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Nitrogen run-off from
sugarcane fields enters
the Great Barrier Reef

lagoon

Brodie et al. 2012
Marine Pollution Bulletin




Improving nitrogen efficiency aligning supply and crop demand
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Improving external N efficiency: ability to acquire and store nitrate
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Improving nitrate use with understanding
of molecular mechanisms ____
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Improving internal N efficiency

(biomass per unit N) replete N
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3 year field trials with low (~40 kg N) and recommended N (~200 kg N)

= 64 genotypes: commercial, foreign, parental lines, introgression crosses
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Performance at low relative to high N supply identifies efficient genotypes
(two Australian varieties highlighted among 64 genotypes)
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Next-Gen fertilisers based on re-purposed wastes and sorbers
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Biologically fixed legume-N to complement fertiliser-N

Selecting and breeding N
efficient sugarcane

Next-generation fertilisers

Legume intercrops for
biologically fixed N

Understanding soil biology
and N cycling
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Increased sugarcane yield with intercropped legumes

Sunshine Coast Australia (2014-15 season)
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New tools for unraveling soil biology and N cycling

Soil N fluxes

Selecting and breeding N
efficient sugarcane

Next-generation fertilisers
Microbial community

Legume intercrops for survey, metagenomics,

biologically fixed N iIsolation

Understanding soil biology Microbe Characterisation
and N cycling
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transcriptome
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Biological N fixation has long been discussed as an N source as
diazotrophs are associated with sugarcane
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Are there more diazotrophs with less N fertiliser ?



Subset of soil microbes recruits to root+rhizosphere

OTU (operational taxonomic units) of soil bacteria populations

OUT of root associated bacteria populations
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Subset of soil microbes recruits to root+rhizosphere
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Metagenomics confirm nif-gene abundance unaffected by N supply
although we find more genes involved in urea/ammonium/nitrate conversion
In high N soll
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Improving nitrogen efficiency by aligning N supply and crop demand

Great Barrier Reef
Report Card 2015

Reef Water Quality Protection Plan

Improved
varieties

Long-term progress towards 2018 modelled
poﬂut:mt load reduction targets
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