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Significance

Climate-smart biofertilisers offer a promising strategy to reduce agricultural greenhouse gas emissions while improving nutrient use efficiency and plant productivity. Methanotrophs
are promising candidates because they consume methane and can contribute to nutrient cycling, but many existing strains require relatively high methane concentrations, limiting
their performance in agricultural soils. This project aims to integrate Earth-observation data, environmental mapping, metagenomics and field validation to identify low-
emission wetlands enriched in methanotrophs adapted to low-methane conditions. By linking methanotroph biogeography and methane-oxidation genes with environmental
signatures, the project establishes a targeted discovery pipeline for climate-smart biofertilisers. The resulting microbes could support next generation biofertilisers that reduce
methane emissions and reliance on synthetic fertilisers while improving agricultural sustainability.
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Figure 1. Workflow for discovery and validation of climate smart methanotroph biofertilisers

Results and Discussion

Computational workflow for methane landscape mapping and methanotroph biogeography
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Workflow for methanotroph enrichment and sequencing

Culture-based enrichment workflow
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Wetlands in the Noosa River emit relatively low methane, suggesting they may be promising sites for discovering
methanotrophs adapted to oxidise methane at low concentrations.
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