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Targeting Salinity Management within Crop Root Zones
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Uptake of water and salt
by plant roots

Plants roots take up water by creating a higher concentration
of salt within the cells than present in soil water. The effect

is similar to when two water sources of different salinities
come into contact in that the solutes try to spread out evenly
(TS11, Figure 3). Overall movement of water is from areas

of lower salinity to areas of higher salinity, which favours the
movement of water from the soil solution into the root system.

Overall movement of salt is from areas of higher salinity to
areas of lower salinity. If there was no control on the movement
of solutes between the plant root and soil solution, overall
movement of solutes from the plant would occur until the
salinity was the same as that in the soil solution. However
this would stop the uptake of water. To overcome this problem
and the problem of taking up excessive amounts of unwanted
solutes, plants have developed controls to restrict the movement
of solutes and other substances from the root cells to the soil
solution, and from the soil solution into the root cells. However
the controls are not full proof and nutrient imbalances or
toxicity can result if the soil solution becomes too salty.

Plants must use energy to take up water and exclude salts.
As a result they will take up the lowest energy water available
to them. This is water of lower salinity. Figure 1 shows that
at higher salinity (or osmotic pressure) less water can be taken
up by the root system unless the plant uses a lot of energy.
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Figure 1: Effect of soil salinity on plant uptake of water.
(Source: Anderson et al, 2007)

When more solutes are added by fertilisers the combined
salinity may also induce water stress and reduce uptake
of both the water and the added nutrients.

Avoid making the soil too salty when applying fertilisers —
it may slow uptake of water and nutrients. Once the
nutrients are taken up by the root zone salinity will fall back
to the levels associated with the irrigation water quality

and management.
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Irrigation Management

If the root zone is viewed as quarters most of the water is
taken up by the upper portion, typically 40%, 30%, 20% and
10% in descending order from the surface to the bottom

of the root zone (Figure 2). As a result plants develop most
of their “feeder roots” closer to the soil surface. A smaller
number of thicker and deeper roots are produced to help
anchor the plants to the ground.
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Figure 2: FAO standard uptake of soil water.
(Graphic: ICMS, Rural Solutions SA 2009)

Salt will be deposited at the wetted edges following irrigation.
To minimise uptake of salt the depth of irrigation needs to be
below that of the upper active root zone (Figure 3). Irrigation
needs to be timed to maintain enough volume of soil water
of lower energy within the active root zone to meet crop
water requirements. The plants then do not need to rely

on taking up water from the more saline lower root zone,
unless they become stressed.

Plants lose water through their leaves and stems when they
convert energy from the sun into a chemical form that can

be used for growth hence most water is lost during daytime.
Crop water requirements will change as the plants grow and
develop, and with changing weather conditions. Thus it is
important to monitor both the weather and soil water content
and adjust irrigation management.

An occasional longer leaching irrigation is needed to push
salt below the lower root zone.
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Figure 3: Depth of routine and leaching irrigation.
(Graphic: J Chapman 2010)
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(Agrw: ICMS, Rural solutions SA 2009)
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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




