
IGFA Climate Change Workshop, September 24th 2019
Tommy Boland, Assoc. Prof. of Ruminant Nutrition

School of Agriculture and Food Science, University College Dublin, Dublin 4
Tommy.boland@ucd.ie, @Pallastb

Redefining the conversation around ruminant 
impacts on the environment





Growth in global urban and rural populations to 
2050

The global population will 
become increasingly urbanised



Per capita protein intake by source, 1961 - 2050

FAO (2017)
Contribution of animal protein will stabilise in developed 

countries and increase in developing countries 











Contribution of various feedstuffs to global 
ruminant feed intake
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60% from livestock 
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Differential expressions of GWP (UNFCCC)
Species Chemical formula Lifetime (years) Global warming potential (time horizon)

20 years 100 years 500 years

Carbon dioxide CO2 Variable 1 1 1

Methane
Nitrous oxide

CH4
N20
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Allen et al. 2018



1990
11,357 Kt CO2 eq

2017
11,542 Kt CO2 eq

+1.7%



Total Ag Emissions

1990 2017

19,534 kt CO2 
eq

19,581 kt CO2 
eq



1990
5,035 Kt CO2 eq

2017
11,864 Kt CO2 eq

+136%





The Mis-conception

Enteric methane production





FAO 2013                               



Leip et al., (2010)



Leip et al., (2010)



Mitigation options

• Improving forage quality 
• Feeding concentrates
• Lipids
• Plant-derived bioactive compounds
• Protozoa
• Nitrates 
• Ionophores 
• Probiotics 
• Seaweeds (Asparagopsis taxiformis)

• Methane inhibitors 
• Manipulation of the rumen 

microbiome
• Precision feeding 
• Animal genetics, selecting for low-

methane emission 
• Improving animal health 
• Improving animal feed efficiency and 

productivity 
• Vaccine development
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Daily CH4 (grams) per kilogram of milk solids in Period 1 & 2

0

50

100

150

200

250

300

Control Soya Oil Linseed Oil

Treatments

D
ai

ly
 C

H
4/

kg
 o

f 
m

il
k 

so
li

ds
 (

gr
am

s)
.  

Period 1 Period 2 

a b b

a a b

a, b – Within period means with different letters are statistically different.

Treatment (P<0.001)  Period (P<0.001) 

Treatment x Period (P<0.001)

21% - Average Reduction



• Daily CH4 emissions ↓ 28% (TMR) or 23% (Conc supp)
• CH4/kg DMI ↓ 23% (TMR) or 21% (Conc supp)
• CH4/kg milk ↓  24% (TMR) or 23% (Conc supp)

• DMI 23.5kg
• MY 31.5kg



• Daily CH4↓ 67%
• CH4/ kg DMI ↓ 43%
• CH4/ kg milk ↓ 60%
• H2 and CO2 ↑



• Daily CH4 ↓ 81%
• CH4 per kg DMI ↓ 81%



Questions?


