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FACTS
and factual information

• Genome Canada Large Scale Applied Research Project 
− Led by Filippo Miglior (Guelph) and Paul Stothard (Alberta)

• Improve feed efficiency (FE) and reduce methane emissions (ME) in 
dairy cattle using genomics

• Build a Canadian female reference population for FE and ME and link with 
international partners

• Measure farm level and societal cost benefits from incorporating the 
new traits into breeding programs
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Feed intake into UK dairy and beef 
indexes

Genomic prediction of total feed 
intake

MIR prediction of total feed 
intake
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We already “account for” feed intake 
in the existing indexes 
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ENERGY EXPENDITURE  THROUGHOUT LIFETIME
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Variation in fatness
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Up to 60% fat in milk
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Unfavourable associations

• Feed intake and residual feed intake potentially 
unfavourably correlated with

• Body reserves

• Health

• Fertility

• Activity

• Animal welfare

• Foraging ability

• Diet selectivity
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Prediction trade-off
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Prediction trade-off
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Feed intake

ENERGY EXPENDITURE  THROUGHOUT 
IFETIME

Total genetic variation in novel metric _ Variation predicted by 
existing selection criteria = Variation in wasted feed
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The “Multi-trait Prediction” solution

• Use growth/milk as correlated predictors of total feed intake

But…….

• Major over-haul of the breeding objective

• Major over-haul of genetic evaluation to integrate new trait

• Feed intake recorded in animals where the correlation does 
not exist?

• Many genetic evaluation systems modular

• Becoming more modular as genomics included
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The “Residuals” solution

• Residual feed intake
• Feed eaten after accounting for energy sinks linked to 

production (e.g. milk, growth, live weight) and viability 
(e.g. Body Condition Score, fatness)
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Problems with “Residuals”

• Adjusting one genetic trait for another genetic trait can lead to 

false variation

• Not all energy sinks recorded accurately on all selection 

candidates (fatness!)

• Integrating information from multiple data capture systems

• Multi-collinearity in adjustment coefficients
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Sub–index Feed efficiency
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Sub–index Feed efficiency

• Current index stays as it is

• What added predictive value on feed intake 
relative to production do we have?
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Simulation

• Sires with 80 daughters

• 100%, 30% or 10% of daughters recorded for feed 
intake

• Milk records, Live weight records

• Index correlations (of sires) with true (simulated) 
overall merit

Profit = Milk Revenue – Heifer feed costs – Cow feed costs + “Other” 
trait subindex
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Simulation results – ignoring live weight

100% Feed intake

30% Feed intake

10% Feed intake

Feed intake in the 
objective

Residual feed 
intake

Loss of milk yield as a 
predictor of feed intake
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Wasted feed sub-index

• Predicting 

Total feed intake – feed milk – feed LW

EBV(TFI) – EBV(milk) - β◦EBV(LW) 

EBVs are not on correct scale to 
take a difference!

Low 
reliability

High 
reliability

Moderate 
reliability
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Wasted feed sub-index (with de-
regressed EBV dEBV)

• Predicting 

Total feed intake – feed milk – feed LW

[dEBV(TFI) – dEBV(milk) - β◦dEBV(LW)] x λ

λ accounts for the reliabilities (regresses back to the 
mean)
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Take home messages

• Feed intake data likely doesn’t warrant a rebuild of 
genetic evaluation system and breeding objective

• Residual feed intake works, but does not work well 
with international sharing of data

• Sub-index approach is an appealing alternative

• Accounts for
• Low and variable reliabilities of feed intake data

• Need to use information from live weight
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