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SOIL HEALTH




HOW PLANTS WORK

So what does that have to do with the soil?

This process is called photosynthesis.

Soil Basics
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DETERMINING SOIL TEXTURE
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If the soil texture is known, some guesses can be
made about some of its properties.

Clay will probably be difficult to cultivate, It will be
sticky when wet and tough and cloddy when dry.
Water will infiltrate (move into) it and percolate
through it slowly. It may easily become water-
logged . It will probably have a moderate organic
matter content and a good supply of most nutrients,
but here are exceptions. Some clays crack deeply
and so allow rapid and deep water penetration un-
til the cracks close.

Sandy soils will probably have little organic matter,
allow rapid infiltration and drainage of water, hold
little water for plants and are easy to cultivate. They
will usually be poor suppliers of plant nutrients. How-
ever, some sandy soils are water repellent.

Crumbs come in all sizes, from small clay mineral
particles (0.2mm) to clods (anything more than
5mm). A good structured soil will have anything from
0.2mm to about 3mm across. They come in all
shapes and in undisturbed soil many crumbs fit
loosely together into larger units that can easily be
broken apart between finders or during cultivation.

Organic matter is essential to the formation of soil
crumbs, and so are soil microbes. Soil microbes feed
on organic matter and produce crumbs by secret-
ing slimes and binding soil particles together.

This does not happen overnight. To improve the
building of crumbs and therefore the soil structure,
we need microbes, food for them (organic matter),
plant roofs (to stabilize the soil), and time to allow
the other three to interact undisturbed, meaning -
no cultivation.

Water arriving on the soil, either through rain or irri-
gation, will either soak in, remain on the surface or
run off. Only the water that actually soaks in is going
to be of much benefit to plants.

Generally, sandy soils equal coarse particles and
therefore water will infiltrate quickly, but also drain
fast. On the other end of the spectrum is clay, which
is comprised of very small particles and the rate of
infiltration is significantly reduced.

Some soils build crusts and will not let any water
penetrate, unless the surface is broken. The same

Loams are supposed fo be ideal for growing plants.
They are easy fo dig, give a fine seed bed and
good conditions for root growth. They drain freely,
yet hold moderate amounts of water and nutrients
for plants. Loams have a wide range of composi-
tions and an even wider range of properties. Some
set like concrete; some are like fine powder. Crusts
that form on some reduce water entry to near zero
and some are very poorly endowed with nutrients.

Soil texture gives information only about the size of
the particles in the soil. Usually these particles are
grouped fogether info aggregates or crumbs. The
arrangement of these crumbs gives a soil its charac-
teristic structure. Structure is often more important
than texture in determining how a soil behaves to-
wards water and plant roofs.

can be said for soils that are soft, but water repel-
ling.

The grains in some very sandy soils are sometimes
coated with organic materials and can in severe
cases cause water droplets to sit on top of the dry
SQil.

Where possible, the best long-term cure would be fo
increase the clay content of the soil to above 8-10%,
but agitating the soil while weftting it, and prevent-
ing it from drying out with organic mulch, will also
help overcome the problem.

Image: Droplet on water-repellent soil, Source:
soilquality.org.au



PH

4.0 pH 4. 4 ; : . : ; 0.0 : ; :
Very Very Very

Extreme | strong | Strong | Medium | Slight | slight Moderate | strong
acidity | acidity | acidity | acidity | acidity | acidity Slight alkalinity | alkalinity | ~ Strong alkalinity | alkalinity

Phosphorus

ACIDITY ALKALINITY
H* ION CONCENTRATION OH" ION CONCENTRATION

Boron

Copper and Zinc

PH AND MICROORGANISMS



TESTING AND ADAPTING SOIL PH
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Then mix the indicator liquid
with the soil sample to make
a thick paste.

L
Place a small soil sample on the

white mixing plate and add a few
drops of indicator liquid.

‘\—
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Lightly sprinkle white powder

from the puffer bottle on to the
top of moist soil paste.

The white powder changes to a
different colour. Compare the new
colour against closest colour on the
colour chart to obtain a pH reading.

PLANT NUTRIENTS



We hear more and more about problems with salini- .
ty and sodicity in soil. How comes that in the Baros-

sa, we are so far away from the sea and have prob-
lems with salt in our soile

Salts are combinations of electrically charge ions
that separate from one another when a salt dis-
solves in water. Fertilizers contain salts in one form or
another, releasing it when it dissolves in water.

But ferfilizers are not the only cause of salinity or

sodicity. Water in the sky forms droplets around dust &

particles (which contain salts), which rain down onto
plants and the ground.

The water dissolves more salts from minerals. The sun
evaporates the water and leaves the salt behind.
More water is added, dissolving more salts hence
raising the salinity.

Further down, salts that are actually washed down
end up in the water table, where it is accessed by
bores and pumped up fo irrigate crops, creafing a
cycle of slowly increasing salinity.

This is the reason why salt content in bores at the
end of summer is much higher than at the end of
winter. Natural rainfall dilutes and washes away
much of the salts during winter, but not in summer.

A low amount of salt is important for plant growth,
but too much salt will be detrimental for plants. Ever
tried watering a terrestrial plant with sea watere

Yes, there is sea plants that are perfectly adapted
to salty water and even mangroves have found a
way to get rid of excess salt through their leaves.

Image: Sodic sail, Source: regyp.com.au

The problem closer to home are actually sodic soils.
Many soils in inland Australia are sodic because they
have formed on old marine deposits. Irrigation can
do the same thing, although more slowly.

Sodium (and lower amounts of calcium and mag-
nesium) contained in irrigation water leads to deteri-
orating soil structure.

When wet, sodic soils are sticky and slippery and on
drying, the mess of individual particles at the surface
forms are crust which seedlings find hard to pene-
trate. On slopes, sodic soils erode easily, subsurface
tunnels form, then huge gullies.

Three types of water have especially high concen-
frations of sodium:

. Laundry effluent waters containing detergent
powder. Liquid detergents are much less haz-
ardous.

o Warter softeners

o Swimming pool water




COPING WITH SALINITY AND SODICITY




WATERING

Testing the salinity of water



NITROGEN FIXATION OR
BIOLOGICAL NITROGEN FIXATION

Plant Fixing Nitrogen

N
Nitrogen in the Air

nitrogen in
nodules on the
roots of the pulse
crop.

Pulse crop with root nodules




NITROGEN FIXING PLANTS

Other nitrogen fixing plants



NITROGEN FIXATION OR
BIOLOGICAL NITROGEN FIXATION

How to use nitrogen fixing native P
plants in your gardens

Campion planting

Inter-planting
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Barossa Bushgardens
653 Research Road
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(08) 8563 8330
bushgardens@barossa.sa.gov.au

www.barossabushgardens.com.au

Opening hours:

Monday and Friday by appointment
Tuesday & Thursday
9am-4pm
Wednesday
9 am - 12.30 pm

Saturday and Sunday closed
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aces.nmsu.edu/pubs/_a/A129/
lifeofplant.blogspot.com/2011/03/nitrogen-fixation.html
http://www.worldfloraonline.org

