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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.

kardwkCBa¢ÚnGMbilcUleTAkan´kEnøgman#s
ruk¡Cati 
GMbilRtUv:ndwkCBa¢ÚntamTwkCasarZaturlaykñúgTwk. ehtuenHehIy 

GMbilnwgerIcUleTAkñúgkEnøgman#sruk¡CatiCamYyTwk:j´ 

eRsacEdl:neRbI ehIynwgQb´eZVIclnaenAeBlmuxTwkQb´keRmIk. 

karenHbNþaloGMbileTARbmUlpþMúenAEKmRCugEdlesIm. 

lMnaMEbbbTéncMkarEdlesIm :nTTYl«TÆiBleTAtamRbePT 

nigkarEzTaMRbB&nÆ:j´eRsacTwk brimaNépÞdIxagelIeBjelj 

nigbrimaNépÞdIxagelImYyEpñk ehIynigkarpøas´bþÚrKuNPaBénRsTab´dIxus>KñaenA

kEnøgman#sruk¡Cati. enHKWCakarsMxan´EdlGñk RKb´RKgRtUvkMNt´nUvlMnaMEbbbT

rbs´cMkaresIm eTAtamTIkEnøgénkEnøgman#sruk¡Cati.

KnøwHyuTÆsaRsþenHmansar;sMxan´ CaBiessenAeBler[bcMruk¡CatitUc>cak´#somaM 

edIm|IeC[svagkMuovarIgsáÜtTwk.

TwkePø{gbMeBjmuxkardUcCaRbB&nÆ ²:j´saco:nsBVTIkEnøg³ edayeRBaHz

arcnasm¬&nÆxageRkArbs´ruk¡CatiGaceZVIocMENkTwkePø{g Edlcab´yk:nenaH 

bJ¢Úneq¬aHeTAkan´Tgruk¡CatipÞal´. dMNaMEdl:j´eRsacCamYyRbdab´eRs

acTwk nigk|alRbdab´:j´TwktUc> ßRbdab´:j´sacTwkEdlkMritel|}n 

nwgRtUvdak´orgeRkamlMnaMEbbbTsMeNImBIrRbePTxusKñaRbkbedayskþanuBlKWkar  

²:j´saco:nsBVTIkEnøg³ edaysarTwkePø{g nigkar ²:j´sacedayPaKxøH³ 

enAeBl:j´eRsacTwk (rUbPaBTI1).  

RtUveC[svagbeg,Itomanr:MgGMbilenAcenøaHRbB&nÆ#s nigTwksabxøaMgEdlruk¡Cati

kMBugRtUvkareRbIR:s´.

Movement of Salt within Crop Root Zones
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N
atu

ral R
eso

u
rces  M

ovem
ent of Salt w

ithin C
rop Root Zones TS11 – K

H
M

ER

Figure 1: Different wetting patterns due to rainfall and drip irrigation.  
(Graphic: Jeanette Chapman 2009)

rUbPaBTI1; lMnaMEbbbTsMeNImxusKña edaysarTwkePø{g 

nigkar:j´eRsactMNk´Twk 

(KMnUreday; Jeanette Chapman 2009)

Drip emitter Rbdab´:j´sacTwkEdlkMritel|}n

Rainfall TwkePø{g

Irrigation kar:j´eRsacTwk
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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). 

karykGMbilecjBIkEnøgman#sruk¡Catieda
ykareRcaH
kñúgGMLúgeBlénkar:j´eRsac TwkEdlykmkeRbI:npøas´bþÚrkEnøgcUle

TAkñúg nigenACMuvijlMhRtg´cenøaHbMENktUcqμarénsar Zaturwg. TwkkñúgdI 

nigsarZaturlaykñúgTwkEdlTwkkñúgdIman RtUv:nTb´Tukkñúg ²RsTab´³ 

epSg>Kñaedaybeg,InnUvkmøaMg kñúg xN;EdlTwkenAkan´EtCitépÞxagelIdI«dð nigbME

NktUcqμarénsarZaturwgdéTeT[t. sarZaturlaykñúgTwk nigm¨UelKulTwkeZVIclna 

eTAkñúg nigeRkARsTab´TaMgenHedaydMeNIrkarsMxan´BIry¨agKW karlaybJ©ÚlKña 

nigclnarg (rUbPaBTI2).  

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.

enAeBlRbPBTwkBIrxusKñamkb¨HKña sarZaturlaykñúgTwkEdlmanenAkñúg 

RbPBTwk nwgmanTMenarsayPayo:nesμIKñarvagRbPBTwkTaMgBIr. tam 

Zmμta Rbdab´:j´eRsacTwkCaeRcIn:nlaybJ©ÚlKña ß ²Cal|ay³ 

rvagRbPBTwksMrab´:j´eRsacBIr ßeRcInCagenHedIm|IeZVIoPaBéRbTa

Mg RsugmankMritTab (rUbPaBTI3). karlaybJ©ÚlKña ekItmanrvagkEnøg 

qøgkat´tammat´Twk ßkEnøgbgØÚrTwkecj ehIynigRsTab´eRkAeKbMputénTwk kñúgdIE

dl:nTukdak´edaykareRbIkmøaMgticbMput. karlaybJ©ÚlKña sayPaysarZatur

laykñúgTwk:ny¨agqab´rh&s. 
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Figure 2: Mechanisms of removal of salt by leaching.  
(Graphic: Jeanette Chapman 2008)

Figure 3: Mixing two sources of irrigation water. 
(Graphic: Jeanette Chapman 2010)

rUbPaBTI3: karlaybJ©ÚlKñarvagRbPBTwksMrab´:j´eRsacBIr  

(KMnUreday; Jeanette Chapman 2010)

rUbPaBTI2; ynþkarénkarykGMbilecj edaykareRcaH. 

(KMnUreday; Jeanette Chapman 2008)

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

RsTab´eRCAbMput; Twk 

nigsarZaturlaykñúg 

TwketagCab´Kñay¨agsÁit

RsTab´kNþal; Twk 

nigsarZaturlaykñúgTwk 

GaceZVIclnargeTAkan´TwkhUr

RsTab´eRkAbMput; Twk nigsarZatu rla

ykñúgTwkGaclaybJ©ÚlkñúgTwkhUr
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Shandied Water  l|ayTwkeRcInRbePT
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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. 

clnargénsarZaturlaykñúgTwkekIteLIgtamdMeNIrkarmYyehAza 

dMeNIrsayPay. dMeNIrsayPayGacemIleXIjPøáam>edaykar bnþk´tM

Nk´BN(sMrab´dak´mØÚbGahar eTAkñúgépÞelIénTwkkñúgEkv. eBleRkaymk tM

Nk´BN(nwgsayPayesμIKñaenAkñúgEkv. dMeNIr karenH eTaHCay¨agNakþI 

yWtCagkarlaybJ©ÚlKñay¨ageRcIn. clnaTaMgmUlénvtæúZaturlaykñúgTwk 

KWecjBIkEnøgEdlmanPaB xab´xøaMg cUleTAkEnøgEdlPaBxab´exSay cMENk

ÉclnaTaMgmUlrbs´TwkmanPaBpÞúyBIenH KWecjBIkEnøgEdlPaBxab´énsarZatu 

rlaykñúgTwkexSay cUleTAkEnøgEdlmanPaBxab´xøaMgvij.  

karRbmUlpþMúGMbilkñúgGMLúgeBleRcaH
cMnYnGMbilenAkñúgTwk:j´eRsac manticCagcMnYnGMbilEdlTwkGacpÞúk

:n. karenHGnuJ¦atoGMbileTARbmUlpþMúKñaenAkñúgTwkEdl hUrecj. 

enAkñúgGMLúgeBlénkar:j´eRsac cMNuHTwkPaKeRcInbMputEdleRbI nwgqøgkat´eT

Adl´RsTab´xagelIénkEnøgman#sruk¡ Cati edayGnuJ¦atomankareRcaHGMbilk

ñúgTwksMrab´:j´eRsacCabnþeT[t (rUbPaBTI4 ). TMraMEtTwkhUreTAdl´épÞxageRkamé

nkEnøg man#sruk¡Cati cMNuHTwkmYycMnYntUcnwg:nCJ¢ÚnnaMGMbilmYycMnYnZMrYc

eTAehIy. GMbilnwgRtUvdMkl´TukenATIkEnøgenaH edayeRBaH zamat´TwkhUryWt> 

ehIyk*Qb´hUr. 

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. 

kareRcaHEtgEtpøas´bþÚrdMeNIrkarCanic© EdltP¢ab´y¨agCitsñiTÆeTAnwgclnaTwk. 

RbsinebImanlk¡N;NamYyTaMgenHKW CeRmAénkar :j´eRsacTwk ßPaBéRbénTwk 

ßkareRbIR:s´TwkelIdMNaMmankarERbRbYl enaHGacbNþaloPaBéRbenAkEnøgman

#sruk¡Catipøas´bþÚr y¨agqab´. karpøas´bþÚrCabeNþaHGasnñrvagkar:j´eRsacTwkKW

CakarZmμta nigGacGnueRKaH:n. eTaHCay¨agNakþI kar:j´eRsac TwkCabnþeT

[teTAdl´CeRmAkEnøgman#sruk¡CatiEdlskmμ GacnaMomanPaBéRbeRcInelIslb´ 

ehIy:t´bg´pldMNaMya¨geRcIn.  
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Remember – The water and salt must  
 be able to drain somewhere

karcgcaM - Twk nigGMbilRtUvEtGac hUrecjtamkEnøgNamYy

Percent  
of water 
uptake

PaKryénkar 
RsUbykTwk 

More water drains 
through and more salt  
is removed

TwkhUrecjeRcIn 
ehIyGMbilCaeRcIn 
RtUv:nykecj

Less water drains 
through transporting 
more salt

TwkhUrecjkan´Ettic 
mankardwk 
CJ¢ÚnGMbilcUlkan´EteRcIn

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

rUbPaBTI4 : karRbmUlpþMú GMbilkñúgGMLúgeBleRcaH  

(KMnUreday; ICMS 2009)

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

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.


