A fundamental understanding of biochar:

implications and opportunities for the grains indus

Introduction

Biochar-carbon is largely unavailable to biological degradation.
Biochar alters the physico-chemical nature of the soi | microbial
habitat (Fig 1). Soil microbial processes underpin many key
ecosystem functions. Our research will develop a me  chanistic
understanding of how biochar application to soil inf luences
biological functioning, carbon and nutrient cycling , and

productivity in Australian grain systems.

Physico-chemical characterisation of biochar

Extending research trial results to the wider agricultural context is
difficult without understanding how biochar additions influence the soil
physico-chemical environment. Source material and pyrolysis
temperature influence physico-chemical characteristics including:

* surface area and micro-porosity (BET, CAT scan)

* surface chemistry (SEM) and degree of aromaticity (NMR)

* cation exchange capacity (CEC) and adsorptive capacity

* liming potential and pH
Q: What are the key physico-chemical drivers of mic  robial
community structure and function in biochar amended soils ?

Organic matter and the microbial community

Altered soil microbial community structure is likely to have an impact
on organic matter cycling and the fate of nutrients in biochar amended
soil. Our work will asses microbial community structure, functional
genes, and carbon and nutrient cycling in biochar amended soil.

Q: Does biochar application change organic matter cyc ling and
nutrient fate ?

Microbial spatial distribution in biochar

The distribution of the microbial community and their biotic
interactions occur at a micro-scale. Nano-scale secondary ion mass
spectroscopy (NanoSIMS) provide spatial data as to the fate of
isotopically labeled substrates at scales relevant to micro-organisms
[1].

Q: What are the spatial links between microbial pop
nutrient cycling processes in biochar amended soil ?
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Soil Functional Stability

The functional response of the soil microbial community to changing
conditions is a key component of ecosystem stability. Indexes of
resistance and resilience (Fig 2) have been used to quantify the
amount of change, and to describe recovery following environmental
or management disturbance [2].

Q: Does biochar improve soil functional stability thr
providing protective micro-sites ?
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Outcomes: agricultural management

1) identification of key biochar attributes contribut
beneficial crop productivity

2) improved mechanistic understanding of soll
biological function in biochar amended soil

3) informed decision making as to appropriate biocha r
management strategies
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