Trophic interaction effects on nutrient release from decomposing leaves
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Understanding the mechanistic processes of litter decay is essential for predicting nutrient
cycling dynamics in tropical forests. While models of litter decay mostly rely on climate and
litter chemistry, it is increasingly apparent that the decomposer communities, fungi, bacteria and
arthropods interacting during leaf litter decomposition, can significantly influence decay rates
and mineralization of nutrients. White-rot basidiomycetes are the most efficient biodegraders of
lignin, breaking down bonds to expose the assimilable cellulose and hemicelluloses surrounding
lignin. This assimilable cellulose and hemicellulose is available for the bacterial community to
degrade. Litter with more lignocellulose promotes the fungal decomposition pathway, which in
turn favors soil and litter food webs dominated by arthropods. The objective of our study is to
determine how fungi, bacteria and arthropods interact during leaf litter decomposition and the
subsequent release of nutrients during a simulated hurricane experiment in Puerto Rico where
two treatments (control and trim plus debris) were monitored for two years. Microbial diversity
have been documented using TRFLP and Illumina Sequencing. Diversity and abundance of
arthropods was determine using the Berlese funnel technique. Nutrient release was documented
using Plant Root Simulators (PRS probes). TRFLP and Illumina Sequencing are showing that the
diversity of fungi is higher in the unmanipulated control at least for the first 6 months after the
manipulation. Differences are largest between 3-5 weeks post treatment. Community structure
are significantly different between control and trim plus debris. Arthropods abundance increases
with the increase in the diversity of fungi. Nutrients release is higher in the trim plus debris
during the first 5 weeks after treatment and when all the trophic groups are present. In
conclusion, trophic dynamics during leaf litter decomposition changes when the microclimate is
altered by the combined effects of canopy opening and debris deposition after a hurricane.

