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Swift Current Research and 
Development Centre - Semiarid Prairie 
Agricultural Research Centre (SPARC) 

•  Swift Current Research 
and Development 
Centre was established 
in 1920 with strong 
forage research 
programs; 

•  Since 1930 research 
with native species in 
the area of range 
management and 
ecology has occurred. 

New research facility under  
construction (labs and offices) 



Changing Times 
•  Our beef industry 

must be responsive 
to increasing 
consumers demands 
for sustainable beef 
production. 

•  Our beef markets are 
not only national but 
also international. 
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Beef export 

Restaurant in Beijing 



What is sustainable beef? 
-  As a socially responsible, environmentally sound and 

economically viable product that prioritizes the planet, 
people, animals and progress. 

-  Natural resources include environmental  stewardship, 
reducing net GHG emissions, air and water quality etc. 

4 In Saskatchewan we can produce Sustainable Beef 



Sustainable Beef 

•  Retail and processing sectors 
are interested to what they see 
as a growing demand from 
consumers in North America 
and Globally 
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Canadian Roundtable for 
Sustainable Beef 
- This is not a government 
program 

JBS, Cargill, Tyson, Walmart, 
Costco and McDonalds 

Buying verified sustainable 
beef 



Sustainable Beef – Who CARES? 
Canada’s farm population (2011) 
•  1 out of every 50 Canadians, or 2.0% 

of the total population is from a farm.  
Most people are from the city now! 

•  In Ontario the farm population 
accounts for 1.4% of the population. 

•  In Saskatchewan the farm population 
accounts for 10.3% of the population 
and is the highest. 

USA the farm population is less than 
1% of the population (2012) 6 

North America 



Political Environment – Sustainable 
Beef 

•  Australia is 
marketing 
ENVIROMEAT 

-   retail outlets and 
restaurants 

-   environmental 
management 
guarantee   
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Alberta’s Climate Leadership 
Plan 
•  Reducing GHG emissions 

and protecting the 
environment 

Ontario’s Five Year Climate 
Action Plan 2016-2020 
•  CAP and Trade system for 

GHG inventory, used in 
Quebec and California. 

Saskatchewan Government? 



Greenhouse gas emissions by 
Provinces (2014)  

8 Environment Canada 2016 



Main agriculture greenhouse gases for the 
livestock sector 

•  For the agriculture sector the main 
greenhouse gases (GHG) are carbon 
dioxide (CO2), methane (CH4) and nitrous 
oxide (N2O). 

•  GHG emissions from the livestock sector 
are mainly from ruminant digestion 
(enteric) and manure management.  
Methane is the major GHG produced from 
enteric fermentation (digestion). 
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Agriculture Waste 
Industry 

Energy 

Agricultural 
Energy Use 

Canadian Agricultural GHG Emissions 
in 2001 (2014 = 9.9%) 

Share of National GHG 
Emissions (%) 

CH4 N2O 

44% 56% 



Methane Cycle 

Decomposition of Organic Matter in Absence of Oxygen 

Liquid Manure 

CH4 

83% 

CH4 

- has 23 times the GWP  
 of carbon dioxide 

Wet 
Dry 

Rumen digestions 



Why should beef producers be 
interested in reducing CH4 emissions 
•  Many management practices that 

reduce GHG emissions also can 
increase environmental sustainability 
and/or production efficiency. 

•  About 3 to 12% of the energy 
consumed by ruminants is converted 
to CH4 and released into the 
atmosphere (loss production). 



Why should beef producers be 
interested in reducing CH4 emissions 
•  Adopting feeding strategies that will 

reduce the amount of energy lost as 
CH4, can improve feed conversion 
efficiency, improve animal productivity 
and is good for the environment. 

Potential win + win situation!!!   
 Better forage & grazing management 
reduces CH4 = higher animal weight 
gains and good for the enviroment! 



Why should beef producers be 
interested in reducing CH4 emissions 
•  Theoretically a 20% reduction in CH4 

could allow growing cattle to gain in a 
90 – 120 grazing period an additional 
6.75 kgs (15 lbs) or 9.0 kgs (20 lbs). 

•  Even a 5 – 10% in a 90 grazing period 
an additional 1.7 kgs (4 lbs) or 3.4 kgs 
(7.5 lbs). 

•  Just by doing good grazing 
management!!!!! 



Some Methods of Reducing Enteric Methane 
Emissions and their Potential Effectiveness for 
Grazing Systems 
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Not able to share some information on grazing 
systems or supplementation effects on methane 
emissions.  

Alfalfa pasture Sainfoin pasture 



The SF6 Methane Collection System – ideal for 
grazing studies to measure methane emissions 

SF6 permeation 
insertion tubes 

98% of the CH4 excreted  
via the mouth 

Dad are you Doing FART research? !!! 



Forage Species and Pasture 
Management 

 Inclusion of legumes 
in the forage diet ( 
digestibility  feed 
efficiency and 
improves forage 
quality). 



Grazing study at three locations comparing 
alfalfa vs grass 

 CH4 emission varied 
based on forage quality 
and grazing behavior. 

 Brandon was the only 
locations that showed 
CH4 reduction (14%). 

 Swift Current no 
differences in CH4 
emissions. 

 Lethbridge results show 
higher CH4.                       

A V +  
G Headed A V (2nd Cut) 

G Headed 
A F 
G Head 



Take Home Information 
•  Lots of things can affect whether the forage + 

grazing management is able to consistently 
result in reducing CH4 emissions rates. 

•  Environment factors affect plant growth and 
ability to grazing the forage at the right or 
ideal stage of maturity and forage quality. 

- Brandon had more moisture and were able to graze 
the alfalfa at the vegetative stage.  While the drier 
condition at Swift Current increased maturity and 
resulted in no difference in CH4 emissions from AF vs 
G headed. 
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Take Home Information 
•  At Lethbridge, animal behavior and grazing 

preference was important. 
- Even though the alfalfa at the 2nd cut was vegetative 
the animal in the particular paddock did not settle 
down and were constantly on the move. 
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More research is  
needed to determine 
dietary selectivity 

Is alfalfa grazed 
first and then the  
grasses or  



Take Home Information 
•  Need to consider the other potential 

benefits of including a legume (alfalfa): 
-  increase gains and total live production; higher 

digestibility and intake; N fixing ability and source of 
fertility, high forage production and GHG 
reduction?       

•  While the strategy has promise, producers 
are reluctant to replace grass with alfalfa 
because of bloat risk.  Also higher 
management is needed.  A Canadian study 
reported a 10% CH4 reductions using alfalfa 
mix. 21 



Forage Species and Pasture 
Management 
 Condensed tannins (non 

bloating), in some 
legumes (sainfoin, etc.), 
have been associated 
with reductions in 
methane (CH4) 
emissions. 

 Sainfoin has high 
grazing preference, 
animals like it! 



Sainfoin versus alfalfa + grass (A
+G) pastures  

In 2004 the higher forage production 
and gains of the A+G resulted in lower 
CH4 emissions from the A+G. 
In 2005 the opposite happen with better 
S forage production and gains, 
resulted in lower CH4 emissions > 10%.  



Take Home Information 
•  Lots of things can affect whether the forage + 

grazing management is able to consistently 
result in reducing CH4 emissions rates.  Does 
this sound familiar? 

•  Environment, insect and management factors 
affecting plant growth. 
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Take Home Information 
•  Things just happen! 
-  2004 herbicide treatment stunted S growth resulting 

in poor forage production and quality (A+G = 4705  
vs. S = 2680 kg per ha) and insect problems. 

•  2005 excellent forage production occurred and very 
good gains were observed for A+G (0.6 kgs d-1or 
1.3 lbs d-1) and S (0.8 kgs d-1 or 1.8 lbs d-1).  
Methane emissions per gain lower for S. 

•  2006 forage production similar and animal gains 
were similar.  Methane emissions were similar. 
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Take Home Information 
•  Need to consider the other potential 

benefits of including a legume (sainfoin): 
-  Non-bloating; excellent grazing preference; similar 

to alfalfa nutritionally; improves N efficiency, 
maintains its forage quality as it matures, new 
sainfoin cultivar has similar forage production to 
alfalfa and regrowth potential and GHG reduction? 

•  While the strategy has promise, producers 
are unfamiliar with sainfoin and seed price is 
high.  Studies have reported a 10 – 25% CH4 
reductions due to condensed tannins content 
and grazing preference. 26 



Improved forage intake, digestibility, 
biomass production and forage quality   

Carbon sequestration 
methane reduction 

Proper grazing management of 
native and tame forages 

CH4 ↓ 

Alfalfa pasture 
Native legume + 
grass pasture 

Improved production 
effciencies!!!!! 
water quality, 
minerals  
supplementation etc. 



Saskatchewan, a Major Opportunity to 
Reducing GHGs •  Over 50% of Canada’s 

potential agriculture carbon 
sinks. 

•  Over 30% of the beef 
livestock herd of Canada, 
therefore the development 
of potential BMPs to reduce 
GHGs would be beneficial. 

•  In order to consistently 
reduce certain GHGs (e.g., 
methane) good forage and 
grazing management is 
needed + RESEARCH! 

Total = 14.0 million ac 



Thank you and Any 
Questions 



Forage Quality and Maturity 

•  Managing your grazing 
system to maximize the 
use of good quality 
forages (rotational and 
complementary grazing 
etc.). 

•  CH4 emissions are 
highest when only 
poor-quality forage is 
presented. 

April grazing 

Sept. grazing 



Nitrous Oxide Cycle 

NH4+ NO3- N2 

N2O 

dry wet 

26% 

N2O 

Crop 
Residues 
Legumes 
Fertilizers 

- has 310 times the GWP of carbon dioxide 

Biological Transformations 
of Mineral Nitrogen 



So why should beef producers be 
interested in ↓ GHG emissions 

Alberta’s GHG 
Reduction system 

BC has a carbon 
tax system which 
permits C offsets etc. 

Interest by CCA 


