Researchers Find Fungus That Can Boost Soil Carbon by up to 70%
by Tiffany Stecker
January 9, 2014 - Certain types of fungi can help soils store more carbon, a dynamic many see as key in sequestering the greenhouse gas and curbing climate change.
Using soil profiles from more than 200 locations in boreal forests, tropical forests, temperate forests and grasslands, researchers found that a certain type of fungus that thrives on plant roots can store 1.7 times the amount of carbon per unit of nitrogen that a more common soil fungus can.  The findings, published yesterday in the journal Nature, contribute to the growing body of research on the largest source of stored carbon on Earth.
"They're a huge pool of carbon, and we know that even small changes to the soil carbon pool can have a big impact on the atmosphere," said Benjamin Turner, a scientist at the Smithsonian Tropical Research Institute and one of the authors of the study.  "But it's very poorly understood."
The authors (Averill et al.)  found that “the effect of mycorrhizal type on soil carbon is independent of, and of far larger consequence than, the effects of net primary production, temperature, precipitation and soil clay content.”
Ecto- and ericoid mycorrhiza (EEM), commonly found around conifers in northern temperate forests and oaks, have enzymes that allow them to consume nitrogen from soil organic matter like rotting leaves and twigs.  The depletion of nitrogen from the pool of soil organic matter leads to an accumulation of carbon.  As the microbes that break down carbon become less efficient, the decomposition of carbon slows down.
Arbuscular mycorrhiza (AM), a more common fungus that lives on about 85% of plant families, lacks this enzyme.  This fungus proliferates in tropical climates, where the carbon content is typically poorer than in temperate forests in the first few feet of soil.
Missing from Computer Models
A study last year in boreal forests, on remote islands off the coast of Sweden, found that mycorrhizal fungi entrap carbon in dead cell matter, keeping it from entering the atmosphere.
This week, another soil carbon study published in Nature Communications found that carbon in organic matter is more likely to stick to soil particles with rough surfaces.  It suggested that the potential for carbon sequestration in soils is less than previously thought.
These studies could lead to better global carbon models and nitrogen models, which some scientists have said are inaccurate because of a lack of information.  Biological factors, like the symbiosis of fungi in the soil, are not incorporated in the standard models, Turner said.  "We are suggesting that these models have to include soil biology, and certainly nitrogen, if we are to predict accurately the fate of soil carbon and therefore future climate," he said.
See www.nature.com/nature/journal/vaop/ncurrent/full/nature12901.html
