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Agricultural Climate Solutions  
Living Lab

Importance of Nitrogen
• Climate

• Sustainability
• Profitability
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Beef cattle manure nitrogen 
excreted across Canada

634,000 tonnes Nitrogen per year (2006)
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Controlling N flows and losses

The leaky pipe:
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NH3 N2 N2O

12th N Workshop

To be held at Exeter University

21st-24th September 2003

Leaky Pipe Model

Soil N Budget

Leaching and runoff
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What happens to excreted nitrogen 
from beef cattle (2006)

Total N 
1000 tonnes 
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Short term nitrogen measurements 
-Nitrous oxide-



Year round N2O emissions from grass with four annual applications of whole and 

separated dairy slurry over a 4 year period (April 2008-March 2013).
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• Introduction

• On issues of measurements of 

gaseous losses

Nitrous oxide emission measurement 
Vented chambers (Manual) 

 Agassiz, BC, Canada



Automated greenhouse gas chambers 

Qinghai-Tibetan Plateau, China 
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Some beef industry farm facts 
2012 survey

Responses Results 



Greenhouse gas measurement – Eddy correlation

Qinghai-Tibetan Plateau, China



Winter grazing
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Annual Emission Factors 
-Nitrous oxide-
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Canadian (country specific emission factors)

Source Emission factor % 

Synthetic Nitrogen 2.1

Organic nitrogen 1.8

Crop residue nitrogen 0.59

Fine soil 3.0

Medium –coarse soil 0.6

Mean of texture 1.2

Annual crops 2.1

Perennial crops 0.4

BC dry 0.2

BC wet and irrigated 1.0

Average N2O emissions from 
legumes:    kg N2O-N/ha 
 

• annual crops  1.0
• pure forage legume  1.8 
• grass legume mixes 0.4
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Long term nitrogen measurements
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Leaching

Volatilization of 
ammonia 
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Potential nitrogen  
losses at renovation 
of grass stands 
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Farm Nitrogen BudgetsControlling N flows and losses

The leaky pipe:

FERTILIZER

MANURES

PRODUCTION

Leaching

NH3 N2 N2O

12th N Workshop

To be held at Exeter University

21st-24th September 2003
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Field Inputs Field outputs

• Cattle starting weight

• Fertilizer

• Manure/ amendments/ AD effluent 

• N fixation

• Imported Crop residue

• Seed (weight, book value)

• Mulch (amount, book value)

• Atmospheric deposition (factor- optional)

• Cattle end weight

• Grain

• Hay/ silage

• Cover crop harvested

• Removed straw 

Field Surplus= Losses  = (Inputs – Outputs)
Field Nitrogen use efficiency (NUE)= Outputs/Inputs 

Living Labs- Cattle Forage
Field Nitrogen Budget 
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Forages are Cool!
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Forage Art

Armin Guerino, Installation, Vienna, Austria  Vincent van Gogh, Haystacks in Provence, 

     Arles, France,1888 
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Cattle Forage @BC- Living Lab
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