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Environmental Impact (Global)
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Blue Ocean Barns



Methane ~70% Livestock GHG

EPA, 2020 4



Methane Mitigation Strategies

5
Mizrahi et al. 2021



Potential Solutions - Lipids

6Caro et al. 2016



Potential Solutions - Diet

7Pressman and Kebreab, in review



Potential Solutions - Diet

8Pressman and Kebreab, in review



Methane Mitigation Strategies
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Mizrahi et al. 2021



Feed Additives

10Honan et al. 2021



Macroalgae – in Vitro
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Macroalgae – in Vivo
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Follow-up Questions

Would the microbes in the gut get used to it?
Would the seaweed be stable over a long 

time in storage? 
Would the taste be affected? 
Or would the seaweed affect the cows’ 

health or milk production? 
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Seaweed cuts emissions 80% - Beef

Roque et al. 2021
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Seaweed - Mode of Action

15Roque et al. 2021



Improved ADG - Beef

(Kinley et al. 2020) 16



What next? Growing Seaweed 
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Blue Ocean Barns



3NOP cuts emissions 32% - Dairy

Hristov et al. 2015
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3NOP – Early Life Intervention

Meale et al., 2021
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3NOP – Mode of Action

Duin et al. 2016
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Plant Bioactive Compounds - EO

 Based on garlic and 
citrus extracts
 Added at 15 g/d
 23% reduction after 

12 weeks 
 More work needed 

to determine 
effectiveness

Roque et al. 2019 21



Bioactive Compounds – Tannins/EO

 Lemongrass at 2% DM 
reduced emissions 33% (MX)
 CA grown lemongrass did 

not reduce methane
 Main differences was in 

tannin and Essential oils 
concentration
 Chamomile – no effect

Vázquez-Carrillo et al. (2020) 22



Plant Bioactive Compounds - Tannins

Moate et al. 2014
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Short Sheep Vineyard and micro winery

Moate et al. 2020



Methane Mitigation Strategies
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Mizrahi et al. 2021



Diet/Nutrition/Genetics
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Naranjo et al., 2020



Methane Intensity

 Conservative 
estimate
 Primarily enteric 

methane
 Reductions on CO2

& N2O 

Per Unit of Milk Production

45%
Reduction



Improving Production/CH4 Intensity



Improving Production/CH4 Intensity



Improving Production
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Environmental Impact (Global)
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Other Solutions

31

FAO Methane TAG

 Animal Breeding and Management (5)
 Feed management, diet formulation and 

precision feeding (4)
 Forages (8)
 Rumen manipulation (16)



Conclusions

 Several solutions to mitigate GHG 
emission exist
 For methane some exciting and 

practical solution on the way – still not on 
the market
 In low income countries methane 

intensity can be substantially reduced
 Next 5 year ~30% reduction in GHG
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