Microbes are key to regulating and solving climate change
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Recent research on biological responses to climate exchange has focused on animals and plants and their interactions (Pounds et al., 2006). It has been shown by several studies that certain groups of microorganisms preserved in lake sediments such as phototrophs and aerobes, may be useful in reconstructing recent environmental changes (Coolen et al., 2004a, 2004b). Microorganisms play important roles in carbon and nutrient cycle, animal, human and plant health, agriculture and the global food web. The microorganisms are involved in the emission and removal of greenhouse gases like carbon dioxide and methane, which in turn are responsible for climate change (Microbiology Online 2015). Microbes play an important role as either generators or users of these gases in the environment as they are able to recycle and transform the essential elements such as carbon and nitrogen that make up cells (Joshi & Shekhanat, 2010). If we ignore the importance of microbial processes, we fundamentally limit our understanding of Earth’s biosphere and response to climate change and hence jeopardize efforts to create an environmentally sustainable future (UN, 2018). The microorganisms are important to carbon and other biogeochemical cycles, and their role with respect to climate change requires attention (Walsh 2015). This review aim to call the attention of policy makers and the international community to the importance of microorganisms in fighting climate change while elucidating the role of biosphere reserves in mitigating climate change. 2. CLIMATE CHANGE – A WORLD PROBLEM Climate is defined as average weather conditions of a certain region, including temperature, rainfall and wind. Climate change is the most complex global issue of the present time, it includes scientific, economic, social, political, moral, and ethical aspects (NASA 2015a). The Earth is surrounded by a thick layer of gases which keeps the planet warm and allows plants, animals and microbes to live. These gases work like a blanket. Without this blanket the Earth would be 20–30 °C colder and much less suitable for life. It occurs as a result of higher atmospheric concentrations of four greenhouse gases- carbon dioxide, methane, nitrous oxide, and chlorofluorocarbons (US EPA 2016). Green House effect is the phenomenon whereby the earth's atmosphere traps solar radiation, and is mediated by the presence in the atmosphere of gases such as carbon dioxide, water vapor, and methane that allow incoming sunlight to pass through, but absorb the heat radiated back from the earth's surface. The severity of the problem is evident from the fact that the daily level of carbon dioxide in the atmosphere surpassed 400 ppm for the first time in human history in 2013. Such high levels used to occur, approximately three to five million years ago during the Pliocene era (NASA 2015a). Carbon dioxide one of the causes of climate change comes from fossil fuel use in different sectors like transportation, building, heating, cooling and the manufacture of cement and other goods. It is also released from natural processes such as the decay of plant matter, respiration and microbial decomposition of organic matter (Davidson & Janssen, 2006). World News of Natural Sciences 31 (2020) 36-47 -38- Methane is a very powerful greenhouse gas because it traps about 20 times as much heat as the same volume of carbon dioxide. As a result it warms the planet up to 20 times more than carbon dioxide. In the carbon cycle methanogens convert carbon dioxide to methane in a process called methanogenesis Nitrous oxide is produced during fertilizer use and fossil fuel burning (Sanford et al, 2012). Chlorofluorocarbons (CFC-11 and CFC-12) which were used extensively as refrigerant and in other industrial processes before their presence in the atmosphere were found to cause stratospheric ozone depletion is another agent of climate change. Now a day, the abundance of chlorofluorocarbon gases is decreasing as a result of international regulations designed to protect the ozone layer. Ozone is a greenhouse gas that is continually produced and destroyed in the atmosphere by chemical reactions. In the troposphere, human activities have increased ozone through the release of gases such as carbon monoxide, hydrocarbons and nitrogen oxide, which chemically react to produce ozone. As mentioned above, halocarbons released by human activities destroy ozone in the stratosphere and have caused the ozone hole over Antarctica. Water vapour is the most abundant and important greenhouse gas in the atmosphere. However, human activities have only a small direct influence on the amount of atmospheric water vapour. Indirectly, humans have the potential to affect water vapour substantially by changing climate. For example, a warmer atmosphere contains more water vapour. Human activities also influence water vapour through CH4 emissions, because CH4 undergoes chemical destruction in the stratosphere, producing a small amount of water vapor. Aerosols are small particles present in the atmosphere with widely vary in size, concentration and chemical composition. Fossil fuel and biomass burning have increased aerosols containing sulphur compounds, organic compounds and black carbon (soot). Human activities such as surface mining and industrial processes have increased dust in the atmosphere. Natural aerosols include mineral dust released from the surface, sea salt aerosols, biogenic emissions from the land and oceans, sulphate and dust aerosols produced by volcanic eruptions (Charu et al, 2014, Hasin et al, 2010, Olufemi, 2014). 3. MICROORGANISMS AS A TOOL IN SOLVING CLIMATE CHANGE CHALLENGES Microbial processes play a central role in the production and utilization of the key biogenic greenhouse gases (carbon dioxide, methane and nitrous oxide) and are likely to respond rapidly to climate change. It is widely accepted that microorganisms played a major role in determining the atmospheric concentrations of greenhouse gases (Singh et al., 2010, Zimmer, 2010). Microbial organic matter decomposition is highly sensitive to climatic trends (Crowther et al, 2015). Microbes are, in fact, responsible for about 85% of world methane release (Zimmerman and Labonte 2015). When microbial communities and biogeochemical cycles are linked together they act as a good mechanism to solve climate change. This can be exemplified by the enzyme methyl coenzyme M reductase, which is responsible for the transformation of carbon dioxide into methane. Warming trends could drive many such local microbes to release larger amounts of methane (Svoboda 2015a). Methane-consuming microorganisms are capable of removing atmospheric methane even at very low concentrations and occur in both land and sea (Zimmerman and Labonte 2015). In this way, microbes contribute toward controlling methane emission which in turn regulates climate change. It is World News of Natural Sciences 31 (2020) 36-47 -39- important to note that microorganisms use greenhouse gases as energy source to build their cell
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