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	Description

											      Modern agriculture faces multiple challenges: it must produce more food for a growing global population, adopt more efficient and sustainable management strategies, and adapt to climate change. One potential component of a sustainable management strategy is the application of biochar…

      Modern agriculture faces multiple challenges: it must produce more food for a growing global population, adopt more efficient and sustainable management strategies, and adapt to climate change. One potential component of a sustainable management strategy is the application of biochar to agricultural soils. Biochar is the carbon-rich product of biomass pyrolysis, which contains large proportions of aromatic compounds that influence its stability in soil. Concomitant with carbon sequestration, biochar has the potential to increase soil fertility through increasing soil pH, moisture and nutrient retention. Changes in the soil physical and chemical properties can result in shifts in the soil microbiome, which are the proximate drivers of soil processes. This dissertation aims to determine the compositional and functional changes in the soil microbial community in response to the addition of a low-volatile matter biochar.  First, the impact of biochar on the bacterial community was investigated in two important agricultural soils (Oxisol and Mollisol) with contrasting fertility under two different cropping systems (conventional sweet corn and zero-tillage napiergrass) one month and one year after the initial addition. This study revealed that the effects of biochar on the bacterial community were most pronounced in the Oxisol under napiergrass cultivation, however soil type was the strongest determinant of the bacterial community. A follow-up study was conducted using shotgun metagenomics to probe the functional community of soil microcosms, which contained Oxisol soil under napiergrass two years after the initial addition of biochar. Biochar significantly increased total carbon in the soils but had little impact on other soil properties. Theses analyses showed that biochar-amended soil microcosms exhibited significant shifts in the functional community and key metabolic pathways related to carbon turnover and denitrification. Given the distinct alterations to the biochar-amended community, deoxyribose nucleic acid (DNA) stable isotope probing was used to target the active populations. These analyses revealed that biochar did not significantly shift the active community in soil microcosms. Overall, these results indicate that the impact of biochar on the active soil community is transient in nature. Yet, biochar may still be a promising strategy for long-term carbon sequestration in agricultural soils.
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