Microbes lower emissions by consuming greenhouse gases
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Climate change is now widely recognized as the most serious contemporary challenge for humanity. Indeed, a new report from the Intergovernmental Panel on Climate Change (IPCC) states that the situation has grown even worse, with 3.3 billion of the world’s population highly vulnerable to climate change, and that current unsustainable development patterns are increasing exposure of ecosystems and people to climate hazards (). We can engage in solutions to change from the current trajectory as individuals, as action leaders for society, and as microbiologists with domain expertise. Microbes have prominent roles related to climate change. They produce and consume the three dominant gases that are responsible for 98% of the increased warming: carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O). While microbes are sources of these gases as part of natural processes, some of their recent increase is due to changes in human activities that result in microbes having more access to carbon and nitrogen that they convert into these three products. Our actions can be to understand and then implement practices that mitigate microbial activities to decelerate the production of these gases, such as reduced soil tillage, or use microbes to repurpose waste carbon or nitrogen into useful and stable products. Fortunately, microbes also consume these three gases and do so when their growth conditions favor the use of these gases as resources, namely, photo- or chemoautotrophic growth (cyanobacteria, algae, nitrifiers), methanotrophy (methane oxidizers), and nitrous oxide reduction (denitrifiers). The environmental conditions and interactions of these microbes, often influenced by humans, determine whether they carry out production or consumption of these gases. In some cases, we can manage conditions to favor microbial consumption of these gases. Microbes that produce and consume these gases live in so many different habitats, and these habitats have very different spatial scales and process times, making it a challenge to quantify their contributions and changes in response to environmental conditions, e.g., warming, storms, and drought. Three ecosystem types pose three distinct assessment and management challenges: terrestrial, ocean, and urban. Improved measurements and models are keys to determine greenhouse gas (GHG) fluxes in these different systems, at different scales, and their patterns of change in response to human actions
Source: Advantage CP - UTNIF 2023 · UTNIF · 2023




