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Parameterize N removal in relation to
biotic (e.g. presence of emergent
vegetation and biofilms) and abiotic
drivers (e.g. NO;" availability, water
velocity, temperature)
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Evaluate the watershed-scale effectiveness
of the N removal capacity f)f thecanal
network Il

canal (or ditch)
AND
NO; removal (or denitrification)
Total: 449

Documents

Scopus, September 2018

Total records for other freshwater aquatic ecosystems:
wetlands 3360, rivers 2662, lakes 1635
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Canal and ditches are “/inear wetlands”



Multiple spatial scales MESOCOSM
Laboratory incubations

(benthic fluxes of gases and nutrients,
isotope pairing)

CANAL

Open-channel denitrification
In-Out NO;" budget

Plant N uptake

WATERSHED

Upscale of in-ditch denitrification
N budget in agricultural land

N2 N2

Multiple experimental approaches
Conventional vs. innovative methods
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OPEN-CHANNEL DENITRIFICATION

v' Lagrangian sampling
N, N2 N2 N2 N2 v N,:Ar analyses by Membrane

% % % % % Inlet Mass Spectrometry (MIMS)

v" A model-based approach is used
to solve for denitrification rate

N, N2 N N N based on changes in N,
2 2 2 concentration during riverine

transport and channel physical
characteristics (width and depth)
affecting air-water gas exchanges
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Upscaling the NO;™ removal capacity form local hot spots
to the ditch network of'the Po River lowland
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Anounce of prevention is worth a pound of cure; Managing macrophytes
for nitrate mitigation in irrigated agricultural watersheds
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CONSERVATIVE MANAGEMENT
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SUMMING UP

v “Macrophyte landscape” modulates ecosystem-level N loss through
the tightly coupled plant-microbe interactions (ecosystem engineer )

Multlple e'l,‘_,. } '.pOSSIblllty to efficiently control N excess
in a worldwide hotspot of eutrophication by the ecosystemic
function of N removal via denitrification in the ditch network

v Bringing back aquatic vegetation in ditches and canals of agricultural
watersheds might contribute to the achievement of the WFD
missing goals on eutrophication
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