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BACKGROUND
Dietary fa t ca n reduce enteric metha ne (C H4) from rumina nts

 On a vera ge ~ 4 % reduction per 10 g increa se in fa tty a cids per kg DM (Niu et a l. 2018, Børsting et a l., 2020)

Beca use (Hellwing et a l., 2013)

 Fa t is not fermented in the rumen (~1 % reduction)

 H2 is used during biohydrogena tion of unsa tura ted fa t, a nd therefore does not form metha ne
(~ 0.7 % reduction for ra peseed fa t) 

 Alters microbia l fermenta tion of fiber (~ 2 % reduction depending on fa t source)
To reduce enteric methane from 2025 it is mandatory in Denmark to 
 To feed 60 mg 3-NOP (Bova er) per kg DM during 3 month per yea r for non-orga nic da iry cows

 Or feed a t lea st 48 g fa tty a cids per kg DM to non-orga nic da iry cows yea r round

 This is 15 g more tha n in present a vera ge da iry diets in Denma rk

 C ounts for a  6 % reduction of enteric metha ne in the fa rm a ccount
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AIM

To a ssess the impa ct of supplementing ra pe seed fa t or sa tura ted fa t to diets with different 
gra ss-clover sila ge:ma ize sila ge ra tios on 
 Enteric metha ne yield (metha ne emission per kg DMI)
 Milk production
 Milk composition
 Rumen pa ra meters
 To explore potentia l intera ctions between sila ge type a nd fa t source. 
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EXPERIMENTALSETUP

Lation squa re
 4 trea tments
 4 fistula ted cows
 4 periods of 3 weeks

Methane mea sured during 96 hours of ea ch period in respira tion cha mbers
8 rumen sa mples per cow covering every 3rd hour of the da y
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FEEDSTUFFCOMPOSITIONOF DIETS(% OF DM)
SILAGE: 59 %OFDMIN ALLDIETS

80%OFSILAGEFROM: GRASS GRASS MAIZE MAIZE
Fat source SATURATED RAPE SATURATED RAPE

Saturated (45% of both C16:0 and C18:0) 2.8

Rapeseeds, cracked 0

Rapeseed cake 0

Rapeseed meal 14.5

Grass-clover silage 47.1

Maize silage 11.8

Urea mix (with  20% limestone) 0

Wheat,  rolled 21.2

Maize gluten 1.2

Sodium bicarbonate 0.4

Other ingredients 2.2
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FEEDSTUFFCOMPOSITIONOF DIETS(% OF DM)
SILAGE: 59 %OFDMIN ALLDIETS

80%OFSILAGEFROM: GRASS GRASS MAIZE MAIZE
Fat source SATURATED RAPE SATURATED RAPE

Saturated (45% of both C16:0 and C18:0) 2.8 0

Rapeseeds, cracked 0 3.7

Rapeseed cake 0 13.7

Rapeseed meal 14.5 0

Grass-clover silage 47.1 47.1

Maize silage 11.8 11.8

Urea mix (with  20% limestone) 0 0

Wheat,  rolled 21.2 21.2

Maize gluten 1.2 1.2

Sodium bicarbonate 0.4 0.4

Other ingredients 2.2 2.2



DEPARTMENT OF ANIMAL AND VETERINARY SCIENCES

AARHUS
UNIVERSITY

FEEDSTUFFCOMPOSITIONOF DIETS(% OF DM)
SILAGE: 59 %OFDMIN ALLDIETS

80%OFSILAGEFROM: GRASS GRASS MAIZE MAIZE
Fat source SATURATED RAPE SATURATED RAPE

Saturated (45% of both C16:0 and C18:0) 2.8 0 3.1 0

Rapeseeds, cracked 0 3.7 0 3.9

Rapeseed cake 0 13.7 0 17.2

Rapeseed meal 14.5 0 18.1 0

Grass-clover silage 47.1 47.1 11.8 11.8

Maize silage 11.8 11.8 47.1 47.1

Urea mix (with  20% limestone) 0 0 0.9 1.1

Wheat,  rolled 21.2 21.2 15.7 15.7

Maize gluten 1.2 1.2 1.2 1.2

Sodium bicarbonate 0.4 0.4 1.0 1.0

Other ingredients 2.2 2.2 2.4 2.4
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CHEMICAL COMPOSITIONOF DIETS(g/kg DM)

MAJORSILAGE(80%OFSILAGE) GRASS GRASS MAIZE MAIZE
Fat source SATURATED RAPE SATURATED RAPE

Fatty acids 51 51 51 51

Crude fat 65 69 61 65

Iodine product* 38 68 38 62

Crude protein 177 173 171 169

Starch 185 185 255 255

NDF 270 275 263 273
* Iodine product per kg DM = gram crude fat per kg DM * iodine value/100
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CH4 YIELD(g/kg dry matter intake )
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P-values
Silage =    0.001
Fat source =  0.14

18% lower with high 
maize and starch

No significant effect
of fat source
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DRY MATTER INTAKEAND MILKYIELD(kg/ day)
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MILK FAT % AND MILKFAT YIELD(kg/ day)
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ECM YIELD(kg/d)
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ECM, kg/d P-values
Silage = 0.02
Fat source < 0.01



DEPARTMENT OF ANIMAL AND VETERINARY SCIENCES

AARHUS
UNIVERSITY

MILK PROTEIN YIELD(kg/ day)
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pH AND TOTAL VFA (mmol/l )
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PROPORTIONS OF ACETICACID AND PROPIONICACID IN RUMENFLUID
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CONCLUSION

No significa nt intera ctions between fa t source a nd sila ge type
 But a  tendency to more nega tive effect on milk fa t % of ra pe fa t in ma ize ba sed diets
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CONCLUSION

No significa nt intera ctions between fa t source a nd sila ge type
 But a  tendency to more nega tive effect on milk fa t % of ra pe fa t in ma ize ba sed diets
Effects of fa t source:
 No effect for enteric metha ne a nd rumen pa ra meters
 Significa ntly higher DMI, fa t %, a nd yield of fa t, protein a nd EC M for sa tura ted fa t   
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CONCLUSION

No significa nt intera ctions between fa t source a nd sila ge type
 But a  tendency to more nega tive effect on milk fa t % of ra pe fa t in ma ize ba sed diets
Effects of fa t source:
 No effect for enteric metha ne a nd rumen pa ra meters
 Significa ntly higher DMI, fa t %, a nd yield of fa t, protein a nd EC M for sa tura ted fa t 
Effects of sila ge type
 18% lower enteric metha ne per kg DMI with high sta rch, ma ize ba sed diets
 Fa t %, a nd yield of fa t a nd EC M were significa ntly lower with ma ize ba sed diets
 No effect on pH a nd tota l VFA
 Increa sed propionic a cid a nd decrea sed a cetic a cid with ma ize ba sed diets
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PRACTICAL IMPLICATIONS

An iodine product of 62-68 per kg DM is fa r too high to obta in norma l milk production even
in diets with low sta rch
 Da nish recommenda tion is a  ma ximum iodine product of 45 per kg DM
 Also importa nt to va lida te the tota l nutrient composition of the diet
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