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Preamble
This post really needs a preamble to say upfront what it is all about.

We live in an era of unprecedented apparent sophistication.

Our ability to store and manage incredible 
quantities of data seems to give the power to both 
political and commercial interests to manipulate 
public attitudes and actions in a way inconceivable 
just a few years ago.

We have the technical ability to grow food, which is 
convenient, taste good and is cheap in a way totally
divorced from the conventional methods of food 
production, no longer needing soil and biology as 
the core of production but relying on chemistry.

Yet a little virus from some small and unidentified 
animal can throw the entire world into a state of 
uncertainty with survival being a day to day 
decision.

We can't do much about either digital power or the 
virus but food is the one area where everyone can 
decide for themselves what they want to eat.

 Clearly many people are totally comfortable with 
the chemical industrial method of food production 
and without doubt the power of manipulation of 
people on mass is being used on a massive scale 
for profits.
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However there are some people who are not sold 
on this approach to food production and see 
benefits in the soil and biological methods we have 
evolved and adapted to over millions of years.

This post looks at why this is a sensible decision 
and how to make it work in this era of hyper 
technological advances. 

At a mundane level is shows how to how to prepare
soil for Wicking and Gbiota beds but I want to talk 

about 'why' so this is not just a simple 'how to' post.

How life started on earth

Singing the praises of bugs
Let’s be fair, bugs were here on the earth first and if
they hadn’t arrived from where ever prehistoric 
bugs come from we would not be here either.

Bugs, particularly the fungi with their long thin and 
very sharp hyphae with their potent enzymes can 
break down rocks to release the minerals so there 
are available to plants.

And plants and their cousins the plankton in the sea are the way we capture the suns 
energy which powers us and much of the world’s living creatures.

The early plants plants could simply not exist 
without the bugs, so they play a teachers pet game 
in which the plants put out sugars and their pets 
favourite treats so the teachers pet, the bugs, can 
flourish.

That means that if you have a natural environment 
with many varieties of plants you end up with a 
whole bunch of different bugs. 

 So many in fact that we end up with millions of 
different sorts of bugs, which may be great for 
organised people that love to classify things but I 
find a bit overwhelming so I just try and understand 

how they all work together.
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But what is really exciting (at least to me) is that these bugs do much more than break 
down rocks, they put out sticky stuff (maybe not the scientific term but it will do for now).

So you can take my yucky clay, which has an 
incredibly fine particle size and stick them together 
into aggregates so making real soil, which has a 
really nice structure, just right for the plants to put 
down it’s roots - and it's still full of nutrients.

So this is one of the great deals in the Universe,  
the plants gets a nice home full of food for their 

roots, while the bugs get a nice mummy to look after them.

But wait, the climax is yet to come there is a third player, us.  Well actually all living 
creatures which slither, slime, run, jump and fly across the globe.

The show ain't over to till the fat lady sings
Now plant’s have a bit of a design flaw.  The can’t 
get up and walk about (apart form John Wyndam’s 
Triffids which I think is a bit of a fib). So being great 
negotiators they do yet another deal with the 
creatures that can slither, slime, run, jump and fly.

And the deal is that the plants give them food while 
the creatures take their seeds to somewhere or 
anywhere else, just take the little brats away.

But there was a snag with this deal,  the creatures 
could not readily digest the food the plants were so 
kindly providing.

So the plants said to their friends - the bugs - why 
don’t you go along to Auntie Toad or Uncle horse 
and digest their food for them,  you will get a nice 
warm home and plenty to eat,  all you need to do is 
chomp up their food for them so it gets into their 

blood stream.

But I guess the bugs got a little excited about a change of pace and actually living in a 
creature that actually moved about so decided to be really friendly and do all the jobs that 
bugs are good at.  
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They decided that they would do much more than 
digest the food, they would all chat together to form
what people now call swarm intelligence and 
working with the head brain decide how much and 
what sort of food their creature should want to eat, 
how much fat it needed to store and where to put it.

They decided they could form part of the immune 
system to protect their creature from the bad bugs, 
and also they made a whole load of chemicals, 
particularly the feel good hormones so they would 
have a happy creature to live in.

Now the plants and the bugs chatted away deciding
this was a really good way of working together so 
they set up a system where when the creatures ate 
the plants  all the bugs would come along for a ride,
what we call now pre and probiotics but have 
existed for millions of years.

The are the norm.

Now all this silly talk is because I spend too much time trying to explain to my grand kids 
ideas that if a talked like a normal adult would be totally incomprehensible to them. 

So let me just summarise the key points in more normal language.

The big decision
Every morning I have a cup of green smoothie.  I 
pick the leaves directly from my Gbiota beds and 
put them in the blender with some bananas and 
other fruit so they taste a bit nicer.

If I get out my microscope and look at what is 
actually in my green smoothie it is a bit 
disconcerting, should I really be drinking this stuff?
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My bug family

Those little twin lens hand held microscope are 
really useful for seeing the bugs we just cannot 
quite see with our naked eye.  The magnification is
typically only about 10 times but they give as a 
good feel for the larger bugs.

A microscope set to a magnification of around 100 
times reveals the mass of the smaller bugs which 
are a really fascinating collection of actual 
creatures moving about.

But looking for the basic micro-biology to see the 
bacteria sized bugs needs much higher 
magnification of around 1,000 times  and can be a 
tricky affair requiring staining so you can see the 
minute cells.

Aerobic and anaerobic bugs
There is a major issue in that the bacteria we find 
in the soil, which is generally aerobic with plenty of 
oxygen and a non aggressive environment  is not 
necessarily the same types as those in our guts 
which are anaerobic and have learned to live in a 
pretty aggressive acidic conditions.

This makes people somewhat sceptical about the 
pathway for the bugs from the soil to our guts.

However there are many scientific investigations 
showing how effective eating plants is for changing 
gut biology.  
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People experiencing a traditional life style have a 
far higher and more robust variety of species in 
their guts than those eating a traditional Western 
diet.  There gut biology changes with the season as
their food changes so there is no doubt that the diet
is affecting their gut biome.

However it is always more satisfactory to have a 
clear understanding of the mechanism.

Of course is could be like the bugs in my soil, they 
are there all the time and the diet is purely 
prebiotics, feed them and they will grow.

That does not seem a satisfactory explanation to 
me.

We know that people have been fermenting for 
over four thousand years and in traditional 
fermenting no additional bugs are added, may be 
just some salt to keep the bad bugs at bay, so we 
can be sure that plants are full of living bugs or 

biology.

But what about the discrepancy between the 
species in the soil and our guts.  My hypothesis is 
that the creatures we can see darting around when 
using lower powered magnification are fully 
developed creatures with guts just like us which are
full of the beneficial biology which we know 
reinforces our guts when we eat plants.

As they are actually inside the plants they maybe 
able to survive the acid conditions in our stomachs, 
like a natural encapsulated probiotic.

A great project for some budding Ph. D student to 
investigate further.  But this follows the natural path 
of science, the pioneering scientist shows 

something works empirically without a full understanding of the mechanism but this 
motivates a second wave of scientist to reveal the full mechanism.

We may need to do more work on the mechanism but we can be sure that the food we eat 
has a dominating affects on our guts.
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Should I really be drinking this stuff?
I pear away in my microscope at the mass of tiny 
little creatures all wriggling about in my green 
smoothie and wonder if I should really be drinking 
this stuff.  

I think many people would be quite revolted if they 
actually saw all these little creatures wriggling away
- but life is never simple and sometimes people just

have to take decision without a total understanding.  It's called risk management.

What I do know is that my body is the result of 
millions of years of evolution in which a deal has 
been struck between creatures (in particular me) 
and bugs.

I provide a nice warm home for my bugs and 
provide them with abundant food they really like. In
return they provide me with a whole range of 
services, from dietary control, killing of the 
inevitable bad bugs and making a whole range of 
hormones and chemicals.

But this is more than a friendly cooperative 
arrangement - it is literally a question of life and 
death.  If I die they die, (by starvation) which give 
them a pretty good incentive to keep me alive.  

But it works both ways, if they die I die slowly from starvation or quickly from the bad bugs 
taking over.

This is an arrangement which has been successfully working for millions of years.

Changing times
But in the middle of last century the game changes 
and humans developed chemical-industrial 
agriculture, which produced food in vast quantities 
at low cost. 

True the food was very convenient requiring little 
preparation, was high in sugars and fats so was full
of energy and, even better, it could be made to 
taste really nice by adding chemical flavourings 
which were often addictive so this food became 

extremely popular.

Whatever the reason, convenience, cost, taste or marketing they just took off.
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But there were negatives. The chemicals were 
highly effective in killing of bugs, which was very 
good for production and profits but not so good for 
the bugs that live in my guts and look after me.

They are my friends.

For millions of years we have eaten food grown in 
nutrient rich biologically active soil.  There is a 
pathway, maybe a hidden path, that runs from the 
soil to our guts with the health of our guts 
depending on the health of the soil.

And our guts do much more that digest our food.  
Our guts have an intelligence, our gut brain, as cells
communicate with each other and our head brain to
decide how much and what we want to eat and 
where and how much fat we store.  

Failure of our gut brain to work properly is a root 
cause of the modern diseases of diabetes, obesity 
and dementia.

Much of our immune system lies within our guts 
providing us with defence against disease, such as 

the current Corona virus.

Our guts also produce many essential hormones 
and chemicals such as the happiness or feel good 
hormone - dopamine. 

Soil is probably the most underrated stuff on earth. 

It is critical for our health and for our survival as a 
species. I pay homage to our soil and all the little 
bugs that keep us fit and healthy.

So I have to take a decision, and I have to take this decision without the full facts.

8



There is a saying (which I invented but try and pretend was the product of some wise 
sage) which says that 

science is the art of managing truth and engineering is the art of 
managing ignorance.

Which is a polite way of saying that engineers typically
build things without really knowing what they are 
doing (look at the magic term safety factor which is 
really an ignorance factor).  If it works they celebrate, 
if not they try again (and again).

So the decision I have to take is do I do what most 
people do and eat food which is convenient, tasty and 

cheap but is laced with chemicals which will kill of my friendly bug in my tummy which 
have been looking after me quite nicely or do I gulp down my green smoothie, which 
actually taste OK but I know from perving through my microscope is full of very small but 
living creatures which may actually help me stay alive.

I took the decision to gulp down my green smoothie and feed my guts biology.  You have 
to take your own decision, it is not my job to tell you what to eat.

But if you want to follow my decision, and I am eighty years old and fit and healthy, this is 
the way to do it.

How soil works
There is one extreme view that soil is just there to 
hold up the plants and all you have to do is to apply
the water and nutrients the plants need and they 
will grow.

Very unfortunately that is true and is the way much 
of our food is grown, it works and leads to cheap 
food but the results are disastrous for us.

Health starts in the soil so lets get stuck into how to grow soil which will make us healthy.

And a good place to start is how NOT to do it.
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How NOT to make soil
There was a time, many, many years ago when I was 
full of the energy and confidence of youth.  

I like to read so brought several books on soil 
technology, the early chapters were all about the 
physics of soil, particle size and distribution, and the 
surface physics of soil particles.  So armed with that 
dangerous combination of a little knowledge and lots of 

enthusiasm I set out to change the earth and grow my vegetables. 

And did I stuff it up? Sure did!

Particle size and distribution
Soil matters.  Many years ago, in that youthful state of ignorance I wanted to grow some 
vegetables but my soil (if that is what you could call it) was a heavy clay, like rock when 
dry and porridge when wet.

So full of youthful vigour I brought myself a rotary 
hoe and before you could sneeze my block was a 
beautiful tilth of ground up clay.

Then it rained (for Australians with a bad memory 
that is water droplets that fall from the sky).

Dramatic is a strong word, but in this case it is a bit 
mild.  My beautiful tilth turned into a soup - then 
dried out to from a landing pad for space craft, 
making concrete look like putty.

The first thing people tend to think about with soil is the texture, a combination of particle 
size and distribution - yet is the least important characteristic of soil so skip Chapter one in 
the soil book.

As I will show later it is the soil biology and its ability to form aggregates which create the 
soil structure that plants need to grow.
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Chemistry
So the next Chapters in my soil book was about soil chemistry, all about Ph and all those 
essential minerals.  Maybe this would give me better luck.

So a bulk purchase of Gypsum and my block soon 
looked like there had been a summer snowstorm 
from the tonnes of gypsum I had spread with my 
then youthful vigour.

But apart from leaving a rather pretty white trail 
from the block to the kitchen, and a severe finger 
waggle from my wife,  it did nothing for my 
vegetable growing.

So I discarding my standard soil text book I went for
option three - bugs and as they say third time lucky.

No don't get me wrong.  You have to get the soil 
chemistry right,  there are minerals that the plants 

need but we need many more minerals, particularly the trace minerals which are essential 
for our health (but not the plants) and are typically missing in modern soils. Minerals like 
selenium, iodine, zinc, chromium and more.

We can't possibly be healthy without that spectrum of minerals but it is simply not enough.

If we want to be healthy we need soil biology.

Bugs to the rescue
The great thing about a couple of failures is that success, when it comes is so much 
sweeter.  And bugs are a great success story.  My failures with soil were over fifty years 

ago, and almost forgotten but since my success 
with bugs I have become a bit obsessive about 
bugs.

There are of course, negatives about being 
obsessive about bugs.  In the days before the virus 
and social isolation when we had parties I have to 
tell you that “are you into bugs” is not the most 
effective pick up line.

But I have to say that not only do I like bugs, I like the word ‘bug’. It is so much more 
expressive than the more technical words like micro biology which has no emotional ring 
like good bugs and bad bugs so I use this simple word all the time.
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Making soil for Wicking and Gbiota beds
Rather than buy in some expensive soil you can probably make your own soil from what 
you have, but don’t think you can just shovel in a load of top soil into your beds - you have 
to work at it.

And while you are at it you need a change of self image.  Instead of thinking of yourself as 
a vegetable farmer you need to think of yourself as a bug farmer.  The bugs are there to 
grow your vegetables, they have been doing it, very successfully, for millions of years.

Don't get hung up on particle size and distribution

Don’t worry too much about the particle size and distribution of the soil (sand of clay) you 
are going to change it anyway. If it is seriously heavy you may like to add some vermiculite
or similar but you will be adding loads of compost anyway which should do the job anyway.

Get the chemistry right

You will need to get the chemistry right, that is likely to mean adding gypsum of lime to 
help break down really heavy clay and to tune up the Ph.

You will almost certainly need to add some rock dust, particularly volcanic dust, to get the 
broad spectrum of minerals needed.

You should get all the N, P and K from the compost and manures you will be adding later 
to feed the bugs, most rock dusts have plenty of the secondary minerals like magnesium, 
calcium, zinc, etc but finding a rock dust with the trace minerals like selenium, iodine, 
chromium etc on the specification can be a challenge but the are probably there anyway.

Chromium is an essential mineral for humans as it controls our blood sugars but for some 
reason mineral suppliers seem reluctant to put it in the specification, I guess they think 
people will link it to the heavy metals like cadmium, mercury lead etc.

Time to grow the bugs
You can go out and buy bugs, but I am not at all sure that you need to.  If you feed them 
they just seem to come.

I am not sure that this is totally correct, as at one time I went out and bought various 
mycorrhizal fungi, nitrogen fixing and composting starter kits and I really could not say that 
I saw much difference.  But I do know for sure that if you want the bugs to grow you have 
to feed them.

I know that if I plant Sunflowers they will put out the food that Mycorrhizal fungi love and in 
a short time I can dig around the roots and see all the white hyphae growing.  Whether the 
fungi were lying dormant all the time in the soil or whether they were left over from a 
previous experiment I cannot be sure.
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I also collect a lot of compost so maybe they came from that, but I have not bought any 
soil starters for years.  This is just an experiment you will need to carry out on your block.

But the catch phrase if you feed them they will come seems to work pretty good for me.

Bug food comes from simply growing plants that will put out the exudates to feed the bugs.
The greater the variety of plants species in your cover crops the greater the varieties of 
bugs you will grow.

Closed and open beds

I have a natural preference for open beds, e.g. where there is a direct pathway from the 
bed to the surrounding mother soil but closed beds do have a role to fill.

However I recommend that  soil for a closed bed should be grown outside the bed directly 
on the ground to get maximum contact with the soil.

Bugs vary greatly in size, we can see the macro creatures likes worms and I always think 
of worms as soil canaries, if there are worms then there should be a broad spectrum of 
bugs we cannot see.

Replacing the composting

I always recommend that in either Wicking or Gbiota beds that the base of the bed should 
be filled with compost then a layer of soil place on top.  The compost then becomes a 
breeding ground for the bugs and a slow release fertiliser.

I like to use good compost which is nicely nutritionally balanced.  I have used organic 
material like wood chips, saw dust, cardboard etc. but they need a load of manure to 
supply the nitrogen.

Green manure, weeds, pruning etc are fine and soon decompose.

In a Wicking bed the roots will enter the compost layer and dry them out between 
irrigations so they should not turn putrid, but if you over water they will develop a serious 
pong. In a GBiota bed the compost tea is never allowed to become stagnant as it is regular
circulated with a good flushing of compost tea - a far more reliable system.

However there is an issue as the soil level will be continuously dropping so topping up with
further compost is needed.

We know that we don't want to be disturbing the soil all the time.  This destroys the soil 
structure which our little friends have created for us and is particularly damaging to the 
fungal hyphae.

Applying mulch is an obvious and effective solution, I use a lot of mulch to help control the 
weeds as I am a bit fanatic about not using toxic chemicals.

But I also use a techniques of the moving trench.  I just dig a small hole and spread the by 
now beautiful soil around the bed, and load up with fresh compost.  The hole just moves 
around the block creating a mobile trench.
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Other methods are to use a compost bin with holes in the base so the worms drag out the 
old compost and redistribute the soil.

All good methods, just don't dig up the whole bed unless you really have to - it takes a long
time to for our friendly bugs and worms to create a really nice soil structure.
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