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Roadmap to 2030
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Teagasc Climate Strategy
Teagasc Climate Centre



• Enteric methane emissions account for ~65 % 

of agricultural greenhouse gas emissions

• 25% reduction in emissions by 2030, relative 

to 2018

Objectives: 

 To improve the understanding of enteric 

methane emissions in grazing dairy systems

 Develop solutions to reduce methane output
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Methane calculation

Current methane conversion factors used to calculate methane in the national 

inventory is derived across a number of countries (IPCC, 2019)

Gross energy intake 6.3%



Methane measurement
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Enteric methane production of grazing dairy cows

0.030

0.035

0.040

0.045

0.050

0.055

0.060

0.065

Spring Summer Autumn

(M
J
 m

e
th

a
n

e
 /

 M
J
 g

ro
s

s
 e

n
e
rg

y
 i

n
ta

k
e
)

Average = 5.2

IPCC value used in inventory = 6.3
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Seasonal variation in methane production
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Study Method Methane conversion factor

Wims et al. 2010 SF6 6.4

O’Neill et al., 2011 SF6 5.7

Ferris et al., 2020 SF6 4.9

Hynes et al., 2016 Chamber 5.6

Lahart et al., 2024 GreenFeed 5.2

Starsmore et al., 2024 GreenFeed 6.1

Jiao et al., 2014 SF6 5.6

Foley et al., 2008 SF6 6.3

Lovett et al 2005 SF6 5.6

Hidalgo et al 2014 SF6 6.8

Mean 5.8

IPCC 2019 used in inventory 6.3

Methane conversion factors from Irish grazing dairy studies
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• Utilizing high quality spring grass can 

reduce methane

Grazing management
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• Utilizing high quality spring grass can 

reduce methane

• Methane can be reduced by ensuring 

animals are grazing high quality pasture

• On-farm pasture quality data

Grazing management
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Elite 

(€233)

NA 

(€133) Sig.

Milk yield (kg) 22.2 22.1 NS

Milk solids (kg) 1.94 1.79 <0.01

Methane (g) 302 297 NS

Methane / milk 

solids (g/kg) 163 176 <0.05 200
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P < 0.01

Non-significant
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Directly selecting for lower methane?

Milk solids = 2.4 kgMilk solids = 2.4 kg

Low emitter High emitter

• How much of this variation is due 

to genetics?

• Can we measure it on-farm?

Methane =  248 g Methane = 352 g
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What do we want from a feed additive?

• Must Have

Consistent methane reduction potential

Mechanism of delivery to the animal

Capable of counting in the national inventory

No food safety/residue implications

No negative performance effects and palatability

• Desirable

Low cost

Increased performance benefits

Natural origin

Potential for combination with other solutions



Feed additives

• Significant programme of work in Teagasc

–Enteric methane impact 

–Delivery 

–Residue

–Performance 

• Many materials tested to date have showed little impact

• Other materials have shown significant promise

• Focus of research is compatibility with grazing systems



Feed additives





• 10-week trial in summer 2022

• 13.6 g/day Bovaer 

 6.8 g at morning and evening milking

Feed Additives in Grazing Dairy Cows – Bovaer (3-NOP)



Rumen

Feed VFA’s

CO2

H2

CH4

Eructed

Methanogenic 

archea

Microbial 

fermentation

Absorbed into the 

bloodstream

Bovaer (3-NOP)

• 3-Nitrooxypropanol (3-NOP)

• Approved in EU in 2022

• > 50 papers report reductions in CH4 of ~30%



Feed Additives in Grazing Dairy Cows – Bovaer (3-NOP)

Costigan et al., 2024
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• Practicality

• Slow release 

mechanisms

• Cost 

• Residues

• Life cycle assessment
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Bovaer in Late Lactation Buffer Feeding Systems

• 4-week study in November 2023

• Mixed throughout silage using a diet feeder

By day By night



Buffer feeding Bovaer (3-NOP) in late lactation

• No significant effect on performance

0

5

10

15

20

25

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

C
H

₄ 
(g

/h
o
u

r)

Time of day

Control CH₄ Treatment CH₄

~12% 

reduction in 

daily CH4



Feed Additives During the Dry Period - Bovaer (3-NOP)
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• Mixed throughout feed using a diet feeder

• No significant effect on performance

22% 

reduction in 

daily CH4
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Feed Additives During the Dry Period - Bovaer (3-NOP)

• Mixed with dry cow minerals

• Dusted onto silage twice daily

~11% 

reduction in 

daily CH4

Lahart et al. in review
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Feed Additives in Grazing Dairy Cows – Calcium Peroxide

• ~13% reduction in methane

• Reduced feed intake and milk solids

*Preliminary data

Costigan et al. in prep



Feed additives – Asparagopsis





High ~25% less CH4

Low ~23% less CH4
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Feed additive trials – milk sampling

• Milk quality

• Residues

• Processability

• Sensory analysis



Feed additive trials – health and performance  

• Dry matter intake

• Body weight and body condition score

• Grazing behaviour

• Rumen samples

• Blood samples



Asparagopsis – pelleting study

No Asp. Asp.



Asparagopsis – pelleting study
• No refusals
• ~15 % less CH4

• Further research 
required to protect 
Asparagopsis during 
pelleting

• Continue 
investigating 
residues in milk

* Preliminary data
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Quantifying Emissions

Assess

Analyse

Act

Sustainability 

Survey

Forecaster

1

2

3

Action 

Planner

Act

A platform guided by science to assist farmers in improving on-farm sustainability



 Practicality

 Slow release mechanisms

 Cost 

 Residues

 Life cycle assessment

 Delivery

 Business model

Future Feed Additive Research

• Continue evaluating promising feed additives
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