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The Mackay Irrigation Project is being delivered by 
CANEGROWERS Mackay. 
The project was fortunate to be included in the Mackay 
Whitsunday Water Quality Program, funded by the partnership 
between the Australian Government’s Reef Trust and the Great 
Barrier Reef Foundation, who were prepared to look outside the 
square to support the project’s research and aims.
The Mackay Irrigation Project is succeeding in its aim to 
develop better irrigation strategies that would not only increase 
productivity and profitability, but have an enduring positive 
impact on water quality by improving nitrogen use efficiency 
(NUE).
This case study focuses on grower Wayne Simpson’s farm at 
Sandiford, near Mackay. It looks at specific on-farm changes to 
meet crop demand for water via improved water use efficiency 
(WUE).
The case study does not reflect on all the nuances of improved 
irrigation strategies (more on this in project factsheets) but 
merely reflects on improving system efficiencies and meeting 
crop demand for water with an increase in yield and NUE (See 
improvements shown in Figures 1-5). The ultimate goal is increased 
productivity, profitability and improved environmental outcomes.

INTRODUCTION

This project is a part of the Mackay Whitsunday 
Water Quality Program, funded by the partnership 
between the Australian Government’s Reef Trust and 
the Great Barrier Reef Foundation. 

CASE STUDY

Soil cores were taken in close proximity to the 
placement of enviroscan soil moisture probes with 
the ability to determine volumetric ion content 
(solutes in the soil) which allows tracking of 
nutrient solutes down the profile (see Factsheet 5). 
The equipment was placed strategically in 
different soil types.
Soil cores provided the chemical, structural 
and hydrological characteristics of the soil. The 
combination of data interpretation from the soil 
cores and soil moisture probes provided accurate 
data on the soil plant available water content 
(PAWC) and readily available water content 
(RAW), as well as the effective rooting depth.
The data interpreted from soil coring and the 
probes was used to provide the inputs for 
modelling using the IrrigWeb platform. IrrigWeb 
was used to schedule irrigations on those blocks 
that did not have soil moisture probes.
To ensure system efficiencies, on-farm audits 
were conducted in conjunction with an economic 
analysis. This ensured that if more water was used 

that this would be profitable.
Irrigation system changes included ensuring 
that harvested blocks aligned with irrigation 
equipment to afford early crop establishment, and 
improves meeting crop demand for water. 
The inability of infrastructure to apply water at the 
right time results in lost potential yield.
Minor changes were made to system efficiencies 
that produced huge benefits for the centre pivot 
system. 
The impeller was trimmed on the pump and a 
stand-alone small pump installed for the end gun 
on the pivot. This resulted in:

•	an operation pressure drop from 74 psi to 40 
psi; 

•	kWh/ML dropped from 230 to 108; 
•	Pump duty was reduced from 53kW to 27kW; 
•	The cost to apply water was reduced from 

$57.6/ML to $27/ML. 
Tables 1-3 on the following page, are indicative of 
the operating efficiencies post changes.

METHODOLOGY
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TABLE 2:  PERFORMANCE INDICATORS

TABLE 3:  ECONOMIC CALCULATOR

Audit data was run through an economic calculator to determine the break-even yield of irrigation in 
terms of t/ha, in this case using a gate price of $37/tc. 
The breakeven cost in tonnes of cane/ML applied ranged from 3.7 to 4.54 tonnes of cane. Note that 
this does not include the cost of depreciation for the irrigation systems.Efficient systems are averaging 
between 9-11 t/ML

TABLE 1:  SYSTEMS AUDIT



Historical  scheduling using 30cm soil  moisture probes

The amount of water 
applied did not 
maintain RAW above 
the refill point (note 
yellow line).

Cut-off for dry-down 
was initiated too 
quickly with added loss 
in yield.

FIGURE 2

As seen in Figure 5, 
reduced RAW meant 
that consequently, 
potential yields were 
not achieved.

Potential yield: 
117 tc/ha

Actual yield: 
93 tc/ha
on 2nd and 3rd ratoons

Improved scheduling using 1 .2m soil  moisture probes

Increased the volumes of water 
applied to ensure soil water was 
maintained above the refill point.

Modelling and probe data similar. Not 
always this may require adjustments 
to the model.

FIGURE 1

FIGURE 3 FIGURE 4
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Resul t of  improved scheduling

No difference now between 
potential yield and actual yield. 

Actual yield from 2022 
productivity data was 122tc/ha 
(5th and 6th ratoons)

Actual yield in 2023 is 118 tc/ha 
(6th and 7th ratoons)

Benefits of applying the right amount of water at the right time:
•	 Ratoon longevity

•	 Increased yields in older ratoons.
•	 Productivity is maintained irrespective of effective rainfall, 

however potential yield will still vary depending on 
radiation, temperature and evapotranspiration rates.

Environmental  benef its by using available nitrogen with negligible losses

Table 4 below shows incremental improvements in yield since practice change and 
scheduling techniques were improved.

Importantly NUE has improved from 1.59 kgN/tc to 1.3 kgN/tc

FIGURE 5

TABLE 4

Practice change has been applied across the whole farm and the figures 
in the table above (Table 4) have been extrapolated from the whole of 
farm averages.
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