
MANAGING 
SALINITY

Key messags
• Salinity means that soil and or water have a high 

concertation of salts, especially sodium chloride. 
• Saline soils and water have a high electric 

conductivity (EC).
• Salt stress can look like water stress and nutrient 

deficiencies or toxicity.
• Salinity can occur naturally, as a result of 

management practices or a combination of both
• Salinity issues for vegetable crops can come and go 

depending on longer term weather conditions, soil 
management and drainage, irrigation water quality 
and changes in the regional landscape water 
balance. 

• Drought conditions can increase salinity in areas 
with natural salt in the soil profile due to:

• Lack of leaching rain 
• Evaporation from irrigation dams causing an 

increase in salt concertation, and
• Increased salt concentration in bore water.
• Manures, composts, organic fertilisers, recycled 

water and bore water can contain high levels of 
salts.

• Soil compaction and lack of drainage can worsen 
soil salinity

• Salinity issues on a regional landscape scale: 
 - A relative increase in water inputs via 

precipitation, runoff & irrigation compared 
to outputs via losses from soil (evaporation 
& drainage) and plants (transpiration) can 

in 
South Australian 
vegetable crops

increase the risk of soil salinity development, 
especially if salt is naturally occurring in the 
landscape. 

 - In coastal areas, saltwater intrusion can 
lead to salinity issues. Saltwater intrusion 
is the movement of saline (sea) water 
into freshwater aquifers. This can lead to 
groundwater salinity. Saltwater intrusion can 
naturally occur in coastal aquifers, due to the 
hydraulic connection between groundwater 
and seawater. Saline water has a higher 
mineral content than freshwater, it is therefore 
denser and has a higher water pressure. As a 
result, saltwater can push inland beneath the 
freshwater.

 - Groundwater pumping from coastal freshwater 
bores, can increase saltwater intrusion in 
coastal areas. Bore water extraction drops the 
level of fresh groundwater, reducing its water 
pressure and allowing saltwater to flow further 
inland. Agricultural and drainage channels 
can also provide conduits for saltwater to 
move inland. Sea level rise could contribute to 
saltwater intrusion. 
High electrical conductivity is not only a 
result of high sodium chloride; nutrients, 
e.g. potassium, magnesium or sulphur, can 
contribute, if in high concentrations in the soil 
solution.

This factsheet deals with salinity caused by high levels 
of sodium chloride in soils and or irrigation water.
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Good salinity management 
practices on vegetable farms

Farm scale management 

Good drainage is essential for farm scale salinity 
management so that salts can be washed out and 
taken away from the property as much as possible. The 
drainage water needs to be able to eventually drain to 
a ditch, stream or river so that it does not flow back 
onto the farm or onto neighbouring farms. It is also 
important to intercept any drainage water coming onto 
the property from other farms, if possible. 

In some cases, it may be worth planting deep rooting 
shrubs or trees in lower lying, unproductive areas. 
Plants with deep roots utilise more water and help 
to remove water from the soil profile.  They assist in 
lowering the water table or maintaining it at a constant 
level to prevent salts rising to the soil surface through 
evaporation and capillary rise.  If the soil is already 
saline, plantings must be done with tolerant trees or 
shrubs. Local assessment and advice and a landscape 
wide approach is recommended. 

Maintain good soil structure and organic 
carbon levels

Organic carbon levels should be maintained or 
increased to maintain or rebuild structure and 
drainage. This is important because a saline soil 
often has poor structure and can be crusting or hard 
setting, especially when magnesium levels are also 
high. Building up soil carbon improves soil structure 
and permeability which enhances salt leaching, 
reduces surface evaporation and thus reduces salt 
accumulation in the surface layers. 

Organic amendments like quality composts add 
organic carbon. Apart from having a positive effect 
on structure, amendments also improve soil life. 
They improve nutrient cycling and availability. They 
encourage good crop establishment and root growth. 

If possible, include cover crops into crop rotations. 
Deep rooted cover crops would be good, but even a 
short-term cover crop break is preferable to bare soil. 

The greater the overall root mass of a cover crop, the 
better. Root mass is more important than growing large 
tops.

Use as little tillage as possible, especially via power 
implements; avoid unnecessary deep ripping.

Use controlled traffic as much as possible.

Apply low salt gypsum to reduce soil crusting and 
improve soil structure and drainage from the rootzone 
especially in high pH soils; be careful not to increase 
electrical conductivity (EC) via overuse of gypsum. 
Gypsum is not very effective in sandy soils, concentrate 
on maintaining organic carbon.

Lime is effective in reducing soil crusting and 
improving soil structure and drainage from the 
rootzone in low pH soils; a mix of gypsum and lime can 
give good results. Lime it is not effective in soils above 
pH 7.

Avoid bare ground as much as possible to reduce loss 
of organic carbon and nitrogen through volatilisation 
and erosion. Leaving a saline soil fallow can increase 
salinity if evaporation of water from the soil is leaving 
salts behind. A cover crop can help to avoid this.

Figure 1: Stunted crop growth
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Figure 2: Bare area in new crop growth (salt scald)

Figure 3: Salt crusting

Figure 4: Hand-held conductivity meter

Manage irrigation 

If possible, apply leaching irrigation with ‘fresh’ 
water (low or no salinity) to flush salts from the 
rootzone. This will work best in well drained soils 
and if the groundwater (GW) level is not too high. 
High groundwater levels mean that drainage water 
can lift the GW level and may reach the rootzone. In 
heavier soils, chloride may leach, but too much sodium 
may stay behind in the rootzone as it ‘binds’ to clay 
particles. This can lead to sodicity issues.  Drainage 
water should be able to leave the paddock via drainage 
systems in the landscape.

If leaching salts from the rootzone is not the aim, make 
sure that irrigation water does match crop needs and 
soil moisture is always adequate; use soil moisture 
monitoring to achieve this.

Manage crop nutrition 

Manage the soil’s nutrient status - maintain 
satisfactory levels of nutrients and pH to promote a 
balanced status in the soil and to encourage good root 
growth. Monitor actual nutrient uptake via sap testing 
to be able to correct any deficiencies before they are 
visible. 

Under saline conditions calcium nitrate (with or 
without boron, depending on the crop), additional 
potassium (but not as muriate [the chloride form]) 
can be good fertiliser options.  Fertilisers containing 
soluble calcium in a range of especially formulated 
products (e.g. as thiosulphate, chelate) have been 
shown to lessen the effects salinity has on crops and 
soils. Additional phosphorus is often needed for good 
crop establishment and growth. 

Fertilisers can add to salinity depending on how ‘salty’ 
they are. The ‘salt index’ of a fertiliser is an indicator 
of ‘saltiness’; it relates to its relative solubility. It is 
best to avoid fertilisers with a salt index greater than 
100. Table 4 provides the salt index of some common 
fertilisers. Ask suppliers about the salt index of 
fertilisers you use.

Acidifying fertilisers, e.g. ammonium sulphate or urea, 
should not be used on saline soils.
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Salinity suppresses uptake of nutrients through the 
roots, especially calcium and potassium, but also 
phosphorus and boron. Plant nitrogen uptake may 
be affected as well. Depending on the value of the 
crop and the situation, foliar fertilisers can be used to 
supplement a soil-applied fertiliser program. 

Decisions on fine tuning the types, timing, placement 
and rates of fertilisers should be based on soil and 
plant sap analyses. A dry tissue analysis may not be 
sensitive enough to show salinity effects on nutrient 
uptake, especially uptake of sodium and chloride.

Approach for badly salinity 
affected vegetable farms
Measure and record groundwater salinity levels on a 
fortnightly basis from specific monitoring locations 
around affected paddocks. These monitoring locations 
should be GPS’d for future reference.

• Measure and record soil salinity levels within 
the not much affected and affected areas of the 
paddocks. These should be measured two to three 
times throughout the growing season to highlight 
the variability or trends throughout the season. 
GPS positions of test locations should be taken to 
enable repeat testing in the same location.

• Record weather observations and information 
about affected paddocks such as soil structure 
differences between ‘good and ‘bad’, whether low 
lying areas are more affected and how badly the 
crops are affected (photos with scale).

• NDVI imagery can be used to record difference 
in productivity of affected paddocks and 
areas; images can be accessed free online via 
DataFarming at: http://www.datafarming.com.au

• Once an understanding of soil salinity variability or 
trends is gained, using the highest measurements 
as a guide, choose a salt tolerant pasture species 
that will cope with the conditions present and 
establish suitable pasture / lucerne in the affected 
paddocks. Keeping groundcover on these paddocks 
will minimise groundwater accession and lower 
the fluctuations in soil salinity experienced. This 
pasture could be slashed and baled and sold 

to local growers with stock for feed, enabling 
productivity while retaining essential groundcover. 
This pasture could be maintained within the 
rotation between crops, which should over time 
help to lower soil salinity levels.

• Regularly test soil salinity levels within the pasture 
in order to measure potential change. Test soils at 
15, 30 and 40cm depths. This will help to identify 
where salts are within the surface soil profile.

• All soil and water testing can be conducted 
relatively cheaply using a hand-held conductivity 
meter. If these are well maintained, calibrated, 
washed between use and stored dry, many years 
of use can be gained. Data will clearly show 
comparative levels across the farm. It is however 
recommended to submit some samples to a local 
laboratory in order to gain a ‘calibration standard’ 
to which to compare.

• Ensure your nutrition program is up to date with 
the application of most suitable products for 
optimal production.

• Once pastures have been established, the 
reintroduction of trees within the landscape can 
be investigated. Using trees as interceptors of 
groundwater can be very effective, however they 
must be able to tolerate the prevailing conditions, 
or utilise the saline groundwater, to be an effective 
management tool. Trees to be considered would 
include all local trees that are currently thriving 
and can be locally grown. Saltbush is another 
alternative, but as a halophyte, the trees must be 
grazed, or slashed and baled, in order to transport 
salts away from the area.

• Information regarding natural resources in South 
Australia, including salinity information is free 
online at: http://www.aginsight.sa.gov.au
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Why is salinity bad?
Salinity has different effects on different crops, some 
crops are more tolerant and will be less affected by 
increased soil salinity than others. Generally, salinity 
leads to poor crop establishment and growth, causing 
yield and quality losses.  

Effects of salinity on vegetable crops

Salinity symptoms (salt stress) can look like water 
stress and nutrient deficiencies because salinity causes 
both. Usually, leaf margins yellow and die off because 
salts accumulate there due to transpiration. This makes 
the symptoms look similar to potassium deficiency. 
Plants are smaller and may die off early. Seedlings 
struggle to establish.

The best way to confirm salt stress is via testing the 
soil, water and plant sap.

The effect of salinity on plants is due to two main 
mechanisms.

Reduced ability to take up water

Normally water uptake into plants is mainly passive, 
following a concentration gradient from lower to 
higher concentration. Plant sap is ‘saltier’ than the soil 
solution, therefore water ‘flows’ towards roots and is 
absorbed. Under saline soil conditions, the plant sap 
is less ‘salty’ than the soil solution and plants cannot 
take up water against the concentration gradient. 

Imbalanced nutrient uptake

Increased soil salinity may lead to a reduction in plant 
uptake of potassium, calcium, phosphorus, nitrogen 
and boron. This has been seen in plant sap test results. 
Potassium is important in regulating stomata closure in 
leaves. Reduced potassium uptake means that plants, 
while struggling to take up water due to salinity in the 
rootzone, will also lose it more easily through stomata. 

Naturally saline soils are often high in magnesium, 
which is a cation (a positively charged ion).  Due to the 
greater concentration of magnesium there is further 
decreased uptake of other cations - calcium and 
potassium as well as ammonium (NH4+).

Nitrate (NO3), orthophosphate (PO43-) and chloride 
(Cl-) are negatively charged, and plants do not easily 
differentiate between them, especially between nitrate 
and chloride. When salinity is high, too much chloride 
is taken up by the plants, and nitrogen uptake may be 
low. 

Salinity thresholds for 
vegetables

Tolerance to soil salinity for a range of 
vegetable crops 

Table 2 (page 9 of this factsheet) shows published 
tolerances of some vegetable crops to soil salinity. 
It provides an average threshold for soil salinity as 
ECse. If salinity goes above the threshold, yield losses 
are likely to occur without management interventions 
described earlier in this factsheet. The table lists ECse 
threshold values for 10%, 25% and 50% yield loss. 

To roughly convert ECse to the EC1:5 soil level given in 
most soil tests, multiply ECse by 10 – refer to Figure 7 
for a more accurate conversion factor. 

Tolerance to irrigation water salinity for a 
range of vegetable crops 

Table 3 (page 10 of this fact sheet) shows salinity 
thresholds for irrigation water applied to different 
soil textures (sand, loam, clay). Generally, the coarser 
the soil texture, the higher the tolerance to saline 
water because coarsely textured soils drain well. The 
table lists ECw threshold average values for 10%, 25% 
and 50% yield loss due to irrigation water salinity (if 
no management intervention occurs). Generally, well 
drained soils are affected less by saline water than 
poorly drained soils.

Tables 2 and Table 3 are a guide only; actual responses 
to salinity will vary, depending on growing conditions 
and crop management. 

Read on for more background information.
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What is salinity?
Salts are crystalline compounds consisting of a cation 
(a positively charged ion) and an anion (a negatively 
charged ion).  

Salinity refers to the ‘saltiness’ of soil or water. The 
higher the concentration of water-soluble salts in 
the soil solution or in water, the higher the salinity.  
Sodium and chloride, the elements of common salt, 
are the most damaging salts to plant health.  The term 
‘salinity’ used in agronomic terms usually refers to an 
excess of sodium and chloride in the soil or water.

What is the difference between salinity and 
sodicity?

Sodicity is a term referring to the amount of sodium 
(Na) held in a soil on exchange sites of clay minerals 
and organic matter. Sodium is a cation just like calcium 
(Ca), magnesium (Mg), potassium (K) and hydrogen (H). 
Different to salinity, chloride is not involved in sodicity. 
Soil sodicity starts to have a negative influence on 
crop growth when more than 6% of the soil cations 
are sodium. The proportion of sodium of the cation 
exchange capacity (CEC) is called ‘Exchangeable 
Sodium Percentage’ or ESP. Draining of saline soils can 
result in chloride being removed and sodium being left 
behind, turning the soil from saline to sodic.

Sodic soils have poor structure, they ‘slump’. They 
are hard setting when dry and sticky when wet. They 
are also prone to erosion. The term ‘dispersion’ or 
‘dispersive soil’ describes this condition.  This fact 
sheet does not include information on managing sodic 
soils; the focus is on managing salinity.

What causes salinity?
On vegetable farms, salinity issues occur mainly in 
dry years when there is a lack of flushing rain and 
bore or dam water salinity increases due to a lack of 
freshwater replenishment. In some areas, salinity can 
be due to changes in the amount of irrigation water 
used and drainage occurring in the landscape.

Saline soils are either naturally occurring in the 
landscape (primary salinity) or have developed from 
natural salt deposits that are in deeper soil layers 
or salty groundwater as a result of land-use changes 
and management practices (secondary salinity). 
These practices often include removal of trees and 
other vegetation from the landscape and high input 
of irrigation water. Secondary salinity can occur in 
dryland or irrigation situations. The reduction in water 
uptake by vegetation, often combined with more water 
input in an entire region can bring salty water closer to 
the soil surface and ultimately into the rootzone. Land 
use and management changes often lead to perched 
water tables over impermeable subsoils. Therefore, 
salinity is first evident in lower lying areas of a paddock 
or low-lying areas in the landscape. 

Salinity in water, e.g. in bore water where salt deposits 
occur somewhere in the profile, is naturally occurring. 
Saline dam water can be induced through land use 
change described above and in dry years due to 
evaporation and lack of freshwater influx. Wastewater 
is usually saline.
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Figure 6: Typical area affected by salinity in the North Adelaide Plains
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How can salinity be identified?

Salinity in soils and water 

Salinity can be identified in a variety of ways, including:

• Visual identification from plant and soil symptoms 
e.g. salt scalds, surface crusting of salt or in poor 
areas within crops often in lower lying areas of a 
paddock including yield losses, stunted plants or 
‘burnt’ leaves

• The presence of salinity indicator plant species in 
affected areas (these vary from region to region)

• Measurement of the electrical conductivity (EC) of 
soil and/or water samples

• A plant sap analysis which includes sodium 
and chloride in the testing suite; the analysis 
can identify salinity issues and effects on other 
nutrients before serious crop damage occurs.

Salinity in the landscape

Once salinity is obvious in paddocks and the 
landscape, the economic damage to crops can be 
significant. It is therefore important to detect early 
warning signs via soil, water and plant testing. Figures 1 
to 3 show examples of salinity in the landscape and the 
effect on crops.

Salinity measurement
Soil salinity is generally measured by determining 
the electrical conductivity (EC) of a 1 in 5 soil-water 
or calcium chloride suspension.  Laboratory analyses 
can be used to determine the levels of individual salts, 
especially chloride and sodium, the most damaging 
salts to plant and soil health.  

The EC measurement will pick up all salts in the water 
or soil solution, e.g. including those from fertilisers. 
Excessive use of gypsum can also lead to high EC 
values. If a soil test shows high EC, it is worth checking 
chloride levels. If they are in the normal range, the 
high EC is caused by other elements e.g. magnesium or 
sulphur.

The predominantly used unit of measurement for EC 
is deciSiemens per metre (dS/m). 1 dS/m is the same 
as 1 milliSiemens per centimetre (mS/cm) or 640 
ppm.  Table 1 shows all conversions between different 
measurement units for salinity.

The pH reading of non-saline soil in calcium chloride is 
normally about 0.5-0.8 units lower than that recorded 
in water. In saline soils, both pH values are similar.

How to determine EC in soils and water

DIY testing

EC can be measured using a handheld conductivity 
meter (Figure 4) or through laboratory analysis. If 
using a hand held meter, it is important to calibrate 
it regularly! In water the probe can be used without 
any sample preparation. Salinity in soils is measured 
in a mix of 1 part soil to 5 parts water. It is best to air 
or microwave dry the soil and use filtered rainwater 
or bottled water in a clean jar. Let the mix settle for a 
while before measuring the water above the settled 
soil.

This gives you a measurement for EC1:5. You need 
to convert it to ECse if you want to compare the 
measurements to salinity tolerances in Table 2.  
Conversion factors are in the table in Figure 7.

Using a handheld meter is great for monitoring 
fluctuations in irrigation water salinity. Keep a log of 
your measurements. 

7

Table 1:  Average conversion factors for EC measurements

dS/m mS/cm millimho/cm mS/m ppm or mg/L μS/cm μmho/cm

1 1 1 100 640 1000 1000

0.001 0.001 0.001 0.1 6.4 1 1

0.00156 0.00156 0.00156 0.156 1 1.56 1.56
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Lab testing

There are three ways that EC can be reported by a lab - 
EC1:5, ECse (ECe) for soil and ECw for water.  

Soil test reports

EC1:5 – This measurement is commonly used for soil 
samples and reports the conductivity reading of a 
suspension of 1 part soil to 5 parts water (deionised or 
distilled).  

ECse – is the EC of the saturation extract (or just extract 
- ECe).  This measurement from a soil paste removes 
the effect soil texture has on a soil water solution as 
used for EC1:5. ECse can be calculated by multiplying 
the EC1:5 reading by a soil texture conversion factor. 
ECse is used to report tolerances to soil salinity.

Figure 7 shows multiplication factors used for 
different soil textures.  The reason texture needs to be 
considered is that clay particles will buffer (hold onto) 
the salts in the soil water more than sand, due to their 
greater exchange capacity.  Plants growing in a saline 
clay soil of an EC1:5 reading of 1 dS/m will be less 
affected by the salts than a plant in a sandy soil with 
an EC1:5 reading of 1 dS/m.

Water test reports

ECw – is the EC of water.  It is a direct EC measurement 
of salinity for water sources.  

8

Most published data on crop tolerances to soul salinity are reported in ECse . If a soil test report provides EC1.5 only, it is 
important to convert the reading to ECse to check against crop tolerances.

Figure 7: How to convert EC1:15 to ECse using figures from Tension et al.(2014)

ECse 
published data 
on crop salinity 
tolerances

Soil texture Multiply by to convert ECse

Sands 17

Sandy loams 14

Loams 9.5

Clay loams and light clays 8.6

Medium and heavy clays 6.7

EC1:5  x
lab test results

Figure 8: Non ground water affected salinity areas in red and orange
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Common name Tollerance to Salinity
Average root zone soil salinity 

threshold (ECse [dS/m])

ECse threshold for crop losses (dS/m

10% 25% 50%

Asparagus Tolerant 4.1 9.1 16.6 29.1

Antichoke Moderately Tolerant 6.1 7.0 8.3 10.4

Beer, garden Moderately Tolerant 4.0 5.1 6.8 9.6

Rosemary Moderately Tolerant 4.5

Zucchini Mod. sensitive 4.7 5.8 7.4 10.0

Broadbean Mod. sensitive 1.5 2.6 4.2 6.8

Broccolini Mod. sensitive 2.8 3.9 5.5 8.2

Cabbage Mod. sensitive 1.8 2.8 4.4 7.0

Capsicum Mod. sensitive 1.5 2.2 3.3 5.1

Cauliflower Mod. sensitive 2.5

Celery Mod. sensitive 1.8 3.4 5.8 9.9

Cucumber Mod. sensitive 2.5 3.3 4.4 6.3

Eggplant Mod. sensitive 1.1 2.5 4.7 8.3

Kale Mod. sensitive* 6.5

Lettuce Mod. sensitive 1.3 2.1 3.2 5.1

Onion (seed) Mod. sensitive 1.0 2.3 4.1 7.3

Pea Mod. sensitive 2.5 4.3 5.8 8.1

Potato Mod. sensitive 1.7 2.5 3.8 5.9

Radish Mod. sensitive 1.2 2.0 3.1 5.1

Spinach Mod. sensitive 2.0 3.3 5.3 8.6

Squash 2.5

Squash, scallop Mod. sensitive 3.2 3.8 4.8 6.3

Sweet corn Mod. sensitive 1.7 2.5 3.8 5.9

Sweet potato Mod. sensitive 1.5 2.4 3.8 6.0

Tomato Mod. sensitive 2.5 3.5 5.0 7.6

Turnip Mod. sensitive 0.9 2.0 3.7 6.5

Bean Sensitive 1.0 1.5 2.3 3.6

Carror Sensitive 1.0 1.7 2.8 4.6

Onion Sensitive 1.2 1.8 2.8 4.3

Table 2: Tolerance of vegetables to salinity in soils

”This data serves only as a guideline to relative tolerances among crops. Absolute tolerances vary, depending upon climate, soil conditions, and cultural practices.” - Ayers and Wescot (1985)
* Estimated sensitivity - this is the published data, from personal observation kale is probably closer to broccoli in its tolerance to salinity
Adapted from deHayr and Gordon (2006) and Ayers and Westcot (1985)



MANAGING  SALINITY
in South Australian vegetable crops
MANAGING  SALINITY

10

Common name Tollerance to Salinity

Average root 

zone soil salinity 

threshold (ECse 

[dS/m])

ECse threshold for crops  

growing in

ECse threshold for crop losses 

(dS/m)

sand loam clay 10% 25% 50%

Asparagus Tolerant 4.1 5.2 3 1.7

Antichoke Moderately Tolerant 6.1

Beer, garden Moderately Tolerant 4.0 6.5 3.7 2.1 3.4 4.5 6.4

Rosemary Moderately Tolerant 4.5 5.7 3.3 1.9

Zucchini Mod. sensitive 4.7 7.3 4.2 2.4 3.8 4.9 4.7

Broadbean Mod. sensitive 1.5 3.3 1.9 1.1 1.8 2.0 4.5

Broccolini Mod. sensitive 2.8 4.9 2.8 1.6 2.6 3.7 5.5

Cabbage Mod. sensitive 1.8 3.5 2 1.2 1.9 2.9 4.6

Capsicum Mod. sensitive 1.5 2.8 1.6 0.9 1.5 2.2 3.4

Cauliflower Mod. sensitive 2.5 3.2 1.8 1.1

Celery Mod. sensitive 1.8 4.6 2.5 1.4 2.3 3.9 6.6

Cucumber Mod. sensitive 2.5 4.2 2.4 1.4 2.2 2.9 4.2

Eggplant Mod. sensitive 1.1 3.2 1.8 1.1

Kale Mod. sensitive* 6.5 8.2 4.7 2.7

Lettuce Mod. sensitive 1.3 2.7 1.5 0.9 1.4 2.1 3.4

Onion (seed) Mod. sensitive 1.0

Pea Mod. sensitive 2.5 3.2 1.8 1.1

Potato Mod. sensitive 1.7 3.2 1.8 1.1 1.7 2.5 3.9

Radish Mod. sensitive 1.2 1.5 0.9 0.5 1.3 2.1 3.4

Spinach Mod. sensitive 2.0 4.2 2.4 1.4 2.2 3.5 5.7

Squash 2.5 3.2 1.8 1.1

Squash, scallop Mod. sensitive 3.2 4.8 2.7 1.6 2.6 3.2 4.2

Sweet corn Mod. sensitive 1.7 2.2 1.2 0.7 1.7 2.5 3.9

Sweet potato Mod. sensitive 1.5 3 1.7 1 1.6 2.5 4.0

Tomato Mod. sensitive 2.5 3.5 2 1.2 2.3 3.4 5.0

Turnip Mod. sensitive 0.9 2.5 1.4 0.8 1.3 2.5 4.3

Bean Sensitive 1.0 1.9 1.1 0.6 1.0 1.5 2.4

Carrot Sensitive 1.0 2.2 1.2 0.7 1.1 1.9 3.0

Onion (bulb) Sensitive 1.2 2.3 1.3 0.8 1.2 1.8 2.9

Table 3: Tolerance of vegetables to salinity in irrigation water

”This data serves only as a guideline to relative tolerances among crops. Absolute tolerances vary, depending upon climate, soil conditions, and cultural practices.” - Ayers and Wescot (1985)
* Estimated sensitivity - this is the published data, from personal observation kale is probably closer to broccoli in its tolerance to salinity
Adapted from deHayr and Gordon (2006) and Ayers and Westcot (1985)
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Table 4: Salt index of fertiliser materials and soil amendments

*Salt index - comparison of equal weights of materials, compared to sodium nitrate having a nominal value of 100
^ depending on origin - guidance only - composts should be tested
Adapted from Fernandez (2010), A&L Great Lakes Laboratories (2002 and Ayers and Westcott
(1985)

Fertiliser materials Total Nitrogen 
(N) %

Total Phosphorus 
(P) %

Total Potassium 
(K) %

Total Sulphur  
(S) %

Salt  
index*

Nitrogen materials

Ammonium nitrate 33.5-34 104

Sodium nitrate 16 100

Ammonium sulphate 21 24 88.3

Urea 45-46 74.4

Calcium nitrate (CAN) 15.5 65.0

Diammonium phosphate (DAP) 16-18 20-21 29.2

Monoammonium phosphate (MAP) 11 21 24.3

Phosphate materials

Single superphosphate (SSP) 7.9-8.7 12 8.4

Triple superphosphate (TSP) 20 1 10.1

Phosphoric acid 23

Potassium materials

Potassium chloride (mariate of potash) 50 116

Potassium nitrate 13 36.5 69.5

Potassium sulphate 41.5-44 18 42.6

Sulphate of potash magnesia (K-MAG) 22 22 43.4

Sulphur materials

Ammonium thiosulphate (ATS) 12 26 90.4

Ammonium polysulphide 20 40 59.2

Gypsum 17 8.1

Magnesium oxide 1.7

Magnesium sulphate 14 44

Miscellaneous

lime (calcium carbonate) 4.7

Dolomite (calcium/magnesium 
carbonate) 0.8

Manure / composts^ Variable Variable Variable Variable approx. 110

What EC range is appropriate for soils and water
From EC measurements, soil salinity classes can be applied to land areas or paddocks. This contributes to 
understanding what crops can be grown and the different management practices required to manage a specific soil 
due to its salinity class (see Table 5).



MANAGING  SALINITY
in South Australian vegetable crops
MANAGING  SALINITY

12

Table 6 lists the desirable ranges of EC, sodium (Na) and chloride (Cl) in soil, plant sap and water.

The chloride level is a reliable salinity indicator. EC may be high in non-saline soils due to high levels of electrolytes 
other than Cl and Na (e.g. S, Mg, K).

Table 6: Desirable ranges of EC, sodium (Na) and chloride (Cl) in soil, plant sap and water

1 ML of water with an ECw of 1 dS/m contains about 640 kg of salts (NSW DPI [2016]).

References
A&L Great Lakes Laboratories (2002) Fertilizer salt index, Factsheet no. 15  -  
https://cdn.shopify.com/s/files/1/0979/5626/files/FS15_-_Fertilizer_Salt_Index.pdf

Ayers, R.S. and Westcot, D.W. (1985) “Water quality for agriculture” FAO Irrigation and Drainage Paper 29, Rev. 1, FAO, 
Rome, available here -  
http://www.fao.org/docrep/003/T0234E/T0234E03.htm and http://www.fao.org/docrep/005/y4263e/y4263e0e.htm

deHayr, R and I. Gordon (2006), Irrigation water quality Salinity and soil structure stability, The State of Queensland 
(Department of Natural Resources, Mines and Water)

Fernández, F. (2010) How Much Salt Is in the Fertilizer?, The Bulletin, University of Illinois Publications, Illinois, 2010 -  
http://bulletin.ipm.illinois.edu/print.php?id=1305 

Highly recommended - NRM North (2009) Salinity Glovebox Guide Tasmania - available -  
https://www.nrmnorth.org.au/client-assets/documents/reports/nrm/15131714_54salinitygloveboxguide-t.pdf

NSW DPI (2016) Salinity tolerance in irrigated crops. Primefact 1345, 2nd edition -  
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0005/523643/Salinity-tolerance-in-irrigated-crops.pdf

Highly recommended - Tenison, Kathy. et al. & NSW DPI, issuing body.  (2014).  Salinity training manual -   
http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0008/519632/Salinity-training-manual.pdf

Photos by Julie Finnigan, Serve-Ag

Technical input and review by: Bruce Scott - EE Muir, Julie Finnigan - Serve-Ag,  Steven Coventry - Stoller, Paul 
Petzemeti

Class 1 Class 2 Class 3 Class 4 Class 5

Water Low Medium High Very high Extreme

ECw 0-0.28 0.28-0.8 0.8-2.3 2.3-5.5 Over 5.5

Soil* Low Moderate High Extreme

ECse 0-2 6-15 Over 15

What to monitor
Desirable range

Soil Plant sap Water

Electrical conductivity <0.2 dS/m (EC1:5) N/a <0.65 dS/m

Sodium (Na) <90mg/gk <200 ppm <74 ppm or 3.2 meg/L

Chloride (Cl) <200mg/kg <2000 ppm <200 ppm

Table 5: ECw and ECse values of soil salinity classes
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