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INTRODUCTION

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.

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 Ross Williams' farm at Bakers Creek, near Mackay. 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 Table 1).

The ultimate goal is increased productivity, profitability and improved environmental outcomes.
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Soil cores were taken in close proximity to the A8, \\ SR
placement of enviroscan soil moisture probes with
the ability to determine volumetric ion content
(solutes in the soil) which offers the ability to track

nutrient solutes down the profile.

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
equipment was placed strategically in different soil

types.

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. Actual on
farm rainfall is captured via automated weather
stations and the data fed into IrrigWeb.

On farm audits (see Table 1, overleaf) were
conducted to ensure system efficiencies in
conjunction with an economic analysis to ensure
that if more water was used that this would be
profitable.

In this case study no major changes were
identified to pumping efficiencies.

The use of VSDs and solar systems would provide
reductions in pumping costs, but the grower’s
focus was mainly on applying water at the right
time and quantities to improve yields.

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.
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FARM INPUTS DATA

Winch 30 400 120 0.125 50 1.67 38 15,200 $5,564 $1M.27 | $50.00 $2,500 $161.27
Flood 30 200 45 0.3 60 2.00 37 7,400 $2,888 $4814 | $50.00 $3,000 $98.14
LP Winch 30 300 60 0.125 38 125 26 7,800 $3,025 $80.68 [ $50.00 $1,875 $130.68
Flood 30 300 20 0.205 62 2.05 1.5 3,450 $1,533 $24.93 | $50.00 $3,075 $74.93
Flood 15 400 45 0.15 60 4.00 23 9,200 $3,506 $58.43 $- $- $58.43
LP Winch 20 200 60 0.125 25 1.25 23 4,600 $1,928 $77.11 $- $- $771
Flood 15 400 30 0.20 80 539 83 13,200 $4,878 $60.97 $- $- $60.97
Pivot 100 1,200 60 0.33 390 390 53 63,600 $22,165 $56.83 | $50.00 | $19,500 $106.83

TABLE 1: SYSTEMS AUDITS- ROSS WILLIAMS

A change to tariff 34 from T20 will reduce pumping costs by $13,440/annum (see Table 2 below for small business
tariffs)

Tariff 22c (see bottom row, Table 2) may also be an option, but may be too onerous to implement to avoid peak

charges, and the off-set in charges may be lost as a result of increased time spent re-starting equipment or
increasing availability of equipment.

Business .
T20 (flat rate) Any 142.2 34.319 Anytime use

LIz iEEs . Any + Supply guarantee for minimum of
T34 (Interruptible . 130.9 23.528

receiver 18 hrs

supply)

Business (time of PRI S T
T22c Smart 10.875 63.837 25.632 Off Peak (day) 9am-4pm all days;

use - solar soaker) ! .

Shoulder: all other times

TABLE 2: SMALL BUSINESS TARIFFS

3472 38.89

24.00 123.33 18.36 83.33 35.00 70.95 3.89
10.00 208.00 7.65 34.72 19.44 56.09 4.92
16.40 56.10 12.55 356.94 10.63 69.32 3.98
24.00 153.33 18.36 41.67 17.50 57.07 4.84
15.00 184.00 11.48 34.72 19.44 63.41 4.35
32.00 165.00 24.48 55.56 15.56 555 7.81

7.80 163.08 597 90.28 50.56 71.54 3.86

TABLE 3: PERFORMANCE INDICATORS




Audit data was run through an economic calculator (see Table 4 below) to determine the breakeven
yield of irrigation in terms of t/ha.

In this case, we are using a gate price of $43/tc. The break-even cost in tonnes of cane/ML applied
ranges from 2.45 to 5.49 tonnes of cane. Note that this does not include the cost of depreciation for the

irrigation systems.

The grower therefore has a high level of confidence that the margins from the irrigation systems are not
only profitable but he has the ability to replace existing equipment if the need arises.

43 1m.27 $25.00 50 $50.00 | 236.27 95 10 430 236 194 5.49
43 4814 $25.00 25 $50.00 | 14814 9.0 5 409 148 260 3.45
43 80.68 $25.00 40 $50.00 | 195.68 9.5 10 430 196 234 4.55
43 24.93 $25.00 25 $50.00 | 124.93 9.0 95 409 125 284 291
43 58.43 $25.00 25 $- 108.43 9.0 95 409 108 300 252
43 7711 $25.00 40 $- 14211 95 10 430 142 288 3.30
43 60.97 $25.00 25 $- 110.97 9.0 95 409 m 298 2.58
43 56.83 $25.00 15 $50.00 | 146.83 | 105 | 10.5 452 147 305 3.41

TABLE 4: ECONOMIC CALCULATOR




PRODUCTIVITY AND NUE GAINS - SUMMARY

irgg 2019 | 2018 | 2017 | 2016 | 2015 | 2014 | 2013 | 2012 | 2011 | Average | 2020 | 2021 | 2022 | Average
Plant 87 91 95 96 97 m 108 | 104 | 95 98 123 19 125 122
1-3R 89 77 83 10 100 98 89 85 55 87 98 107 N4 106
4-7R 78 78 77 82 77 76 69 84 | 50 74 84 84 103 90

TABLE 5: HISTORICAL PRODUCTION

Plant 98 125 120 54 5292 6750 122 096 | 714 | 74
1-3R 87 14 155 91 7917 10374 178 136 | 5952 | 6540
47R 74 103 140 50 3700 5150 1.89 136 | 37209 | 7457

AT\?;;"‘;; i‘s 87 N4 195

Total N 27585 16909 22274 1.63 1.24 11394 58.43

TABLE 6: PRODUCTIVITY GAINS AND NUE IMPROVEMENTS

Yield gains have increased from an average over 9 years of productivity data (87t/ha) to 114t/ha in 2022
(with improvements recorded every year from 2020 when practice change started. See Table 5, above).

NUE improvements have been made from 1.63 kgN/tc to 1.24 kgN/tc.

Working on these ratios an average N saving of 58kg/ha has been saved via crop uptake and
consequently from off-farm Nitrogen losses.

Incidentally, these savings correlate with APSIM modelling showing savings of improved crop uptake of
55 kgN/ha.




Productivity and NUE gains:
achieved by meeting crop demand for water

Irrigations were applied using data from both
modelling (IrrigWeb) and three soil moisture probes.

Table 7 (below) shows how two blocks have been
used to identify possible gains that can still be made
and highlight issues faced by irrigators in managing
water applications aligned to management units,
especially for fixed centre pivot systems.

Block 17.1 was selected, as this block also had a
moisture probe in situ, and thus comparisons

could be made with modelling outcomes. Note

that modelling and soil moisture probe data do not
always align very well. A moisture probe placed in
another area in the same block will also give different
readings. It is important, therefore, to have a number
of probes in different soil types which then aid in

the ability to compare modelling to probes. This is
due to the fact that there is variability in compaction
levels and soil characteristics as well as the intensity
of rainfall and infiltration rates and whether there is
trash cover. Another factor is the variability of rainfall
across the farm. Figure 1 (following page) shows

the modelled water balance for block 17.1 adjusted
from probe data. Figure 2 shows the actual yield

in comparison to an auto irrigated scenario. The
actual yield achieved was 130 t/ha compared to the
modelled yield of 120 t/ha.

Block 23.1 was used to compare to block 17.1
Productivity across all blocks have improved
dramatically, so variance in yield is quite small.
However there are still gains to be made by
attempting to align blocks and harvesting with
irrigation equipment availability. Due to the later
harvest of block 231, late applications of irrigations
were not able to be applied as the pivot would
have applied water on blocks to be harvested in
the interim. It is critical to attempt to divide these
pivot systems up into halves or quarters (of a pie) as
management units.

The whole crop cycle is affected if crop
establishment is not triggered by early watering.
So, although this example only looked at later
applications of irrigation, similarly crop losses would
be even bigger from a delay in crop establishment.

Pivot

West 1.2 P 5/1/2022 130.5 15.8 130 121 9.5 10.8
B17.1 PS

Pivot
West 4.4 R1 30/12/2022 169.3 141.8 123 89 9.7 10.3
B23.1

TABLE 7: POTENTIAL PRODUCTIVITY & NUE GAINS



Water balance and potential yield modelling
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Figure 1 depicts
the water balance
in block 17.1.

«S50il moisture was
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Figure 2 describes
block 17.1.

Crop demand for
water was met.

<«——e Potential yield and
actual yield are the
same at 120t/ha.
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FIGURE 2

Figure 3 (below) shows the modelled water balance of block 23.1, and Figure 4 (following page) shows
the difference in actual yield and an auto irrigated scenario.
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FIGURE 3

Irrigation applications could
not be maintained until the
dry-off period starting on the
31/10/22.

Plants were under stress from
16/09/22 to 1/11/22.
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FIGURE 4

The 2021/2022 season was a very good year for
productivity with the Mackay region, averaging
96t/ha.

In comparison, the farm in this case study
averaged 114t/ha, 18t/ha above regional average.
Maintaining these irrigation practices, the farm

is expected to maintain this level of productivity
regardless of effective rainfall.

Varying amounts of irrigation water was required
with applications varying between net 1-2ML/ha.

The caveat will be mill performance and the
impact of that on crop cycles in terms of planting
and ratooning.

Further, it is to be expected that some seasons will
have varying radiation levels and temperatures
which will impact crop water use and
consequently yield.

Productivity on this farm has been steadily
increasing since 2020 when a concerted effort was
made to improve water use and attempt to meet
the crop demand for water (Table 5).

Figure 4 demonstrates
Modelled Potential yield (auto
irrigated) at 160t/ha.

Actual yield achieved was
123 t/ha.

It has been observed that
once the plant is under stress
for an extended period it does
not recover quickly enough as
indicated by modelling.

If water had been applied
up to the 31/10/22, the yield
would have been in excess
of 140t/ha (which is also
dependent on the amount
of water in the profile at dry
down).
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Productivity is m: yective of effective rainfall
(however, potential yield will depending on radiation, temperature

and evapotranspiration rates).





