Farm Water Futures

Calculating Soil Water and Readily Available Water (RAW)

The total amount of water that a crop can take from
a fully wet soil before it is suffers stress is referred
to as the readily available water (RAW) content.
When a clay soil is wet to field capacity, practically all of the pore
space is filled with water. However, in a sandy soil, a much lower
proportion of the pore space remains filled with water because
water drains out of the large pore spaces between the particles.
Hence, both the volume of soil water available for crop use and
the amount of irrigation water that should be applied to a crop
will be dependent on the texture of the soil.
Using this concept: 100 mm = 100 L/m2 = 1 ML/ha

What is soil water?
Soil water can be considered in the same terms as rainfall (i.e. as
millimetres of water). This can be explained by visualising a block
of soil which contains an amount of water. If the water flowed
into a single layer after removing all of the soil particles, the
volumetric water content could be reported as the equivalent
depth of water (in millimetres) remaining.

What’s holding the water?
Water clings to the surface of soil particles but drains out of
large pore spaces. Plant roots can draw off only the “available”
part of the clinging water layer.

Small soil particles (e.g. clays) have a greater surface area to
which water can cling and smaller pore spaces. Hence, water
retention is closely related to the soil texture as it influences the
surface area of the particles and the size of the pore spaces
between them.
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Calculating the volume of water in your soil
If you have a measure of the volumetric moisture content at any
point in time, then the volume of water in the crop root zone can
be calculated simply by multiplying the volumetric moisture
content by the depth of the root zone. For example, if the
volumetric moisture content is 35 per cent and the root zone is
300 mm deep then:
Volume of water = 0.35 * 300 mm = 105 mm
Note that only a small proportion of this water is likely to be
available to the plant.

Calculating the volume of Readily Available Water
(RAW)
Calculation of the volume of water in the root zone that is readily
available to the crop requires a measurement of the volumetric
moisture content at field capacity (i.e. when the soil is fully
wetted) and at the first signs of crop stress. The RAW is then
calculated as the difference between these two measures
multiplied by the rooting depth. For example, if the volumetric
moisture measured (i.e. by a calibrated capacitance probe) at
field capacity is 43 per cent and the measurement at the onset of
crop stress is 36 per cent over a rooting depth of 300 mm then:
Volume of water = (0.43-0.36) * 300 mm = 21 mm
Hence, in this case the crop will only be able to use 21 mm of
water before becoming stressed and this should be the
maximum amount of water you should be attempting to apply if
you water at the onset of stress.

For more details contact Growcom on 07 3620 3844.
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