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She can convert grass to high-
quality foodquality food

-is the formation of methane an 
id bl i it f  thi ?unavoidable prerequisite for this?

-



Grass is also benificial for
The environment and the economy



Methane production means loss of enegy for the cowMethane production means loss of enegy for the cow

Gross energyGross energy
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 ll lAre all cows similar?

Variations due to:Variations due to:
•Cow genes
•Microbial populationp p



More basic information needed

Tools needed!



CH4 monitoring
classical respiration chamber



Tracer gas technique (SF₆)



IR-technique 
(’Nottingham-technique’)



IR-technique increase variation but drastically increase
possibilities to monitor many cows



New microbiological methods for characterisation of rumen
microbiotamicrobiota
Culture independent methods are now available

Quantitative and qualitative analyzes
- Quantitative (q)PCR
- Terminal restriction length polymorphism, T-RFLP and 
clone library
- (Pyrosequencing)



Published paper in Applied and Environmental Microbiology 2012Published paper in Applied and Environmental Microbiology 2012
(Danielsson et al.) 
Methanogenic population and CH4 production in Swedish dairy 
cows fed different levels of foragecows fed different levels of forage

• Methanogenic population similar to cows on other
hi l l tigeographical locations

• Number of methanogens is not correlated to CH4
d dproduced

• CH4 production seems to be correlated with a certain
 f h i igroup of methanogenic species

• Large individual variations



New projects 
Formas-project (2012-2014):
SLU; HUV,  NJV, Mikrobiol, MTT Finland, Nottingham university, UK

Mitigating methane emissions from dairy cows –
a mission impossible?



Combined with project onCombined with project on
Feed efficiency (SLF founded)



Projects starting in October 2012j g

Uppsala:Uppsala
• ~ 80 cows

90 180 d  i  l t ti  (3 t • 90-180 days in lactation (3 measurement 
periods; 90, 135 and 180)

• AMS system
• Forage:Concentrate 60:40Forage:Concentrate 60:40



Sampling of data:
All 80 cows
• Measuring methane production in AMS
• Dry matter intake (DMI)Dry ma r n a (DM )
• Feaces collection
• Milk production
→ Calcualtion of CH4/kg DMI and kg milk produced

Extremes: 30-40 cows
- Sample rumen fluid

Milk fat- Milk fat
→ Correlations between microbial population, digestibility and CH4 produced



Aim: To mitigate methane from cos without
impairing the cow’s ability to feed on grass


