Implementing Tools for Sustainable Agriculture on the NAP Better Growing Tool Kit
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Movement of Salt within Crop Root Zones
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Transportation of Salt into Crop
Root Zones

Salt is transported in water as dissolved solutes. Salt will
therefore move into the root zone with the applied irrigation
water and will stop moving when the water front stops moving.
This causes salt to concentrate at the wetted edges.

Field wetting patterns are strongly influenced by irrigation
system types and maintenance, full and partial surface
coverage, and changes in properties of different soil layers
within the root zone. It is important that managers determine
field wetting patterns relative to the location of plant root zones.

This key strategy is especially important when establishing
young plants, to avoid them becoming dehydrated.

Rainfall acts as a “full coverage” system, although the
physical structure of plants enables part of the intercepted
rainfall to be channelled towards the base of the stem. Crops
irrigated with drip and micro sprinklers or spray emitter types
will potentially be exposed to two different wetting patterns,
“full coverage” as a result of rainfall, and partial coverage
when irrigated (Figure 1).

Avoid forming salt barriers between the root system and
fresher water being accessed by the plant.
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Figure 1: Different wetting patterns due to rainfall and drip irrigation.
(Graphic: Jeanette Chapman 2009)
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Removal of Salt from Crop Root
Zones by Leaching

During irrigation the applied water moves into and around the
spaces between the solid particles. Existing soil water and
the solutes it contains is held in various “layers” at increasing
energies as they become closer to the surfaces of clay and
other solid particles. Solutes and water molecules move in
and out of these layers by two main processes, mixing and
passive movement (Figure 2).

Innermost layers: Water
and solutes held too tightly

Middle layers: Water and
solutes able to passively
move to draining water

Outer layers: Water
and solutes able mix with
draining water

Figure 2: Mechanisms of removal of salt by leaching.
(Graphic: Jeanette Chapman 2008)

When two different sources of water come into contact, the
solutes they contain will tend to spread out evenly between
them. Many irrigators commonly mix or “shandy” two or more
sources of irrigation water to lower overall salinity (Figure 3).
Mixing occurs between the passing water front or draining
water and the outermost layers of soil water which are held
at the lowest energy. Mixing rapidly spreads out the solutes.

Source A

Shandied Water

Source B

Figure 3: Mixing two sources of irrigation water.
(Graphic: Jeanette Chapman 2010)
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Passive movement of solutes occurs by a process called
diffusion. Diffusion can be readily seen by placing a drop of
food dye to the top of a glass of water. Over time the dye will
spread evenly in the glass. The process however is much
slower than mixing. Overall movement of solutes is from areas
of higher concentration to lower concentration, whereas overall
movement of water is the opposite, from areas of lower solute
concentration to areas of higher solute concentration.

Salt Accumulation during Leaching

The amount of salt in irrigation water is far less than the
potential amount that can be contained in water. This allows
salt to concentrate in the draining water. During irrigation

a high percentage of the applied volume of water will pass
through the upper root zone layers, allowing continual leaching
of salts irrigation (Figure 4). By the time the draining water
reaches the lower root zone a smaller volume of water is
transporting a higher amount of salt. The salt will be deposited
as the water front slows and stops.

More water drains
through and more salt
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is removed
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Remember — The water and salt must
be able to drain somewhere

Figure 4: Salt accumulation during leaching.
(Graphic: ICMS 2009)

Leaching is an ever changing process closely linked to water
movement. If either irrigation depth or water salinity, or crop
water use varies, rapid changes in root zone salinity can
result. Temporary changes between irrigation are normal and
tolerable. However continued irrigation to a depth within the
active root zone can lead to excessive salinity and loss of
yield potential.

CARING
FOR
UR

0
COUNTRY

ssuhisaimgranwyh§nifnghmednimgwinio
dnfranwmus dnfimwomomoFunigmelmwm ugha
anfinoficingmagusm s Iﬁiﬁmgtmtssﬁﬁﬁmm NUIMWen &
nnﬁnnnsﬁnnmmmmmtsiﬁmﬁm dinfir mrss izminaamy
mﬁmﬁﬁummﬁ%mmmmmm susmeihguisinmaimnwghn
A inighidumemn a10git ﬁmmﬁtsmﬁmﬁmmm%mm gtann
noumeinguiuaEnnsmngwiis: Ao fintghidumoe disanime
mﬂmgﬁ%"ﬁtaym gruisinighidumsmna ogitim

ﬁﬁ[lUHﬂIﬁHUﬂjﬁﬁH‘cﬁﬁm ut{gie

GSSHU[UIS]ﬁﬂSﬁmmILnﬂG msmmﬂﬁssmmmmsﬁmﬁp
e miise Hsmmgjmmtmmamﬁmtsiﬁﬂsﬁmm Wite
. L , 0 g T4 74 e .
sighiighinuismiamims sonzsnmardsogniaud Shghmits
! oy .o
Taus inhidisnighmsyury M waggagmemimzaion
ﬂ§ﬁn°111ﬁmnﬁrLﬁnﬁﬁ1ustsjﬁ*mmnféﬁ”ﬂ §ninfnyneidigebimet
snigh msywimi SansEnywigsgoshmstnssiiinywigso
v

whiiwe AGushgiAnmsnsignighimms i nEagngida
wi o

gnyromeds
iiwhumiis
[ginswnisn
25%
.
mAIE 500, marwisms
nipinigting -
ywIgma 75% fYUWAREH
S0
100% . L
gnuyrongmsindo
gsmin
s e e i insffugumsingds
mighol - §n BuEfngpitnme yiogmenigiomyw 7

umnge o miyul Giughighmuo:
gritur: ICMS 2009)

i
(A
mitgms tﬁhtﬁﬁmmﬂmﬂ:mrmsrg [ﬁ[Uﬁmﬁt[ﬂﬂﬁﬁtgsts‘?sﬁﬁwsmﬁﬂ
Lumsmmsmﬁcm nmgmmme A duplisms mianefa gmnijpisfa
gmgdpnafnidiammsmituiyu IS1°H1ﬁUnmmﬁjﬁ1nfLU[81ﬁf8th
g AnAg dimer mipdymungenaginimmgiamoind
mmingm sijmm{sqm me 8 mtmtmmﬁ mIMmIe FAmugs
Jastaniginighnsywigmiiiuwny mosigosmoijuiisibous
iwnduisuianwitgds

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
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