
ABOUT THIS PROJECT

On floodplains and near rivers and creeks, sugar fields are often 
characterised by sodic and infertile sandy soil. Soil ameliorants and fertiliser 
can improve the soil structure and lift productivity but this can be an 
expensive exercise. By better targeting where application is needed, and the 
rate of application, growers can be more certain that they are going to get a 
return on their input investment and improve management of erosion and 
run-off to nearby riparian areas. 

Digital Soil Mapping (DSM) is one approach being explored to inform growers 
about the properties of their soils more cost effectively.  Using ancillary 
data, collected by Dual-EM and Gamma-ray spectrometer instruments, in 
conjunction with statistical methods, research is looking into the potential 
of reducing reliance on site specific soil sampling for certain properties and 
moving towards regional soil mapping.   
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By better targeting where 
application is needed, 

growers can be more 
certain that they are going 

to get a return on their 
input investment.

With partners:  SRA, Herbert Cane Productivity Services Property 
Limited (HCPSL), and Sugarcane Services Proserpine.

This project is demonstrating how a DSM 
approach, and aligning with industry 
Guidelines, can lead to improvement in: 

•  Precision application of nutrients 
(e.g. Nitrogen, Phosphorus, Potassium 
& Sulfur) based on accounting for soil 
chemical and physical properties by 
mapping them using DSM methods; 

•  Precision application of amendments 
(e.g. lime for pH and/or gyspum 
for ESP) based on identification of 
management zones and applying the 
SIX EASY STEPS; 

•  Monitoring impact of soil 
management by measuring yield 
and profitability increases from 
strip trials and monitoring change 
in soil properties and soil health in 
subsequent years after mapping (SIX 
EASY STEPS, Step 3) and management 
(SIX EASY STEPS, Step 4); and 

•  Developing a DSM platform which 
can be used for site specific 
management recommendations by 
consultants and grower advisory 
groups.

Field based research and verification is 
being undertaken across eight sites in 
the Wet Tropics, Burdekin and Herbert 
regions including soil testing and Dual-
EM/ Gamma-ray surveys. Laboratory 
testing and modelling is taking place at 
the UNSW.

WHAT ARE OUTCOMES FOR THE 
GROWERS?

The eight case study sites will be used to 
demonstrate how a DSM and assessment 
framework may provide growers with 
better information on which to make 
more informed decisions to manage and 
monitor variability in soil properties, 
especially extreme constraints. 

It will provide a DSM methodology to 
map either soil properties individually 
or identify soil management zone which 
will allow growers to identify factors of 
below ground soil variation which effect 
above ground yield.

WHAT THE RESEARCH IS SHOWING SO 
FAR?

•  Use of combined proximal data 
from dual-EM and gamma-ray 
spectrometry is resulting in greater 
accuracy across a field area, rather 
than dual-EM or field soil testing 
alone, for Cation Exchange (CEC) and 
sodicity (ESP%) monitoring.

•  DSM management zones have been 
confidently generated for infertility 
(CEC) and unstable soils (ESP%) in 
the Herbert region. 

•  Use of combined proximal data 
from dual-EM and gamma-ray 
spectrometry, both individually and 
combined, is resulting in landscape 
mapping of  Exchangeable Calcium 
(Exch. Ca) and Exchangeable 
Magnesium (Exch. Mg) with accuracy 
confidence in the Burdekin region.

•  DSM mapping is being used to apply 
the SIX EASY STEPS Guidelines on soil 
ameliorates rates for the case study 
sites used to date. 

MORE INFORMATION 

Associate Professor John Triantafilis  University of NSW   E  j.triantafilis@unsw.edu.au  T  02 9385 8087  


