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Society – genetic solutions to achieve net zero carbon emissions

Take urgent actions to combat climate 
change and its impacts

Promote sustainable livestock and achieve 
food security
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• Reduce Methane from enteric 
fermentation

• Reduce Feed associated CO2 from 
improving Feed Efficiency
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Zhang et al. (2022) in GCB
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•Do we need to reduce the number of livestock?
•Healthy diet
•Rural development and landscape maintanance
•Negative consequences of eliminating livestock

•Evaluate each case scenario

Society – opportunities for mitigation from livestock
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• Methane is produced during enteric fermentation by methanogenic microorganisms

Society – opportunities for mitigation from livestock
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Low cost

Permanent

Cumulative

1. Implement proper calculation of 
GHG emissions

2. Nutrition
3. Technology: in-farm use of 

methane
4. Genetics
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• If you cannot measure it, you cannot improve it. 

“When you can measure what you are speaking about, and express 
it in numbers, you know something about it; but when you cannot 
measure it, when you cannot express it in numbers, your 
knowledge is of a meagre and unsatisfactory kind.”

MEASURING METHANE

Lord Kelvin (1824 – 1907)
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METHANE RECORDING

Precision farming

Genotypes (50k SNPs)
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1. Recording methane in commercial and experimental farms (AUS, CAN, 
DNK, ESP, GER, NDL, SWI, USA)

METHANE RECORDING
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1. Recording methane and DMI in commercial and experimental farms (AUS, 
CAN, DNK, ESP, GER, NDL, SWI, USA)

2. Genomic selection (genotyping, phenotyping)

METHANE RECORDING
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METHANE & GENETICS
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METHANE & GENETICS

h2~0.10-0.40

It’s not 
you, it’s 

me!
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METHANE & GENETICS

Session 45: Breeding for environmentally important traits 
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1. Recording methane in commercial and experimental farms (AUS, BEL, 
CAN, DNK, ESP, NTH, USA)

2. Genomic selection (genotyping, phenotyping)

3. Implement selective breeding (20-40%) 

METHANE & GENETICS
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Potential reduction from selective breeding

Benchmark - current ICO

Carbon prices

• €43.37/t of CO2e

• Moderate scenario from BEIS, (2017)

Desired gains

• 20% reduction of CH4 in 10 years
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Potential reduction from selective breeding

Projected enteric methane per billion liters of
milk in Spain

Total methane reduction from dairy cattle in 
Spain under considered scenarios

Current
Current

PossiblePossible
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TAKE HOME MESSAGE

Reducing methane emission 

via selective breeding can 

have a great impact if, and 

only if, farmers are 

encouraged to breed for 

lower emissions

Measure, measure, measure

Also in beef and small ruminants

01 02 03

Genomic selection is the most 

efficient genomic tool to 

implement selective breeding

Grow private & public acceptance and 

understanding of this technique 

(EFFAB).

.
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Heritabilities
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Genetic correlations

• Positive correlation 
between methane and 
feed efficiency.

• Larger intake levels
→more methane
emisions→ less efficiency

• But different energy sinks
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Genetic correlations

• More feed intake, more 
milk, but less efficiency.

• Methane is correlated 
with Fat yield (not prot or 
milk yield)
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Genetic correlations

Genetic trends

Feed Efficiency
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Genetic correlations

Genetic trends

Birth year

EB
V

s

Methane traits
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Genetic correlations

• Bigger cows tend to be 

less efficient and produce 

more methane
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Microbiome- heritabilities

• The core composition of 

the microbiome is

heritable (0.20-0.30)

• Is highly genetically

correlated with Methane, 

and Feed Efficiency
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Microbiome- heritabilities

• Favorable correlation

with Milk and Protein

Yields. But no with Fat
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• Green Feed vs RC

Velazco et al. (2016) Animal


