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SUSTAINABLE CATTLE PRODUCTION? 
​DEFINITION (MULTIPLE STAKEHOLDERS): 

​Animal health and welfare 

​Animal nutrition  

​Human health 

​Milk quality and food safety 

​Naturalness 

​Biodiversity 

​Ressource efficiency 

​Environment 

​Climate 

​Food waste 

​Economics 

​Livelihood 

​.. .. .. 

​.. 

​.. 
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4 ENVIRONMENTAL CHALLENGES 

PHOSPOROUS 

eutrophication 

NITROGEN 

leaching 

AMMONIA 

emission 

METHANE 

emission 
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ELIMINATION IS NOT AN OPTION WITH 
IMPLEMENTING CURRENT TECHNOLOGIES 
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Rumen fermentation: 

fiber + 2H2O    → acetic acid + 2CO2 + 4H2        

starch + 2H2    → propionic acid + 2H2O   

sugar                → butyric acid  + 2CO2 + 2H2  

WHY DOES A COW PRODUCE METHANE ? 
(ACTUALLY IT DOES NOT !) 

CO2 + 4H2   CH4  +  2H2O 
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ADDITION OF FAT AND FORAGE TYPE 

24

25

26

27

28

29

30

31

32

33

Early grass
-fat

Early grass
+fat

Late grass
-fat

Late grass
+fat

Maize
-fat

Maize
+fat

CH4/kg DM 

-5% 

-3% 

-5% 

Brask et al. (2013) 



For at få punktopstilling  

på teksten  

(flere niveauer findes),  

brug ‘Forøg listeniveau’ 

 

 

For at få venstrestillet tekst 

uden punktopstilling, brug 

‘Formindsk listeniveau’ 

Ændr 2. linje i overskriften  

til AU Passata Light 

CLIMATE FOOT PRINT OF FEEDS 
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GHG FROM FEED + CH4 FROM COW, KG CO2/KG ECM 

Mogensen et al. (2013) 
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WHERE DOES HYDROGEN GO? 

 
 

9 

Reaction ΔG Substrate availablity 

2CO2 + 4H2  CH4 + 2H2O -67.4 High 

CO2 + 4H2  CH3COO- + H+ + 2H2O -8.8 High 

SO4
2- + 4H2 + H+ HS- + 4H2O -84.4 Low 

NO3
- + H2 + 2H+ NO2

- + 2H2O -130 Low 

NO2
- + 3H2 + 2H+ NH4

+ + 2H2O -371 Low 

(Ungerfeld & Kohn, 2006) 
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​NO3

- + H2 + 2H+ NO2
- + 2H2O               NO2

- + 3H2 + 2H+ NH4
+ + 2H2O 

 

NITRATE – AN ALTERNATIVE HYDROGEN SINK 
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  -6%               -13%             -23% 

Olijhoek et al. (2016) 
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RUMEN MICROBIAL COMMUNITY IS IMPORTANT 

    Feed Cow 

Poulsen et al. (2013) 
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EFFECT OF BREED 
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EFFECT OF BREED 

Noel et al. (2018) 
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FEED ADDITIVES 



Meale et al. (2019) 
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METHANE EXTRACTION AT BARN LEVEL 
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​We can and will reduce methane intensity (L/kg milk) significantly by optimizing current 

technologies – but what about amount (L/cow)? 

​What is the phenotype of ”the cow of the future” with low methane/kg milk?  

​Compounds that inhibit methanogens is the most promising future solution to obtain a 

significant reduction in emissions. Consumer acceptance? Business case? 

​Vaccination – maybe? 

​Taking out methane at barn level – maybe? 

​Development of on-farm technical measurement techniques is essential for farmers to validate 

the effect of any (dietary) intervention.  

 

 

LOOKING FORWARD 


