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Feed production is an important source of Greenhouse gases

1.16 kg CO2e/kg ECM in Swedish Dairy Cows
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Study Objectives
• Compare 3 diets based on:
– Feed intake
– Milk production
– Methane emissions
– Land use



Headline and content, 2 
columns: for a headline and 
content in two columns (text, 
picture, diagram, film etc.). 
You can also insert captions. Animal experiment spring & summer 2022

• Nordic Feed Evaluation System (NorFor)
– 45 kg Milk yield
– F:C 45:55
– Same ME & CP 
– Similar NDF, starch & fat content

• Control (Commercial concentrate)

• By-products
– Feed-food competition

• Homegrown
– Local ingredients

• Ad lib access to PMR mix: concentrate 
and grass clover silage
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Lantmännen’s Dairy Research Farm, Sweden

• Experiment:
– 48 dairy cows
– 2 weeks adaptation
– 7 weeks of data and sample collection
– Voluntary Milking System

• Focus:
– Feed intake
– Milk production
– Methane production: GreenFeed

Feed trial
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  Diet    
  Control By-products Homegrown SEM P-value
Number of Animals 16 15 15    
DMI. kg/d * 24.1 24.6 24.0 0.50 0.630
Silage DMI. kg/d 10.6 11.0 10.5 0.50 0.701
Concentrate DMI. kg/d 13.2 13.0 12.7 0.43 0.679
Forage / DMI 0.44 0.45 0.45 0.01 0.512
Milk yield. kg/d 39.6a 36.0b 38.7ab 0.97 0.017
Milk yield / DMI 1.64 1.48 1.60 0.06 0.085
BW difference. kg ** 20.0 6.7 14.5 5.82 0.227

* Dry Matter Intake
** Body Weight
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  Diet    
  Control By-products Homegrown SEM P-value
Number of Animals 16 15 15    
Milk yield kg/d Sampling 
days

47.4 43.1 47.1 1.43 0.044

ECM. kg/d * 47.3 44.6 47.1 1.24 0.180
Fat % 4.02 4.27 4.07 0.11 0.222
Protein % 3.41 3.49 3.39 0.08 0.607
Lactose % 4.61 4.66 4.67 0.03 0.290
Fat / Protein 1.18 1.22 1.21 0.02 0.348
MUN. mg/dl ** 11.8b 14.5a 13.4a 0.31 <0.001
SCC x 1000 /ml antilog *** 87.8 138.8 86.4 35.1 0.196
ECM/DMI**** 1.96 1.86 2.01 0.06 0.142

*   Energy-corrected Milk
** Milk Urea Nitrogen

***   Somatic Cell Count
**** Dry Matter Intake
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  Diet    
  Control By-products Homegrown SEM P-value
n cows 9   8 9    
CH4. g/d 391 374 390 12.7 0.550
CH4/Milk. g/kg antilog  10.5 10.2 10.8 0.68 0.815
CH4/ECM. g/kg antilog 8.52 8.25 8.96 0.35 0.338
CH4/DMI. g/kg 17.0 15.5 17.0 0.60 0.134
CO2. g/d 13157 12708 12991 298 0.547
CH4/CO2. g/kg 30.1 29.2 29.7 0.54 0.433
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  Diet    
  Control By-products Homegrown SEM2 P-value
Feed Primary CO2e/Milk.
g/kg antilog

308a 263b 277ab 10.7 0.004

Feed Primary CO2e/ECM.
g/kg antilog

255a 209b 220a 7.01 <0.001
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Conclusions
• Important to account for multiple sources of emissions

– Selection of feed ingredients

• Compared to the Control:
– Milk from cows consuming By-products-based concentrates has a lower carbon footprint 

per unit

– Milk from cows consuming Homegrown concentrates has a lower carbon footprint per 

unit without adverse effects on milk yield
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Thank you for your attention!

CONTACT DETAILS

Markos Managos

Markos.managos@slu.se
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  Diet      
  Control By-products Homegrown SEM1 P-value Treatment × 

Week
Intake g/d            
Ash 1943 2043 2002 74.8 0.602  
OM 21941 22413 21302 787 0.579  
aNDFom 7417b 8645a 7712ab 313 0.009  
ADF 3286 3428 3267 154 0.699  
CP 4174 4367 4108 153 0.429  
N efficiency  0.305 0.282 0.296 0.01 0.233  
Starch 4620a 3811b 3863b 131 <0.001 <0.001
Ether extract 1105a 953b 948b 35.2 <0.001  
ME MJ/d antilog 291 282 276 9.52 0.474  
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  Feed
Ingredients percentage CON BYP HOM
Oat hulls — 1.2 —
Wheat bran 4.0 — —
Wheat feed meal — 41.1 —
Distillers grain — 10.0 —
Oats — 3.0 8.5
Barley 18.4 28.0 36.5
Wheat 8.0 — —
Crushed rapeseeds — 2.0 5.6
Rapeseed meal 5.3 — —
Rapeseed cake 3.0 — —
Heat treated rapeseed meal 20.0 6.0 15.5
Molasses 2.5 3.0 3.0
Dried Sugar Beet pulp (Unmolassed) 6.6 2.0 15.0
Maize 25.3 — —
Field beans — — 11.5
Vegetable fats 3.3 — —
Minerals and additives 3.6 3.7 4.4


