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‘Improving water use efficiency for citrus growers in the West Gingin Area’ was delivered by WA Citrus.  It 
was supported by NACC through funding from the Australian Government’s National Landcare Programme.



1.0 AIM 

 To install soil moisture sensors on growers properties and assist them accurately 

schedule their irrigation over the 2016/2017 summer.   

 To investigate the usefulness of the newly developed DAFWA irrigation scheduling 

tool called Irrigate WA.  https://www.agric.wa.gov.au/irrigated-crops/irrigatewa 

 

2.0 BACKGROUND 
There are many competing uses for the groundwater in the Northern Agricultural Region 

including agriculture, mining, domestic use and the environment.  Rainfall is predicted to 

decrease with climate change.   

 

Irrigators need to irrigate efficiently to make the most of the resource and increase 

profitability.  Overwatering can result in the leaching of nitrogen past the root zone of the 

crop and cause contamination of the groundwater 

 

3.0 DEMONSTRATION SITE/S DETAILS 

There were two properties.  Both were located in West Gingin on tuart sands.   

 

4.0 METHOD 

Water meters were installed on the trial site to determine the volume of water applied to 

the demonstration sites. 

 

Two sets of logging soil moisture sensors were installed on each property to monitor the 

effectiveness of the growers watering and determine the extent of losses past the root 

zone.  There were three sensors at each site (15cm ,30 cm and 90 cm).  The 15 cm and 30 

cm deep sensors are located at the top and middle of the trees root zone.  They are used to 

determine if the tree is moisture stressed and when to reapply water.  A deeper sensor is 

placed at 70 to 90 cm, which is below the trees root system.  This sensor is used to see if 

deep drainage occurs which indicates over watering.   

 

This data was accessed by the grower and consultant on a daily basis to assist in making 

decisions about how much and when to irrigate.  Wildeye soil moisture sensors were used 

($700 per logger with 3 sensors + $30/month hosting).   

https://www.agric.wa.gov.au/irrigated-crops/irrigatewa


 
 

A major barrier to the adoption of soil moisture sensors has been that growers do not know 

which equipment best suits their needs, how to properly install the equipment, and how to 

interpret the readings and then determine how much water to apply.  To overcome these 

issues a consultant was employed to work closely with the growers over the 2016/17 

irrigation season.   

 

In 2016 DAFWA developed a new irrigation scheduling tool called Irrigate WA. 

https://www.agric.wa.gov.au/irrigated-crops/irrigatewa 

The tool uses real time weather station data, crop coefficients, the farmers crop type, soil 

type and irrigation system characteristics to calculate the daily water requirements for each 

block.  The consultant met with DAFWA staff to discuss its usefulness for citrus growers.  

Unfortunately, the program too complex and very time consuming for use by growers.  To 

my knowledge no growers in any horticultural industries have adopted it.  Instead the 

growers involved in the NACC project used the daily Evapotranspiration (ETo) data from the 

West Gingin weather station to double check the soil moisture data.  

 
Leaf analysis was taken at each site to determine plant nutrient status. 
 

The growers will measure yield and quality at harvest this coming winter. 
 

5.0 RESULTS 
The following set of graphs illustrate how the soil moisture data was used to refine the 
growers irrigation over the 2016/17 season. 
 
Figure 1 shows soil moisture graphs over part of the trial period.  The three sensor depths 
are shown, irrigations can be seen as a spike in the soil moisture content.  The Field capacity 
region (above the white region), Refill point (blue line) and Stress point (below the white 
region) are shown on the graph.  These points were determined by previous trial work on 
these soils.  Field capacity is a term used to describe when the soil is full of water, Refill 
point is when the grower should recommence irrigation and Stress Point is when the 
moisture content is so low that the trees are moisture stressed. 

https://www.agric.wa.gov.au/irrigated-crops/irrigatewa


 
The irrigators aim was to: 

• Keep the 15 cm sensor above the Refill Point (see line inserted on the graph).   
• Not have excessive deep drainage in the bottom sensor (red line) 

 
 
Figure 1.  Soil moisture graph for one property over the October to November period 
 

 
 
Figure 2 shows a period of over watering.  You can see the deep sensor which is located 
below the trees root zone (red line) increases over the period from December 5 to 9.  This 
indicates that excessive irrigation water is being pushed past the root zone.   
 
Figure 2. Soil moisture graphs showing a period when the grower overwatered and 
irrigation went past the root zone 
 

 
 
Figure 3 shows two periods of underwatering.  You can see where the soil moisture content 
at 15 cm dropped below the Refill point on December 15 and December 20.  This was 
related to periods of very high evapotranspiration (ETo) as shown in Figure 4 (highlighted in 
yellow).  Irrigation was not sufficiently increased on these high evaporation days.  Two 
waterings were required on December 22 to bring moisture levels up above the refill point.  
Figure 4 shows the crop factor or percentage of evaporation replaced by each irrigation.  



You can see that it fell during the two stress periods.  The grower involved now uses both 
the soil moisture data and evaporation data from the nearby West Gingin weather station 
to help schedule the irrigation.  Figure 5 shows an example of weather station data. 
 
Figure 3. Soil moisture graphs showing a period when the grower underwatered  

 
 
 
Figure 4.  Evapotranspiration over the period shown in the graph above.  

Date Eto Tall 

Minutes of 
irrigation 
applied 

mm of water 
applied Crop Factor 

Dec-12 6.3 14 6.2 1.0 

Dec-13 8.2 14 6.2 0.8 

Dec-14 10.7 14 6.2 0.6 

Dec-15 9.8 14 6.2 0.6 

Dec-16 10.2 12 5.3 0.5 

Dec-17 9.2 20 8.9 1.0 

Dec-18 8.3 12 5.3 0.6 

Dec-19 9.2 14 6.2 0.7 

Dec-20 13.4 14 6.2 0.5 

Dec-21 11.9 22 9.8 0.8 

Dec-22 7.9 46 20.4 2.6 

Dec-23 10.8 16 7.1 0.7 

 
 
 
 
 
 



Figure 5.  ETo data from the DAFWA West Gingin weather station 

 
 
Water meter data 
Two water meters were installed on each property at the location of the soil moisture 
sensor in order to determine the amount of water applied.  The meters were read monthly 
by the growers.  The total water use over the blocks was similar to previous seasons.  
However, the sensors allowed the growers to more accurately schedule their irrigation 
based on what the plant needed and the crop did not experience periods of over and under 
watering.  
 
Leaf analysis 
Leaf analysis results are shown below.  All the macro elements were in the adequate or high 
range.  The trace elements copper, zinc and manganese were in the marginal or low range.  
Deficiencies of these trace elements are common on Tuart sands which have a pH of around 
8.  The high pH makes these trace elements less available to the plant.  Deficiencies can be 
corrected by soil and foliar applications. 



 
 

6.0 CONCLUSION 

 The soil moisture sensors allowed the growers to more accurately schedule their 
irrigation based on what the plant needed and the crop did not experience periods of 
over and under watering.   

 The soil moisture sensors gave the grower confidence to cut back on their watering at 
certain times of the year. 

 The growers involved tended to underwater on the high evaporation days.   

 Soil moisture sensing requires more effort by the growers but better yield and quality 
can be achieved.   

 Soil moisture sensors are now cheaper and more reliable than in the past. 
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