The impact of nutrient loading on nitrogen removal in a Juncus roemerianus and Spartina alterniflora
dominated saltmarsh in the northern Gulf of Mexico
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Introduction

Results and Discussion

• Coastal marshes help remove anthropogenic nitrogen (N) from coastal waters
through microbially-mediated denitrification.
• Dissimilatory nitrate reduction to ammonium (DNRA) is a nitrate reduction
pathway that retains N in the system.
• Vegetation type can regulate salt marsh N removal by altering the microbial
community structure in sediments as well as pore water geochemistry.
• Past work at this site indicates that the concentration of H2S in the Spartina
alterniflora patches is seven times higher than in Juncus roemerianus patches.
• Sulfides inhibit denitrification and tend to favor the DNRA pathway.
• We expect that denitrification rates will be higher in J. roemerianus dominated
patches, while DNRA will be higher in S. alterniflora dominates patches.
• Objective:
• Determine rates of denitrification and DNRA
in sediments dominated by two common marsh
grasses (S. alterniflora and J. roemerianus).

Methods
• Samples from a mixed marsh dominated by S. A. and J. R. were
collected in March, July, and August on Dauphin Island, AL, USA.
• Replicate sediment cores (n=3) were
collected from areas dominated by
J. roemerianus and S. alterniflora for:
• Denitrification and DNRA rate
measurements via Isotope
Pairing Technique (IPT) in sediment
slurries
• Carbon and nitrogen content
• Pore water chemistry (FeO(OH), SO4:CL)
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• On average, denitrification rates were two times higher in J.
roemerianus sediments compared to S. alterniflora (2-way
ANOVA, p=0.0009), but DNRA rates did not differ in the
different vegetation types (2-way ANOVA, p=0.39).
• There was no significant effect of time for denitrification (2-way
ANOVA, p=0.35), but DNRA was lower in August than any other
month (2-way ANOVA, p= 0.004).

• In general, DNRA had a 40% greater contribution to
NO3- reduction in S. alterniflora than J. roemerianus.
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• Sediment carbon to nitrogen ratios in patches of J.
roemerianus and S. alterniflora are similar at shallow
depths where cores for rate measurement were taken
(0-5 cm).
• The C:N are only marginally different suggesting that
organic matter quality between these two vegetation
types were similar.
• % N is higher in S. alterniflora at the surface, possibly
due to the retention of NH4+ through DNRA.

Conclusions and Future Work
• It appears S. alterniflora favors N-recycling rather than N removal compared to J. roemerianus. Due to lower root
densities S. alterniflora soils are typically more sulfidic inhibiting denitrification.
• Currently we are conducting a year-long nutrient enrichment treatments to determine how N & P affects
denitrification and DNRA rates as well as carbon sequestration capacity in this mixed marshes.
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