Project 2.1.8 Improved
Water Quality Outcomes
from On-Farm Nitrogen
Management
Project Summary
The comprehensive review of fertilizer nitrogen (N) use in sugarcane identified widespread N over-use
in the industry in response to a variable climate driving large off-site losses. The strategy recommended
to reduce ’surplus N’ (where applied N>crop requirements) was to adopt production unit yield potential
(PUYP) to define crop N requirements, combined with enhanced efficiency fertilizers (EEFs) to reduce
the risk of losses. This project will value-add to existing farm trials at sites with demonstrably low
fertilizer N use efficiency to test PUYP as the basis for determining fertilizer N rates, in combination
with either conventional or EEF technology. The water quality benefits and crop productivity responses
derived from these different N management strategies will be quantified. Economic and environmental
indicators will validate these strategies for reducing surplus N and produce recommendations for
enhanced BMP’s.

Problem

Dissolved inorganic nitrogen (DIN) from agriculture (particularly the sugar industry) is a major contributor of
DIN to the Great Barrier Reef. The sugar industry occupies 350,000ha in Reef catchments and applied 58,000t
of N fertilizer in 2014. Widespread over-use of N fertilizer has been identified, with these practices developed
in response to uncontrolled environmental losses. Current ‘best’ practice N management recommends rates
based on district yield potential, a target reached in only a few percent of fields; these rates applied to loweryielding fields create hot-spots for nitrogen contaminant export. The lack of controlled mineral N release
characteristics in traditional fertilizer products increases the risk of N export.

How Research Addresses Problem
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The research will focus on quantifying the impact of adopting one or both of two management strategies to
reduce fertilizer N inputs while maintaining productivity and reducing off-site N losses. These strategies involve
– (i) Using Enhanced Efficiency Fertilisers that better match fertilizer N availability to crop N demand; and (ii)
Determining fertilizer N rates on the basis of Productivity Unit rather than District yield potential. There is good
logic that changing to PUYP and EEF should reduce or eliminate N hot-spots, mitigating nitrogen losses from
sugarcane farms. However, the extent of this mitigation has yet to be measured in the field.

Sugarcane harvest at the experimental site at Silkwood, where detailed monitoring of the fate of applied fertilizer N is being undertaken
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Subsurface fertilizer N application through a cane trash blanket after crop harvest

Project components
The project will consist of a large, multi-site field program supported by laboratory studies of the release
characteristics of different combinations of enhanced efficiency fertilizers (EEFs) under various combinations
of soil and environmental conditions. The technology explored will involve commercially available polymercoated fertilizer products and products treated with nitrification inhibitors.
The field sites will compare crop productivity and fertilizer use efficiency and resulting off-site water quality
impacts for existing industry best practice N management with conventional or EEF fertilizers against crops
where N inputs are determined from PUYP with each fertilizer product. Fertilizer use efficiency will be
determined on the basis of crop recovery of applied N and the efficiency with which that N is used to produce
additional cane yield. Water quality benefits will be quantified by monitoring N in surface runoff, and in deep
drainage at selected sites where instrumentation is available.
The field sites
Field sites will be located in the Wet Tropics (Tully and Silkwood), the Burdekin (BRIA and delta) and
Mackay-Whitsunday regions, with at least 6 sites monitored through a sequence of ratoon crops.
Intensive monitoring of both runoff and drainage, with associated N loss, will be undertaken at the
Silkwood site, while more event- or season-based monitoring of runoff water quality will be undertaken
at Tully and in the Burdekin. The data collected will be used in simulation modelling to extrapolate the
findings to other soil types and climates.
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