
Project summary 

Fungi regulate decomposition and carbon (C) feedbacks in forested ecosystems and 
are sensitive to environmental change, such as warming and drought; yet we have a 
poor understanding of what fungal community changes mean for the function of 
ecosystems, especially C cycling. Our lack of understanding, in part, comes from our 
inability to account for the overwhelming diversity of microorganisms and their functions, 
especially in soils. Targeting systems that are simpler than soils, yet important in 
understanding ecological processes involving C cycling, will enable us to explore 
questions about microbial community members, their functions and interactions, and 
how changing environmental factors affect communities and resulting decomposition. In 
contrast to soil communities, microbial communities in decomposing wood are simple 
and potentially tractable (10s of fungal species) using metagenomics and 
metaproteomics studies. In spite of their importance in forest decomposition, genomics-
based methods for the study of fungi in the environment have largely lagged behind 
those of bacteria and archaea, in part because fungi have more complex genomes and 
thus had fewer sequenced species for comparison. However, increased recent 
emphasis, including sequencing of many white rot (lignin degrading) and brown rot 
(cellulose degrading) species has opened up ‘omics-based approaches in fungi. We 
propose to use these approaches to improve our understanding of decomposition at the 
fungal molecular, cellular, and community levels. 

Objective: We propose to use a unique, ecosystem-wide 14C label in decomposing logs 
at our study site, to understand how the functional genomic complement and enzymatic 
activities of fungal-dominated communities interact with time, environmental variables, 
and tree species-specific traits to shape wood C degradation and C feedbacks to the 
atmosphere. 

Our research will fulfill the goals of this FOA by applying genomics-enabled studies to 
integrate our understanding of microbial communities and functions with decomposition 
processes that are translatable to an ecosystem-scale. This contributes to Goal 4 of the 
U.S. C Cycle Science Plan by determining the vulnerability of forest C stocks to climate 
change and their potential feedbacks to atmospheric C sources that may make C 
stabilization more difficult. 

Our study is unique in that we can couple information about the functional genomic 
complement and enzymatic activities of fungal-dominated communities in decomposing 
logs with precise information about the length of time a log has been decomposing 
using a unique ecosystem-wide 14C label. Coupling these techniques with detailed lab 
incubations manipulating temperature and moisture will enable us to explore how fungal 
community function interacts with time, environmental variables, and tree species-
specific traits to shape wood degradation and C feedbacks to the atmosphere. First, we 
will explore decomposition process in Loblolly Pine (Pinus taeda), and Chestnut Oak 
(Quercus prinus) logs over an established age chronosequence to quantify how fungal 
communities change with time in natural systems. Next, we will conduct a series of 
experiments to test how changing environmental perturbations, such as temperature 
and moisture gradients, influence community response.	  


