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Submerged macrophytes and benthic
biogeochemistry
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Submerged macrophytes and benthic
biogeochemistry

* Aquatic plants transport oxygen from the leaves to the
roots via the aerenchyma (Armstrong, 1979).

* Radial Oxygen Loss (ROL) creates multiple oxic-anoxic
interfaces within sediments affecting several LIS Gy Lynamic

biogeochemical processes (Laskov et al., 2006).
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Submerged macrophytes and benthlc
biogeochemistry
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* Nutrient uptake by plants affects pore water NH," (M) PO > (M)
chemistry, sediment processes and benthic-pelagic ) )
coupling (Mei et al., 2014; Marzocchi et al., 2019).
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Iron plagues on Vallisneria spiralis roots
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Does ROL affect O,, N, and CH, fluxes?

Lobelia dortmanna




Experimental conditions

Measurement of O,, CH, and N,
net fluxes at the sediment-water
interface in intact sediment
cores under light and dark
conditions and calculation of
the daily budget.

Measurement of denitrification
by means of >NO; addition to
the water phase of cores
(Isotope Pairing Technique)
under light and dark conditions.
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Net O, fluxes + ROL
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CH, flux (umolm™=h™")
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flux (umol m™= h™)
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Denitrification

Pinardi et al. 2009
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Denitrification

Pinardi et al. 2009
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Denitrification

Pinardi et al. 2009
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Denitrification
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Denitrification
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Conclusions

* Carbon and oxygen cycles are uncoupled when plants display ROL

* Oxygen transport to sediments via roots reduces methanogenesis and increases CH,
consumption

* Denitrification was higher in the presence of macrophytes due to ROL, which increases the
nitrification and then denitrification

Submerged macrophytes displaying ROL oxidize the rhizosphere, favor N
removal and reduce CH, emissions
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