Examining soil biogeochemical recovery from long-term simulated N deposition in a northeastern temperate forest
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SOIL COMMUNITIES & ANTHROPOGENIC CHANGE

Atmospheric nitrogen (N) deposition rates have historically increased with anthropogenic activity, but some regions, including the Northeastern US, have experienced a decrease since the enforcement of

regulatory policy.

Previous research at Harvard Forest has examined both biogeochemical and microbial responses to simulated N deposition. In 2019, the highest N treatment at the long-term Chronic N Amendment Study
was discontinued, creating a unique opportunity to study potential recovery of soil biogeochemistry and microbial community structure and function.

OBJECTIVE

To characterize biogeochemical responses of soil
in a temperate hardwood forest to the cessation
of long-term N enrichment.

METHODS

Chronic N Amendment Study
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Control: no added N
N50: +50 kg N ha™ yr™
N150: +150 kg N ha™* yr* until 2019
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Figure 1: (above) Total organic carbon (a) and nitrogen (b) stocks in
the organic horizon for each treatment as measured in 2008 and
2023. Boxes with an asterisk indicate a significant difference from
control levels (P < 0.05). 2008 data from Frey et al. (2014).

Table 1: (below) Soil characteristics for the organic (O) horizon. Average
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Figure 3: (above) Comparison of microbial extracellular enzyme activities
across treatments using PCA on log + 1 transformed data (nmol h™ g™* soil).

acidic in the O horizon

C NS0 N150 C NSO N150 C NS0 N150

Treatment

Inorganic N levels are still elevated in the high N treatment four years
after fertilization cessation, with no recovery of key biogeochemical
parameters.

Figure 2: (above) Comparison of soil respiration (CO> flux) across
treatments measured in the months of May, June, and July of 2023.

FUTURE
WORK

For the second phase of this project, we will be measuring microbial
biomass and sequencing the fungal & bacterial communities across

treatments. Contact: jennie.wuest@unh.edu




