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Soil water is a mixture of water, nutrients, salts, and other
substances, and is held in the soil pore spaces. Soil within
the rootzone needs to be able to store as much water as
possible for plant requirements but also to drain well enough
so that aeration is quickly re-established after irrigation or
rainfall. Plants grow best when they have a suitable balance
of water and air in their root zones.
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The amount of plant available water that is held in a soil and
the movement of water through the soil profile is influenced
by soil structure, texture, depth and slope. Water is held in
the pores (gaps) between the soil particles (Figure 1). The
pores in clay soils are small, hold a relatively large amount
of water and do not give it up to plants easily. The pores
in sandy soils are large and hold relatively small amounts
of water but give up the water readily to plants (Figure 2).
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An ideal soil has a mixture of sand and clay particles. This
provides a mix of pore sizes that not only hold water and
dissolved nutrients but also the air that plants require for growth.

As water is removed by plants and by evaporation from the
soil surface, it becomes more and more difficult for plants to
extract the remaining soil water because it clings more tightly
to the soil particles and within small pore spaces. ‘Permanent
wilting point’ is reached when plant roots can no longer
extract the soil water, causing the crops to wilt and not
recover. The amount of water between field capacity and
permanent wilting point is called Plant Available Water (PAW).
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After heavy irrigation or rainfall, when the soil is full of water,
including all the air spaces (pores), the soil is said to be
‘saturated’. After the soil drains and there is no more free
drainage the soil is at its maximum water storage capacity,
often referred to as ‘field capacity’. Draining water is often
called ‘gravitational water’.
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Figure 1: Description of soil water.
(Source: Better Soils 1998)

Figure 2: The soil moisture characteristics of a clay and a sand soil.
(Source: Anderson et al 2007)
Plant production will be affected when the uptake of soil water
cannot keep up with the amount lost through the pores of
leaves and stems, called transpiration. This occurs well
before permanent wilting point is reached.
Readily Available Water (RAW) is the amount of water stored
in soil within the root zone which can be easily extracted and
used by plants (Figure 3). To achieve high yields irrigation
management should aim to ensure that there is always
sufficient readily available water remaining in the root zone
so that the plants are always using the easily extractable water.
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The soil water content at which more water is required to
maintain growth rates is the ‘refill point’. All vegetable and
most perennial crops grown on the Northern Adelaide Plains
(NAP) require the refill point to be set below RAW, as even
temporary wilting and recovery can decrease yield and quality.
All soils have slightly different properties and perform
differently. The successful management of irrigation inputs
in any horticultural production system requires the ability
to be able to calculate the amount of Readily Available Water
(RAW) in a soil. This requires a good understanding of all the
soil properties. The calculation of RAW is an exercise that
is covered in fact sheet TS8.
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Figure 3. Relationship of Saturation, Field Capacity, Refill Point,
Permanent Wilt Point and Readily Available Water.
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The Adelaide and Mount Lofty Ranges Natural
Resources Management Board’s Coast and Marine
division and Land Management Program are
supported through funding from the Australian
Government’s Caring for our Country initiative.

For further information contact – the Adelaide and Mount Lofty Ranges Natural Resources Management Board on (08) 8273 9100
or visit the HortEx website hortexalliance.com.au

