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In un programma quadriennale (2009-12) in 
provincia di Ferrara sono state studiate: 
1) caratteristiche idrologiche del bacino, 
2) la percolazione e l’accumulo dell’azoto in falda, 
3) i carichi di azoto della rete idrica,  
5) la nitrificazione e il bilancio dell’azoto nel suolo, 
6) la denitrificazione nel suolo e  
7) la denitrificazione nella rete idrica. 



Strategie di prevenzione dell’inquinamento da nitrati   Colombani N. 

Profili verticali di NO3
-  nel sito 

sperimentale di Monticelli 
(sabbioso) 

The role of permeability distribution on nitrate fate and transport, in different scales 
experiments under saturated condition (2011) M. Mastrocicco, N. Colombani, G. Castaldelli; 
In GQ10: Groundwater Quality Management in a Rapidly Changing World Edited by M. 
Schirmer, E. Hoehn & T. Vogt;  IAHS Publ. 342 ISBN 978-1-907161-16-2. 
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Esperimenti di laboratorio per determinare il tasso di denitrificazione  
con e senza materia organica labile 

Reactive modelling of denitrification in soils with natural and depleted organic matter (2011) Mastrocicco M., N. 
Colombani, E. Salemi, G. Castaldelli (2011) Water Air and Soil Pollution, 222(1-4): 205-215.  



Ecosystem functions and mitigation of nitrogen pollution             giuseppe.castaldelli@unife.it 

Linking dissolved organic carbon, acetate and denitrification in agricultural soils (2012) Castaldelli G., Colombani 
N., Vincenzi F., Mastrocicco M. Environmental Earth Sciences, 1-7. Article in Press. DOI: 10.1007/s12665-012-1796-7. 

MON 

Relazioni fra acetato, formiato, carbonio organico disciolto  (DOC) 
e nitrato, nel suolo insaturo (lisimetri) 
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Relazione fra acetato, formiato e nitrato nella falda freatica 

Nitrogen speciation and denitrification in a low land territory receiving synthetic fertilizers (Province of Ferrara, 
Northern Italy). Colombani N., Mastrocicco M., Vincenzi F., Castaldelli G., BALWOIS, North America, feb. 2012. 
Available at: 
http://ocs.balwois.com/index.php?conference=BALWOIS&schedConf=BW2012&page=paper&op=view&path%5B%5D=347&path%5B%5D=71. 







Less than 5 % of the linear 
extension of the entire canal 
network (8300 km) 



2) Vegetated VS unvegetated canals  
 

• Hypothesis: Ecosystem services provided by canals are 
largely supported by macrophytes 
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1) Mass balance (Burns, 1998)             in 12 canals 



PS: point source pollution 
 
 

PSV: point source – vegetated 
 

 
NPS: non-point source 
 

 
NPSV: non-point source - 
vegetated 





1) Mass balance (Δ=out-in) 
 

a) at the basin level (Kronvang and 
Bruhn, 1996; Letcher et al., 2002) 
 

b) at the canal level 
(Burns, 1998) 

2) Whole reach denitrification (N2/Ar) 
(Laursen and Seitzinger, 2004) 

3) Intact core incubation: DIN & N2 net 
flux (Dalsgaard et al. 2000) 

… new insights 

4) Vegetation N uptake :  
random sampling for plant density,  
biomass and N content of the 
species found 
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Campionamento langrangiano: l’azoto disciolto aumenta 
downstream per effetto della denitrificazione 

Laursen 2007. River Denitrification NSF-RCN Training 
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From May to September, 
 

8300 km of canals,  
 

kept mowed,  
 

remove 352 ± 355 t N,  
 

while,   
 
 

if they were left vegetated 
 

N removal would go up to  
 

 3168 ± 502 t N. 
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Capitoli di libri 
The role of the unsaturated zone in determining nitrate leaching to groundwater; In “Groundwater 
Quality Sustainability” - IAH Series: Selected Papers on hydrogeology (2011); edited by P. 
Maloszewski, S. Witczak  and G. Malina – CRC Press, Taylor & Francis Books (UK). ISBN: 
9780415698412 
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reuse and management" (2013); Sharma, Sanjay K. and Sanghi, Rashmi (Eds.) Springer-Verlag New 
York, LLC; ISBN 978-94-007-4941-2; 474 p. 
EU.Water - Un’agricoltura sostenibile e di qualità Elementi a supporto dell’applicazione della Direttiva 
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Grazie per l’attenzione 
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