Update on feed additives research in
pasture-based dairy systems in Ireland
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Roadmap to 2030
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Early stage technologies

Feed additives at pasture, breeding low emitting animals
1.5-2Mt CO.,eq

( i Almost-ready technologies
Feed additives, fertiliser, earlier slaughter
1.5-2Mt CO_eq
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Teagasc Climate Strategy
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Agricultural Emissions

« Enteric methane emissions account for ~65 %

of agricultural greenhouse gas emissions 23
220
9
: : : : : ©
» 25% reduction in emissions by 2030, relative = £15
o
to 2018 §1o
O
S 5
Objectives: )
J To improve the understanding of enteric " 2018 GHG emissions from agriculture

= 2030 target for agriculture GHG emissions

methane emissions in grazing dairy systems
J Develop solutions to reduce methane output



Methane calculation

Current methane conversion factors used to calculate methane in the national
iInventory Is derived across a number of countries (IPCC, 2019)
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Enteric methane production of grazing dairy cows

0.065

o o o o o
o o =) o o
N s a1 a1 o)
o o1 o o1 o

(MJ methane / MJ gross energy intake)

o
o
@
al

0.030

Spring

Summer

Autumn

IPCC value used in inventory = 6.3

Average = 5.2

jEL. 'l.l.
: . J. Dairy Sci. 107:383-397
- E https://doi.org/10.3168/jds.2022-22646

.-:F? & 2024, The Authors. Published by Elsevier Inc. and Fass Inc. on behalf of the American Dairy Science Association”.
' This is an open access article under the CC BY license (hitpJicreativecommons_org/licensesiby/4 0/).

Evaluating enteric methane emissions within a herd
of genetically divergent grazing dairy cows

B. Lahart,™ © F. Buckley,'* J. Herron,' © R. Fitzgerald,' E. Fitzpatrick," N. Galvin,' and L. Shalloo’
'Animal and Grassland Research and Innovation Centre, Teagasc, Moorepark, Fermoy, Co. Cork, Ireland P&1 P302
*Sehool of Biological Earth and Environmental Science, University College Cork, Distillery Fields, North Mall, Cork, Ireland T12 KSAF



Seasonal variation in methane production
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Methane conversion factors from Irish grazing dairy studies

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



Grazing Feed
management additives

Breeding
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Pasture
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Grazing management

» Utilizing high quality spring grass can
reduce methane
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Grazing management

» 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
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Grazing

Breeding management
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Breeding-EBI

Milk yield (kg)
Milk solids (kQg)

Methane (Q)

Methane / milk
solids (g/kQg)
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Directly selecting for lower methane?

« How much of this variation is due
to genetics?

« Can we measure it on-farm?

Low emitter High emitter

Milk solids = 2.4 kg Milk solids = 2.4 kg

Methane = 248 g Methane = 352 ¢



Grazing Feed
management additives

Breeding
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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
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Feed additives

DSM: Dutch dairy cattle trial shows efficacy
of methane reducing feed additive

HOME RESEARCH ACADEMICS IMPACT CAMPUS LIFE ATHLETICS ADMINISTRATION ARTS AND ENTERTAINMENT

Seaweed feed additive cuts livestock methane
but poses questions

» Up to 80% reduction and no effect on milk yield
when fed up 1o 0.5% of DM

= Questions raised:
= |5 it effective long term¢ Adaptatione

» Stability of active ingredientse
» Palatability?

© Gettylmages/Clara Bastian

methane emissions

¥ vistamilk

Digitalising Dairy



Efficacy

. CH. No. of F“'.' II Potential Potential Production system Development
Additive . . Confidence anima food "— licability * sad
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Validation in large-scale TMR systems reguired.

MNone - None - Improved feed efficiency. H TMR systems immed iately. Grazing
KRown known systems in future.

Formulation for grazing systems,

Bromide & y
iodi i _ ' i i Validationin | -scale TMR syst ired.
[ Asparagopsis @ 1 Damageto iodine residues Improved feed efficiency. TMR systems immediately. Grazing alidation in large-scale systems require
rumen wall in animal systems in future. Formulation for grazing systems.
tissuefproducts J
b
Nitrat Toxicity in non- None Can reduce need for urea supplementation in TMR systems immediately. Grazing Validation in large-scale TMR systems required.
e adapted animals known animal feed. systems in future, Formulation for grazing systems.
",
E tial Oil 2 Mone None Improved milk productivity (limited evidence TMR & grazing systems (where Peer reviewed studies of mitigation potential and
ssen IS kniowin kniown & indication of reduced body growth). supplements are administered) productivity within TMR & supplement systems.
Mone None . TMR & grazing systemns (where forage Further research into CH,; reductions, productivity
| d prot ly b to ntrol. . o . o 4 :
[ Saponin ﬁ 1 Known i known H e TR Ty e e H crops containing saponin are utilized) impacts & saponin chemistry required.
T i b, Mone None Shift from urine to faecal excretion of nitrogen TMR & grazing systems (where forage Tannins may have a stronger role in forage-
annins Known kniown reducing risk of N.O emissions. crops high in tannins are utilized) based mitigation than as feed additives.
. Mone Nane Improved weight gain.
Monensin @ - TMR & specialized grazing systems Few needs — already a widely used product.
L known Reduced risk of bloat & acidosis.
MNaone None PUFA levels in meatimproved. TMR & grazing systems (where Microalgae supply dependent on use in
Mi:rnalgae known known T r supplements are administered) bi ct
Enhanced antioxidants in food products. PP PLEIE SN CINCST SCLAN.
Toxins & heavy metals absorption prevention
None None in animals. TMR & grazing systems (where Engineering of an acidified biodhar required to
Biochar known known | dministered hieve ad effi
Enhanced soil quality when excreta is applied supplements are administered) achieve adequate efficacy.
to soils.
Improved productivity (though inconsistent).
Bacterial Direct Fed None None Improved calf health, TMR & grazing systems (where Development of high efficacy bacterial strains.
Microbes known known o - supplements are administered)
Reduced incidence of E.coliin manure.
N E Improved productivity (+ 3% in milk observed). :
Fungal Direct Fed None None TMR & grazing systems (where Development of high efficacy fungal strains.
Microbes known known Improved feed efficiency. supplements are administered)




Grazing Dairy Cows — Bovaer (3-NOP)
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Bovaer (3-NOP)

» 3-Nitrooxypropanol (3-NOP)
* Approved in EU In 2022
» > 50 papers report reductions in CH, of ~30%




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

~30% reduction in methane for 2.5 hours after feeding
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Feed Additives in Grazing Dairy Cows — Bovaer (3-NOP)

Daily Methane
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—Control methane

= * Practicality

 Slow release
mechanisms

* Life cycle assessment

—Treatment methane

sCIE,

SdB%"; ). Dairy Sci. TBC
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5 B TBC, The Authors. Published by Elsevier Inc. on behalf of the American Dairy Science Association®.
This is an open access articke under the CC BY license (hitp:fereativecommons_orglicensesbyid 0F).
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The impact of twice daily 3-nitroxypropanol supplementation
on enteric methane emissions in grazing dairy cows

H. Costigan,’™ © L. Shalloo,” @ M. Egan,’ © M. Kennedy,'* © C. Dwan,'” S. Walsh,™* © D. Hennessy,”

N. Walker,* @ R. Zihimann,* © and B. Lahart’

'Teagasc, Animal and Grassland Research and Innovation Centre, Moorepark, Fermoy, Co. Cork. Ireland
‘:'S::h-:ml of Agriculture and Food Science, University College Dublin, Belfield, Dubdlin, Iredamnd

“School of Biological, Earth and Environmental Science, University College Cork, Cork, Ireland

*DSM Nutritional Products, Animal Nutrition & Health, PO Box 2676, 4002 Basel, Switzerland
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Bovaer in Late Lactation Buffer Feeding Systems

4-week study in November 2023
* Mixed throughout silage using a diet feeder
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Buffer feeding Bovaer (3-NOP) in late lactation

* No significant effect on performance
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Feed Additives During the Dry Period - Bovaer (3-NO
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* Mixed throughout feed using a diet feeder
* No significant effect on performance
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Feed Additives During the Dry Period - Bovaer (3-NOP)

* Mixed with dry cow minerals
» Dusted onto silage twice daily

3-NOP Dusted on Dry Cow Silage
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Feed Additives in Grazing Dairy Cows — Calcium Peroxide

e ~13% reduction in methane
* Reduced feed intake and milk solids

Daily methane
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Feed additives — Asparagopsis
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Asparagopsis — preliminary
results
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* Milk quality
* Residues
* Processabillity

* Sensory analysis
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Feed additive trials — health and performance

* Dry matter intake

* Body weight and body condition score
* Grazing behaviour

 Rumen samples

* Blood samples

ca5asc
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Asparagopsis — pelleting study




Asparagopsis — pelleting study
* No refusals
* ~15 % less CH,
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Quantifying Emissions
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Future Feed Additive Research
» Continue evaluating promising feed additives

» Practicality

» Slow release mechanisms
» Cost

» Residues

» Life cycle assessment

» Delivery

 LIFE CYCLE
ASSESSMENT

> Business model £ o CAs5ASC

AGRICULTURE AND FOOD DEVELOPMENT AU'I‘HORI'I‘Y



	CFD_slides_intro_21mars2025.pdf
	Diapositive 1
	Diapositive 2




