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Gypsum recommendations 
for horticulture in Carnarvon

Background information
A well structured soil is loose and 
friable allowing roots to adequately 
explore the soil for water and nutrients.  
Water readily infiltrates into such soils 
and does not generally pool on the 
soils surface. 

Excessive amounts of sodium in the 
soil can result in the soil structure being 
affected causing the soil to disperse 
and become dense and hard setting, 
and the topsoil may form a crust 
that limits the emergence of direct 
seeded crops.

By Neil Lantzke 
Western Horticultural Consulting, Perth Western Australia

The vast majority of the horticultural 
production in Carnarvon is located on 
the Gascoyne soils.  Most Gascoyne 
soils are well structured and are not 
sodic within the top metre of soil.

The more clayey Gascoyne soils and 
Coburn soils which occur further from 
the river can have elevated sodium and 
salt concentrations, particularly in the 
subsoils, which can affect crop growth.

Gypsum (calcium sulphate) can be 
used to improve the structure of sodic 
soils.  The calcium in the gypsum 
displaces the sodium from the soil 

particles which can then be leached 
from the root zone by irrigation 
or rainfall. 

In most cases irrigation water from 
the Gascoyne Water Co-operative 
and Basin A bores has a low sodium 
adsorption ratio.  With good irrigation 
management it is unlikely that irrigating 
with this water will increase the sodium 
concentration in the soil.  However, 
irrigating with salty water may have 
long term impacts on the soil and 
affect crop performance.
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Photograph of Gascoyne Association soils showing typical Acacia vegetation (left) and the Coburn Association soils 
showing typical bluebush and saltbush vegetation (right)
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Gypsum application.
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Three trials have been conducted at 
Carnarvon to determine if gypsum will 
improve soil structure and increase 
yield (Muller and Burt (1986), Muller 
(1993) and Greene et. al. (2001)).  In 
all cases the gypsum reduced the 
dispersion of the soil and increased 
the rate of water infiltration, which 
improved drainage and paddock 
access.  Only in one of these trials, 
on tomatoes, did the application of 
gypsum increase yield.

Recommendations
Surface sealing and poor water 
infiltration is not an issue for 
transplanted crops that are grown 
with drip irrigation under black plastic 
mulch.  In this situation gypsum is 
probably not required for most crops.

A rate of one tonne per hectare of 
gypsum is probably all that is required 
to reduce crusting of the soil surface.  
To prevent surface crusting gypsum 
should be applied before each direct 
seeded crop. This is because gypsum 
is soluble and it will leach from the 
topsoil with the irrigation.

Improvements in soil structure and 
yield following gypsum applications are 
most likely to occur on more clayey 
soils and those soils which naturally 
contain higher sodium concentrations 
or a high electrical conductivity (EC). 

If growers have any concerns about 
the structure of their soil and its 
impact on plant growth then it is 
advisable to trial applying a low rate 
of gypsum (1 to 2 t/ha) to part of 
the planting while leaving a ‘control’ 
area untreated. Crop performance 
in both areas should be monitored.  
Applying higher rates of gypsum than 
suggested in Table 1 will probably not 
result in any additional improvements 
to the soil.  In fact, applying very 
high rates may impact on the uptake 
by plants of other cations such as 
potassium and magnesium.

Carnarvon’s low annual rainfall means 
that there are few heavy rainfall 
events that leach salt from the root 
zone.  Monitoring of soil salinity (EC), 
particularly on poor performing areas, 
will show if salt levels have built up.  
Growers who have access to river 
water can leach salt from the soil by 
applying large volumes of low salinity 
water to unplanted areas during 
periods of unrestricted pumping.

Table 1. Recommendations for the application of gypsum on horticultural soils at Carnarvon

Situation Rate of gypsum Comments

Friable Gascoyne soils which have good 
water infiltration rates.

No gypsum required Trial work did not show any yield benefit for a 
range of crops, with the exception of tomatoes.  
Applying gypsum at 1 to 2 t/ha to tomato crops may 
increase yield.

Direct seeded crops where a surface 
crust affects germination. 

1 t/ha/crop To alleviate crusting and poor seed germination 
issues.  Apply just prior to planting.

Soils where the surface is hard setting 
&/or has a low infiltration rate

2 t/ha/crop Applying gypsum may not improve all of these soils, 
especially if the soil has a higher clay content.

Coburn soils and problem Gascoyne 
soils that have a high salinity (EC) 
and/or exchangeable sodium 
percentage (ESP)

5 to 10 t/ha Trial work needs to be completed to confirm these 
rates.  Apply large amounts of fresh water to leach 
salts from the profile.  Take soil samples pre and post 
gypsum application to monitor any change in EC 
and ESP. 

It is recommended that growers apply test strips of gypsum to part of their property (leaving a control area with no gypsum) and 
monitor yield to determine if their soils are responsive to gypsum applications and to verify these recommendations.  
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The irrigation water in Carnarvon 
contains calcium and a considerable 
amount is applied to the crop from 
this source.  Applying 6000 kilolitres 
of water per hectare will supply about 
240 kg/ha of calcium.  Given the 
calcium in the water and in fertilisers 
that are applied, it is unlikely that 
additional calcium in the form of 
gypsum is required for most crops 
in Carnarvon.  

The exact cause of blossom end rot in 
crops such as tomatoes and melons 
is often unclear but can be associated 
with low calcium supply, high 
temperatures, high nitrogen fertilising, 
high crop loads and under watering.  
Calcium moves slowly through plants 
and there may a shortage at the 
blossom end of the fruit.  Calcium 
deficiency in the plant can occur 
despite high soil calcium and leaf 
calcium levels.  In a trial at Carnarvon 
the application of gypsum did not 
reduce the incidence of blossom end 
rot in tomatoes.  

The use of gypsum and 
irrigation to amend saline 
Coburn soils
Some Carnarvon soils, especially those 
further from the river (Coburn soils) 
contain naturally high concentrations 
of salt in their subsoils.  Anecdotal 
evidence suggests that some of these 
soils can be made more suitable for 
horticulture by leaching sodium and 
chloride though the use of gypsum and 
the application of large amounts of fresh 
water.  Henry Smolinski from DPIRD has 
conducted preliminary investigations 
in an attempt to understand which of 
these soils can be ameliorated.  It is 
likely that soils which have a lighter 
texture (deep loamy sands and sandy 
loams) will respond better to applying 
gypsum and leaching irrigations than 
clay soils or loamy soils that have a clay 
subsoil.  On a property with soil which 
had a dark sodic clay layer at 1 metre 
in depth, despite years of gypsum and 
water applications the land still did not 
produce good crops (H. Smolinski pers. 
comm.).  These dense, sodic subsoils 

have low infiltration rates which would 
hinder leaching sodium from the soil. 
Trials to determine if the application of 
gypsum and irrigation can ameliorate 
these soils should be conducted before 
they are developed for farming. 

Electromagnetic mapping (EM38) 
can be used to identify soils that 
have elevated salt concentrations. 
The Department of Agriculture and 
Food (2016) found a good correlation 
between the EM38 data and the 
mean soil EC in the 0 to 60 cm range 
at Carnarvon.  Figure 2 shows an 
aerial electromagnetic map of the 
horticultural area at Carnarvon.  The 
red and yellow areas indicate higher 
salt concentrations in the soil.  It is in 
these areas where the application of 
gypsum and large amounts of water 
may prove beneficial in leaching salts. 

Gypsum quality
There are a number of aspects to 
consider when deciding on which 
source of gypsum is most suitable for 
your requirements.

Aerial electromagnetic map of the horticultural area at Carnarvon
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For more information on this 
and other projects in the 
Carnarvon region:
Contact
Carnarvon Growers Association
1069 North West Coastal Highway
Carnarvon WA 6701

T: (08) 9941 8384
E: admin@cga.org.au
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Sodic soil at Carnarvon after cultivation of the 
dense, hard setting topsoil.
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A full gypsum analysis should be 
available from the supplier.  Pure 
gypsum is comprised of 23% calcium 
and 18.6% sulphur.  If the percentage of 
calcium and sulphur is significantly less, 
then the rate of gypsum to be applied 
will have to be increased accordingly.  

Gypsum that has a sodium content 
of greater than 1% is not suitable 
for the reclamation of sodic 
soils (National Gypsum Miners 
Association guidelines).

Other considerations when deciding 
which source of gypsum to purchase 
include the particle size and moisture 
content.  Particle size distribution 
analysis and moisture content 
are generally available from the 
gypsum supplier.

Particle size will affect the manner 
in which the gypsum spreads and 
behaves. A higher proportion of smaller 
particle sizes may result in a more 
rapid reaction in the soil, however, 
it may be more difficult to spread in 
a precise manner due to the finer 
particles becoming wind borne during 
the spreading process. Gypsum 
with a higher proportion of sand 
sized particles will allow for improved 
accuracy of application and provide 
a more sustained reaction in the soil.  
Whereas large lumps are difficult 
handle and spread whilst gravel sized 
particles will break down over a long 
period of time.

When comparing sources of gypsum it 
is important to take into consideration 
the moisture content as this will impact 
on transport costs and the behavior of 
gypsum when spreading. n   
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