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Here are the facts!



Australian Dairy 

1.56 million dairy cows
• 273 cow herds (30 – 6000 cow herds)
• Seasonal calving (year-round and split)
• Holstein (other breeds including crossbred) 
• 6070 kg 305d milk yield (3000 – 10 000 kg)
• Milking 2x/day (1x/day – 3x/day)
• Pasture with concentrate (5 feeding systems)



Breeding for Improved Efficiency

• Breeding value for methane is NOT available … anywhere!
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The Challenge of Measuring Methane
• Laborious 

• Expensive

• Small datasets

… Unreliable breeding values
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Get more out of herd milk testing

• Quick

• Inexpensive

• Readily available

• Routine genetic evaluation 

→ Fat and protein

→ Methane?



Methane Production Phenotypes
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Ellinbank Research Institute
• 331 cows
• SF6 methane
• 5-day average

Australian Commercial Herds
• 4183 cows
• MIR predicted methane (R2cv = 0.3)
• Closest to Ellinbank average DIM



Model
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𝑦𝑖𝑗𝑘𝑙 is the dependant phenotype of methane or MIR predicted methane

𝜇 is the overall mean
𝑌𝐵𝑖 is the year*batch interaction 
𝐷𝐼𝑀𝑗 is the days in milk as a deviation from the mean 

𝐿𝑁𝑘 is the lactation number
𝑔𝑙 is the random additive genetic effect
𝑒𝑖𝑗𝑘𝑙 is the random residual effect.

𝑦𝑖𝑗𝑘𝑙 = 𝜇 + 𝑌𝐵𝑖 + 𝐷𝐼𝑀𝑗 + 𝐿𝑁𝑘 + 𝑔𝑙 + 𝑒𝑖𝑗𝑘𝑙
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Preliminary Results 
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*** heritabilities are presented on the diagonal with genetic correlation above 
and phenotypic correlations below
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Preliminary Results 
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Methane Production Phenotypes
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Ellinbank Research Institute
• 331 cows
• SF6 methane
• 5-day average

Australian Commercial Herds
• 4183 cows
• MIR predicted methane (R2cv = 0.3)
• Closest to Ellinbank average DIM
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Ellinbank Research Institute
• 331 cows
• SF6 methane
• 5-day average

Australian Commercial Herds
• 4183 cows
• MIR predicted methane (R2cv = 0.3)
• Closest to Ellinbank average DIM

h2 = 0.11 (0.13) h2 = 0.35 (0.03)
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Reliable Breeding Values for Methane

... a work in progress

International collaboration 



Methane: Sustainable and Economic



Drinking milk is environmentally friendly.  REDUCTION from 57% to 
20%. Keep it going, buy milk! Support farmers, L-O-V-E. MILK.
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