Regenerating soil using improved
flood irrigation
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Preface

Thirty years ago there were some 2 billion people, largely in America and Europe living an
industrial life style and putting pressure on the environment. There were some 3 billion
people in developing countries living essentially a peasant existence and providing
environment services to the rich nations.

The industrialisation of the developing world has increased the number of people living
an industrial life style from 2 billion to 5 billion people while the number living a peasant
existence has dropped to 2 billion.

In the next thirty years we can expect that the number of people living an industrial life
style will rise to 8 billion with only a billion living a peasant life style. That is the
astonishing figure of a fourfold increase in environmental pressure in a generation.
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We know that the green revolution, basically genetics, irrigation and fertilisers has
given us a temporary surplus of food. However we can see a destruction of the soil
biology which reduces the capacity of the soil to regenerate and be able to recycle
nutrients. We are essentially mining our soil in a non-sustainable way.

Here | want to explain a sustainable system of improving soil quality with the
potential of recycling waste.
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Synopsis

| will show a system where conventional furrow
irrigation channels can be sealed using native plant
leaves to prevent water soaking into the subsoil. The
furrows can be and filled with organic material to hold
large quantities of water and encourage soil biology to

improve soil quality.
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Sloping furrow filled with wood chips
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Wood chips have rotted down to form a spoon drain
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The traditional auger is used for testing the wetted area
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Wax film formed from gum leaves seals the soil
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Leakage from irrigation raises the
water table bringing salt with it
killing off vegetation
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Salinity caused by rising water table from irrigation
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Australia has huge areas of dead trees that lost the battle in
lowering the water table.
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Almost 40 years ago Australia suffered immense
dust storm loosing millions of tonnes of top soil.
| decided to investigate how to regenerate soil
and found keeping the soil moist, not too wet,
not too dry was critical
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Massive dust storms from degraded land
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Moist conditions encourage soil
biology, particularly fungi. See
how the grass is growing faster in
the centre of this fungal circle
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With the help of Australian Government funding
| developed a highly sophisticated sensor based
computer control irrigation system
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Computer controlled irrigation system
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Solar powered radio systems turns valve on and off based on soil moisture readings
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Versatile wireless network for
monitoring and control




this was technically successful and was
adopted by a few leading edge farmers
growing high value crops but the system
was to complicated for the typical rural
farmer.

Lesson - solutions must be farmer friendly
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A totally new approach was needed. The wicking
bed has a reservoir of water under the roots
which maintain the soil moist. This is a very

simple system widely adopted in urban
agriculture
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Scrap vegetable boxes can be converted to wicking beds by punching a few
holes in the side and using a pipe to direct water to the base
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Many different types of wicking boxes have been used successfully, sidewalls to contain the soil
are preferred.
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Shade cloth provides very effective drainage, but weeds
can be a problem
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Subsurface water table must give adequate
depth for roots
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Wicking boxes are very successful for small scale
application. Another technique is needed for large
scales use.

This can be achieved by using a spoon drain, lining
with plastics and filling with organic material so the
water can wick upwards then sideways.
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Spoon drain
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Lined with plastic to prevent downwards leakage
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Filled with organic material to act as a wick and
allow water to move sideways
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Using a plastics film is very efficient for water use, but
there is a feeling that farmers will not like using such
large areas of plastics. Alternatives to the plastics film
were investigated.

The first trial was with compaction but this was only
marginally successful. The clay soil used would form
deep cracks when it dried out causing major water
losses and when wet for a long period of time it would
form a slurry.
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On drying deep crack form allowing the water to leak
deep into the soil
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Another method was needed. It
was remembered that Fraser Island
Is made of pure sand but has lakes

and streams which are sealed by

gum leaves.
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Fraser island is pure sand but has large lakes as
the sand is sealed by leaves
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Fraser Island stream
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| mixed some euca
into a filter. When
almost perfect sea

yptus cream with sand and put
filled it with water it showed an
. When | tried this with eucalyptus

oil the water ran straight through.

This indicated that it was wax that was sealing the

soil.
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Sand mixed with eucalyptus cream gave an almost
perfect seal
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Eucalyptus tree &1




To experiment further | took a bucket with holes in the
base, filled with clay. Just putting gum leaves onto the
soil made no difference, the water just flowed straight
through.

| then mechanically mixed the leaves into the soil. This
formed an almost perfect seal. A wax film formed on
the surface of the water although probably most of the
wax was in the soil.
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Test bucket with holes in base
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Wax film formed from gum leaves seals the soil
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| have now dug a series of holes and am
experimenting with different types of leaves and
processes to bind the leaves into the soil.
Unfortunately it takes times for decomposition
to work so we just have to wait.
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A miniature version of the boot roller may be suitable for compacting the leaves.
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Test hole
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Green waste can be collected however the large
volume of material means that growing on farm is
needed. Strips of soil plants can be grown in rows,
there is a short term cost but this is likely to be more
than offset by improved production from better soil.
My preferred plant is sena alatus. Strip farming is now
well established in Australia using a variety of plants
and is proving economic.
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www.leucaena.net
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Strip farming b = #H4E










| have filled this furrow with prunings from
Bolivian Beech, simply because it was available.
| grew this trees from a cutting about 5 years
ago.
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The furrows are soon filled with worms




Dusting the roots with mycorrhizal fungi
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Sena alatus have very long roots covered with nodules for
capturing nitrogen
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| am using sewage and waste water to grow sena alatus. They pick up the
nutrients and grow very fast. The prunings are then used in the furrows, but
the food crops never come into contact with the sewage. This may be a very
good way of reusing sewage and waste water.
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