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https://thehill.com/opinion/energy-environment/524432-balancing-nitrogen-between-food-
production-and-climate-change#bottom-story-socials

https://www.cbc.ca/news/technology/nitrous-oxide-climate-
1.5753907

https://e360.yale.edu/digest/fertilizer-use-driving-rapid-rise-in-potent-nitrous-oxide-emissions

Increased interest in nitrous oxide emissions

https://thehill.com/opinion/energy-environment/524432-balancing-nitrogen-between-food-production-and-climate-change#bottom-story-socials
https://www.cbc.ca/news/technology/nitrous-oxide-climate-1.5753907
https://e360.yale.edu/digest/fertilizer-use-driving-rapid-rise-in-potent-nitrous-oxide-emissions
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Recent global N2O budget 
paper by Tian et al. (2020) 
shows N2O emissions following 
a worst-case trajectory

• Agriculture: ~70% of anthropogenic sources
• Worrisome increase over last 4 decades 

driven by agriculture



4

Soil N2O: 34% SFN
10% Manure N

Synthetic 
fertilizer 
production

Nitrous oxide emissions make up the majority of the carbon 
footprint of grain production (example: corn)

Other 
(e.g. grain 
drying)

Average for Ontario:
281 kg CO2 eq. Mg-1 grain

Jayasundara*, S., C. Wagner-Riddle, G. Dias, K.A. Kariyapperuma. 2014. Energy and greenhouse 
gas intensity of corn production in Ontario: a regional assessment. Can. J. Soil. Sci. 94: 77-95. 
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• Given the importance of N in food production, phasing out N fertilizers is not an option 
• Implementation of  targeted mitigation options for N2O are needed 



Highlights of research programme
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• Understanding N2O emissions: measurements 
and connections to other disciplines

• Managing N2O emissions:
– Design practices for emission reduction
– Connect to other environmental issues (e.g. water 

quality)
– Collaborate with stakeholders 
– Communicate with farmers and general public
– Inform policy makers
– Train the next generation of scientists
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N2O emissions occur due to Hot 
Spots and Hot Moments
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Need a measurement approach that captures hot moments 
and integrates hot spots over larger areas year-round

Growing season

Non-growing season
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Micromet method

Tunable diode laser  
trace gas analyzer

Ideal for year-round studies

Air samplers
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Collaboration to Link Functional Genes of the Nitrogen 
Cycle to Field N2O Emissions
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https://fertilizercanada.ca/nutrient-stewardship/

Evaluating 4R practices for reduced N2O 
emissions

https://fertilizercanada.ca/nutrient-stewardship/


12Image from www.pioneer.com
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EEF: Fertilizer + 
nitrification and 
urease inhibitors

Question: do EEFs 
delay N release for 
better crop uptake and 
reduce N losses?

• Significant reductions in N2O 
emissions were measured

• Response is dynamic and 
varies with weather (need to 
manage Hot Moments)
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Inform policy makers

https://www.alberta.ca/alberta-emission-offset-
system.aspx#toc-2

A workshop between with stakeholders to:
• Review current programs and policies that affect nitrogen fertilizer use in Ontario
• Understand barriers and opportunities to improve nitrogen use efficiency 
• Discuss policy options for improving nitrogen use efficiency and reducing the 

environmental impact of nitrogen fertilizer use

Protocol development

https://www.alberta.ca/alberta-emission-offset-system.aspx#toc-2


14https://claudiawagnerriddle.uoguelph.ca/soil-health-interpretive-centre-shic/

Communicating with farmers and general public

https://claudiawagnerriddle.uoguelph.ca/soil-health-interpretive-centre-shic/
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https://smartsoils.ca/

Training the next generation of scientists

https://smartsoils.ca/


Contact information: 
cwagnerr@uoguelph.ca

Thanks to students, funders and collaborators!

Thank you for your 
attention!

mailto:cwagnerr@uoguelph.ca
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