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Introduction

• Enteric methane 60% of total Irish agricultural emissions

• Agriculture responsible for 99% of Ireland’s ammonia emissions

• Ireland will need a 25% reduction in agricultural emissions by 2030 
along with a target of net-zero emissions by 2050 (Gov.ie, 2022).



Current Methane Reducing 
Strategies 

Management of the grazing sward (Boland et al., 2013), incorporating clover (Lee at al., 2008) into 

the sward and alternative plant species (Box et al., 2017)

 

Supplementation additives 

3-Nitrooxypropanol - ↓32.5% in CH4 (Dijkstra et al., 2018).

Lipids/ Oils – Linseed oil ↓18% in CH4 per kg product (Boland et al., 2020).

Nitrate - ↓16% in CH4 (Van Zijderveld et al., 2011).

RumenGlas  - ↓30% in CH4 (Preliminary results in Teagasc). 

Seaweed - Red A.taxiformis ↓40-98% in CH4 (Roque 2021; Kinley 2020).

- Brown A.nodosum ↓8-10% in CH4 (Belanche 2015; Kunzel 2022).



Practical difficulties in pasture 
based production



Brown Seaweed 

• Ascophyllum nodosum (ASC) is native to Irish shorelines and is highly abundant in 

phlorotannin’s 

• Phlorotannin’s can supress enteric CH4 by directly inhibiting the function of 

methanogens (Miller et al., 2023) and can reduce N output to the environment (Zhou et 

al., 2018) 

• Studies have shown ASC to reduce CH4 in vivo (Antaya et al., 2019) while also reducing 

N degradability (Belanche et al., 2016), gas production (Wang et al., 2008) and CH4 & 

NH3-N emissions (Kunzel et al., 2022) in vitro 



Overall project proposal



Objective 

To investigate the effect of different inclusion levels of Ascophyllum nodosum extract delivered through a water-
based delivery system on milk production, dry matter intake, nitrogen excretion and methane output. 



Materials & Methods

• 10 Spring calving mid-late lactation Holstein Friesian dairy cows (182 
days in milk, 27.5kg/day, 3.86% fat, 3.64% protein) used in a 3x3 Latin 
Square design.

• Three 21 d experimental periods (16 days dietary acclimatisation and 5 
days data and sampling collection).

• 3 dietary treatments with Grass silage as the base diet 

No seaweed (Control) Low seaweed rate (0.75% of DM) High seaweed rate (1.5% of DM)
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Milk Parameters  
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Milk Parameters  

P<0.05

The effect of treatment on milk N output (kg) (P<0.05)
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The effect of treatment on NUE (%) (P<0.05)
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Changes in NUE not driven by 
alterations in nutrient excretion
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Summary

• Dry matter intake or total water intake was not effected by treatment level of Ascophyllum Nodosum extract.
 
• No effect on milk yield or milk solids. 

• No effect on digestibility parameters

• No effect on Urinary or Faecal N excretion

• Increase in Milk N, Milk N partitioning and NUE vs control
 
• No effect on rumen fermentation parameters
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