
LIFE+IPNOA (LIFE 11 ENV/IT/000302):  
sviluppo di prototipi innovativi per il monitoraggio e la 

mitigazione delle emissioni di N2O dai suoli agricoli 



Strategies for the mitigation of nitrous oxide emission from 
agricultural soils 

LIFE+IPNOA: Improved flux Prototypes for N2O emission 
from Agriculture 

• LIFE11 ENV/IT/302 

• Cost of project € 2.008.796 

• Amount financed by the European 
Union € 995.948 

• When: July 2012 – November 2016 

• Where: Tuscany Region 

• Website: www.ipnoa.eu  

http://www.ipnoa.eu/


LIFE+IPNOA objective 

To identify the best management practices for N2O emissions from 
agriculture in Tuscany without affecting the crop yield 

Why nitrous oxide (N2O)? 

 Ozone depleting 

 GWP 

 Soil accounts for > 60% of 
all global N2O sources 

 In Italy: agricultural soils  
~ 50% of tot. N2O 

 



LIFE+IPNOA activities 



Data source: ISTAT, 2010 



The continuous monitoring station 
 



Portable instrument 



 
 

 Easterbush international campaign organized by InGOS “Integrated non-CO2 greenhouse  
gas observing system” 

 Validation at INRA 

 Cross validation between the continuous monitoring station and the portable instrument 

 



 “N2O chamber intercomparison campaign” at Hyttiala Forestry Field Station, Finland, 
InGOS project. 

Chamber validation 

Some results:  

Good performance of the chamber 

Linear regression of N2O flux: 0.84 – 0.91 

Leakage test: 52.9 ppb/h 





Field trials at CIRAA - PISA 



Field trials at CATES – CESA, Arezzo 



• November 2013 – October 2015 

• Frequency every 15 days, 2 times a week after 
nitrogen fertilizations, 4 replicates for each 
treatment 

• 20-30 dates per crop per year   6400 
sampling points! 

Monitoring protocol 



Agricultural 
practices 

BMPs Mitigation potential Effect on crop yield 

Tillage 
Ploughing → 

Minimum tillage 
-60% faba bean,  
-25% sunflower 

+35% faba bean 
-2% sunflower 

Nitrogen 
fertilization 

-30% nitrogen rate 
-30% on all the 
fertilized crops 

-12% durum wheat 
and tomato 

-2/4% maize and 
sunflower 

Irrigation 
-50% irrigation 

volume 
-30%  tomato in 

fertigation 
-8% tomato 

Main results of field trials 

LARGE INTERANNUAL VARIABILITY DUE TO ENVIRONMENTAL CONDITIONS !!! 

Summary of results based on average cumulative N2O emissions recorded during 
crop growing period 



On DURUM WHEAT -41 % N2O of emission saving from 170 to 
110 kg N ha-1 



Best Management Practices 



Dissemination 

Farmers 
Farmer associations 

Policy makers 
National  and  Regional  agencies 

Local authorities 
Research  Institutions 

 Environmental  Organizations  
Private Companies  

Schools 

On field demonstrations 
  

Workshops & meetings 
  



Giorgio Virgili, Simona Bosco, Iride Volpi, Nicoletta Nassi o Di Nasso, Ricardo Villani, 
Giorgio Ragaglini, Cristiano Tozzini, Simone Neri, Federica Mattei, Luca Ferrante, Davide 

Continanza, Patricia Laville, Stefania Nuvoli, Luigi Fabbrini, Enrico Bonari   

Thanks for your attention! 

 web-site:  
www.ipnoa.eu 

 contacts:  
info@ipnoa.eu 
s.bosco@santannapisa.it 
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