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Biochar makes great homes for soil microbes to get busy and transform nitrogen!
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Introduction

Results

• Soil carbon encourages soil microbial activity, improves soil health, and
increases water and nutrient retention.
• One climate change adaptation and mitigation for vineyards is to create
more resilient and healthy soil through increased soil carbon.
• Meet Biochar: a carbon dense pyrolyzed organic material which provides
habitats for soil microbes to transform nutrients into plant available forms.

• NH4+ - N, NO3- - N and mineral N content decreased with increased biochar
application under both 60% and 90% WHC.
• However, enrichment of 𝛿15N of NH4+ - N in the soil indicates that the
increased biochar application rate stimulated microbial activity, increasing
ammonification and retained nitrogen.
• Decreasing 𝛿15N of NO3- - N with increasing biochar application indicated
that the biochar reduced nitrification and nitrogen loss via denitrification.
• Overall nitrogen mineralisation dynamic efficiency was improved with
increased biochar application to vineyard soil.

Objective
• To examine biochar in viticulture as a regenerative agriculture method and
for climate change adaptation and mitigation by examining its impact on
carbon (C) pools and nitrogen (N) transformations in the soil.
Hypothesis
• Biochar application increases N transformation processes in vineyard soil.
• Biochar application increases N retention and reduces N loss in vineyard
soil.

Conclusion
• Optimal rates of biochar application was at 5.0% and 7.5%
• Yes! Biochar provides prime estate for soil microbes to get busy, increasing
the transformation of N into a plant available form, retaining nitrogen in
the soil and reducing the loss of N.
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Picture 1: Subsamples of treatments from glass incubation jars showing the visual
darkening effect of increasing applications of biochar due to its charcoal like
appearance.
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Graph 1: Concentration of N (ammonification): Changes in NH4+ - N
at 60% WHC during incubation days 0, 1, 3 and 5 throughout the
ammonification phase of soil microbial nitrogen transformation.
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• Biochar: Pine (Pinus radiata) created by slow pyrolysis at 600°C
• Soil: Vineyard in Fassifern Valley, Southeast Queensland.
• Soil physio-chemical analysis: soil moisture, dry soil percentage, water
holding capacity and mineral N content.
• Experiment:
• Five-day incubation under laboratory conditions. Each treatment is sub
sampled for a KCl extraction of available N, acid traps to capture the N
and mass spectrometry to measure and identify N transformations.
• Treatment:
• Incubation sample times: Days 0, 1, 3 and 5
• Soil: Planting Row (PR), Inter-planting Row (IPR)
• Biochar application rates: PR - 0%, 2.5%, 5.0%, 7.5% and 10.0% (w:w) and
IPR - 0%
• Moisture regimes: 60% and 90% field water holding capacity
• Three replicates
• Mass Spectrometry Analyses:
• Measures changes in N isotopes and the rate of N transformations. The
𝛿15N values of NH4+ - N and NO3- - N are tracked for ammonification,
nitrification, mineralisation because soil microbes generally prefer to
uptake the lighter 14N isotope leaving soil enriched in 15N.
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Graph 2: Delta N (ammonification): Changes in 𝛿 15N of NH4+ - N at
60% WHC during incubation days 0, 1, 3 and 5 throughout the
ammonification phase of soil microbial nitrogen transformation.
Further research
Picture 2 & 3: Acid traps (L) and tin capsules with paper discs (R). After incubation and KCl
extraction for N, solution is tested for N using acid traps. The tabs stuck with blue tape
under the lids contain paper discs. These collect the N gas released from the reaction to a
catalyst added to the containers. Once removed and dried out, the discs are carefully
unwrapped and put into silver tins and sent for mass spectrometry analysis. Note: tin
capsules were replaced with silver capsules due to corrosion as seen in Picture 3.

This research is continued within a PhD program at the Centre of Planetary
Health and Food Security, Griffith University. It has been awarded the 2022
Wine Australia Dr Tony Jordan OAM Top-up Scholarship Award to develop
and apply climate smart and biochar-based innovative technologies for
viticulture future in southeast Queensland.

