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ISSUES

& Sustainable irrigation relies on leaching of root zone

& A higher Water Use Efficiency (WUE) may increase root zone salinity

& Leaching Efficiency' (LE) may explain why more salts are found in the root zone
& Regional horticulture with gate value of $2-3 billion/year is potentially at risk

PROJECT OBJECTIVES

& Determine/update the crop salinity relationships

& Determine the variability of EC (soil water) and leaching efficiency in the field
& Simulate different scenarios of River Murray salinity at Morgan

& Input to the MDB Salinity Strategy and Integrated Catchment Management Plan

FINDINGS

14 properties: mean 63% leaching efficiency with a CV of 77% (Table 1)

<10% RZ drainage in summer under drip (Table 2)

Soil Solution EC under drip often much higher than threshold salinities (Figure 1)
Seasonal salt build up: 800 EC irrigation adds 2t salt/ha: potential major yield loss
Model simulation enables future scenario assessment (Figure 2)

For precision irrigation with high EC water: RZ salinity management is critical!!
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Table 1. Riverland/Sunraysia salinity survey on Leaching Efficiency
No of farms Yearsunder Clw Observed Leaching Fraction Predicted Leaching

surveyed irrigation Clsw Clsw Efficiency
mmol/L  mmol/L =1-FAE or Clw/Clswb’ mmol/L
14 >45 1.2 12 0.2 4.1 -5.1** 63%

Clw= ClI conc in the applied water. Clsw= Cl conc in the soil solution
estimated as twice the CI concentration in the saturated paste extracts **P=0.01 paired t-test between Clsw and predicted Clsw

Table 2. Estimated Deep drainage from citrus and vineyards in Riverland & Sunraysia

Site/crop/lrrig system Irrigation Rainfall Deep Drainage
mm %
Loxton vine drip 510 177 ND?2
Irymple vine drip 343 116 1 ( 0.02; n=10)°
Loxton vine uc sprinkler 735 177 21 ( 3; n=53)
Dareton citrus uc sprinkler 912 102 17 ( 4; n=31)

AND=Not detected “value in parenthesis indicates standard deviation (SD) and n = sample size

!Leaching efficiency = Fraction of drainage water consisting of displaced soil solution (Bouwer, H. 1969. J Irrigation & Drainage, 95:153-170)



Figure 1. Soil water salinity (ECsw) under (a) a drip irrigated vine and (b) an under-
cover sprinkler citrus tree. On the right: soil solution extractor

Figure 2. Predictions of a two dimensional salt transport model on root zone salinity
for two River water ECs, (a) 0.3 dS/m (current), and (b) 0.8 dS/m at Morgan

FUTURE DIRECTION

& A user-friendly toolkit for growers to monitoring root zone salt

& A robust simulation model that accurately predicts root zone salinity under
different Leaching Efficiency, River EC and climate conditions

& Management strategies for minimum yield losses in times of high River EC
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