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Drift algal blooms enhance nitrogen
recycling and nitrous oxide emissions
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Nitrogen is commonly the nutrient limiting production in
coastal waters. Excessive nitrogen inputs to coastal waters
often lead to eutrophication and blooms of macroalgae.
Bioavaialable nitrogen can be removed though the processes
of denitrification and anammox which have the potential to
reduce the impacts of eutrophication. These processes
however compete with nitrogen recycling processes
(dissimilatory nitrate reduction to ammonium, DNRA) and
the production of the greenhouse gas N2O. Here we present a
case study of the effect of macroalgal blooms (Stenogramma
interruptum) on the nitrogen cycle in permeable sediments
impacted by high nitrogen loading from a seawage treatment
plant and submarine groundwater discharge in Port Phillip
Bay, Melbourne Australia. We measured denitrification,
DNRA anammox and nitrous oxide production as well as
nitrogen cycling gene expression and microbial community
structure in permeable sediments with different amounts of
added macroalgal material and nitrate pre-exposure
(~700umol L'for 72 hours). We found that the presence of
macro-algae dramatically increased DNRA and nitrous oxide
production with no pre-exposure to nitrate. With nitrate pre-
exposure, DNRA and nitrous oxide production dropped
dramatically and denitrification increased coincident with an
increase in the NarG (nitrate reduction), NirS (nitrite
reduction) and NosZ (N20 reduction to N2) genes and a
decrease in the NrfA (DNRA) gene. This coincided with a
dramatic decrease in the abundance of firmicutes with nitrate
pre-exposure. Pre-exposure to nitrate led to an increase in
anammox coincident with an increase in the population of
planctomycetes. These findings highlight the importance of
microbial community structure and succession in controlling
environmental responses to nitrogen inputs which can be
highly temporally variable.



