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THE 3 LOW HANGING FRUITS

Significant effect
Consistent effect
Persistent effect
High TRL level

Minor neq. trade-offs

Fat supplementation
10%

Bovaer (3-NOP)
30%

Nitrate
10%



METHANE, G/KG ECM
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FEED INTAKE
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MILK YIELD
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NITRATE - DUAL PURPOSE ADDITIVE

CH, production (L/kg DMI)
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N,O (256 X CO,)

N,O concentration (uL/L)
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BOVAER - 3-NITROOXYPROPANOL

Methyl coenzyme M reductase enzymesystem (MCR) (unique for methanogens)
Last step in methane production



3-NOP AT 80 MG REDUCED DMI BY 9%

DMI, kg/d
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MILK PRODUCTION REDUCED BY 5% AT 80 MG
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CHANGE OF BW OVER THE 12 WEEKS
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60 & 80 MG 3-NOP ARE EQUALLY EFFICIENT

Methane per kg DMI Methane per kg ECM
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THE EFFECT OF 3-NOP IS PERSISTENT
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BOVAER IN AU TRIALS - 27 % REDUCTION

Reduction in methane (g/kg DM)
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BOVAER IN AU TRIALS - FEED INTAKE

Reduction in feed intake (kg DM/d)
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On farm trials (Arla, SEGES): No reduction in feed intake Maigaard et al. (2024)



DK TRIALS IN AN INTERNATIONAL CONTEXT

- Meta analysis shows reduction in DM
intake across trials

- Dose-dependent effect on DM intake

J. Dairy Sci. 108:1538-1553
https://doi.org/10.3168/jds.2024-25653

@ 2025, The Authors. Published by Elsevier Inc. on behalf of the American Dairy Science Association®.
This is an open access article under the CC BY license (https://creativecommons.orgllicenses/by/4.0/).

Lactational performance effects of 3-nitrooxypropanol
supplementation to dairy cows: A meta-regression
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No higher incidence of sick cows in these experiments at AU related to Bovaer.
Why the decline in feed intake and milk production?
What are the underlying physiological mechanisms?




NDF DIGESTIBILITY
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1 BYDROGEN EMISSIONS INCREASE WHEN METHANE IS
INHIBITED
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ACCUMULATION OF GAS?

Percent change in DMI

07 + * A

=5 #* +* .a} *
=10

. *
-15-1
'20__ — Linear, P=0.03,r=0.51
=257 *
-30 T 1 T T T T 1

-35 -30 -25 -20 -15 -10

Percent change in total volume of gas production

# Studyl

Percent change in DMI

#*  Study [T

=207

CO, + 4H,5 CH,

07 * + B
J ¥ +*
51— £ ¥ 4,
-10— - T —
g * * *
=157 * *
— Linear, P = 0.41, r = -0.15
-257 *
-30 — T T 1 T T T~ T " T - 1
-30 -25  -20 -15 -10 -5 0

Percent change in total volume of gas vield

+ 2H,0

#*  Study ITT

None of these relationships show increased total gas volume when feed intake is decreased
- But, little is known about acute effects around eating events...

Maigaard (2024)



H,S: AN EXAMPLE OF AN EFFECT OF INCREASED HYDROGEN
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THE COCKTAIL TRIAL

2x2x2 factorial arrangement of treatments
> Low/high fat: 3% crude fat vs. 6% crude fat (Fat)
> -/+ Nitrate: 10 g/kg DM (Nitrate)
> -/+ 3-NOP: 80 mg/kg DM (3-NOP)
= 8 different diets

S

Fat: whole cracked Nitrate: Calcium
rapeseed nitrate; SilvAiIr ®

3-NOP: Bovaer ®

Maigaard et al. (2024h



METHANE YIELD
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DRY MATTER INTAKE —
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RUMEN MICROBIOME
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+ NITRATE
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RUMEN MICROBIOME

+ NITRATE
+ 3-NOP
+ FAT
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