
New technologies and managements: transforming nitrogen use efficiency in cane production

Fertiliser is a major determinant of profit margin for cane growers. This project, led by the Queensland Government Department 
of Agriculture and Fisheries, seeks to investigate new novel formulations and management techniques to optimise nitrogen (N) 
application to cane crop requirements. 

Past research has found uptake of fertiliser nutrients to crops is extremely poor, with only 50% efficiency across many production 
systems. Mass balances indicate annual N inputs consistently exceed harvested exports by 40% to 60%, resulting in substantial 
loss to the environment. Impacts of poor nitrogen use efficiency (NUE) are being closely monitored in the Great Barrier Reef 
(GBR) catchment, where a major source of nutrient discharge is from agriculture, including the sugar industry.  

A presentation of the research approach and aims can be found at: 
https://prezi.com/hijvuu67-jeo/paths-towards-the-next-generation-of-fertilisers 

The Research Questions
• Through novel fertiliser formulations is it possible to deliver nitrogen to meet 

ideal crop requirements throughout the season without excess soluble nitrogen 
during periods of low requirement? 

• Is it possible to intercept runoff nitrogen losses close to sources of nutrient 
intensive crop production, prior to flow convergence, and significantly decrease 
the magnitude of these losses?

Methodology
The project is conducting research through these key activities:

1.  Laboratory component: The application of innovative meso-scale dialysis techniques, in addition to batch processes, 
will provide real time investigation of process kinetics in ‘typical’ sugar farming systems, with and without plants. 
Other loss pathways will be monitored in real-time and on-line using a custom-automated suite of Cavity Ring-Down 
Spectrophotometers, Fourier Transform Infra-Red Spectrometers and Quantum Cascade Lasers.

2.  Growth accelerator trials: Rapid and cost-effective screening will be undertaken of a wide range of prototype fertiliser 
formulations for sugar production.

3. Field and off-site rainfall simulation and flume evaluation of transport mitigation managements.

4.  Field investigations: Production system representative fertiliser field-trials will be established in the GBR catchments of 
Herbert / Wet Tropics and Burdekin to undertake nutrient capture and formulation research. System nutrient losses will 
be monitored and a number of fertiliser formulation approaches will be investigated.

5.  Supporting mathematical modelling and evaluation will use an over-arching conceptual framework to compare fertiliser 
formulation performances and to place the research data into context with previous sugar agronomic studies. 

Extending the outcomes
The project will provide a number of opportunities for sugar farmers, service providers and extension staff to connect with the 
ongoing and final outcomes, including: 

• Demonstration days conducted at field trial locations

• Workshops aimed at early adopters of new technology

• Preparation of fact sheets on formulation options resulting from project findings

• Articles and videos for Sugar Research Australia (SRA) avenues.  

• Conference presentations and proceedings at key events. 

• Peer reviewed journal publications on both field experiments and laboratory work
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For more information contact: Dr Matt Redding, Principal Soil Chemist/Geochemist,  
AgriScience Queensland, Queensland DAF  T: +61 7 45294172  E: Matthew.Redding@daf.qld.gov.au
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