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Sources of GHG on the Ontario Farm
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Importance of Agricultural GHG Emissions

Waste & Others
54 Mt CO, eq
(7%)

Oil and Gas

179 Mt CO, eq
/ (25%)

Agriculture
75 Mt CO, eq
(10%)

Buildings
86 Mt CO, eq
(12%)

Electricity
85 Mt CO, eq
(12%)

Emissions-Intensive
and Trade-Exposed

T mweo..  Canada
(11%)2 91 Total: 726 Mt CO, eq (23%)
Land use and land use Agriculture:
change:
-15 Mt CO.eq

60% Livestock (enteric
fermentation and manure)
40% Crop production (soils)

Linked to agricultural production
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Should agricultural sector be concerned?

GLOBAL DEMAND FOR MEAT

2005 vs. 2050
{in tonne: s/

181M

Demand for agricultural

2005 Il

BEEF MUTTON PORK POULTRY

EGGS

There is increased pressure
to evaluate sustainability of
agroecosystems through
scientifically-based metrics

5/11/2016

Fieldprint®
Calculator

An educational tool to help you
assess how some of your
operational decisions affect
overall sustainability
performance. More...

==& fproducts will continue to grow

Field To Market®: The Alliance for
Sustainable Agriculture

Field To Market® is a diverse aliance working to create opportunities
across the agricultural supply chain for continuous improvements in
productivity, environmental quality, and human well-being. The group
provides collaborative leadership that is engaged in industry-wide
dialogue, grounded in science, and open to the full range of technology
choices.

https://www.fieldtomarket.org/



Main sources of GHG emissions

Nitrogen addition enhances nitrous
oxide production by nitrification and
denitrification in soils

{50 kg N/ha of NH,NO,
1  applied to turfgrass
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How to best manage agro-ecosystems to minimize GHG emissions?
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Considering on- and off-farm GHG sources

2%\ 1% Data for ON corn
1%

Soil SFN

SFN manufacture

Grain drying

| Soil MN

Field work |~

-

Soil other N
Jayasundara et al. (2014). CJSS
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Carbon budget (sink or source?)
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ECOSYSTEM : b ORGANIC
BOUNDARY : MATTER

Net Ecosystem C Budget = Gross Primary Productivity (gain)
and C removed at harvest (loss)
and Ecosystem Respiration (loss)

How to best manage agro-ecosystems to increase carbon storage?
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Conditions with 4C storage and TGHG emissions

Degraded or marginal Intensive tillage
land Bare soil and low
e e S residue return

http://www.country-guide.ca/

http://www.omafra.gov.on.ca/

Drained wetlands
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Grain yield (Mg ha?)

N input per grain yield (kg N Mg?)

Trends in Ontario’s agricultural efficiency

Data for corn grain

Decreased N,O intensity
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Jayasundara et al. (2014). CJSS
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Recent trends in Ontario’s cropped area

Less residue
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—5—Other grain
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Mitigation practices for TC storage and GHG emissions

Reduced tillage Perennials Restored wetlands

http://www.ducks.ca/

Manure management

Improved nitrogen use

Early Rapid Late
Growth Growth Maturing Loss

http://www.country-guide.ca/

Seasonal Nitrogen Uptake, %

May A June July Aug Sept
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Field experiment on GHG emissions in annual and perennial
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£ Perennial Annual
L LLLLE® - Incorporating more feed from

| perennial sources could contribute to
| the reduction in C footprint of milk
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crops used in dairy production systems (fall 2011- 2014)
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Can we develop perennialized annual cropping

systems to TC storage and GHG emissions?
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UNIVERSITY

PLEH Concluding Remarks

 GHG sources and carbon sinks on the farm are varied
and complex (off- and on-farm: need LCA approach)

« Promising mitigation strategies have been evaluated at
the field scale providing evidence for reduction of GHG
emissions (e.g. use of perennials, biogas capture)

« GHG emissions are intrinsically linked to agricultural
production: need to use emission intensity (i.e. per yield)
as metric

« Trade-offs/synergies between C uptake vs. GHG
emissions and climate resilience vs. GHG mitigation
need to be evaluated (e.g. cover crops)
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Thank You!
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Contact information:
cwagherr@uoqguelph.ca
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Research Projects

« Carbon budget of switchgrass vs. corn

« Mitigation practices for cropping systems:
— Annual and perennial
— No-till vs. conventional tillage in residual removal systems
— Timing manure application (spring vs. fall)
— Rapid incorporation or injection vs. surface-applied
manure

— Anaerobically digested vs. undigested manure
— Inorganic N management (timing, source)

« CH, mitigation practices for manure management:
— Anaerobic digestion and biogas capture

— Reduced methanogen inoculum through complete or
partial storage emptying
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Over 3 years corn was source of C and hay field
was C neutral
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N,O fluxes from annual and perennial crops used in dairy

production systems

Lower emissions for
hay fields (~60%)

N
4

Mean N,O emissions (g N,O-N ha'l d1)

=

Perennial

Incorporating more feed from
perennial sources could contribute to
the reduction in C footprint of milk
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Annual
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Manure Storage: Complete emptying

* Reduced methanogen inoculum through complete
emptying resulted in 55% reduction in GHG emissions

Inoculated tanks VS. Emptied tanks
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Avoided emissions associated with biogas production
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