong, and may enable you to glimpse a
beginning of how and where to begin.
I understand that your ‘buttons’ may be pushed, as mine have most certainly been.
However, I strongly believe that “if we do as we’ve always done, we’ll get what we’ve
always got”. I can see that this is not good enough if we care about surviving as a species
and about our Mother Earth... Stick with it!!!
When I first wrote this Booklet 12 years ago, my focus in my new garden was to learn
to make good compost, and follow the principles espoused by Carey Reams using
mainly Environmental Fertilisers’ amazing fertiliser. My soil and my learning have
come a long way since then, I can make great compost, and I know how to use Grants
fertiliser to grow nutrient dense food, however my mission now is to do it without
buying fertiliser. The greatest new tools in my toolbox has been the addition of learning
to use both biochar and ramial wood chip*. Biochar has increased the capacity of the
soil to hold onto the hard won nutrients and moisture and the ramial wood chip has
done so much for the garden, feeding the visible and invisible fungi, holding the air in
there, and increasing both the humus content and the levels of balanced minerals… This
now means that the making and use of our own liquid fertiliser is more fine tuning and
microbe food rather than to feed the plants as it used to be. In my home garden I’ve been
off bought fertiliser now for 3-4 years and we’ve built enough confidence that this year
Kōanga is going off them as well, whilst still continuing to build soil and produce high
Brix seeds!
*See section on ramial wood chip on page 50.
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Growing Nutrient Dense Food
My journey around ‘growing nutrient dense food’ began in my Kaiwaka garden. That
garden held many lessons for me over the years, but this was one of the biggest. It was
my special home garden of 22 years, and had always been organic – loads of compost,
mulch, seaweed, dolomite lime, vermicast, the lot. I’d read all the books on organics, the
garden was certified organic… and I knew somewhere inside that all was not right. I
was having to work too hard to keep things growing, with constant applications of liquid
comfrey, fish or manure tea etc.
If compost held the answers then there must have been something wrong with mine, and
I could not find the answers, even though I was actively looking and asking.
I was also feeling that if ‘organic’ was the ultimate way to live to keep our own bodies
strong and healthy, then both Bob and I should not have had some of the health issues
in our lives that we did have. Our family had been eating basically all of our own
organically grown food, for 20 years. In some ways we were really healthy, our children
were the healthiest children I knew, but I could still see issues that I didn’t think should
have been there – if organics was ‘it’.
After years of research, beginning with John Jeavons’ book How To Grow More
Vegetables, and later with studying the work of Reams through Arden Anderson, A.E.
Beddoe and others, I realized that my many compost heaps that were making beautiful
looking compost, contained such low levels of biologically active carbon that I was
not maintaining the carbon levels in my beds. When plants are not photosynthesising
efficiently, they use humus (unlock soil carbon), so if the compost does not contain high
humus levels and you are doing nothing else to maintain the humus then you will strip
your soil of carbon and ruin the structure and life in the soil. I did that, in a certified
organic garden. (At this stage I did not understand that high Brix, highly efficiently
photosynthesising plants sequester carbon and build soil).
As well as having low Brix plants (explained later) I was making my compost with
kikuyu hay from our own farm, and loads of weeds and vege plant material that came
from the garden. Not only did the kikuyu hay contain very little carbon because it is
dried grass and not straw, but vegetable waste and weeds have very low amounts of
carbon as well.
As well as that I now understand that I was not applying anywhere near enough calcium,
and what I was putting on was not effective because it was not available calcium – it is
calcium that is actually available to plant roots that we need! When you apply general
garden lime, such a tiny fraction of it can be used straight away that it isn’t actually
considered ‘available’; it takes years for all of it to become available, maybe up to
5-10 years.
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There was not enough available calcium in the soil to kick start any of the major soil
processes, all of which are totally dependant on having available calcium at all times,
which I didn’t understand at the time. And then to add insult to injury, I was doing what
many organic gardening books say to do – use dolomite instead of agricultural lime.
Adding dolomite meant I was also adding magnesium, so in soils where the available
calcium is way too low and the calcium-magnesium ratio is way out of balance (not
enough calcium), adding magnesium just makes things worse. In fact, for every kilo of
extra magnesium I was adding, I was removing a kilo of nitrogen, because that is what
happens. As a result I was having to work so hard to keep the nitrogen up to my plants
to keep them growing.
It wasn’t until an apprentice of Bob’s, James Andrews, who was sponsored to do one of
Arden Anderson’s 3 day ‘Biological Agriculture’ courses, came home and said he wanted to
begin his own garden rather than work in mine, and we both began testing our plants with
a refractometer, that I began to get a glimpse of what the rest (or at least some more) of the
problems were and began my journey of figuring out what I needed to do about it.
I listened to James and we both learned to use a refractometer (a simple hand held tool
that measures the Brix levels of your plants). You just put one drop of plant sap on the
refractometer, extracted usually by rubbing several leaves in the palm of your hand and
then putting the crushed leaves into a strong garlic crusher to extract that drop of juice.
The Brix levels represent the plant sap sugar levels, and those sugar levels basically tell us
the mineral levels, or ‘nutrient density’ of our plants.
I now understand that when a plant has a Brix reading of less than 12, the sugars in the
plant are simple sugars – in nature simple sugars are food for insects, fungi, bacteria
and viruses. These simple sugars are the only sugars digestive systems of insects can
digest. When the Brix reading is over 12 we find that the sugars are complex sugars,
and the proteins tend to be complete proteins, not just amino acids. It is complex sugars
and proteins our cells need to be nourished. A pest problem does not mean you have
a deficiency of pesticides, whether organic or not; it means you have a deficiency of
minerals in the best ratios and in the best forms.
Essentially, if the readings are less than 12 then we have not provided the plants with
the minerals they need in the right relationships to enable our plants to grow to be
nourishing food for us, or to be building soil by sending sugars out through their
roots at night to feed the soil microbes. It is my understanding that if our soil does not
contain the correct minerals in the correct relationships, then the microbial life can
not flourish, and our plants will not either. The implications are also that food grown
on demineralised soils, low in carbon and microbial life, can not nourish humans
anywhere near fully, even if it is certified organic! Check out the Photosynthesis Machine
animation on home page of www.regenerationproductions.org.
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About this time I also came into contact with the Weston A. Price Foundation which
provides information clearly showing that indigenous peoples eating their traditional diets,
were incredibly, almost unbelievably healthy, AND they all followed the same principles in
their diets – even though they did not usually know of each other or communicate in any
way, and all lived in different environments and situations. For more information see www.
westonapricefoundation.org. Here I just want to mention that Weston A. Price tested all the
food these traditional peoples were eating, and found by the 1920’s that those of us eating
a Western diet were only getting 25% of the minerals found in traditional diets, and only
10% of the fat soluble vitamins traditional peoples’ diets contained.
There is evidence to show that we are still continuing to lose minerals and vitamins in
our food. My guess from the evidence I have seen is that we are maybe getting around
5% of the minerals we need to maintain human health at its peak on a cellular level, and
maybe if we’re lucky 1-3% of the fat soluble vitamins A and D. These vitamins are only
absorbed into our bodies in the presence of fat, and are responsible for the health of our
bones, eyes, skin, hormones and normal brain function among many other things. The
big lesson from Dr Weston A. Price’s research is that to be super healthy, and for our
DNA to remain strong, we need Nutrient Dense Food.
This booklet is largely about how to grow nutrient dense food in your home garden.
To learn more about how to choose your food so that you not only get nutrient dense
vegetables, but also more broadly an overall ‘nutrient dense diet’, see the Weston A.
Price website listed above, or read Nourishment and Human Degeneration by Weston A.
Price. See also the leading edge books Primal Body – Primal Mind by Nora Gedgaudas,
and Deep Nutrition by Catherine and Luke Shanahan. These books explain very simply,
exactly how our food nourishes us, and what we need to eat to fully nourish our bodies
on a cellular level. This is the first time I have ever seen this information and it’s very
exciting stuff. It basically reinforces what our bodies are telling us – that we need food
grown from heritage seeds in highly mineralized, microbially active soils to enable our
DNA to express in a healthy way in our lifetime, and to be passed on as strong DNA!
Kōanga now has an online workshop, Design Your Own Nutrient Dense Diet, based on
the principles followed by all indigenous peoples visited by Dr Weston A. Price.
Within the Permaculture Design Courses and workshops that Bob and I teach, as well as
the design work we do, we base everything around a simple pattern of designing. From big
picture and patterns through to detail, we use a structure of: Ethics – Principles – Patterns –
Strategies – Techniques. Throughout our courses and this booklet, we stress the importance
of understanding principles and patterns before we jump into strategies or techniques.
Within this understanding, I had come to feel that much of my gardening consisted of
following a whole lot of strategies and techniques, that didn’t necessarily have a strong
connection to principles (the laws of nature), i.e. I didn’t understand or know enough about
the principles and patterns in nature to be able to make intelligent decisions about strategies
and techniques. Increasingly I have found myself asking: What are the ‘Laws of Nature’???
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Nourishment Home Grown
This is where Sandy Beddoe’s book Nourishment Home Grown came in. It is not an
easy book to read – it needs to be studied. However, he has become one of my most
important teachers, ever. He gives us a pattern language we can use as a guide, or you
could say he gives us the ‘principles of science’ or the ‘Laws of Nature’ to guide us in all of
our decisions in the garden. This next section titled ‘principles’ comes from his work.

Principles
The main principles (of Biologic Ionisation/Creation) he begins with are that:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

13.

Creation is the putting together of light/energy into matter.
If we study this we discover how healthy cells can be built in plants, animals or
humans and how to supply that healthy cell with the energy needed to sustain it, on
its frequency in a best functioning condition.
Once we know that we can co-operate with nature/creation through laws/patterns
that build healthy productive gardens, farms and body temples.
Fundamental building blocks are the basic atomic elements as described by
traditional science in the Periodic Tables.
These elements combine to form various molecular structures that make up all
biologic life.
These elements all have certain chemical, physical and electromagnetic properties.
These properties are expressions of energy that are contained within the atoms of
these minerals.
This energy is available and exchangeable in the growth process of plants
and animals.
The plant uses 84 different minerals. When any of these are missing or in short
supply or when something interferes with its proper uptake or combining into
organic plant structure, the plant will begin to experience deficiency.
If the deficiency is prolonged or severe enough, the symptoms will manifest as plant
disease or insect problems.
ALL DISEASE IS THE RESULT OF A MINERAL DEFICIENCY OR LOSS OF
MINERAL ENERGY, WHETHER PLANT, ANIMAL OR HUMAN.
As long as the energy coming into the living structure is more than enough to
replace those parts that wear out, quality regeneration and length of physical life
are maintained. However, when the needs of life-giving energy (heat, electricity,
mineral) are not being supplied, degeneration sets in.
Soil is a living system, it must be fed a proper diet. That diet must include the right
types and amounts of calcium, along with phosphate, potassium, iron, copper,
manganese, vanadium, chromium, cobalt, zinc, molybdenum, iodine etc. When
the soil is nourished and balanced, it will produce healthy plants and the plants
will maintain physically healthy people – so long as they eat following principles/
patterns of traditional peoples.
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14. Animals knew how to choose the best food for themselves, and so did our ancestors.
15. We cannot assume that if a plant grows and develops normally (according to our
eyes) that all the necessary vitamins, minerals etc. have been available in the soil.
16. The differences in mineral content can be as much as 1000:1, and yet plants
look identical.
17. The true measure of the mineral supply coming from the soil is the sugar content of
the juice of those plants, while long term proof is the state of health of the animals
and people consuming food grown on that soil.

Patterns
Out of these basic understandings (principles), we begin to see the patterns or ‘Laws
of Nature’ we must work with. Beddoe lists 29 patterns or ‘Laws of Nature’, which
come out of his principles and become the base upon which we build our strategies
and techniques.
Without an understanding of these patterns, I believe we are floundering and without an
understanding of what we are really doing – which is how I see it was for me.
It’s all very well to be making compost and one’s own liquid fertilser (looks like a great
strategy), and lots of vermicast (another great strategy) etc., because that’s what the
books say. But how do we know we are adding the minerals the soil needs right now, to
grow nutrient dense food crops? We mostly have no idea. We are just copying strategies
that look and feel good.
At this point in time I believe the best way for home gardeners to judge the quality of
their produce is with a refractometer. I’m fully aware that our ancestors did not have
refractometers, however I believe they had skills and senses more developed than we
have right now in the culture we have all been born into. As time goes by and we sit in
nature again, we may find we can do without refractometers as well!
We’ll look at a few of Beddoe’s patterns and see how we can integrate these
understandings into strategies and techniques for growing soil and food.
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‘Laws of Nature’ or Patterns à la Beddoe
(All words in italics are Beddoe’s, from his book Nourishment Home Grown)
I learned a lot by just getting a basic understanding of Beddoe’s first ‘Law of Nature’
which is as follows:

Carbon – The Moisture Regulator
Carbon can hold as much as four times its weight in water. The lower the carbon, the less
water should be applied to the soil at any time, but more often.
Carbon forms the basis of your soil’s mineral energy savings account. It holds onto soil
nutrients until the plant can use them both before and after soil bacteria have worked on
them. Ideal levels is 10% soil weight.
It’s important to make a distinction between carbon and humus. Technically we don’t
want just carbon in our soils – we want bio-active carbon in the form of humus and all
its complex humic, fulvic and ulmic acids. With their high cation exchange capacities
and basic life energies, these acids are the patterning energy for all of life. Being the
most complex substances on earth AND the final breakdown product of everything
that has ever been alive, humic substances hold the basic blueprint for all life. They are
astonishingly powerful chelators, growth promoters and microbe/plant foods. When
Beddoe talks about carbon above, technically he is meaning what we call ‘humus’.
I understand now that:
•

•
•
•

The higher the humus levels in the soil, the less our minerals will be washed away by
rain, watering or gravity, and the happier our soil micro-organisms will be, because
they are dependent on the minerals held by the carbon for their food. Higher carbon
means more reliable food for the micro-organisms, which means higher microorganism number, which means higher levels of minerals available to plant roots on a
constant, ongoing basis (based on the understanding that it is the energy releases that
occur when microbes feed on minerals that then feeds our plants in an optimal way).
The higher the humus levels, the less minerals have to be applied each year to
achieve the same results, because less is wasted, and because it goes further when
you have high microbe populations.
The higher our carbon levels, the more water we can apply each time without
washing away nutrients, and the more water we need to apply to fully moisten the
soil to enable the micro-organisms to work effectively.
The more carbon we have in our soils, the less often we will be affected by drought.
For example, in the Waikato we have lost around 30-40 tonnes of carbon per ha over
the last 30-40 years (according to Waikato University and other figures). This gives
us some idea of how much more affected by drought we are compared to the past,
and how much harder it will be to hold minerals and microbes, and to grow nutrient
dense food.
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Diagram 1) Water Holding Humus
© 2010 by Caitlyn Parry

Nature Follows the Line of Least Resistance
The greater the mineral content in the top soil, the less the resistance in that soil and the
greater likelihood the current will stay flowing in the soil. The greater the mineral content
within a plant, the easier it will be for the plant to have electric current flow in it.
It will have better magnetism or attraction for more mineral energy. Therefore the plant will
draw in more electromagnetic energy and be a top quality plant in every aspect.
I think the analogy of the plant and its sap as a battery is a good one – to carry charge
between the two poles of a battery you need a mineral solution for the electrons to
move through. The less salt/mineral in the battery fluid/electrolyte, the less charge can
be carried. In the case of a plant this means the less mineral/building blocks that can be
accessed. We measure soil electrical conductivity (EC) to determine what the state of
the ‘battery fluid’ is in the soil. Below 200 micro siemens there is low capacity to carry
charge, and above 800 there is too much energy moving through the system (usually in
agriculture this comes from excess water-soluble fertilisers) and you get crop burn.
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•

•

•

The plant can be seen as the battery fluid in the overall earth growing system –
the two poles of opposite charge are the earth and the sun and the plant is the
manifestation of the energy released when you get current flowing between the
two poles.
Plant growth is the result of the energy released from biochemical reactions. The
pure concept is that no matter is created or destroyed in life. All growth and decay
is simply the result of the energy released and reformed from chemical interactions
of minerals. Microbes, plants and animals don’t actually ‘consume’ minerals, they
simply live off the energy released when those molecules of elements interact with
each other by donating or receiving electrons. Once again it comes back to the
patterns of energy accrual or release.
The better we can provide the conditions needed for high energy release, the higher
the Brix of our plants will be. I understand that to mean high levels of the right
minerals in the right relationships, and highly aerobic and moist, well drained,
microbially active soil.

Phosphate Controls Sugar Content
Phosphate, the phosphorous-oxygen complex, is the carrier of the mineral from soil to plant,
also the catalyst in the sugar making process, called photosynthesis that takes the place in
the leaf of the plant.
Water and oxygen are brought together in the chloroplast during the heat of the day to
make crude sugar. Phosphate is the catalyst for the process. The mineral elements carried
in the phosphate are left behind when sugar is formed. This is why the higher the sugar the
higher the mineral content.
•
•

•

Phosphate is recycled in this process. It is the ‘usher’ as Arden Anderson puts it – it
can continue going back to get wedding guests at the door and seat them in the
appropriate places in the church.
A major reason that phosphate is low in most agricultural systems has been the use
of super and triple-super phosphate, which locks up with the soil iron, aluminium
and calcium as soon as it’s applied to soils – only microbes can break those bonds
and make the phosphate available. Using highly concentrated, processed phosphates
also shuts down mycorrhizal fungi, the very things we need to support our
production of nutrient dense food.
Going over this one many times, especially once Caitlyn drew me a diagram as
you can see opposite, helped me heaps to understand what is really going on. To
understand that phosphate is ‘only’ a catalyst was hugely relieving because I had not
been able to see until then how I was going to find a sustainable way of coming up
with phosphate all the time. I could see how critical it was, but not that we actually
need to add very little because it is constantly being recycled in the soil and the
plant, so long as you have adequate humus there to hold onto it. The problem is
that we have run the humus levels down so that the phosphate (and other minerals)
does not remain in the microbe/plant root zone, and also that we often apply
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Diagram 2) Photosynthesis

© 2010 by Caitlyn Parry
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•

•

water soluble forms of phosphate. I can now see that if we focus on raising humus
levels to hold onto everything we have, and then use forms of phosphate that are
complexed to carbon as well, we will need to use less and less, and may even be
able to think about being self-reliant once we achieve highly biologically active
conditions, and make good choices around our carbon crops and compost material
sources, choosing plants that concentrate phosphate.
It’s also very clear from this Law of Nature that if we do not have enough available
phosphate in the soil we will never achieve high Brix crops. Most of us in this land
have very low available phosphate levels, especially in relation to potash, and we
must do something about that if we are to achieve our goals.
The challenge is to find a way to make sure there are high levels of phosphate in a
sustainable way.

Getting the Ratios Right
For a plant to be in proper health all minerals must go into the plant in the phosphate form
except nitrogen. If nitrogen becomes the carrier we will have low Brix food that contains
well known carcinogens, the nitrates.
•

•

Our plant roots will choose nitrogen as a carrier for the minerals needed for
photosynethesis if there is not enough available phosphate, or the available nitrogen
is not complexed to a carbon source. This understanding gives us even more
incentive to make sure we have available phosphate in the correct ratio to potassium
at 2:1 in crops and 4:1 in pastures, and available calcium to magnesium 7:1. We also
need nitrogen in a form that is complexed to carbon so that the plant can choose
phosphate for catalysing the photosynthesis process rather than nitrogen. The most
sustainable sure way for home gardeners to make sure the phosphate and nitrogen
are available for plants in the correct forms are to put your minerals through the
compost heap. It’s kind of like the difference between humans eating vitamin and
mineral tablets for nourishment rather than nutrient dense food. When we eat our
minerals in the food form, our bodies recognise it as nutrition and take what they
need. However, Dr Natasha Campbell-Mcbride says that in tablet form over 90% of
it goes straight through because it is not complexed in a way our bodies recognise.
Pouring on urea means the plants will choose nitrogen as the carrier for other
minerals to enter the plants and we will grow low Brix carcinogenic food. Those of
us using liquid fish without a carbon source, and who have low phosphate levels,
may be ensuring that our plants carry their minerals in with nitrogen as the carrier,
leading to low Brix crops! If you aren’t applying your nitrogen through the compost
heap, or in the form of composted manure, then make sure you add either humus
from a good compost heap, or some other carbon source with it, i.e. sugar, honey,
molasses, humic acid, fulvic acid…
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The Importance of Calcium
Calcium is used in plants by weight and volume more than any other mineral element. The
result of all the functions of calcium is the manufacture of amino acids for the making of
plant protein and human food.
Thus the more calcium that is transported into the plant, the greater the plant’s ability to
attract nutrients out of the air – chiefly carbon dioxide, nitrogen, potassium and magnesium.
•

•

•

My understanding of this attraction phenomenon is that it is adequate levels of
calcium in cell structure that creates the ideal capacitance that makes it possible,
electrical charge wise, for the cells on the leaf surface to attract, hold and absorb
mineral elements from the air.
It is now clear to me that available calcium is the ‘key’, the missing link for most of
us, and putting our energy here first will give us the greatest results. It is critical to
understand that there is a big difference between ‘calcium’ and ‘available calcium’.
If the plant roots can’t access the calcium because it is chemically locked up or
biologically inactive, then it is no use at that point to the plants. It may be eventually,
but right now we may need an available calcium source to get things going (details
on how we can do this later).
According to Phil Wheeler PH.D. in Acres USA July 2010, the first mistake being
made by commercial and home gardeners alike the world over is “not liming
because of neglect, lack of knowledge or the mistaken concept of pH as the basis
for liming rather than percent base saturation. Since calcium is the prime nutrient
in all living systems, this mistake has caused immeasurable loss of production and
incredible amounts of economic and environmental damage when rescue chemistry
had to be applied. The fact that calcium is not biologically available (as indicated by
LaMotte oil tests) to the extent needed for nutrient dense food under conventional
farming techniques adds to the problem. The lack of fungi in general prevents the
‘holding’ of calcium in the root zone.”

Growing Nutrient Dense Food | 15

Nitrogen is the Major Electrolyte
This means that the nitrogen is responsible for carrying electrical charge (or current) into
the plant. Nucleic acids are what make up the fundamental formation of protein structures.
This means the electrical flow and magnetic attraction come through and begin and end
with nitrogen.
•

•

•

If our plants stop growing and they aren’t drought stressed or waterlogged, then it’s
highly likely they are out of nitrogen. We need to add it to keep the plants growing,
but we must add it with a carbon source, so it stays in the plant root zone, is not
washed away to cause pollution somewhere else or burn up our precious humus.
Nitrogen maybe the major electrolyte, but it is critical how we apply it or we do
more damage than good. Phil Wheeler PH.D. in Acres USA again says that the
second most critical mistake made by most growers is “using high applications of
nitrogen and potassium (from KCl) to push/force a plant to grow instead of creating
healthy biological soils. The excess nitrogen shuts down the natural processes of
the cycle that fix atmospheric nitrogen. The KCl interferes with soil biology. Excess
nitrogen also interferes with the most basic function of nutrient exchange involving
mycorrhizal fungi. The fungi exude sugars to soil bacteria that exchange the sugars
for macro – and micronutrients back into the plant. Again loss of the fungi or their
function does not allow for nutrient dense food.”
Well composted, highly mineralised cow manure and other manures (but especially
cow manure when it’s vege gardens we’re talking about) contain humus with both
types of nitrogen bonded to the humus, so they act as high quality, slow release
nitrogen fertiliser.

Poor Mineral Energy Reserves can be Made Worse
by Cultivating Too Deep
As you are building up the soil energy levels, work the depth in proportion to the amounts
of plant foods used.
•

I had a first hand example of this in my Whitianga garden. I was working with very
poor soil (low in minerals, having been stripped by commercial corn production
for many years) and I added the amount of high quality fertiliser that I was
recommended. Then in one bed I double dug after fertilising, and the other I forked
the fertiliser into the top 5cm. If I had been following my BioIntensive instructions
carefully I would not have put the fertiliser on until after the double digging,
however it served to show me just what happens when you put the same amount
of fertiliser through a far larger volume of soil. It means there is way less electrical
current happening and the ergs are too low to create energy exchanges – and my
plants didn’t grow in that bed. I had to add more fertilser to the top 3cm and then
they took off, whereas in the other bed they grew well.
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Energy Release
Plants live off the energy release from the elements interacting as the elements synchronize
in ionic molecular form in the soil. The interaction of the minerals within the soil solution
is similar to the reaction seen when putting vinegar and baking soda together. There is a
profuse fizzing and foaming reaction. The gas that comes off the reaction would represent
the energy that is available to the plant.
•
•

The point being that we want the energy release to happen in the soil when we use
fertilisers so that microbes can feed off of that energy release.
Phil Wheeler PH.D. says that the fourth most common mistake made by growers is
“assuming that plants grow from the nutrients, rather than the energy produced by
the nutrients, the biology, the sun, the moon, the lightening, and the cosmic forces.
Many growers don’t realise how much oil based energy went into the production of
those NPK fertilisers and that this energy is released back into the soil.”

Magnesium is the Enemy of Nitrogen
Because in New Zealand our home garden soils are generally OK for magnesium in
relation to calcium, we tend to need more calcium rather than more magnesium. If we
use dolomite rather than lime we are adding a lot of extra magnesium, which counteracts
the effect of nitrogen, making our soils deficient in nitrogen and slowing growth – one
of the basic mistakes I was making in my Kaiwaka garden. Magnesium is also key for
chlorophyll formation, without which you don’t get sugar production. The key is making
all minerals available to the microbes in balances that are as close as we can get to ideal
and let THEM choose what goes into the plant – they know best, they’ve been at it a
LONG time.
So – we need the available calcium in a 7:1 relationship with magnesium, but we also
then need high levels of both so the plants can grow to their potential. We need to
make sure that we have high calcium crops in our compost heaps, and also plants that
concentrate magnesium there too, with the minerals complexed to the humus so that
they stay in the plant root zone for the microbes to feed on as needed and the plants to
use as needed as well.

Seed Patterns
(These have not come from Beddoe but various other sources)
When you select or breed a plant for one aspect of its whole, you change everything, in ways
we do not necessarily understand.
That is what happens when we genetically engineer food plants, but it also happens
when we use traditional plant breeding methods. Traditional breeders were aware of
this and knew that seeds were complex things and that changes needed to be made in
relation to the whole. Changes were made in the natural environment, in relationship to
soil, microbes, insects, birds, animals, climate and the universal energies in that place.
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Changes were not made for one characteristic only (e.g. production) but many (e.g.
plant health, in that soil and climate, end use in the kitchen, length of harvesting season,
crop ripening time, taste keeping time, as well as production etc.). However, modern
plant breeders who are hybridising seeds for very selective and narrow qualities in a
laboratory, have, as a result changed (lost) much of the nutrition, in ways they probably
have no idea about. When you work in a laboratory and select for production only, or
size of broccoli head only, you are selecting for the genetics that give you a big broccoli
head in sterile conditions, fed with industrial fertilizer, and research to date clearly shows
that affects the plants ability to connect with the natural world and grow to be high
Brix crops.
This process narrows the plant genetics. We can easily tell by tasting the food that the
nutrition has changed, and modern science can show us that too. We now know why
that is so.
Nutri-Tech Solutions, Graeme Sait’s biological fertiliser company in Australia, found that
hybrid cucumber plants were not taking up manganese, even when it was abundantly
available in the soil. This seems like the same trend in the drop off of minerals in food
since we started using hybrid seeds and NPK soluble fertilisers during the ‘Green
Revolution’ 60 years ago. Herbicides like glyphosate reduce the plant’s ability to take up
minerals as well and the effect can last for years.
Phyllis Tichinin explains it like this: “Hybrid seeds, in the course of hybridization, can lose
their ability to take up key minerals, leaving ‘gaps’ in the enzyme profiles of the plants –
they are genetically incapable of soil uptake of some metal trace elements needed to create
the enzymes that govern plant metabolism, which in turn contribute to altered secondary
metabolite levels in the plant tissue – in other words… the plants are lacking in vitamins,
minerals and antioxidants because their pathways for absorbing them through the roots
have been genetically cut off.”
It comes down to the fact that our heritage seeds are the only seeds we have that have
been bred, selected and saved to nourish people in living soils where there can be
effective communication between the life in the soil as well as the influence from and
communication with the universe… both critical for the production of nutrient dense
food. Seeds bred in dead soil in laboratories simply do not have the capacity for this.
On top of all of this we now have any amount of evidence to show that seeds bred to
resist glyphosate, contain glyphosate residue and our human gut health is taking a huge
hit… another pattern to keep in mind.
The following words from the Kōanga ‘Something To Ponder’ Brochure might be
enlightening too if you need any further convincing to use heritage seeds!
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Diagram 3) Connections between, minerals, microbes and plant health

© 2010 by Caitlyn Parry
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Seeds – Some Things to Ponder…
What is a Heritage Seed?
The Kōanga definition of a heritage seed is one that has never, to the best of our
knowledge, been grown in the industrial system. It is a seed that has been passed on
down for several, if not many generations in a distinct physical geographical area so that
the seed is adapted to those local conditions and the people who grow and eat the food
grown from those seeds. All of this is well known and acknowledged as good science
these days through the understandings of epigenetics.

Seeds are our cultural Taonga.
The number of generations or length of time the seeds have to be grown in one area or by a
family/community is not exactly clear. My experience and body tell me it is three or more
people generations, in one place or bioregion, and within one family/whanau/community.
Heritage seeds are only useful if they are adapted to our own ecology and bodies.
Heritage seeds co-evolved in soils that were minerally dense and microbially active and
a key characteristic of heritage seeds is that they are fully capable of communicating with
the life in the soil and so then able to pull in the energy in the universe, to create high
brix food, and so capable of fully nourishing human beings and actually all life that lives
off them. (See Nourishment Home Grown, A.E. Beddoe, for the science of that).
All heritage seeds are open pollinated, by natural vectors e.g. bees or wind etc, in the
open environment. Genetic diversity is maintained, as is resilience and strength to do
well in a healthy alive environment… it is a process of co-evolution.
Seeds that are open pollinated and grown in a healthy ecosystem, remain strong for the
future, resistant to pests and diseases, are able to communicate with their ecological
system and they create a strong, resilient future for our food base.
Question... Is a seed a heritage seed if it once used to be a heritage seed but has now
been grown by multinational corporations for over 30 years in a climate very different to
ours and sold all around the world?
Question... What is your definition of a heritage seed?

What is an Organic Seed?
Kōanga identifies ‘organic’ seeds as seeds that have been grown according to the organic
standards, whether they are certified or not, which essentially means they have not been
grown using any inputs that do not meet these standards. In organic standards there is
no requirement for high and balanced level of minerals required to grow high brix crops
or a requirement for high level of microbes… although it is acknowledged that microbes
are critical.
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What is HIGH BRIX Seed?
Brix is a term that is a measure of the percent of solids in the sap of the plant leaf… it is
the solids that create the sugars in the leaves that feed the plant and that the plants send
out at night through their roots to feed the soil microbes so the microbes feed the plants.
The plant sugars have a direct relationship with nutrient density (See Nourishment Home
Grown, AE Beddoe).
High Brix seed is seed that has been grown in soil that has high levels of balanced
minerals and a highly microbially active soil in such a way that the needs of the seed then
plants are met so well, the plants grow to be high brix plants. Brix is measured with a
refractometer, and anything over 12 or around 12 in some cases is beginning to become
useful human food. Under these levels we have low brix food that is in nature the food
of insects and fungi, they are attracted to the vibration of simple sugars which low brix
food contains and they come and eat it. They have digestive systems that have evolved
eating simple sugars they can not digest complex sugars which humans need. If we have
pests and diseases in our gardens/fields it is not a sign of a deficiency of insecticide or
fungicide, it is a deficiency of minerals, or they are unbalanced etc.
It is becoming recognized around the world through the fields of biological farming and
the science of epigenetics that it is critical for human health and ecological health that we
have nutrient dense food.
High Brix seeds germinate faster and have more potential to grow high brix crops… and
critically if we are growing high brix food we are also growing soil, sequestering carbon
and building ecological resilience.
If you are interested to learn more about this Kōanga sells refractometers with all the
required info, most places show you only how to calibrate the instrument, you need good
instructions as well. Perhaps an online workshop would suit you, if so then you could
join our Kōanga students page and ask everybody questions whenever you like.

What is Open Pollinated Seed?
Open pollinated seed is described above. All heritage seed is open pollinated but all open
pollinated seed is not necessarily heritage, or organic etc or high Brix.

What is F1 Hybrid Seed?
F1 hybrid seed many will tell you is no different to open pollinated seed… sorry here are
some of the differences:
F1 Hybrid seed is not randomly crossed out in the field by insects and the wind, it
is grown in a laboratory and hand pollinated in such a way that the genetic diversity
is narrowed and narrowed down so that the resultant plants have very specific
characteristics, e.g. large heads. In the process of narrowing down the genetic heritage of
these F1 hybrids we lose the resilience, the ability for these plants to grow and reproduce
their own true to type seed, their ability to be resilient in the outdoors. They also hold
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enzyme blockers in their cells which means they are unable to pick up key minerals from
the earth for the growth of a high brix or nutrient dense plant, or healthy human! This
process narrows the genetics, makes the seeds less resilient to environmental changes or
stressors, and less able to cope with climate change.

What are CMS Seeds?
As if that is not enough we now also have CMS seeds that are labelled as F1 hybrid seeds
(creep under the regulations through some loop hole) so that you don’t know if you have
an F1 hybrid or a CMS seed in your pocket, or in your shopping basket when you buy
your organic food. Many of the brassica seeds grown by organic growers will be CMS
seeds because that is how brassica seed is being grown these days.
I’m going to paste here a definition of CMS (Cytoplasmic male sterility) seeds because
it is too horrendous for me to put it into my own words. This is an example of CMS
endive but many vegetables seeds are being grown like this today especially brassica seed.
Biodynamic growers are not allowed to use it but organic growers in NZ are?
Say no more...
‘Many of the new hybrid Belgian endive (aka witloof chicory) varieties are the result
of this type of technique. A cell of a Belgian endive (Cichorium intybus) and a cell of
a sunflower (Helianthus annuus) are taken and the cell walls are dissolved away with
an enzyme. The chicory cell has its cytoplasm including its mitochondria irradiated
and destroyed and the sunflower cell has its nucleus irradiated away. These two broken
cells are then fused together into a single cell with electric shock stimulus or a special
chemical. What is left is a new plant cell that is transgeneric if not transgenic. The cell is
then grown in the laboratory into a plant and is then crossed to another plant to make it
more likely to survive outdoors. The chicory nucleus and sunflower mitochondria don’t
quite like to be in one cell and create a plant that does not produce pollen and can be
used to make hybrid seed. This is evolutionarily dubious and in the wild this situation
would be evolutionary suicide.’ (http://www.seedambassadors.org)

What is GE Seed?
‘GE (Genetically Engineered): The terms GE and GMO [are] frequently used
interchangeably in the media, but they do not mean the same thing; it is modern
Genetic Engineering that is the subject of much discussion. Genetic Engineering
describes the high-tech methods used in recent decades to incorporate genes directly
into an organism. The only way scientists can transfer genes between organisms that
are not sexually compatible is to use recombinant DNA techniques. The plants that
result do not occur in nature; they are ‘genetically engineered’ by human intervention
and manipulation. Examples of GE crops currently grown by agribusiness include corn
modified with a naturally occurring soil bacterium for protection from corn borer
damage (Bt-corn), and herbicide-resistant (‘Roundup Ready®’) soybeans, corn, cotton,
canola, and alfalfa.’
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‘GMO (Genetically Modified Organism): The USDA defines a GMO as an organism
produced through any type of genetic modification, whether by high-tech modern
genetic engineering, OR long time traditional plant breeding methods.’ (http://
thedelicioustruth.blogspot.co.nz/2012/03/difference-between-terms-ge-and-gmo.html
OK so my understanding is that people who tell us there is no difference between GE
and F1 Hybrid seed and Open Pollinated seed are missing some of the above info.
It is my understanding that F1 hybrid seed, CMS seed and GE seed are not seeds that are
capable of growing nutrient dense food nor are they capable of creating a resilient food
system or a regenerative ecological reality so badly needed today... They are part of the
industrial system that is degenerating all life on earth.

And what about Glyphosate in our seed?
Ok another big story…
It appears if we listen to Dr Don Huber the senior microbiologist who worked with the
US government and Monsanto on glyphosate research for many years who is now is
now telling us that it is in his opinion one of the the most dangerous things on earth and
is registered with the patent office as an antibiotic and it kills all life.
If we grow a plant that has been grown in soils that has been sprayed or has GE material
in its seed the glyphosate translocates to all parts of that plant including the seeds and
also out into the soil where it remains once that plant has gone to remain alive in the soil
to enter the next generation of plants and so on.. it travels and communicates just like
microbes. The effect it has on our food plants is that it chelates the minerals out so that
they can never be nutrient dense… on top of that it is killing the ability of the shikimate
pathway in our gut to function normally creating gut havoc for humans as well as many
serious allergies in young children. It is not any part of a regenerative system that we at
Koanga are committed to creating around us and supporting others to create.
We have around 5% left of the heritage seeds we had 100 years ago, according to the
W.H.O. whose research is now 30 years old and it’s still getting worse. It is becoming
clearer and clearer that these endangered heritage seeds will be a key part of our future.
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Crop Health Transitions
Another pattern language…
I put this section together from the amazing work of John Kempf, a very well known Regen
Ag researcher and educator in the USA of Advanced Agriculture, Middlefield Ohio.
He developed this understanding of how plants grow and ths is super useful information
to keep in mind when setting out to learn to grow nutrient dense food. Even just
looking at the disease and insect issues on our plants can tell us where our plants are at
in the health range! Understanding these things, also helps us develop our powers of
observation… key to this whole process!

Stage 1
•

•
•
•

Adequate sunlight, air, water, and the right minerals in the right relationships,
creates an efficient photosynthesis process where plants absorb carbon dioxide from
air, water from the soil and with energy input from the sun begin producing plant
sugars… Carbs!
Initially simple sugars, monosaccharides, fructose, glucose and dextrose.
As this process evolves, more complex sugars, polysaccharides, begin to develop.
Cellulose, lignin, pectins, and starches which are structural and storage carbohydrates
and they are produced in greater quantities as plants become healthier.
‘Pathogens’ such as alternaria, fusarium and verticillium cease to be a problem at
stage 1.

Stage 2
•
•
•
•
•
•

As photosynthetic energy increases, plants begin to transfer greater quantities of
sugars to the root system and to the microbial community in the rhizosphere.
This will stimulate them to mineralise and release minerals and trace minerals from
the plant matrix in a plant soluble form.
Plants then utilize these essential minerals as enzyme co-factors which are needed to
form complete carbohydrates and especially proteins.
Soluble sugars, monosaccharides, when partnered with nitrogen are base materials
used to form amino acids – insect food.
Through the action of enzyme catalysts, these amino acids are bonded together to
form peptides, from which complete proteins are formed.
Stage 2 gives plants resistance to larval insects, corn earworm, cabbage loopers and
leaf miners.
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Stage 3
•
•
•
•

As photosynthetic energy efficiency increases plants develop a surplus of energy
beyond that needed for basic growth and reproduction of which up to 70% is
translocated to the root system.
Next the plants begin to store this surplus energy in the form of lipids (plant fats) in
both vegetative and reproductive tissue: vegetative omega 3 reproductive omega 6.
Lipids are needed to form the phospho-lipid cell membrane. As lipid levels increase,
the membrane becomes stronger and more resilient and more resistant to fungal
pathogens, mildew, blight, scab, rust, fire blight and bacterial spot.
This will not happen without a functional rhizosphere.

Stage 4
•
•
•

Elevated lipid levels are then used to build complex plant protectant compounds,
essential oils for protection from climate change, UV radiation, insects and herbivores.
These compounds are called terpenoides, bio-flavanoids, carotenes, tannins and they
contain antifungal and antibacterial properties as well as digestive (enzyme) inhibitors.
Once plants reach stage 4 they become immune to insect attack, beetles etc.
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How a Plant Grows
Some Patterns
During the life of a plant ¼ of the sugars/energy produced goes to root biomass
production, ¼ to root exudates, ¼ to growth of plant structure, ¼ to seed production.
The following pictures and notes tell us where the energy being produced at each stage is
being directed to. This makes a huge difference to us being able to see when to prick out,
when to transplant and when to fertilize, and when to harvest for optimum results…
(for soil building and nutrient dense crops). These understandings help us even more
develop our powers of observation.

Stage 1: During stage 1 the seed germinates.
The seed attracts moisture . The moisture
is attracted in relation to how much carbon
or sugars is built into the seed. The higher
Brix the seed the faster the moisture enters
the seed and the faster the seed germinates.
At this stage all the energy is coming from
the seed.

Stage 2: During stage 2 the seed sends out
its first roots and quickly follows with the
first leaves. In a biological system the roots
connect the seed with the earth and the
leaves with the universe. More energy is
going into the leaves because from now on
these leaves will be the providers of all the
plant sugars created by the photosynthesis
machine. As soon as the first growth spurt
occurs, as soon as the first leaves appear,
it is the time to prick your seedlings out.
If you miss this time, the plant will never
reach its full potential because its roots will
be very damaged as they all begin to grow
in together.The picture shows seeds all
just poking through with their first leaves.
This is the time to prick out. Choose the
strongest and best.
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Now is the time to prick out our seedlings
before they grow far larger root systems.

Stage 3: So our seedling has got its new energy source sorted and can now go forward,
and it has been pricked out at the optimal time Now is the time for our seedling to burst
into growth in all directions, above ground structure, below ground structure and really
pumping the sugars/root exudates out to fed the microbes. As with all growth it happens
in bursts and if we watch carefully we will see new vulnerable growth then a hardening
of that growth. When the tops are growing fast the energy is there, then the energy shifts
back to the roots and the tops pause for a while. The moment to transplant our seedlings
is when the tops have done a burst and they are slowing down, but the roots have not
yet launched a new burst. That is the exact time to transplant our seedlings. They will all
have amazing root systems with loads of exudates and dirt attached to them but not yet
so entangled with each other that they get set way back, and then the roots take off again.

Stage 3 is the time to transplant, or there
will be so much root damage the seedlings
will never reach their potential.
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The next diagram describes the situation if the plant at this stage does not have available
to it the minerals required to continue to grow to its potential. Instead of continuing
rapid growth above and below and exudates to the microbes it switches to producing
seed to save itself. 40% of the energy produced switching to producing seed.
Stage 4: At stage 4 the plant has built its above and below ground structure and is now
focusing on sending out exudates into the ground to feed the microbes. The more each
plant can build the microbe populations the more money is in the bank for when plants
switch to seed production and require all the energy back up above ground.

Harvesting at this point leaves 75% of the
energy the plant made in the soil. We are
building soil, this is when we shift the cows
in Holistic management systems and when
we harvest our greens.
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Stage 5: The plants are still sending
a lot of energy down to the microbes
but almost all above and below ground
structures have stopped growing
and the energy is switching now to
producing flowers.

Stage 6: Almost all the plant’s energy at
this time goes to production seed.

If we know these patterns we can use them in many ways to our advantage. For example,
in management intensive grazing or Holistic Management we move our animals onto
pasture just at the point when the plants have sequestered maximum energy into the
ground and before they send it all back up again into their seed production. Think about
all the ways you can use this information when harvesting your crops, fertilising your
crops and transplanting etc. Imagine how this pattern language fits the one before Crop
Health Transitions. All of this information can be pulled together.
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Where To Begin
Obviously this collection of principles and patterns will take years for us to fully
understand and even more to integrate into our gardening systems, and many of us will
never fully understand them all or all the implications, and there are many more of them
in Beddoe’s book. However, we can always use the advice of those people in NZ who
have already been studying this knowledge and integrating it into their programs and
fertilisers for some time, if we feel a need to do things faster than we can integrate this
information. Here are some of my ideas on where to go to from here.
I can hear so many people saying and thinking things (that are also going on in my
head) like “Why does it have to be so hard?” or “It shouldn’t have to be this complicated”
etc. Remember that for over 150 years now we have been seriously systematically
demineralising our soils; our food probably has less than 10% of the essential minerals
in it than it used to have in the pre-industrial days. There may have been a time when
we could recycle what was in our environment, but – they were days when we took care
of the whole ecology. We have ruined it and now I believe we must pay the price, or not
survive as a species.
You will by now see that this is not something you can pick up and simply just do,
unless you are extremely lucky to be on very good soil to begin with. Gardening to
grow nutrient dense, high Brix food is an art and a science… but don’t be put off, it is an
amazing journey and there is beginning to be support out there.
Check out the Photosynthesis Machine animation on www.regenerationproductions.org
home page again. Make sure you really have this pattern language in your head.

It all comes down to... the minerals and the microbes
The more we get the right minerals in the right relationships, the more potential there
is for interactions for both the building up and breaking down of mineral compounds,
the more microbes we can feed and the more energy there is released that is available for
plant growth.
Practically, we are setting out to provide as close to ideal conditions as possible for the
microbes. It all comes down to: the better the microbes are able to do their job, the
stronger our plants will be, the more sustainable and efficient our systems will be and
the higher Brix they will be. The higher the Brix of our food, the more clearly it can
communicate with our cells, the more we will be able to fulfil our human potential and
the stronger our DNA will be as we pass it on down the line!

We are the ancestors… It is our responsibility!
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Step 1. Refractometer
First of all, either buy, borrow or beg a refractometer from somewhere so you can
actually tell where you are now on a scale of bad to good to excellent with your plant
health, soil health, and to a certain extent by inference healthy microbe populations!
And you have something to measure your successes by.
This is not just a matter of doing one test, you need to follow the instructions inside your
refractometer case and establish a weekly (or daily) routine and build up the evidence.
You will see that readings vary with sun hours, rain, time of day, and it is best to do your
tests at the same time each day (or week) to get a feel for what is going on.
The next step is to practice using your refractometer. If you get it from Kōanga you will
get really good instructions for using it and also the international Reams Brix chart as
well as the sheet our garden crew use to keep track of Brix trends. The most important
thing is to see the trends. Plenty of practice will help a lot.

Step 2. Understand Some of the Basic Laws of Nature
Around Building Amazing Soil and Growing
Nutrient Dense Food!
We covered a glimpse of these principles in the first section in this booklet. If you
are really interested and keen to know more then the book for you is Beddoe’s book
Nourishment Home Grown. It was a bit like doing another degree for me, but as I had
no science background at all, and I was able to understand it, I feel everybody can get
a lot from this book. Having an understanding of these principles of science or laws of
nature is like having a strong foundation that we can then use to make good decisions
from. Without these understandings we are often just grabbing onto random warm
fuzzy techniques which may or may not work, and if they work we won’t know why they
worked, and if they don’t work we won’t know why or what to do about it.
Go to the first section and read it a few times and come to see how you can integrate
these learnings into the following steps.
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Step 3. Know Your Soil
It will be very difficult to make intelligent decisions about how we are going to build soil
or grow nutrient dense food, if we don’t have any understanding of the basic principles
involved, as in 2 above, and we don’t have a good idea of the characteristics of our own soil.
It will help to begin by finding out what the base materials are of your soil, is it sand, silt
or clay, or what mix of these three do you have? Check out the Ribbon Soil Test online
and the Water Soil Test below, they are both easy to do. We can all do these tests and they
tell us a lot about our soil.
Once you have done both of these tests you should be able to draw lines on the soil
texture pyramid following to find out what to call your soil. The wide lines on this
pyramid are those that represent my garden soil.

Soil Texture Analysis ‘The Jar Test’
1.

Using a mesh sieve or old colander, sift 1 cup of the top 20cm of your garden soil to
remove any debris, rocks, and large organic matter (leaves, sticks, roots, etc.).
2. Fill the 1 litre jar ⅓ full of the soil to be tested
3. Fill the remainder of the jar with clean water, but leave some space at the top.
4. Add 1 tablespoon of powdered dishwashing detergent
5. Cap the jar and shake vigorously until the soil turns into a uniform slurry.
6. Set on a level surface and time for one minute.
7. Place a mark the outside of the jar, showing the coarse sand layer settled at the
bottom of the jar.
8. Leave the jar in a level spot for 2 hours.
9. Mark the top of the next settled layer with the permanent marker. This is the silt layer.
10. Leave the jar on a level spot for 48 hours.
11. Mark the top of the next settled layer with the permanent marker. This is the clay
layer that has settled on top of the silt layer.
12. Using a ruler, measure and record the height of each layer, and the total height of all
three layers. Use the soil texture analysis worksheet following to record results.

Soil Texture Triangle
1.
2.
3.
4.
5.

Use the soil texture triangle (A) and the worksheet, to estimate the soil type for the site.
The clay percentages are listed on the left side of the triangle. Lines corresponding to
clay percentages extend from the percentages reading horizontally left to right.
The silt percentage is on the right side, with lines extending downwardly, diagonally
right to left.
The sand percentage is on the right side, with lines extending upwardly, diagonally
right to left.
Track the lines with the percentages measured and find the spot on the triangle
where all three lines intersect. The region where these lines intersect indicates the
soil type present, with my results showing our soil texture analysis (B).
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Use the soil texture triangle to estimate the soil type for the site

Measurements
Height of sand layer_________________________________ inches / cm
Height of silt layer__________________________________ inches / cm
Height of clay layer_________________________________ inches / cm
TOTAL HEIGHT OF LAYERS________________________ inches / cm
% SAND = (sand height)/(total height) x 100 =_____________ % SAND
% SILT = (silt height)/(total height) x 100 =__________________% SILT
% CLAY = (clay height)/(total height) x 100 =________________% SILT
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B)

These are my results.
Most soils will require some form of organic amendments. Adding organic matter to clay
and sandy soil can help with:
•
•
•

Nutrient holding capacity
Improved drainage
Reducing compaction

I found it super empowering being able to do these simple tests to have a basic
understanding of what I am working with. If you would like to learn much more about
yours there are other options that are quite doable as well, as follows…
I strongly recommend using The Visual Soil Assessment Guide by G Shepard. This is a
Guide that was developed by NZ Soil Scientists for the United Nations for use by ‘Third
World Farmers’. It is perfect for us as biological, small scale, local farmers committed to
using strategies and techniques that build life. It is a brilliant step-by-step, easy method we
can all follow using things from our own kitchen mostly, as well as a refractometer. It is an
awesome way to get to know one’s soil. We can all benefit from doing this test every year in
our gardens, pasture and forest gardens. There are three separate Guides available, and they
can be downloaded for free or you can buy them as books, for very little.
I would also seriously consider having a Reams soil test done. They cost about $60 each
and they are quite easy to read yourself compared to other tests but most importantly these
tests show you what minerals are in your soil that are actually available to your plant roots.
Most other soil tests tell you what minerals are in your soil. Just because they are in your
soil does not mean they are available. In the long run the soil biology may be able to unlock
them for you but in the short term we need to work with what the actual situation is right
now for our plant roots. These Reams soil tests use very weak acids to test the mineral
availability, just as our plants have very weak acids around their roots. Other soil tests use
far stronger acids, to extract the minerals, and plant roots can not do that.
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I think that being able to use a refractometer, understanding some of the basic principles
of science relating to this topic, doing VSA tests and having a Reams soil test done would
be an ideal way into the art of building soil and growing nutrient dense food. This will
cost you, but have a think about the return.
•
•
•
•

Visual Soil Assessment Guide $40 approx
Reams Soil Test approx $65
Refractometer $150
Nourishment Home Grown by A.E. Bedoe. This is the how to grow a healthy cell
bible. I’m unsure of the price as this goes to print but Kōanga is aiming to have this
for sale all the time. It is an incredible book and is related to growing healthy cells in
plants, animals, humans, and every living thing.

For around $400 you can set yourself up well. With the skills, the knowledge, the
evidence and the ability to be making intelligent decisions on your way forward and test
the results. The potential for improvement in production and high quality production
will save you that much and many times over very fast.
See page 62 for an example of a Reams Soil Test showing you what they look like, what
the test tests for and some information for interpretaion below.

Step 4. Ensure You Have Well Aerated Soil
Healthy plants, and the microbes associated with their roots, require around 50% air
spaces in the soil (of which around ⅓-½ will become filled with well drained moisture).
In a home garden situation this can easily be achieved by following BioIntensive growing
techniques. See The Kōanga Garden Guide by Kay Baxter, or our Beginner Gardener
Booklet. You can do this initially by double digging, and if you add ramial wood chip* to
the bottom spit and into the top layer you should never need to double dig again so long
as you continue to follow the process described in this Booklet. My garden has over time
become a no dig garden, but only once the air spaces were able to be maintained by the
fungi, fed by by ramial wood chip. Adding compost only did not ever do it. Ramial wood
chip is incredible fungi food.
* See page 50 for more info about ramial wood chip.

Step 5. Get Moisture Levels Right
Optimal plant growth requires optimal moisture levels of around 30% of the soil/air
spaces. As well as great bed aeration and maintenance of adequate moisture levels we
obviously also require good drainage.
In BioIntensive Gardening John Jeavons says to water with a rose or nozzle pointed
up into the air, which means the water falls gently like rain (and so will be negatively
charged like rain, and have as little compaction effect as possible) until you have a shiny
soil surface for three seconds after stopping watering. This technique comes from the
understanding that any more water than that washes away the nutrients, because until
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nutrients are bonded with humus, they are essentially water soluble. Any less water than
that and the humus will not be moist enough to function effectively as a home for the
microbes to be fully active and releasing minerals to the plants, or the minerals to be
interacting and releasing energy.
Watering following BioIntensive instructions also means you will cause the least
compaction of the soil, meaning you have less work to do to reinstate the air within the
soil, in a home garden situation.
Our aim when watering is really to fully stock the humus, or that part of the soil that
is able to hold water within its structure. Any more water than that creates erosion and
washes nutrients away. The sandier our soil is the less water can be absorbed at any one
time, and the more often we need to water. Clay soils and high humus soils can hold a lot
more water and so we need to water less often but more at a time.

Step 6. Build Humus/Carbon
So how do we do this? There are many ways to build our soil humus/carbon, and the more
ways we use the better and the faster we will build this resilient system capable of growing
nutrient dense food. I suggest you look through all of the following ways and see which
ones you can easily begin with, which ones will feel good and work well with your own
skills and local resources etc.
So by raising the humus and soil carbon levels in your soil you will be increasing the
ability of your soil to hold onto the minerals you add, to hold onto the precious moisture
available (making a big difference to how often you have to water your garden), and to
hold microbes in your soil year round. This will make a huge difference to how much
work you have to do from now on… it is a game changer!
Don’t underestimate the vital importance of getting the air in your soil, the moisture
levels right and high quality compost production going before spending money or
energy on minerals and microbes… which is what many of us do.
Be very wary of using commercially produced compost, especially municipal compost.
Most of it is ‘putrefied organic matter’ anaerobically brewed, not compost. After having
had to live with the 20m3 of certified organic compost I put on one of my gardens years
ago, I know the negative results… they last for years. If you’re not confident of the quality
of commercial composts, it is best to avoid them.
The most important thing to understand when working on building humus by making
compost is that it is only when you get the carbon nitrogen ratio up to 60:1 that you get
efficient use of the carbon. At 30:1 (most books and people tell you to do this) a lot of it
goes up to the atmosphere and the whole point of this exercise is to keep it in the ground.
A lot of work for nothing. Check out the resources following.
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a) Make Compost
Learning to make high quality aerobic compost is a vital part of this equation, this
is where the humus comes from (although I am aware there are many other ways of
building humus, this one appeals to me as the best long term sustainable solution for low
tech home gardeners).
The BioIntensive compost making instructions are also the best, most effective, simple
instructions I’ve found anywhere, and you are probably more likely to be able to make
high quality compost if you follow these instructions rather than any others I’ve seen.
You could also watch our Growing Great Compost online workshop (see www.koanga.
org.nz) or our Kōanga Art of Composting Booklet, or in the Kōanga Garden Guide.

b) Use Ramial Wood Chip
See details at end of book in the Resources section.

c) Learn to Add Biochar to Your Compost and/or Garden Beds
Biochar is simply charcoal that is broken up and put into a living system like a compost
heap or our garden soil. Biochar is like cupboards within cupboards within cupboards
and it can hold many times its own weight in water and also is a perfect home for
microbes and minerals. Having biochar in our soil, so long as it is charged, or so long
as all its spaces or cupboards are full with minerals and microbes, serves in our soil as
a catalyst for humus building. More bichar always means we have to water less often, it
means the microbes can live on in difficult times like too hot, too cold, too dry, too wet
etc. and it means the minerals stay in the plant root zone and are not washed out in rain
or watering. The more biochar is in our soil the higher the production per square metre
will be, the same with humus… Humus and biochar are best friends.
Our challenge is to charge it well before putting it into our garden beds (otherwise it
strips the minerals from the plant root, zone and they stop growing). The easiest way for
a home gardener to do this is to put it into the compost heaps when we make them.
Soaking biochar in urine is the fastest way to charge it as the urine has been through our
kidneys the particles come through as nanoparticles which means it can be absorbed
more easily by the biochar than anything else. Other ways of biochar charging generally
seem to take at least a year. Following is an interesting little bit that comes from our
Urban Garden days…
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Bio Char in our Urban Garden
Once we discovered that rabbits did so well on locally harvested tagasaste, and we
saw how many tagasaste branches we ended up with in a pile as a waste product each
week, we saw the opportunity to use a chipper (possibly a shared chipper/shredder,
with many neighbours) to chip them up, along with neighbours’ hedge trimmings and
prunings from parks fruit trees etc. and use as a carbon resource in our chicken straw
yard/compost heap. Eventually this will produce high quality humus when mixed with
chicken manure (laying hens lay 0.5kgs per week of manure!) and scraps etc.
We also saw that we could use these branches to make biochar, (biochar is essentially finely
ground charcoal that when added to the soil is known as biochar. It is not biologically
active but it hosts and holds 4 times its weight in water, as well as holding minerals and
microbes. When added to soil and compost it is known as a catalyst for humus production.
This biochar also gets added to the chicken scratch yard, and becomes part of our compost
heap, subsequently used to build soil on our 200sqm urban garden. Adding it to the
compost means the biochar will be fully charged before being added to the garden, and so
will not charge itself once in the bed by removing minerals from the soil to charge itself.
If you’d like to understand more about how biochar, and how biochar together with high
quality compost grows soil at very fast rates read The Biochar Solution by Albert Bates.
Our goal here is to maximise all forms of carbon, in order to maximise the ability of
our soil to hold water, hold minerals and hold microbes. The higher the humus/carbon
levels in our soil, the more water, microbes and minerals the soil can hold, the higher
the electrical current you will have the more action you will get!!! When conditions get
tough, too wet, too hot, too dry, too cold, the microbes survive in the humus/carbon.
Our minerals are electrically held in the humus/carbon so will not be washed away
when the garden is watered. They will be there until the plant roots ask for them via the
microbes. The higher the humus/carbon levels the more resilient the system will be. The
higher the levels of humus/carbon in the soil the more potential there is for microbes in
the soil, the more potential there is to build a high quality plant the more ability there is
for that plant to pull in up to 90% of its energy needs from the universe, the more ability
there is for that plant to make sugars and send them down to the microbes in the soil
etc., all of which results in the sequestration of soil carbon, and humus building, which is
what this is all about. That is the natural process of co-evolution on earth, of soil building
on earth, and that is what creates stable resilient systems.The smaller it is the better it works!

d) Make Vermicast
There are endless ways to create worm farms, it is the vermicast that is so valuable high
in both humus and microbes, as well as minerals if we feed them high quality food, and/
or add lime to their food. See the Kōanga Growing Nutrient Dense Food online workshop
for a video and design for building a worm farm that can be used anywhere including on
concrete or a deck etc.
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e) Collect and use Leaves to Build Leaf Mould, Which is
Basically Humus
It’s as easy as getting some old netting about 800-100cm high and joining it in a circle
of approx. 1-1.5m wide. Simply fill it up with leaves of all kinds over the Autumn and
leave until it has become leaf mould, then add to your compost or garden beds etc. or
potting mix.

f) Use Your Chickens to Build Compost
Videos of how we do it are on our online Growing Nutrient Dense Food workshop;
however it is easy to do. Simply fill your chicken house floor with leaves from any
deciduous tree in Autumn, and simply throw a little grain or other chicken food into it
occasionally and leave the rest to the chickens who will scratch it over and make compost
for you. You could also use ramial wood chip instead of leaves or even simply wood chip.

Step 7. Getting Your Minerals Balanced and High!
This is the bit many of us struggle with. We have tended to think that anything we put
on that is ‘organic’ must be good. I know now from hard experience that it can do just as
much damage as good, and that once you add something you cannot easily take it back.
It can take a lot of time and even expense to right the mistake. For example, us organic
gardeners often have fireplaces and we have a lot of ash from our wood fires. Ash can
be an ‘organic’ fertiliser and is often spread around garden beds or put in the compost
without us understanding that we need available potash (ash is mostly potash) and
available phosphate in the same ratio 1:1 in our gardens. Most of us already have far too
much potash and if we go on adding it, rather than doing good it creates a big problem
because the only way to deal with high potash levels is to raise the available phosphate
levels. How are we going to do that without buying phosphate mined in Africa ruining
whole ecologies and communities in Africa? It’s not simple or easy or cheap.
My experience is that it really pays to know what one is doing before doing it, when it
comes to soil additives. Only add what you know you need.
To grow soil and high Brix crops we need the right minerals in the right relationships:
specifically available calcium in a ratio of 7:1 with available magnesium (which mostly
means we need to work hard to get the available calcium levels up in our soils), and
available phosphate in a 1:1 ratio with available potash (which mostly means we need
to work hard to hold the available phosphate in the soil and get the available levels up as
well). Available calcium and available phosphate are the first minerals to look at but of
course there are 84 minerals required to build a healthy cell. I would always recommend
that you get a Reams Soil Test done so you actually know what available minerals you
have in your soil and what you actually need to build on. Once we do that we have
somewhere to begin and then we have many choices and ways of raising and balancing
soil minerals.
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For almost all of us the first mineral we need to be adding is available calcium, keep
adding small amounts of some kind of available calcium on a regular basis maybe
fortnightly until the Brix reading stops going up when you add it.
There are loads of other options and ways to add calcium in the recipes following.
Available phosphate is almost always the next mineral to be working on raising. That is a
little more difficult especially if you have high potash but again there are many options in
detail following.

a) We Can Buy Our Minerals Already Mixed
We’re looking to make sure our first steps are a success! The most expensive, but by
far the easiest and fastest way to get a good result is to buy a product from somebody
who knows how to make fertiliser based on the principles of Biological Agriculture as
expounded by Dr Carey Reams, and follow the instructions on the bags to apply the
fertilser to your garden beds. It is critical to be adding the right minerals in the right
relationships to grow high Brix food, and I know from experience that most of us simply
will take a few years to learn enough to be able to figure out how to get all of the minerals
we need in the correct relationships without this level of help/support. So – there are
products out there that you can buy to get you going while the highly mineralised
compost heap is brewing. And to be honest, paying around $2-5 per square metre a year
initially to use these products is money well spent in my book. What could be more
important than our health… unless we can do it without buying the fertiliser!
The following is such a great quote for both growing plants and healthy bodies, from Law
of the Minimum by Baron Justus von Liebig:
‘Plants (and I think one can assume animals, and people!) will use essential elements only
in proportion to each other, therefore the element that is in the shortest supply, in proportion
to the rest will determine how well the plant uses the other elements.” In other words – if
you miss one, there is no over-compensating with something else.
I’ve been using Environmental Fertilisers’ fertilser for altogether 15 years now in the
Kōanga seed gardens, and the key is to follow instructions and just keep adding more
each time you plant. I’ve had amazing results with these products, it’s pretty amazing to
watch the Brix go up from 3 to 16, as you follow instructions over time!
I have listed many other options in the resource area at the end of the Booklet for you to
check out. Be sure to find the fertilisers that add the minerals you need to be adding to
your soil. Don’t guess!
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b) We Can Add Them Through the Compost Heap
(Or both a) and b) until you have the compost right)
I strongly recommend you either buy the Kōanga Booklet The Art of Composting or the
Kōanga online workshop Growing Great Compost.
I must confess that it wasn’t until I began getting my compost heaps tested using a Reams
soil test and making them using the 60:1 carbon nitrogen ratio (described in our Art of
Composting Booklet, or our Growing Great Compost online workshop) that I could see
just how easy it is to make and put compost on our garden beds that will make the soil
worse and not better for growing quality food. It was getting a soil test or two done on
my compost heaps, and critically using a compost thermometer that really helped me
get a handle on what I was doing and what I needed to change to do a good job of the
compost. It seems obvious to me now that if our garden beds are deficient for example in
available calcium, then adding compost with an even lower level of calcium is not going
to be helpful and will not take you closer to growing nutrient dense food.
The simplest way to begin with may be to buy the minerals already mixed (remember,
recycling your own deficiencies by using only plant and animal material from your
property or others if it is not high Brix, can not produce nutrient dense food). If you’ve
done a Reams soil test you will know which minerals you need to balance things up and
raise the levels. Always begin with calcium. Most of us are short of available calcium.
Even without a soil test you can use a refractometer to check if adding calcium is a good
thing to do. We add 5-10 kgs of garden lime in each 1.4 x 1.4 compost heap and if I’m
adding bought minerals, also 5-10 kgs of EF Nature’s Garden and EF: Soil Force. That
gives you all the minerals making it possible to raise the Brix levels in your garden. The
resulting compost from this size heap will cover 50 sq m of garden bed.

c) Grow Your Own Minerals
The next step from there is of course to be able to source our minerals for our compost
heaps from our own homes and gardens, and local bio-regions. It is my current
understanding that those we need to focus on initially, are calcium, phosphate and
iodine! Check out the chart showing you which crops you could grow as Winter carbon
crops that will mine or sequester the minerals you need and ideas for which leaves to
harvest to match your mineral imbalances etc., as well as checking out all the info in the
resources at the back of this Booklet around using local ways to bring in calcium and
phosphate to your garden.

d) Using Ramial Wood Chip (RWC)
We can also add ramial wood chip to our compost heaps. Reams tests of my compost
heaps show that adding ramial to the compost heap at approx 15% of the volume has at
least as good effect on mineral levels as adding minerals any other way. See the Resource
section at end of book for more details.
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e) Minor Minerals
There are now a range of more minor minerals that are also critical to the fully
functioning whole – remember the quote of Baron Justus von Liebig on page 40. The
easiest way to begin with will be to use a product designed to supply the right minerals
in the right relationships. Many of us in New Zealand have significant minor mineral
deficiencies affecting the ability of our plants to pick up any minerals, and the only way
to be very sure what your soil mineral profile is is to get a soil test that tells you. Grant
recommends a Lismore test. Maybe you could actually find thai information out from
a neighbour or local farmer or even the council, worth having a good look around.
In New Zealand the following mior minerals are often deficient, cobalt, manganese,
copper and zinc. It is possible that they appear to be unavailable because of a deficiency
of phosphorus which is the mineral that takes these others into the plant and the
photosynthesis process in a biological system. If you have any of these key minor
minerals missing or in short supply and you know you have enough phosphorus then
you will either need to get these minerals from garden amendments or use enough
ramial wood chip from enough deep rooting trees that eventually the minerals will build
and become available. Seaweed is a wonderful way to get most of the the minor minerals
plus growth promotants and hormones etc. as well. Without buying products, you need
to make sure you use seaweed in your heap, either fresh straight from the beach, or
in a dried powdered form. All sea products contain these water soluble minerals that
constantly wash from our soils into the sea, not just seaweed. Fish guts etc. are great in
the compost heap and, so long as you add plenty of carbon at the same time, will not
smell. Sea water is also being used more commonly as a garden mineral additive, and
as it contains all of the life giving minerals in the correct ratios, using it is an excellent
way of supporting your own mineralising program. You can water it over your compost
heap straight from a very clean part of the ocean, at a rate of maybe one 10 litre watering
can for each 30cm of heap as you build it, or dilute it 1:10 with water and pour over
the garden/plants on a monthly basis. You can also buy sea minerals if you are unable
to harvest your own clean water. Don’t forget to use your refractometer to measure
Brix levels and act accordingly and don’t forget to add Iodine, see Resource section for
more details.
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f) Other Ways of Adding Minerals
•
•
•

•

•

•
•

•

•

Making fish hydrolysate (see Resources for recipe). This is a perfect fertiliser for
feeding the microbes and giving your seedlings a bit of a lift when transplanting etc.
It also contains key minerals calcium and phosphate.
Making your own liquid fertiliser with whatever you have in your local area (see recipe
in Resources), but be clear that if you need calcium, it won’t work unless it contains
calcium etc. Make good decisions based on a soil test around what you put in the barrel!
Bio Fert is an outstanding liquid fertiliser that was designed by the indigenous
farmers of Central America, who could not afford commercial fertiliser for their
crops. It has been designed extremely well and contains an all-round mix of
microbes and balanced minerals, all of them from calcium and phosphate to all of
the other 84 of them. I use this as a well-balanced foliar spray to support plant health
if my plants look as though they need it. It is growth promoting rather than a seed,
flower, fruit promoting, so use early on in the plants growth, up to 40 days after
planting (see Resources for recipe).
Chicken Compost. This is the easiest way for home gardeners to be producing one’s
own high phosphate compost. We simply fill the chicken house up with either leaves
of all kinds, or ramial wood chip. So long as there is a roof over the deep layer of litter
the chickens will scratch over it and over time turn it to compost, high phosphate
compost. The key trick with chicken compost is to add a handful of lime every week,
because all the spare calcium the chickens have is going into making egg shells. If our
compost is to contain calcium and be useful in the end adding calcium is key.
Worm farming. We all know how to do this or if we don’t you can easily find
instructions and details everywhere you look. Use the vermicast liberally everywhere
but not the vermiliquid. Vermilquid is very high in potash, which we mostly
already have too much of, and nitrates, which we also usually have too much of.
These things are better put around the forest garden or fruit trees. It is also high in
microbes, so using very small amounts in with other things can be useful.
Using ramial wood chip (See details in Resource section).
Collecting leaves in autumn to make leaf mould. Simply set up a piece of old netting
into a circle and join, any size will do but the bigger the better and fill it to the very
top with leaves of any kind, watering as you go. Fill it again as they sink and then
simply leave it until the leaves have turned to a beautiful black humus or ‘leaf mould’.
Building more and more diverse and integrated systems, including forest gardens
around our vege gardens. My vision of our future food production systems is
beautiful raised bed gardens surrounded by extremely diverse forest gardens,
bringing in the life, the fruit, the phosphate, the insects and birds, as well as the the
fungi food in the form of ramial wood chip, along with ramial wood chip for the
vege garden it holds.
Making Bone and Shell Ash. See notes in Resource section or see our online
Growing Nutrient Dense Food workshop.
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g) Humanure
Another way of making sure we recycle as many of our minerals as possible, and avoid
having to focus as much on bringing them into our systems is to use both or either of our
urine and human manure. Urine is safe to use as it is, although it is very strong nitrogen
and needs to be diluted to a 10% solution. To ensure you aren’t going to have it run away
and burn up your humus or pollute the waterways, you need to add it with a carbon
source, e.g. humus from the compost heap, humic acid, fulvic acid, molassus or ground
biochar. Many of us will prefer to add our urine or human manure compost to the crops
we grow to make compost with so that we are not adding them to our food but not
losing them from the mineral cycle that includes our food systems.
Human manure has been recycled over the centuries by those gardeners who took care
of their soil the best – the Chinese. That strategy is one we can also use, however we must
follow strict health precautions – the best book to read to understand how we can simply
use our human manure is the book called Humanure by Joseph Jenkins.

Step 8. Microbes
The next area we need to look at is the microbes. We have by now created a ‘Garden of
Eden’ for the microbes – aerated, moist, highly mineralised soils perfect for the sorts of
microbes we need to support our plants and animals to be high Brix, and so our own
health and the health of our DNA! This might be all you ever need to do. We had a soil
food web test done when we came here and it told us that although we had little sign of
healthy microbe life around they were still all there dormant in the soil because they had
nothing to eat. Just taking the steps we show you above will bring them to life. However
those of you who have had many years of roundup , industrial fertilisers and even
pesticides and fungicides etc., will more than likely have to re-establish your microbe
populations. Once again there are many roads one can go down, from buying the
premixed ‘ready-to-go’ microbes selected for whatever situation you can think of, from
nitrogen fixing to disease control etc.

a) You Can Buy Them
Kōanga sells a blend of microbes for use as a seedling innoculant, one of the cheapest
and simplest ways for home gardeners to inoculate their soil. Once these microbes are
living in association with your seedling roots, you will transplant them around your
well prepared aerobic and moist garden beds and they will thrive, then make it to your
compost heap on the weed roots etc. and become part of the circle.
Kōanga Balance is another product we sell that is microbes only. This product contains
the range of microbes that would normally be found on the leaves of plants in super
diverse and resilient and healthy ecosystems. We spray them on the plants in our gardens
to support plant health while we build the ecosystem.
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b) You Can Make Your Own
Another option is to learn to make your own microbe brews. Once your compost heaps
are making top quality compost, then you can make your own compost tea to continue
strengthening the web of life in your garden. Recipe following.

The Most Simple Compost Tea
Once you can make high quality aerobic compost with the minerals needed, you can
also make your own compost tea. We make ours by hand the way I learned from Peter
Procter years ago in a bucket, or you can use a small aerator.
I use a large, wide-topped, 20 litre bucket, sitting on the ground with a stool for me to sit
on. I put half a litre of high quality compost in the bucket and 2/3 fill with warm (luke
warm) water. I then use my bare arm to stir the mix first one way, until a deep vortex
forms, then stop the hand, create chaos in the water and then turn it the other way to
create a vortex flowing in the opposite direction. This is like a meditation and after
around 30 minutes you will notice the water qualities changing. It becomes more silky
and less resistant to the touch. I continue for another 10 minutes and then take a natural
bristle hand brush of any kind and walk around the garden dipping the brush in a small
bucket containing some of this brew, then flicking it out over all the garden, plants and
soil. It feels like a very special thing to do. You can also use a backpack sprayer so long as
it’s a home gardeners one and not a high pressure sprayer.

c) Raw Milk
Raw milk is a wonderful source of antibacterial and antifungal micro-organisms. If you
have blight in tomatoes or potatoes, raw milk will kill the bad boys and compost tea will
replace and encourage the good guys again.

d) Worm Farming
High quality vermicast is easy to make. With lime flour or crushed egg shells added for
calcium and something that is high in phosphate for the worms to eat (rock phosphate,
cassurina needles etc.), you will have excellent fertiliser for your seed raising mix or
garden, that is already complexed with carbon. Vermicast is also super full of microbes.
Putting minerals through the worm gut increases the microbe populations hugely.
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Step 9. Seeds
If your goal is to grow the most nutrient dense food possible, and you are keen to be
reconnecting with the natural world around you, plugging back in, then not only do
you need heritage seeds, but you need to begin the process of learning to save your own
seeds! I suggest you go back to the first part of this booklet and re-read the seed section,
and if you are keen to be saving your own you might like to check out the Kōanga Save
Your Own Seeds Booklet or the Kōanga Seed Saving Masterchart.

Step 10. Back to the Principles and Patterns
So after having followed this entire process you will know a lot more than when you
began hopefully, but if you are anything like me you might be way more confused than
you ever were before. I suggest just keep going back and re-reading all the principles and
patterns in the first part of the booklet many times, until you feel you have integrated
these enough that things begin to make really good sense.
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Resources
More Ideas For Making Bone and Shell Ash
Available calcium is the most badly needed mineral in all of our gardens, and that one is
relatively easy to provide – either in the form of agricultural lime from your local quarry
or garden centre, or even better, from the bones and shells out of your kitchen. We have
been doing this now for years – I believe that if we eat following the Weston A. Price
Foundation principles (www.westonaprice.org), based on his 1920’s studies of all the
super healthy indigenous peoples, and recycle all the shells and bones that come through
your kitchen, we will have enough calcium going back into the soil to maintain optimal
available calcium levels once we get them back up, as long as you are not exporting
significant amounts of your food.
We use all our dried crushed egg shells, and by crushing the oyster and paua shells,
and all the bones, after having used them several times in bone broths! We then make
a small fire and pile the bones on the fire (the word ‘bonfire’ comes from the old word
‘bonefire’). Both the crushed and burnt bones are then added a little at a time in layers
through the compost heap, which will at least begin the process of making the calcium
bio-available, and bind it to the humus which will help keep it where the microbes and
plant roots need it, rather than have it washed down in the soil with the water. You can
of course just buy agricultural lime as well, but using our own bones creates a powerful
circle, that feels very good! Getting the calcium right will ensure your plants can actually
begin to function effectively to their potential and take up other minerals they need from
the soil and the air.
We must be conscious while adding calcium that if we are to achieve the right minerals
in the right relationships we are aiming for 7:1 available calcium:magnesium, so we must
also be looking to add magnesium in this ratio to our heaps, if our goal is to raise them
both. Most of us will still be needing to raise only the available calcium. Dolomite lime is
the easiest way to add magnesium along with calcium.
As I write the 4th Edition of this booklet In 2022, I’m feeling that there is a possibility that
if we use ramial wood chip in our gardens, (ramial woodchip contains balanced levels of
all of the minerals required to grow a healthy cell) in the medium long term we will not
need to continue adding calcium because it is in the ramial in a balanced form. We just
have to get our soils to a certain level of functionality before we get to that point. I’ll keep
you informed on that as I see from our research here.
As well as bones and shells which are a great place to find phosphate as well as calcium
we can choose our carbon crops to be good calcium accumulators as well as the leaves
from specific trees that accumulate calcium well. See the Mineral Accumulators Chart in
the Resources section at the back of this booklet
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Local Phosphate Sources
Available phosphate is the second major mineral we need to focus on. We cannot grow
nutrient dense, high Brix food without high and balanced levels of available phosphate,
1:1 with available potash.
Finding local sources of phosphate is far more of a challenge. It is my understanding
that when we have high humus soils, phosphate is held in the humus and recycled in
the plant growth process. Phosphate is not used up when plants grow, but just acts as
an ‘usher’ to bring other minerals into the plants. After that it goes back down into the
roots and out into the soil as part of the root exudates that plants give back to the soil
(that feed the micro-organisms, and help give our soil structure, and is part of what
gets destroyed when we use rotary hoes). That means that if we focus on raising the
humus levels we will have to bring in far less phosphate, and we will have a far greater
chance of creating a sustainable long term solution. In our world the phosphate is held
in the bodies of our insects, our birds and our animals, especiallay in the bones and
the manure. Having as much insect and animal life held in our diverse and integrated
systems will in the long run solve our problems, but in the short term this needs to
become a major focus if we are to stop mining our phosphate in someone else’s backyard,
ruining their communities and ecosystems.

Animal Options
My long term ‘own back yard’ solution is to build forest gardens around all of our annual
gardens, creating high levels of of insect life and bird life and poultry life. It is the insects,
birds, and animals that hold the phosphate in their bones and bodies and manure that
maintain high health ecosystems. Having a chicken house that has a deep litter of fallen
leaves in it as a base for the chicken manure to make great high phosphate compost is
also a great idea while we get the bird numbers up again. For other ideas on cycling and
building available phosphate in your garden see our chicken compost solution on page
43, fish hydrolysate on page 56, bone and shell ash on page 47, Biofert on page 58 and
our Mineral Accumulators Chart on page 60.
Traditional, slow, low heat composted, high quality animal manures (using manure from
cows on high Brix pasture and/or being fed minerals from a recommended source, (or
on Management Intensive grazing systems, Holistic Management systems), are another
way to provide biologically active carbon, biologically available calcium, phosphate and
high levels of microorganisms, as well as high quality slow release complex nitrogen. The
old-time farmers knew composted animal manure was excellent for the trees and garden
and other crops, and usually had manure piles behind every cow shed or bale on small
farms, slowly turning to humus to apply each autumn to the farm, garden or orchard.
If you are wanting to use cow manure that has come from animals on low Brix pasture,
then compost the manure with the same minerals that we are using for the compost
heap! Do not put large amounts of manure in your compost heap however, because it
will heat your heap up and you will lose your efficiencies – we do not want our carbon
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backup in the atmosphere or our microorganisms killed and our nitrogen released either.
We’re aiming for maximum efficiencies and the best possible return of humus, minerals
and microbes (see 6. Building humus/carbon, page 36).
The BioIntensive system shows that the most efficient (retaining the highest levels
of carbon, nitrogen, humus and micro organisms) composting systems are 45-60:1
carbon:nitrogen, and at a maximum temperature of 55-60°C.
I also consciously choose compost crops for my Winter garden that are able to unlock
and so concentrate phosphate or even pull in phosphate from the air (e.g. lupins,
oats, alfalfa). I will also continue to plant shelter and hedgerow trees that concentrate
phosphate where possible, e.g. Cassurina trees continually drop needles, creating an
easy to collect mulch that is relatively high in phosphate and great in the compost heap.
Comfrey is also a great help, we can add loads of comfrey leaves to our compost heaps to
build available phosphate levels in the compost.
Finally adding ramial wood chip to my compost heaps, as I rake it off the paths in the
garden, along with weeds, has increased the available phosphate levels in my compost
so the ramial wood chip appears to be adding all minerals as it has traditionally been
known to do.

Iodine
A critical minor mineral that a lack of is wreaking havoc to our human and animal
health is iodine. Iodine ends up in the ocean and in our seaweeds and shellfish. Making
sure we recycle shellfish waste and especially seaweed through our compost heaps over
a period of time will mean we begin to bring the iodine levels back up to where we need
them to be. I recommend you read a book called Iodine: Why You Need It and Why
You Can’t Live Without It by David Brownstein MD if you have connections with breast
cancer, prostrate cancer etc. Incidentally (sp), paua ‘guts’ is a traditional food for some
Maori, and is delicious in small doses. Guess what? It’s fermented seaweed!
Using stock iodine (available through all farm supply stores) in stock troughs will help
ensure iodine is in our meat, eggs and animal manure. I also believe using stock iodine
in a dilute form in our compost heaps will be a great way to bring levels up in our veges
too. I recommend pouring 1-3 x 10 litre watering cans, each with ½ a cup of stock iodine
through each 1.2 x1.2 compost heap at intervals as it is made.

Fertiliser from Environmental Fertilisers
If I was looking for EF Minerals to add to my compost heaps which is what I did for a
few years, I would add EF Soil Force, as well as EF Natures Garden. Soil Force adds the
Phosphate and Natures Garden adds all 84 minerals required to grow a healthy cell. I
would also be adding agricultural lime. In 1 compost heap approx. 1.4m wide and 1.2 m
high (I make them in circles), I would be adding 5kgs of lime, 10 kgs of Soil Force and
10 kgs of Natures Garden. The resulting compost will cover approx. 50 sq m.
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Adding these minerals to your compost heap rather than straight onto the garden means
they are well locked up in carbon/humus and will remain in the plant root zone until
the plant roots ask for them and be far less susceptible to being washed away by rain
or irrigation. They will also have been worked on by the microbes in the compost heap
and be in far more plant available forms, than otherwise. If you don’t add minerals your
compost could easily have lower calcium and phosphate levels then the garden beds and
so the compost will not help to will not help to grow your veges. It will have a negative
affect! I learned this the hard way.

Using EF fertiliser in garden beds
EF Natures Garden is the basic product containing composted calcium and phosphate
plus humic and fulvic acids, sea minerals, seaweed, fish, many microbe populations, and
minor minerals such as boron and zinc. On our sandy soils we used it at 200-400gms
per sq m when planting initially and less after the second year, when we switched to EF
Soil Force. Until you get your Brix readings over 12-14, you will also need to add the EF
Active Calcium, a composted highly biologically available calcium product, following
instructions on the bags. Many of us will also need the EF Fish Plus, which is a form of
nitrogen that is bound to a carbon source, so does not burn up the soil carbon or wash
away to pollute your water source etc. You can tell if you need this by looking to see if
your plants are actively growing after other fertilisers have been applied.
If they still don’t grow, you probably need nitrogen. The refractometer will tell you. We
are aiming for a Brix of over 12, so if any of these three products help raise your Brix
then use them, according to instructions on the packaging.
Once you get a Brix reading of over 8-9, you will find that your plants begin to respond
really well to foliar feeding. You can test your own foliar sprays using the refractometer,
however you can buy them too. Environmental Fertilisers make a very good one, EF
Growth Foliar if you are looking for vegetative growth, and EF Fruit Foliar when you
want to encourage fruit set or seed set etc.
So – there are products out there that you can buy to get you going while the highly
mineralised compost heap is brewing. And to be honest, paying around $2-5 per square
metre a year initially to use these products is money well spent in my book. What could
be more important than our health… unless we can do it without buying the fertiliser.
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Ramial Wood Chip – What is it and how to use it?
I’m constantly looking for better ways, more local solutions, and more efficient solutions,
to building soil, high Brix food, and the ecology around me.
Several years ago, I discovered information about something called ‘ramial wood chip’
or rwc as it is commonly called. Ramial wood refers to the part of the tree that is 7cm in
diameter and less, including all the tips and bark. To make ramial wood chip these small
branches are cut and chipped during winter when trees are dormant. Ramial wood is
quite different to the trunk and larger branches which are much higher in carbon.
The best trees to use are deciduous, dormant hardwoods, and best to not include more
than 20% evergreen wood. Willow, poplar, maple and alders are all regarded as hardwoods.
Using the tips and smaller branches means there is a carbon nitrogen ratio of between
30/1 and 70/1, and all the minerals required for plant growth in balanced form. This
means that the soil food web is able to digest the ramial woodchip unlocking mineral
energy to grow the next crop.
I spent some time searching out as much information as I could on the internet and it
seemed that the value and uses of ramial wood chip have been known for centuries, and
there are people today finding ways to use it to great advantage in many different situations.
In particular I came to understand that ramial wood is basically ideal food for many
microbes, especially fungi, who break it down and in the process release all the mineral
energy required for building healthy cells back into the earth, perfect for our fruit trees
and vegetables to take up, and use in their growth process.
Here at Kōanga we immediately saw the value that using ramial wood chip could hold in
our forest garden. We have a one hectare forest garden containing many heritage fruit trees
in very poor, sandy pumice soils, and the trees were not doing well, with a lot of disease
and poor growth. Buying the fertiliser we required to remedy the situation was beyond our
means so we saw growing and making ramial wood chip as being a perfect solution. We
had already planted many forest garden support trees that we could use to make ramial
wood chip over several years and it was time to begin coppicing and pruning many of
these, so we began mulching the heavy feeding fruit trees in our forest garden with ramial
wood chip as fast as possible. Within six months we saw dramatic changes for the better,
with fungi coming up all over the forest floor, and far greater tree growth, fruit set and tree
health, and this is continuing to improve all the time.
I had not been expecting to find solutions to building our vege garden soils (both humus
levels and mineral levels) in local regenerative and super-efficient ways using ramial
wood chip. The information I found recommended placing 2.5cm of ramial wood chip
on vege beds in the Autumn, then forking into the top 5cm and planting a leguminous
crop into the bed, ready to plant your vegetables in Spring.
I was already hooked, I could see this rwc system could potentially revolutionise local
food production, creating the possibility for many small scale local food producers to
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grow food without having to buy fertiliser or even bring in anything in from outside
their gardens… so long as we surrounded our gardens with a forest garden, producing
not only the rwc required to feed the beds, but also bringing in the insects and birds
required to reconnect the broken phosphate cycles, bringing the phosphate back over
time to our garden soils.
I made the decision to start small and do lots of testing.
The first step was to get a Reams soil test done before adding the rwc, and again in
Spring when I pulled out the lupins before planting with garlic, onions and greens, all
heavy feeders. When pulling out the lupins it became obvious that the bed was very full
of white mycelium, which was connecting the lupin roots and the ramial wood chips.
The bed had become a connected mat of mycelium, rwc, soil and lupin roots.
It was also obvious that the mycelium had totally changed the nature of the soil, because
the matt of mycelium was so thick and strong it was holding air in the soil, rather than
the soil becoming compacted, and from that moment I didn’t feel there was any need to
do any aeration at all in any beds that had had ramial wood chip forked into the top 5cm
of the beds in Autumn.
My garden became a no-dig garden pretty much overnight, something I was not
expecting (I mean anybody can simply stop digging and say they have a no-dig garden,
but to have a no-dig garden that is maintaining soil aeration and soil building and
growing nutrient dense food is something special).
The Spring soil test showed a 10% jump in humus levels and a raised and more balanced
mineral profile. I grew my garlic and onions and lettuce to a Brix of 12 in that bed
following the lupins, with no added compost or fertiliser. That would not have happened
pre-rwc, the soil was very sandy.
I was excited about that because ramial wood chip is something we can all grow and
make, or access, and if that enables us to build soil so fast whilst adding balanced
minerals it could make regenerative local food production a real possibility.
Since then I have been trialling ways to use it that integrates well with the food I like to
eat and my garden plan. I noticed in the garden that every bed I applied rwc to in the
Autumn automatically became a no-dig bed from then on. I simply did not need to do
any aeration at all when I replanted beds. The fungi was apparently holding the air in the
soil, right down deeper than the top 5cm.
I developed a method of applying compost to the surface of beds being planted, in the
late Summer/Autumn for Winter crops and that has worked well, and in the Spring,
when I didn’t want to leave compost on the surface in the hot sun, I mulched it with
comfrey in the case of the tomatoes, and in the case of the peppers, pumpkins, and
climbing beans I put on ramial wood chip as a mulch only, planning to fork it in, in
Autumn before planting lupins. So I have been adding compost and planting straight
into the beds.
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Over 2 years I have watched what is happening, and developed a system of adding ramial
wood chip to all Summer crops, where that is easy to do, i.e., on one bed of dry beans I
plant every summer, one bed of tomatoes I plant every year, and my three pumpkin beds,
plus my five beds of flour corn, totalling 10 beds out of a total of 20 that I mulched after
composting and planting the crops in Spring.
All the other Spring planted crops did not suit being mulched, so I left it until Autumn to
apply and dig in the ramial wood chip. The garden is 200 sq m or 20 beds, so there were
10 beds where the Autumn procedure has become to simply fork in the ramial wood
chip that was already applied as mulch in Spring, and then apply ramial wood chip to all
other beds possible in Autumn.
It turned out that I had four beds each Autumn that did not suit to apply ramial wood
chip because the crops I was planting were not legumes and would not like growing with
ramial wood chip freshly dug in. It turned out that those beds were my three beds of
Winter heavy feeders, brassicas, endive lettuce etc, and the other bed was my carrots and
beetroot and root crops bed.
So I could only see positive effects in the garden in terms of soil health, soil tests results,
crop health (with the exception of tomatoes) and super noticeable increased crop
production. My beds were producing far more than previously.
Tomatoes are a vegetable that prefer a less fungal and more bacterial environment so I
now mulch in Spring after composting the bed that had rwc the previous Autumn, with
deep comfrey and alfalfa mulch, which I add to each month until the end of January.
The tomatoes did not like being mulched with ramial wood chip, but on the other
extreme end, the garlic and onions loved being planted into the newly forked in ramial
wood chip in the Autumn, even though they are not legume crops. I did it by mistake the
first time, and couldn’t believe how well they did.
Another interesting thing I noticed is that the weeds have totally changed. Obviously
the beds are growing weeds that prefer a more fungal environment, but overall far less
weeds over Summer, way less weeding, but over Winter a weed that was not that obvious
previously, became far more prevalent, speedwell, amazing bee food.
Now that I have been trialling using ramial wood chip over three years, I can see I love
it, and it has huge potential. I can also see that if it is not easily available cheaply, which it
isn’t for all of us, then it is possible we could grow our own. We have begun to work out
how much area will it take to grow enough ramial wood chip for each sq m of garden we
apply it to. (Three years later we have now worked out that we will need to plant an area
in coppicing trees, (willows and alders are what we used in our tests) that is equal in size
to the area it is being applied to, if it is applied every year.
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Our soil is pumice sand and I have added it three years in a row now and I can easily see
that there might come a time when I would not need to do it so often, and after three
applications annually, it feels that right now is that point in my garden. After having
watched the change and growth of my soil, I feel as though I could make good decisions
around how often to apply it.
A European practitioner says he only does it every 6 years, and that is all he does to
maintain soil fertility. As well as using rwc to feed the microbes in my soil I’m going to
continue making compost, as well as using my chicken/Autumn leaf compost, as well as
the vermicast we make.
I wonder just how good the ramial woodchip will be at continuing to raise calcium and
phosphate levels, the two biggest challenges for most of us, and in the meantime I’m
going to also continue to make compost under my chickens using Autumn leaves in
order to continue raising the phosphate levels in a local regenerative way.
There are still many questions for me. Even if we have balanced minerals in the ramial,
what if we began with badly unbalanced minerals, i.e., nowhere near enough available
calcium or phosphate then we may need to add these in other ways at least initially, or
can we use ramial alone to build our soil to grow high Brix crops?
We have been growing and chipping alders and willow and measuring the output of rwc
per sq m of tree grown, and it is clear that the area involved to grow enough wood chips
to apply 2.5cm to every sq m of garden bed depends on many factors like:
13.
14.
15.
16.

The tree species being used
How close they are planted
How often they are coppiced
Conditions they are growing

It also seems clear that there are patterns that we’ll be able to see pretty soon, which we
will share.
It seems obvious at this point that a diverse, integrated set of strategies for building soil
will be the best option, so adding the strategy of using rwc to those strategies already in
place that feel good and appropriate for small scale gardens, could be the best option in
terms of space needed, time taken, costs etc.
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Our rwc trials here include:
•
•
•
•
•
•
•

Alnus glutinosa (the only one that coppices well, we find)
Several special willows including Egyptian and other forage willows
Poplars, especially Kawa and other new cultivars being trialled here
Maples
Mulberries
Chestnuts
Oaks

All of these trees are called ‘deciduous hardwoods’ and all coppice, or pollard very well.
Maybe you can tell I’m excited by this whole topic, I promise I’ll keep in touch!
I can see now that possibly the most powerful thing we could all do to be building life,
creating REGENERATION and especially amazing soil and high Brix vege is to be
planting trees that can be coppiced year after year.
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Make Your Own Fish Hydrolysate:
This recipe will make a few litres of fish hydrolysate, our larger volume recipe follows
this one:
1.

Buy/catch a fish.
TIP: Any kind of fish will work. In fact, you might as well use trash fish, or fish
discards like fish heads, guts, etc. I like to use whole fishes though as I think that
makes for a better product.
2. Now, ideally you would throw the fish into a blender to mash it up into little pieces.
Cutting it up first will help, and you may prefer to have a separate old blender for the
job. Remember, the finer the fish bits, the more effective the fermentation.
3. Add water. You can use a simple guide of 3:1 – 3 parts water to 1 part ferment
material. One roughly 8 inch fish comes to about 500mL when ground up, so I add
about 1500mL water.
TIP: ALWAYS USE NON-CHLORINATED WATER. Chlorine kills microbes.
Leaving chlorinated water to sit overnight doesn’t release the chlorine these days as it
used to. You will need to find unchlorinated water.
4. If you are using a blender, blend up the mixture. The water helps keep it loose so it
blends much better after you add the water.
5. Add lacto bacilli (whey) to blended fish mixture. I use 2tbsp per L. You can use
more or less if you want 2tbsp/L is plenty though. Add 1/3 parts sugar. This should
be 1/3 the amount of fish you’ve added. Sugar will be either molasses or some kind
of unrefined sugar such as coconut sugar, rapadura etc., cane sugar. (The sugar or
molasses is basically a source of carbon which helps to hold the nutrients and stop
them washing away or burning up the carbon in the soil once applied)
TIP: Try not to use white sugar since it is chemically bleached. Just use whatever is
cheap. Glucose gives microbes energy. Whatever you have access to cheaply, go for it.
6. If using sugar, the equivalency is about 1KG sugar = 1L solution. So if you have 500mL
of fish, you want 1/3 of that in sugar. You’d use about 167g sugar, or roughly ¾ cup.
7. Blend the whole mixture up a bit. It’s good to have it as fine as possible. Up to you
how much you blend it, I blend until I don’t hear so many bones crunching in the
blades of the blender.
8. Now you have liquefied fish, sugar, and lacto. Pour this mixture into a container.
Loosely cover the container. No need to seal, because the container will explode as
CO2 is released by fermentation. You just want to make sure other things don’t get
into it. I use a container with a lid and loosely screw the cap on top (just make sure
you don’t seal it because it WILL explode).
9. The process takes anywhere from 3 weeks to over a month. How do you know it’s
finished? By the smell.
10. You know when it’s done when there is no smell anymore. During fermentation
there is a nasty smell, but once completed, there will be almost no odor. You can
open it, and put your nose right up to it. Take a whiff. Nothing but a faint vinegar
smell. Now you know its done.Congratulations! You’ve made your own Fish
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Hydrolysate! Transfer it to a smaller container, usually just a smaller water bottle,
just for convenience. At this time, use a strainer and a funnel to strain the bones
and scales out of the hydrolysate. But don’t expect a lot. From a whole 8-10in tilapia,
you will only get a little tiny pile of bones/scales. They will feel kind of rubbery, not
brittle. Throw these in the compost pile or garden, they are excellent fertilizer and
microbe food, already inoculated with microbes!
11. Leave the cap on the strained concoction loose until you see no more little bubbles
forming. Then cap it and store it for use as your own natural fertilizer.

How to use this fish fertilizer:
Mix 10 mls per litre or 100:1 for larger amounts, i.e., 100mls in a 10 litre watering can or
venturi system via a garden hose. It is essentially a soil drench which the microbes love
and which gives the plants a real boost.
•
•
•
•

Use as a soil drench as opposed to foliar spray.
Inoculate compost to boost fungal population. This is huge – major growth booster
of fungus.
Use in compost teas to boost fungal growth, add Nitrogen. Use at ¼ strength for this
application (½ tbsp per gal).
Mix in water when watering plants, as a natural fish fertilizer and to enhance
populations of microorganisms in the soil.

We Make it 200 litres at a time! We make it in 200 litre barrels, and the recipe then
following the same principles is:
•
•
•

•

40 litres of fish put through the garden chipper
160 litres of spring water
13 litres of molasses (this is the only brought in ingredient, which we feel
uncomfortable about so we’re looking at other options, traditionally soot was used,
but we think we can put biochar through a chipper and get enough fines to use to do
the job)
2 litres of whey

Follow everything as above. When making it in a 200 litre barrel put a tap into the barrel,
a 300mm tap is best, 30cm above the bottom of the barrel so it never blocks up when
extracting the fertilizer, and make sure you have the barrel up off the ground enough
to fit a bucket under the tap, as well as a well fitting lid to keep it from being a smell
nuisance while it matures. It’s also important to stir it daily for a few weeks when you
make it in this quantity, until the fish is decomposing and the smell is lessening, then
stir less frequently until the smell is gone. It takes 4-6 weeks to be ready with no smell in
Winter here near Wairoa. It is faster in warm weather so long as it is stirred daily.
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General Liquid Fertiliser
Substitute the 40 litres of fish meal, or ground fish, in the recipe above, for 40 litres of
seaweed, or cow manure, or comfrey, or a mix of any of these and follow the rest of the
recipe, to ensure once again the nutrients are not water soluble and will not wash away
and or unlock the carbon in the soil upon application. Add ingreients that match your
own mineral deficiencies.
Mix 10 mls per litre or 100:1 for larger amounts. I.e., 100 mls in a 10 litre watering can or
venturi system via a garden hose. It is essentially a soil drench which the microbes love and
which gives the plants a real boost, whilst adding to and balancing your soil minerals.

Bio-Fert
We have a fresh rumen from a free range organic cow, this has been placed in a 200 litre
barrel with an airlock and 2 litres of molasses with 50 lires of water (non chlorinated) for
the past 2 days to keep healthy for making bio-fert.
We split the rumen solution into two parts, about 40 litres of rumen and solution in each
barrel and then add the following to each barrel.
•
•
•

•
•
•
•
•
•

6 litres of fresh, non-pasteurised, organic, full cream milk
2 litres of molasses
½ rumen and water from barrel (as above). If rumen is not available then use very
fresh manure from a pasture fed cow. The best alternative to the rumen is very fresh
manure from a nursing calf, use 50 litres of manure per 200 litre drum, stir well
with water.
3 kgs wood and bone ash, 50% phosphito/50% wood and crushed burnt bone ash
(phosphito is a specialist process and is optional here).
½ kg fresh bakers yeast
1-5 litre worm juice
10 litres dry kelp powder (used for cattle feed)
2 kg rock dust (all-rock)
1 kg rock phosphate

Leave for 6 weeks with an air lock, then add another 2 litres of molasses and 1 kg of
bakers yeast, leave for another 6-8 weeks in cool climates warmer climates may require
shorter time.
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The final product should smell strong but certainly not putrid, it should be amber or
light brown but not purple or very dark brown (will smell bad anyway), there is typically
a skin on top of the liquid. Check with pH meter and it should be around 4.5. At pH 4 it
is stable, if above pH5 is may require more time to mature.
If making bio-fert in cooler climate, keep warm, it may be kept on the west side of a
building etc.
Keep the air lock bottle on the side of the barrel and only fill the barrel to 200 mm from
the top. Check water in the air lock often to ensure that it is filled adequately.
Takes a bit of practice and a bit of management, this is the basics and will be a great
product for gardens, orchards, foliar spray and ground applications.
I have used rumen or manure for making bio-fert, at the end added the two barrels
together and had a very good product.
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Mineral Accumulators
Quick reference chart showing the most apropriate trees to grow in our forest gardens to
ensure a wide range of minerals are accumulated and recycled and or gathered to use in
vege garden for compost.
Tree Species
Willow leaves & bark
Oak leaves
Cassurina
Birches
Mullein
Comfrey
Plantain
Cleavers
Horsetail
Linden
Maples
Dogwoods
Lupins
Oats
Alfalfa
Tagasaste
Tree lupin
Tree medick
Lespedeza
Acacia pravssima
A. retinoides
A. cultriformis
Siberian pea tree
Maakia amurensis
Alnus rubra aurea
Alnus glutinosa
Alnus rubra
Viburnum spp
Laburnum spp

Nitrogen

Good accumulator
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Calcium

Magnesium

Phosphate

Potash

Outstanding accumulator
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Reams Soil Test Example
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P.S. The available calcium levels here are really good because we added lime every week
to this compost. If we hadn’t done that the calcium levels would have been really low
because with laying hens the calcium leaves the system in the egg shells. We have to
ensure ‘the system’ brings the eggs shells back!
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Finally
I realise that this information will bring up more questions than it answers for some of
you, but do not let that immobilise you. Maybe you also could study this through books
or workshops, field days, discussion groups etc. There are a lot of wonderful books.
Those that have been most useful to me are listed in Recommended Reading, following.
Each of us will find a different way, but I feel it is vital for the future of the human race
that we learn now to take care of our soil and to grow high Brix food. Let’s not be hung
up by ideology or dogma – what most of us are doing and/or have been doing does not
do it. Check that out with a refractometer! Let’s go for life.
If you are keen to get together with others in your area to share ideas and discuss your
Growing Nutrient Dense Food journey, we are willing to publish your contacts on our
website so you can contact each other. Let us know your name and a contact that tells
people what area you are in. This is a journey for all of us, and sharing experiences and
information is a great place to begin. If you have a local Weston A. Price Chapter, you
may find a group of people there who would love to share this journey with you as well.
(See www.wapfwellington.org.nz to check where NZ chapters are.)
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Recommended Reading
This range of reading material brings you all the best information I have found so that
you can do the best possible job, in the fastest and most efficient way of growing highly
mineralized soil that is capable of producing high Brix crops and healthy people. It is a
combination of many people’s life work.
Nourishment Home Grown by A.F. Beddoe
Nutrition and Human Degeneration by Weston A. Price
The Sustainable Home Garden by John Jeavons and Carol Cox
How To Grow More vegetables Than You Ever Thought Possible on Less Land Than You
Ever Imagined by John Jeavons
Kōanga Garden Guide by Kay Baxter
Acres USA The Voice of Eco Agriculture
Primal Body - Primal Mind by Nora Gedgaudas
Deep Nutrition by Catherine and Luke Shanahan
Teaming With Microbes by Jeff Lowenfels and Wayne Lewis
Humanure by Joseph Jenkins

Growing Nutrient Dense Food | 65

For more information visit
www.koanga.org.nz
RD 5, Wairoa, 4195, New Zealand
Phone (06) 838 6269
Email contact@koanga.org.nz

