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Abstract:

Atmospheric nitrogen (N) deposition may alter soil biological activity in
northern hardwood forests by repressing phenol oxidase enzyme activity and
altering community structure, which could slow decomposition of phenolic
compounds. We tested this hypothesis by adding 13C-labelled cellobiose,
vanillin, and catechol to control and N fertilized soils (20 and 80 kg ha-1)
collected from three forests; two dominated by Acer Saccharum and one
dominated by Quercus Alba and Quercus Velutina. N fertilization increased
total microbial respiration but decreased oxidative soil enzyme activities,
resulting in lower degradation rates of all compounds. This negative feedback
was greater in the oak forest, where fungi are more abundant, than the sugar
maple forest. Microbial community composition, based on phospholipid fatty
acid analysis, was not greatly altered by N addition, but analysis of the isotope
ratios of PLFAs show that N addition reduced the activity of fungal and
bacterial populationsin soil.
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