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Measuring feed efficiency

Products

Feed intake



Biology of feed efficiency

Measure Intake

Measure performance

Feed efficiency
measure

Predictor
candidate

Monitoring response to selection.

Advancing knowledge (deeper roots!).

New phenotypes for selection programs.
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Measuring feed efficiency

Low-RFI

High-RFI

RFI = Intake observed - Intake predicted



Biology of feed efficiency

Behavior

Blood plasma metabolites
Individual organs function

Bio-climatology

Theriogenology

Infrared imaging

Digestion physiology
Immunology

GeneticsRumen microbiology

Body composition

Calorimetry



Heart - Introduction

(Baldwin et al. 1980)

Heart: a major “service function”



Heart function accounts for 
a portion of maintenance 

requirements. Therefore, it is 
reasonable to hypothesize that 

heart rate is associated with 
variation in feed efficiency.

Heart - Hypothesis



To evaluate the association of heart rate 
and feed efficiency in young beef bulls 
undergoing various conditions prior 
slaughter.

Heart - Objective



Heart – Material & Methods

Corn Based Diet
53% high moisture corn

39.84% alfalfa silage
5.61% corn gluten meal

0.6% limestone
1.31% mineral premix

Breed Composition
60.5% Angus

24.4% Simmental
4.1% Limousin

11% Bos taurus XX

Performance
112 d Feeding test 

28 d US + BW

Feed intake = BW + ADG 
+ Backfat + Marbling + 
Rump_fat + Ribeye +RFI
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Heart – Material & Methods

Polar Equine RS800CX 
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Heart – Material & Methods

PM AM

HR monitors Check monitors
Remove belts

Stunning



“Cattle-cardiogram”

Heart – Results & Discussion
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Heart – Results & Discussion
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Heart – Conclusion & Implications

Heart rate was consistently lower on 
more feed efficient bulls across different 
situations.

Robust assessment

“Friendly” to general public 



Why Heart Rate varies 
according to feed efficiency?

Heart – Follow up…

How to implement HR 
assessment in the (livestock) 
beef industry?



Heart – Ongoing studies

Blood volume: Indocyanine Green

Stroke volume: Blood volume /HR



Heart – Ongoing studies

Molecular biology

Morphometry

Histology
Fiber diameter

Fiber length



Heart – Ongoing studies

Assessments for heart rate …

… applicable in the industry.
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Are you also 
interested in 

“BIOLOMICS” ?


