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This is a dynamic document meaning I keep on changing as I learn more - watch for the 
dates.

Preface
Gbiota ™ aim to provide food which will enhance gut biology and provide essential 
minerals and phytonutrients.

This required nutrient rich biologically active soil free from toxic chemicals.

This manual is in two parts, the fist looks at the horticultural issues, particularly the 
challenging job of growing plants without using toxic chemicals, the second the mechanics,
the pumps and pipe stuff.

This may cover the technical issues but there are equally critical social and economic 
issues of how to get the produce from the farm to the consumer so it is economic and fair 
for both grower and consumer and there is confidence that consumers are actually getting 
what they are paying for. 

Nutrients
The world of diet is like world war 3 on steroids.  My interpretation is pretty simple.  

We need some food for energy which comes from simple compounds in sugars, carbs and
fats. In a Western diet we eat far to much energy food anyway so it is a waste of Gbiota 
beds to use them to grow energy food. Leave that to the mega farms and corporation - 
they do it very well. 

We needs some food to replace our body parts as they wear out, these largely come form 
phytonutrients which are highly complex chemicals providing all the replacement food we 
need with the possible exception of B12 which normally comes from animal products. I 
force myself to eat a dozen oysters with a glass of red wine once a week - total torture but 
I am sure I have enough B12.

I am sure that there are people who are deficient in these more complex nutrients but it is 
not the main cause of the current health epidemic.
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But what seem to be missing from the world war 3 debate on diet is that we need to feed 
not just ourselves but our gut biota.

Our gut biota form part of our intelligent control system which manages our body, we don’t 
have to think about our heart beating or our lungs breathing - our control system does this 
automatically for us and really we have little control over how this brain works.  We don’t 
even understand how it actually takes decisions but medical science has a pretty good 
idea of how it implements these decisions.

For example if our intelligent control system has decided we need more food our gut biota 
produces a hormone called ghrelin which makes us feel hungry so we want to eat. Our gut
biota say it is hungry and it needs more gut biota food so it makes us hungry so we feed it.

But due to a design deficiency it does not send precise instructions on what type of food 
we should be eating to keep our gut biota happy.  When we were evolving this was not as 
issue as the available food back then was low in sugars and fats and high in the nutrients 
which feed our gut biota.

Now the food available is high in sugar and fats and low in gut biota food so we keep on 
getting signals to eat more, the gut biota goes into panic mode and sends out instruction to
store the fats anywhere and everywhere (like in our pancreas and brains) and we have the
diabetic, dementia epidemic.

So the purpose of the Gbiota beds is to provide us with the food out gut biota wants so we 
stop feeling so darned hungry. 

Note on legalities
I want people to use the Gbiota bed technology, but I had some nasty experiences when I 
pioneered Wicking Beds with fake technology Wicking Beds.

Gbiota beds can save people lives so I don’t want fake Gbiota beds.  So here is the deal - 
everything I write is classified as in the Creative Commons system which means anyone 
can use the technology and write about it but must acknowledge the original source (Colin 
Austin).

If you are using Gbiota beds for your own use then how you use them is your 
responsibility.  However it is a very different issue if people are buying the produce thinking
they are buying Gbiota grown produce, we are putting  a lot of effort in explaining to people
the health benefits of Gbiota beds and they need to be sure that they are buying genuine 
Gbiota technology.

So I have registered Gbiota as a trade mark,  growers can promote their produce as grown
in a Gbiota ™ bed but they need to create a home page on the www.pickandeat.shop web 
site and describe how they are using Gbiota beds so people are fully informed of how the 
produce is being grown, and allow reasonable customer inspection of their farms for 
inclusion in the customer review section and sell their products  through the 
www.pickandeat.shop web site.
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Health begins in the soil
For four billion years soil has been created by micro biology breaking down rocks while the
macro organism help create the essential soil structure.  Continuous production gradually 
reduces the available mineral content of the soil which is generally replaced by the farmer 
applying additional minerals.  The problem is that we as humans required a much wider 
range of minerals than do plants and with the economic pressures of farmers the 
concentration of trace mineral gradually decrease.

This is readily resolved by applying volcanic rock dust which is often available for free at 
many quarries just requiring he payment of transport cost.  However these minerals are 
not immediately plant available needing the action of the micro biology to break them 
down.

In a natural environment this is no problem as there is an abundance of biology but in a 
farming situation the use of aggressive fertilisers can kill of the biology.

But soil biology is incredibly complex but it seems there is a direct pathway from the soil 
though the plants to our guts biology.

The net result is that toxic chemicals in Gbiota beds need to be avoided.

Growing without toxic chemicals
There is no doubt the cheapest way of controlling weeds and pest is by chemicals but it is 
still viable to grow without toxic chemicals.

These techniques have been well developed by permaculture and organic growers so I will
just summarise here. 

Weed seeds are incredibly difficult to kill, that is there prime defence mechanism 
developed over millennia. So the approach is to get them to germinate then kill them while 
they are young seedlings. One approach is to wet the soil to encourage germination then 
solarise with a sheet of plastic. This is a low cost approach with minimal soil disturbance.

The problems start after seeding. The conventional approach is to seed allowing plenty of 
room for the plants to mature - the snag is any open soil is an open invitation for weeds. 
This can be resolved by dense planting particularly with a combination of fast and slow 
growing varieties.

The fast growing plants can then be harvested early in the cycle to allow the slower 
growing varieties to mature.  Effective but adds to the labour costs.

But the real problem comes with insect control. It would be virtually impossible to grow 
crops like the Brassicas in a large scale mono-culture without chemicals. However poly-
cultures can be effective.  We are just beginning to understand the sophisticated 
cooperation between plants where if one plant - which may have no natural insect 
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repellents - is attacked it will send out signals, often through mycorrhizal fungi to 
neighbouring plants, who will release insect repellents.

Mixed planting is an effective way of managing insects but means more labour in planting 
and harvesting.

There are many food plants which are naturally resistant to most insects.  In my home 
block I grow crops like alfalfa, amaranth, Egyptian spinach, Kangkong, water cress, Buck 
wheat, Moringa, Goji, Okra etc. They self seed, required no maintenance and are always 
available at virtually zero cost.

But it is not just insects I have to contend with, there is the climate here in Bundaberg, 
Queensland.  In the winter I can grow most common vegetables like cabbages and 
cauliflower but in the summer it is just to hot.  I really would like to grow plants like 
Fenugreek which are really healthy, I can get them to germinate but they just cannot stand 
the Queensland sun, neither can water cress - another of my favourites.  I just have to 
content myself with summer and winter crops but honestly the winter crops simply have a 
better taste.

The problem is that the summer crops just don’t taste great by themselves but when 
blended with fruit they make a very acceptable green smoothie.

I know many dietitians are against smoothies as they say they are absorbed too quickly 
into the body but from personal experience they really work and are a highly effective way 
of suppressing appetite and food cravings.

I am a natural pig and love good food and could easily end up as a barrel but with my cup 
of green smoothie every morning I find I am just not that hungry so don’t need to worry 
about diets. 

One of the most effective strategies it to grow baby greens, in other words plant dense and
harvest before maturity and use the cut and come again approach.

The frequent planting means that a lot of seeds are required which could be expensive.  
With the right varieties I just let a few plants go to seed.  Many plants like the amaranths 
and linseed (high in omega 3) and lettuce will self seeds everywhere.  If you don’t mind it 
looking a bit of a mess and are into companion planting this is a highly effective strategy - 
it just means manual harvesting.

Every climate has its own pest, in the dry tropics we don’t have problems with snails and 
slugs but we do have plagues of grasshoppers or locust which will devour anything and 
everything.  There seems no general solution other than killing any mature insects before 
they breed, after which it is really too late.  I admit that I will use an insect spray directly 
onto them trying to avoid getting any spray on the plants.

Birds can cause serious damage to crop, particularly sunflowers, and they have a nasty 
habit of taking a bite out of fruit to test if it is ripe - but they only damage a proportion of the
crop so it seems this is just one of those things in life.
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Bats however are seriously destructive, they come in vast numbers and will wipe out a 
complete crop of my mangoes in one night. The only real solution is to grow in shade 
houses but other than that it is the trick of baby greens, beet them to it by harvesting early.

Growing plants without toxic chemicals (2)

We also have to be able to grow plants without using toxic chemicals which could end up 
destroying our guts.

All sound too difficult?

In practise it can be remarkably easy.  For example in winter, I grow water cress in Gbiota 
beds. These are among the most nutritious and tasty (important) of plants, seem immune 
to insects and able to out compete all weeds.

 They just grow themselves, spreading happily across the block so all I have to do is make 
sure I pick and eat them at a fast enough rate so they don’t spread too far.  Life is not 
always full of problems.

Unfortunately they don’t like the Queensland summer so I have to swap plants. Choosing 
the right plant for the season is a critical part of Gbiota technology of growing plants 
without using toxic chemicals to fight of insects and weeds.

Weeds are not so much of a problem - until they 
evolve to fly away but insects are - particularly in 
Queensland where we have mosquitoes the size of 
horses but there are still plenty of tricks to make 
growing viable without chemicals. 

I have already written about  over dense planting of
multi species and the simple trick of growing baby 

greens or beating the insect to the food are simple techniques which don’t need excessive 
labour.  And if all else fails there are always shade houses.

Health and sustainability
Gbiota bed were developed to help resolve the short term problem of the current health 
epidemic.

But there is a longer term associated problem as we are continuously destroying the world 
top soils which may create a problem in the life of my grand kids and certainly in the life of 
their grand kids.
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Just watching the news shows that humans are effective at focusing on today’s problems 
but have an infinite capacity for procrastinating on tomorrows problems.

But in the Gbiota beds we have the opportunity for creating new soils from totally 
recyclable materials and minerals which are in super abundant supply.

We need minerals which we get from the soil via the plants. Volcanic rock can supply all 
these minerals, there is enough volcanic rock available now for generations into the future 
and it keeps on coming to the surface anyway.

So with the Gbiota beds we want to add an abundant supply of volcanic rock dust, often 
available free of charge as a waste product in quarries.

But plants cannot access the minerals directly - they need the soil biology to break down 
the rock dust and make the minerals available to the plants. So we have to farm the soil 
biology in the same way a farmer feeds his cows - by feeding them.

And what does the soil biology need to eat.  Compost and manures both readily available 
if we take recycling seriously.

The wonders of compost
We now come to the heart of Gbiota beds and what they are all about.  Fortunately I 
imagine that people reading this are already converted to compost so I don't need to go 
into too much detail but there is a fundamental conflict in thinking between conventional 
agriculture and the alternative system I am promoting.

And the difference is stark. Both sides of the argument agree that there are good bugs and
bad bugs.

The conventional side argue that we have, or at least will have, the technology to kill of the
bad bugs (typically with some toxic chemical) and allow the beneficial bugs to flourish. In 
essence they say science is all powerful. It is a pity it is just not so.

The alternative view is much more conservative in the assessment of scientific capability.  
There is much we really do not understand (at least as yet).  There is little debate that our 
guts are intelligent and control (with the help of our head brain) how our bodies work.

But the simple fact is that we have no idea how this intelligent system works, we can use 
analogies like swarm intelligence shown by ants, bees and slime moulds, but the harsh 
fact is we just don't understand them.

We know that the species of bugs in our guts has a pronounced affect on how our bodies 
work and we also know that what we eat has a pronounced affect on the species of bugs 
in our guts.  We have a pretty good understanding of the trillions of bugs and the 
thousands of species in the soil work but we really have very little understanding of the 
chain that goes from the soil biology, into our guts and hence into our control system.
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The conventional approach is to say we just need to wait until science has uncovered 
these mysteries when all our problems will be solved.

The alternative approach is to say - look there are some seven billion people in the world - 
so we must be doing something right.  If we wait for science to unravel the mysteries of 
how our guts really think there will be billions of people having their legs chopped off, 
going blind and dying of heart attacks or strokes - not good!

But going back over my life time of eighty years - diabetes 
and its complications was not really an issue - so if we study 
what has changed over these decades, learn and apply the 
key lessons, then we can save an awful lot of people from 
the sufferings of the modern epidemic - which has been 
called the black death of the twenty first century.

And what stands out so starkly is the way we manage soil 
biology.  I am not saying that in the days of my youth we had
any real understanding of soil biology but we had growing 

practices which naturally improved soil biology.

As a kid I lived in the era of Victory gardens when every bit of spare land was devoted to 
food production - it was simply a question of grow or starve. 

 One of my jobs as a kid was to shovel chicken manure 
(most people kept chickens then) into a tank, fill with water 
to make a seriously pongy stew - then lower boxes of 
vegetables into this stew without falling in.  If I had slipped I 
would not be writing this now. 

Unfortunately I had an older and much stronger sister with a 
nasty sense of humour which made my flood and drain job 
decidedly scary.

Talk about the good old day watch https://youtu.be/IeXMKygwSco

But it worked, we were recycling organic waste to fertilise the plants, they grew great so 
we had food and we weren't even aware that diabetes and it side effect could be so 
damaging.

This is the core technology of Gbiota beds adding minerals and flushing compost tea 
through the root zone. 

The Art of Composting
Composting is much more that throwing waste organics into a big pile and letting it rot. 
That’s how it worked when I was a kid.
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Waste organic material contains both good and bad bugs.  The art of composting is to 
create the conditions where the good bugs out compete the bad bugs to create a stable 
environmental balance.

Organic waste contains all sorts of badies. Even safe looking vegetable waste can have 
health hazards.

Plants are under continuous attack from many sources, particularly animals and insects 
and also other plants.

Evolution works by selective breeding, if your species fails to breed it dies out. Plants, 
can't run very fast, so have become masters of chemistry.  

Many plants produce growth inhibitors to fend of other plants - we certainly don't want 
these chemicals in our production beds.

Most plants produce toxins to keep away insects and stop animals eating them. There are 
some that don't and have survived by growing in proximity to plants that do. In the wonder 
of nature they can have formed synergistic relations with the Mycorrhizal fungi which act 
as an underground internet allowing plants to communicate with each other. When 
attacked they send signal to the toxin producing plants to produce toxins.

As they are free of toxins themselves they make up much of our food supply.

There are yet other types of plants which produce toxins which worked against insects but 
are harmless to us and other animals.  This is not some gratuitous offering, that's not the 
way cruel evolution works,  but because there are benefit from animals by fertilisation or 
seed transport.

This is not of track - Gbiota beds need to produce food without the toxic chemicals. 

Understanding the synergistic relationship between plants helps us to grow plants without 
toxins.

I have to admit that my enthusiasm for ecological solutions is doing nothing to stop the 
bats destroying the best crop of Mangoes I have had for a long time.

Then of course animal (including human) manure is an important organic waste, often 
containing many critical nutrients, particularly nitrogen, which is often a limiter in food 
production.  But these manures can contain some seriously nasty bad bugs we don't want 
in our food system.

The classic approach has been to kill of these nasty bad bugs with toxic chemicals.  This 
certainly works but also also kills of the beneficial bugs in the soil and even worse they get 
into our food supply and kill of our gut biology which is so critical for our health.

Many studies on the toxicity of chemical has focused on whether they are harmful to the 
human body, and many have been deemed safe (for our bodies) but they are seriously 
damaging to our gut biota - after all that is what they are developed to do - kill bugs.
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Now I have no particular desire to die from some weirdo bug in pooh so for years I have 
been using a two stage process. In the first stage I use  pooh as a fertiliser to grow green 
leafy plants - not to eat but to use in the second stage of normal composting.

I have a particular interest in studying traditional agriculture and they have their own ways 
of recycling human waste - but fortunately it does not involve spraying directly onto 
tonight’s salad.

The core of Gbiota beds
In the first part I talked about the construction and hydraulics of Gbiota beds - and 
basically it is all pretty simple, just digging a few trenches, doing a bit of pipe work and 
connecting pump.  Any competent farmer or gardener can do this without a blink of an 
eyelid.

But the core of the Gbiota beds is to manage the biology, we need soil biology to break 
down minerals and make them available to the plants, soil biology also generates the 
structure for the soil and by mechanisms which we may not fully understand as yet creates
a chain from the soil biology to our guts.

The core of Gbiota beds is to shepherd the good bugs and control the bad bugs.

In the Gbiota beds we do this  by making compost tea with a secondary circuit which 
passes water through a compost pile or bin to create the compost tea which is then 
circulated through the growing beds on a flood and drain cycle.

We can simply fill the sump by passing water through a compost pile and then into the 
sump - but this is a manual operation and I have tried to make the Gbiota system as 
economic as possible. 

While we are using compost and minerals to fuel the growth of our plants we need to 
ensure that we are providing the nutrients at a reasonable rate.  To little obviously leads to 
reduced growth while excess nutrients upset the osmotic pressures which enable the 
plants to take up nutrients or in plain English we kill them.

I have been using the somewhat unscientific approach of looking at the colour of the 
compost tea keeping it to a light brown (like in Chinese tea) if it gets any darker (like black 
coffee) I back off on the amount of compost I am applying.
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Part 2 the Practical side
The pump and pipe bit that people really want to read

 Hydraulics
Gbiota beds are based on the flood and drain principle so it is necessary to have a sump 
where the water can be stored ready for the flood cycle and for it to return during the drain 
part of the cycle.

The sump must be at the lowest point of the bed so
water can drain back into it.

Ideally the top of the sump should be placed just 
below the base of the beds, it can be lower but that 
is just wasting energy.

The effective volume of the sump should be at least
20% of the total volume of the beds but you should 
not use the full volume of the sump. 

Dirt and rubbish is always an issue so the pump should be set above the bottom of the 
sump so it does not try and suck out the really yucky water that sits on the bottom.  Neither
should the surface drop down to the pump inlet as their is often (=always) leaves and junk 
floating on the surface.
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Always suck out from the clear zone in the middle.

A typical sump pump has an open impeller which is less prone to blocking and a float valve
for stopping and starting.  The range of the pump can be limited by simply using a cable tie
to limit the movement range of the float valve. (Ignore this advice if you have an obsession
for taking pumps to bits to clean out the yuk.)

I also recommend wrapping the base of the pump in a cloth mesh like shade cloth to keep 
out the yuk.

Ideally the sump should have a float valve connected to a larger source of water so the 
sump can be topped up automatically.  I feed my sump from a rain water tank set above 
the level of the sump and have timer to top up the rainwater tank when there is no rain 
(which is the normal in Bundaberg in the dry sub tropics).

I don’t want to be tied to stay at home at look after 
the garden and would worry that a pipe may burst if
I had mains pressure feeding the sump all the time.

  Filling the sump from a tank by gravity means that 
a pipe is much less likely to burst and even if it did I
would only loose a tank of water and would not 
flood my home.

The tank has its own float valve and is topped up daily by mains water but only for a few 
minutes each day.

Sump pumps are great for larger areas but typical 
pond pumps are fine for smaller beds.

Often power is not available but you can buy solar 
powered pumps which do a great job.  But you do 
need to organise shades so the pump only works 
for a limited time.  You don’t want the beds to be 
continuously immersed in water.

A timer is needed to regulate the flood and drain 
cycles.

Electronic times allow much more precise control of
irrigation times which are typically between 3 to 10 
minutes.
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Solar powered systems
It is not always possible to have mains power near the beds so I have experimented with 
solar powered pumps.  There are many on the market with different power ratings but I just
bought one from my local hardware store which is doing a great job.

With a solar powered pump I have not found a 
suitable low voltage timer.  (Actually all my pumps 
are solar powered but from the solar panels on my 
roof which generates main voltage electricity with a 
battery back up.  With climate change this should be
a standard set up - it works great and earns me 
money).

One of my little quirks is listen to the news about the
price of electricity and rubbing my hands saying I 
don’t pay any electric bills.

For a low voltage solar pump you need to create a 
shade clock.  I just have a couple of my compost bins which I move from time to time to 
adjust the run time.  This shade clock is not as precise as an electric timer so the pump is 
running for longer than really needed (solar pumps work even on cloudy days) but it does 
not seem to be a problem as long as you have a good drain cycle.  

Before I put my shade clock system in the pump was running all daylight hours and that is 
far too long so shades are essential.  

I am using a couple of composts bins (just because
they are there) which means I get three irrigation's 
per day, Probably they are running longer than 
needed but the water is just circulating and with the
proper depth control seems to work fine.

Creating the flood
We don’t want the water just cycling round and 

round, we want it to flood then drain - both wetting the soil but equally important expelling 
all stale air in the flood cycle and sucking back fresh air in the drain cycle.

There are many different ways of making a Gbiota bed. Closed beds, wide and narrow 
open beds and level and sloping piped beds.

They all have a sump or water reservoir holding compost tea which is pumped into the 
beds and then allowed to drain back into the sump. When flooding stale air is pushed out 
of the bed and when draining fresh air is sucked back into the soil.
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They all have a system of flushing water through compost and allowing it to drain back to 
the sump to create the compost tea.

They all work on the same flood and drain principle but the hydraulics are a bit different. 

I will work may way through commenting on there pros and cons of each system  

Closed beds

It is just really a box or boxes with a connection in the base and filled with soil.  There is no
need for any internal pipe work, simply poke a pointed stick (like in a mole plough) into the 
soil to make a small hole.

A small pump is placed in the sump sitting above the bottom so it does not suck up 
rubbish, this is connected by a series of T pieces if you have several boxes to the base of 
each box.

The water drains back through the pump and the 
water can be dirty so you need a filter pointing in 
the opposite direction to the filling flow. The dirt 
does not come from the sump but rather from the 
drainage cycle.

Using timers and float valves this system is totally 
automatic, but there is a big difference between 

automatic and maintenance free.  Using compost tea there is a natural formation of 
sludge's and slime's so the pipe work needs cleaning out.  I usually clean mine about 
every four weeks and it just means disconnecting the pipe work and flushing out with a 
hose maybe aided by a stick if it is really bad.

Using compost tea means there is a need to clean 
the system out from rubbish, slime’s, and sludge’s -
they are part of biological growing and if you are 
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put off by a bit of yuk then I suggest you take up accountancy or computer programming 
rather then become a regenerative farmer.

You need to regulate the depth of water in the boxes by having an overflow T piece in the 
line as shown.  You will probably find you want to regulate the depth from time to time, 
higher depth when seeding - lower with mature plants.

You need to run the pump long enough to allow the water level to stabilise in all the beds, 
depending on the size of pump and boxes - 10 minutes may be fine.

Pros and cons 

Using some form of box means that they can be set up anywhere - specifically in green or 
shade houses so the plants are protected from climate and insects.  There is no waste of 
water or nutrients so they are very efficient in resources and if you have terrible soil, just 
sand or contaminated soil they may be the only viable option.

The ability to easily adjust water level is very useful as germination is always a problem 
with subsurface irrigation systems and often initial sprinkling or soaking seeds is needed 
so the ability to flood the bed after seeding is very useful.

The negative are -

-  there is no contact with the mother soil so the soil biology will not naturally enter the 
beds so has to be introduced

- they are more expensive than open beds so there may be financial limitations on the 
area of beds

- returning the water back through the pump rather than recirculating as in open beds 
means they need more maintenance.

Wide and narrow open beds
There are two sorts of open bed, wide and narrow. 

The basic difference is that
plants are grown inside a wide
bed (left) and  the aim is to
keep the water inside the bed
so it does not flow into the
surrounding soil.

In that aspect they are similar
to a closed bed in a box, it is just that the box is made in the 
soil and there is a path for the biology to enter from the 
surrounding mother soil.
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By contrast in a narrow bed (right) some plants are grown outside the actual bed so the 
aim is to make the water spread outside the channel - great for deep rooted plants.

Beds need to be raised
In Bundaberg we can go for months without rain then catch the tail end of a cyclone with 
simply monstrous rainfall which floods everything.  This means that beds need to be raised
so there is a layer of soil which is not saturated for days on end which kills plants.

Even if the base is flooded for periods it does not seem to matter as the plants have 
functioning roots in the drier soil and soon recover.  Obviously this is a climate dependant 
issue.

Open beds are constructed directly in the soil have the big advantages that the natural 
biology of the mother soil can enter directly into the beds and they are relatively cheap to 
make over large areas so are more suited to larger scale production.

Typically a series of trenches are dug and lined with some water proof material, generally 
black builders plastic which is reasonably tough and inert or if you have a local source of 
clay you can make the beds in the same way they made canals by lining with water proof 
clay.

Gbiota beds differ from Wicking Beds in that they are only flooded for a short period of 
time so a little leakage is not so big a deal.

Basic hydraulics
Water is pumped from the sump to the far end of 
the block to a header manifold, as shown in the 
picture, where it then returns through pipes in a 
trench in the bed, into a tail trench where it returns 
to the sump.

The actual trench needs to be level but the tail 
trench taking water back to the sump needs to have
some slope. With a reasonable heavy soil the 
slopes and flows can be easily checked by filling 
with water and adjusting as needed as shown.
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The trench is then lined with either plastics film or 
clay to waterproof.

The trench is than back filled, preferably some 
organic material at the base then the soil.

If that was all there was if would just be a simple 
irrigation system with no flood and drain cycle. 

The flood and drain cycle is created by the soil 
dam.

Soil dams
The basis of the Gbiota beds is the flood and drain 
system with a leaky dam at the end which holds 
water back when the pump is running so it floods 
the bed then and when the pump stops it allows the
water to slowly leak out back to the sump to give a 
drainage cycle.

This would be a Patentable idea but Patents are 
aimed to restrict usage by creating a monopoly 
which is totally against my aims of creating an 
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alternative food system - I want people to use Gbiota beds but I would ask users to follow 
the Creative Commons system  which makes the innovation available to the public while 
respecting the innovation of creators.  In the alternative food system is is essential that 
customers have confidence in the system so while anyone can use the Gbiota bed 
principle we ask that they publish how they are using Gbiota beds on the 
www.pickandeat.shop for public inspection and review.

The basic cycle
The base of the trench in the bed itself  is level then  it drops into the tail trench which has 
a slope back to the sump.

If there were no soil dam the water would flow smoothly back into the sump with no flood 
and drain. 

The tail trench would normally be lined with plastics film. In practise it is difficult to make 
the plastics look like a work of art but if needed the films can be overlaid. As long as they 
are clean when laid there is minimal leakage and any way the pumps typically only run for 
about 3 to 1o minute so leakage is negligible.

The pipe runs along the base of the bed then up and over  over the micro dam down again
into the tail trench then back to the sump.  Again pipes can be slotted and joined.

In the flood cycle the water will fill the trench to the height of the micro dam then all excess
water will simply flow back to the sump.

It is really a good idea to make a small hole over the pipe so you can see how far the 
water is rising up in the trenches.  You may find you want to raise or lower the flooding 
depth by raising or lowering the end dam.

The Ag pipe take the water back to the sump 
through the tail trench.  This can be lined with 
overlaid pieces of plastic to avoid water loss.  It 
may look a bit of a mess in the picture but I fill the 
trench with compost as part of the process of 
making compost tea.

The dam may simply develop larger leaks so the 
water level does not rise up.  A good thump on the 
dam solves that problem but you need to watch the
water level so you know it needs attention.
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Wide beds
In wide beds a trench, may be between one and 
two metres wide is made.  Plastics film often comes
in 2 meter width so allowing 250mm for the sides 
means that 1.5 metre width may be a good choice.

Plants grow inside the trench so the depth of the 
trench must be deep enough for the full root zone 
of the plants you are growing.

This means moving a lot of soil but is easily done with a tractor with a bucket so the width 
of the trench is set by the width of the bucket.

You may like a space between beds to form a path for maintenance.

The trench is lined with plastic which reaches up to near  the soil surface. The film should 
not reach the surface so the local biology can enter the bed.  The gap to the surface may 
be 50mm.

The plants are grown within the beds so there is no issues with water spreading over the 
bed and there is no need to fully flood the beds to help water spreading outside the beds 
so they are efficient users of water.

An Ag pipe runs along the length of the bed. The beds are open at the drainage end with a
‘soil dam’ with the pipe running up and over the soil dam so the bed is flooded and then 
water slowly seeps through the soil dam. Typically a return trench is dug and lined with 
plastic film to return the water back to the sump. Pipes are used to return the water  back 
to the sump.  This may be pipes from all beds or a common pipe.

The depth of the water in the flood cycle is controlled by the height of the soil dam.  With 
wide beds the plants are grown inside the bed so the water level can be set below the top 
of the trench.

This return trench is a convenient place for placing compost as it is always moist and 
naturally form compost tea. A hose and sprinkler system may be connected to the pump to
wet the compost on every cycle.

This means they are water efficient with minimal waste of water to soil outside the bed.

Pros and cons

Wide beds are marginally more water efficient and the spread is better than narrow beds 
but there  is a lot more moving of soil to make the beds.
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Narrow beds 
Narrow beds are similar to wide beds but surprise surprise are narrower.

The trenches may be 300mm wide and 300mm 
deep which is about a single spade size so they are
very easy to make if no machinery is available.  

They are lined with plastics film which should reach
no more than 100mm from the surface to allow 
water to spread.  Water will wick to about 100mm 
either side of the bed and plants can be grown 
outside the bed.

This is great for deep rooted plants.

This means the effective width of the bed is 300 + 2 x 100 = 500mm

Allowing a path of say 300mm meant the feeder pipes are place about 800mm apart.

To get the water to wick into the area between the beds they need to be completely 
flooded  which means there may be a small amount of water lost in the zones between the
beds.  This is more of a theoretical issue as in practise if you growing a thirsty crop the 
plants will use up the water before is drains into the soil.

The depth of the water in the bed is set by the height of the soil dam so a narrow bed will 
need a higher soil dam than a wide bed.

You can grow large plants e.g. trees in between the trenches.  You end up with what looks 
like a normal vegetable bed which happens to be irrigated and fertilised automatically.

Pros and cons

The big advantage of the narrow beds is there is a lot less soil to move in making the bed 
and also as plants can be grown outside the bed they are suitable for deep rooted plants.

 Most vegetables can only have a nominal root depth of 300mm but some like alfalfa and 
some radishes can be very deep which is really good as they are bringing nutrients from 
deep in the soil.

The negative is they may be less water efficient but
that may be marginal.

Level Simple pipes
If you have a heavy of clay soil you can just use a 
single pipe partially buried in the soil.  There is no 
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digging trenches - no plastic liner - just a trowel depth channel so they are just so easy to 
make with a small trowel.

The pipes need to be placed closer together as there is no forced horizontal movement 
from a plastic liner. The actual spacing depends on what you want in the way of access 
paths but could be 400mm.

The pipe may be raised at the end as in soil dams so water has to fully fill the pipe before it
overflows back into the sump. This ensures there is pressure to ensure the water saturates
the surrounding soil but this may increase water usage.

The pipes should be level but they can be run along a contour line which may avoid 
levelling the block.

You need a high flow pump to get the proper flood and drain action.

Pros and cons

This is a dead easy way of making a bed, there is full access to the local biology and deep 
rooted plants can be grown with no restriction.

The con is they are theoretically not as water efficient as a bed with a liner  but with proper
scheduling that may not be such a problem.

Probably the biggest con is they are really not suitable for sandy soils as the water loss is 
too high.

Sloping pipe
Sometimes Mr Murphy (of Murphies law fame) just happens to visit so it is just impossible 
to have a nice level growing bed so there is no alternative to having a pipe on a slope. But 
it can still work.

It just means having a low volume pump so the compost tea slowly trickles along the Ag 
pipe and out into the neighbouring soil.

There is no pressure to force the water through the Ag pipe holes but if you run the pump 
for long enough while letting the water circulate you can still achieve good wetting and 
water distribution.

Pros and cons

The pro is that you can irrigate areas that you would not be able to do with a conventional 
Gbiota bed.  The cons are that you are not getting a full flood and drain cycle and it is not 
really suitable for sandy soils.
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Does it work?
How do I respond when asked what scientific evidence do I have that Gbiota beds really 
work to reverse diabetes?

My answer is simple. Science is the art of managing knowledge, engineering is the art of 
managing ignorance to achieve practical results.

The sad fact is there are many papers in the scientific literature showing  remarkable 
improvements in reversing diabetes in some people by severe calorie restricted diets but 
the number of blind cripples from diabetes continuous to increase - despite massive 
expenditure by Governments.

But the success of the pickandeat.shop web site and Gbiota beds is not measured by 
scientific papers but by the number of people who don't end up as blind cripples or other 
side effects of diabetes. It provides a simple and convenient way of providing people with 
the sort of food, nutrient rich biologically active food,  billions of people have been eating 
over hundreds of thousand of years without diabetes becoming the chronic epidemic it is 
today.

People should have the right to choose the sort of food they eat - all we are doing is 
providing a mass of information on food and health on the pickandeat.shop web site and 
giving them the option to choose what food they want to buy and eat and a reasonable 
cost.
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