What Happens to Soil Microbes after Wildfire?
by Linh Anh Cat
Oct. 29, 2019 – California’s fire season is in full force.  The Kincade fire is currently burning in the Bay Area, as is the Getty Fire north of Los Angeles.  At least 1/4 million people have evacuated the Kincade Fire; many have been impacted by smoke.  Power has been shut off with little to no warning across the state, with direct health impacts for those who require electricity to maintain their health, like those that take insulin for diabetes.
Many people are concerned about what happens to animals during a wildfire.  They flee, take shelter deep underground or even in lakes.  Or they burn.  What exactly happens to the microbes during wildfire?  Soil microbes are key to maintaining soil health.  These benefits can change the flora and fauna that recolonize the burn area after a fire.  Here are 3 ways fires change the ecology of soil microbes and how this then impacts humans.
Edible morel mushrooms thrive after fire.  Morel mushrooms, a culinary delicacy, pop up after fires.  Some morel species require fire to produce mushrooms.  Others, like many in California, may be taking advantage of compounds produced after the fire and having other competitors wiped out by the heat.
However, if fires are extremely hot (due to fire suppression or drought), they will sterilize the top layer of soil.  Scientists with the U.S. Forest Service recorded temperatures above 1,200°F under logs burning in a wildfire.  Even 2 inches below the surface, temperatures were over the boiling point.  These unusually hot fires wipe out fungi and other microbes that generally survive near the top layer of soil, which impact recovery and regrowth of the forest.  This can even change the type of ecosystem that grows in the same location after a serious fire.
Different microbes have varying tolerance to fire.  But in general, the deeper in the soil, the better chance of survival.  After low intensity fires, there is generally an increase in available nutrients after a fire that encourages microbial growth afterwards.  Certain species of fungi are not affected by combustion contaminants that can stop other microbes in their tracks.  In general, bacteria tend to have a greater heat tolerance than fungi. 
Sometimes, microbes produce a highly toxic compound called methylmercury.  Wildfire ash contains mercury.  Fine and powdery, the ash gets washed into streams and lakes where microbes may transform mercury into the much more toxic methylmercury.  This is still being researched to determine the exact methylmercury levels and where it travels.  Charcoal present in the ash may bind the mercury and reduce production of methylmercury.  The nature of this material makes it prone to run off into aquatic environments, where microbes can convert the element into highly toxic methylmercury.  Yet the levels and fate of mercury in wildfire ash, which can be black or white in color, are unclear.
Humans could harness microbes to reduce negative impacts of high-intensity wildfires.  Scientists have tested using bacteria to reduce the growth of invasive cheatgrass after fires in the Pacific Northwest.  Microbes and wildfire are a relatively new area of interest that will help us understand how forest fires, which are more common and more intense under climate change, will impact our natural resources and recreation areas.
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