
Andrew and Sonya Maxwell at their dairy farm near Mount Torrens in the Adelaide Hills 

Natural Resources SA Murray-Darling Basin Sustainable Agriculture 
Project Officer Jeremy Nelson inspects Andrew Maxwell’s maize crop

Over the last few years, many irrigators have embraced soil moisture 
monitoring technology, moving away from traditional irrigation 
scheduling approaches based mainly on estimations and gut feel.

In 2016-17, Adelaide Hills dairy farmer Andrew Maxwell 
hosted a trial in a maize crop on his Mount Torrens property 
to demonstrate the benefits of using technology—in this case 
soil mapping and moisture monitoring combined with accurate 
weather data—to improve irrigation decision making.

Using the monitoring technologies gave Andrew a deeper 
understanding of his irrigation system input costs relative 
to crop growth and yields, as well as confidence in well-
supported irrigation decisions. In addition, indirect 
catchment benefits arise from reduced potential for 
nutrient leaching and runoff due to over-irrigation.

The savings
Higher yielding soil types saved up to $132/t/DM of 
maize produced by:

• identifying soil variability across paddocks and 
targeting production to higher fertility soils

• understanding the depth of irrigation delivered  
by the centre pivot

• scheduling irrigation based on soil moisture 
monitoring trigger points

A-maize-ing results from soil  
monitoring and informed irrigation



The approach

Electro-magnetic (EM) soil mapping was used to 
identify soil zones with different characteristics 
and yield potentials based on soil types.

Broadly speaking, the mapping identified areas of highly 
fertile clay loams at the trial site, as well as sandy loams 
which are lower in organic matter and have high levels  of 
gravel, reducing their moisture holding capacity.

Using a GPS to guide sample locations based on the EM 
mapping, soil samples were analysed for texture and readily 
available water (RAW) content in millimetres (mm) for each 
zone. Reaching the required irrigation depth is important for 
maximising crop yields, while irrigating past the target RAW depth 
should be avoided as it leads to nutrient leaching and runoff.

Once the soil moisture holding capacities were determined, 
the performance of Andrew’s centre pivot was reviewed, 
which identified that it produced an even 19 mm depth 
irrigation with each pass at the 30 per cent speed setting.

The soil analysis indicated that this depth of irrigation would only 
recharge the topsoil with a minor recharge into the subsoil, which 
was confirmed by soil moisture monitoring probes and evapo-
transpiration data obtained from the on-site weather station. 

The weather station was installed as part of a localised network 
by Natural Resources South Australian Murray-Darling Basin.

In response, Andrew scheduled more frequent, lower 
depth irrigations, which better matched crop water 
demand, determined target soil depth, and resulted 
in reduced runoff and nutrient leaching.
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Figure 1: electro-magnetic mapping showing soil types

Images showing soil types and depths

Zones 1 and 2 Zone 3

0 – 10 cm
Sandy clay loam
25.2 mm RAW

10 – 20 cm
Clay loam
28.8 mm RAW

20 – 30 cm
Clay
40 mm RAW

Total = 94 mm

0 – 10 cm
Sandy loam
18 mm RAW – 
10% gravel

10 – 20 cm
Sandy loam
18 mm RAW – 
10% gravel

20 – 30 cm
Clay
40 mm RAW

Total = 76 mm
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The outcomes

Irrigation
The EM mapping, soil moisture monitoring and centre 
pivot benchmarking exposed poorer performing soil 
areas and improved irrigation decision-making, making it 
possible to determine how much moisture infiltration was 
occurring as a result of both irrigation and rainfall.

Due to their rapid drying characteristics, the sandy loams 
soils were used as the main indicator for irrigation across 
the whole block, with start-up based on a trigger point of 
approximately 70 per cent of soil moisture capacity remaining.

Capacitance probe results for the sandy loam area show clear 
responses to irrigation at 10-20 centimetres (cm), with little impact 
deeper than this. The monitoring confirmed that each scheduled 
irrigation during the hottest part of the season was sufficient 
to meet the moisture recharge target in the top 10-20 cm 
of soil and that soil drainage at depth was largely absent.

By monitoring soil moisture levels, Andrew was able to repetitively 
observe the time taken for soils to dry back to a set ‘re-fill’ point. 
This was the signal to re-irrigate the site and represents a key 
feature of the soil moisture monitoring system’s practical use.

The provision of regular targeted irrigations enabled the 
crop to effectively utilise water within the top-soils. The soil 
moisture monitoring system showed that the crops only 
needed to access deeper soil moistures after irrigation was 
terminated to enable drying back of the crop pre-harvest.

The improved irrigation approach also achieved 
water savings and better environmental outcomes 
by reducing run-off and nutrient leaching.

Yield
The clay loams produced higher maize yields due to the 
higher sub-surface moisture that was readily available to the 
crop. The better fertility of these soils also produced higher 
metabolisable energy (ME) and allowed the maize to grow 
faster earlier in the season, out-competing weeds and grasses.

Costs and benefits
Table 1 shows the water and electricity inputs delivered 
to the maize crop during the 2016-17 season and 
compares the yield results of the clay loams with 
the poorer sandy loam areas of the trial site.

The higher yielding soils resulted in a cost of production 
$132/t/DM less than the poorer quality soils.

2016-17 
season

Water use  
(megalitres of water 
per hectare ML/ha)

Electricity use Tonnes dry matter 
per hectare  
(t/DM/ha)

Metabolisable 
energy (ME) (%)

Cost of production 
($/t/DM)

Site average Total 5.1 comprising:
• irrigation 3.6
• rainfall 1.5

343 kW/ML 
(about 
$91.53/ML)

11.88

Clay loams 19.44 11.6 205

Sandy loams 11.2 337

Table 1: Trial site inputs and outputs

Centre pivot performance was evaluated to determine water delivery



The future
Based on the first-year results of this trial, Andrew has 
decided to move future maize production further into 
the more fertile clay loam areas to capitalise on the 
cost benefits of growing on higher-yielding soils.

Although he needed to spend time initially to understand 
and interpret the data, Andrew said he felt confident 
with the equipment and plans to continue using it to 
inform irrigation in the coming season. He also valued 
being able to access the data on his phone.

Future trial work at the site is planned to evaluate more 
advanced crop scheduling approaches using reference crop 
evapo-transpiration data generated by the on-site weather 
station to determine daily crop water use in millimetres.
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“I recommend using the soil monitoring 
equipment to tell you what to do rather 
than guessing.” 

Andrew Maxwell,  
Dairy farmer and trial host

Yield monitoring shows the difference in cob size between the sandy 
loams (right hand cob) and the better clay loam soils (left two cobs)

Thank you to the Maxwell family for hosting the trial at their Mount  
Torrens dairy farm.

This project is jointly funded through the Adelaide and Mount 
Lofty Ranges and South Australian Murray-Darling Basin 
natural resources management boards, Dairy SA and the 
Australian Government’s National Landcare Programme.


