A poor man’s enzyme: Abiotic drivers of decomposition in forest soils
Motivation:
Soil organic matter represent the largest and most dynamic terrestrial reservoir of carbon (C) on earth. The
rate at which microbes can decompose soil organic matter determines the proportion that is either stored in
soils or emitted to the atmosphere as CO2. Even a small increase in decomposition rates may increase
atmospheric CO2 concentrations and adversely impact global climate. Understanding the mechanisms that
control the decomposition is thus critical to predicting how soils respond and drive climate change, and
remains one of the most important scientific challenges of the 21st century.

Aim of the study:
Manganese (Mn) is one of the most abundant and potent oxidants in the environment, but the impact of its
cycling on soil organic matter decomposition remains elusive. This project aims to quantify the abiotic
contribution of Mn to long-term decomposition in temperate forest soils. The candidate will collect samples
from a long-term experiment examining the impact of Mn additions on decomposition rates at the Harvard
Forest long-term ecological research (LTER) site in the Northeastern United States. Samples from several
seasons will be subjected to a series of cutting-edge (micro)biological and chemical analyses. The results
will inform how seasonal variations in Mn availability influence rates of decomposition in temperate forest
soils.

Requested skills:
Field work will include transatlantic travel as well as 5-km hikes and long field days in an old-growth
deciduous forest. Basic knowledge of soil science, microbiology, and chemistry is recommended. Prior
experience in the laboratory, including sample processing and analysis, is beneficial. Availability for in Aug
and Oct 2022 for field work.

Collaboration:
Field work in collaboration with the Harvard Forest LTER and the University of Massachusetts, in Amherst,
Unites States (Ashley Keiser). Chemical analyses in collaboration with Old Dominion University, United
States (Jingdong Mao).

Keywords: climate change, soil organic matter, decomposition, microbial activity, nutrient cycling
Working place: field work at Harvard Forest long-term ecological research (LTER) site, Massachusetts,
United States, and soil science and biogeochemistry laboratories in IDYST (UNIL)
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