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ORGANIC COWS
C AN METHANE EMISSION BE REDUC ED?

Restrictions in ra tion composition, feedstuffs a nd a dditives

• At lea st 60% fora ge
• No chemica l a dditives a llowed
• G MO modified crops a re forbidden 

• Orga nic da iry fa rmers ha ve less options for reducing 
C H4 compa red conventiona l fa rmers

• But essentia l oils a re a llowed
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ESSENTIAL OILS

Essential oils affects microbes in different ways.

The compa ny Agolin SA provided a  feed 
a dditive conta ining 20% of essential oils with the 
ma in a ctive components:
• Eugenol from clove oil extracts 20%
• Linalool from basil 25%
• Synthetically produced geraniol 20%

Ma urya  et a l. 2021 Frontiers in susta ina ble Food Systems
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AIM AND HYPOTHESIS

Aim:
The aim of the study was to test the effect of the blend of essential oils 
delivered by Agolin SA on metha ne emission, milk production a nd feed 
efficiency, a s well a s the impa ct on rumen pa ra meters.

Hypothesis:
• The blend of essentia l oils would reduce metha ne emission.
• The blend of essentia l oils would give a  higher feed efficiency.
• The blend of essentia l oils would not ha ve a dverse effects on rumen 

pa ra meters.
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EXPERIMENTAL SETUP
• Two trea tments

• CON: C ontrol
• EO: C ontrol + a pproxima tely 1 g/cow/day of the a dditive with a  blend of 

essentia l oils from Agolin SA
• Equiva lent to 0.044 g (= 44 mg) additive/kg DM
• Equiva lent to 0.0088 g (=8.8 mg) essential oils/kg DM

•  C ontinuous experiment with a  dura tion of 10 weeks
• Da ta  from the la st 6 weeks included in the sta tistica l a na lysis

• 36 Holstein cows
• 18 primipa rous a nd 18 multipa rous cows
• C ows were divided into 3 sepa ra te pens with one G reenfeeder per pen
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DATA REGISTRATION

Metha ne mea surements
• G reenfeeders (G F) – 12 

cows per unit

Milk yield a nd composition
• Milk pa rlour
• Once a  week milk sa mples

Feed inta ke
• Incentec feed bins – one 

bin per cow.

Rumen sa mple
• Flora  ora l scope



DEPARTMENT OF ANIMAL AND VETERINARY SCIENCES

AARHUS
UNIVERSITY

DIETARY COMPOSITION (G/KG DM)
C ON EO

Ma ize sila ge 61 61

G ra ss-clover sila ge, 1st cut 572 572

Suga r beet pulp 69 69

Ra pe seed mea l 82 82

Ra pe seed ca ke 82 82

Spring ba rley, rolled 123 123

Sodium C hloride 3 3

Premix with limestone a nd minera ls 9

Premix with limestone, minera ls a nd blend of 
essentia l oils from Agolin SA 9
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CHEMICAL COMPOSITION, ANALYZED (G/KG DM)

C ON EO

Ash 75 76

C rude protein 153 156

Fa t 39 38

NDF 310 306

G ross energy, MJ/ kg DM 18.0 18.0

44 mg/ kg DM a dditive from Agolin SA
 
Primipa rous 0.82 g a dditive/ da y a nd multipa rous 1.03 g a dditive/ da y
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STATISTICAL MODEL
Data averaged by week. 

Data from the last six weeks analysed in PROC MIXED SAS as repeated measurements.

Fixed effects:  
• Trea tment, Pa rity, W eek, Trea tment * Pa rity, Trea tment * W eek a nd Pa rity * W eek

Random effects:
• Pen

Repeated measures:  
• W eek wa s repea ted within cow. 
• AR(1) wa s used a s cova ria nce structure. 
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DRY MATTER INTAKE AND MILK YIELD
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MILK FAT AND PROTEIN CONCENTRATION
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ECM AND FEED EFFICIENCY
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METHANE
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VOLATILE FATTY ACIDS
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NUMBER OF MICROBES
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CONCLUSION 

• No significa nt effect of the blend of essentia l oils from Agolin SA on 
• Dry ma tter inta ke
• Milk yield a nd composition
• Feed efficiency
• Metha ne emission per da y, per kg DM or EC M
• Rumen pa ra meters

Hypothesis:
÷ The blend of essentia l oils would reduce the metha ne emission.
÷ The blend of essentia l oils would give a  better feed efficiency.
 The blend of essentia l oils would not ha ve a dverse effects on rumen pa ra meters.
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