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Management traits 
• Milking speed 

• Temperament 

• Farmer satisfaction, farmer opinion, 
workability, likeability 



Labour study (Yvette de Hass) 

• Discussions with two discussion groups on 
characteristics of the easy-care cow 
• Milking process 

• Temperament, milking speed, lazy cows, 
mastitis, udder conformation 

• Cow health 
• Metabolic diseases, lameness, mastitis, BCS 

recovery 
• Calving and calf care 

• Calving difficulty, calf vitality 
• Fertility 

• Repeat breeders, silent heats 
 



Relative importance 
• 592 returned questionnaires from 
4,000 surveyed farmers 



Relative importance 



Data 
• DIY milk meters 

• Average milk yield recorded every 
5 seconds 
• Milking duration 

• Flow rates (max., average) 

• 370,597 records from 121,335 
lactations on 1,365 farms during 
the year 2012 

• DEP data for temperament 



Objective 
• To develop a new management sub-
index for inclusion in the EBI 

• Goal traits: 

• Milking speed – DIY meters 

• Temperament – DEP scheme 



Milking speed 
1.Ensure not selecting for lower yielding 
animals 
• Milking speed genetically independent of 
milk yield 

2.Ensure not selecting for more mastitis 
through weaker teat end sphincter 
muscle 
• Include SCC and mastitis in EBI and 
monitor response to selection 

• Derive trait independent of both milk yield 
and SCC 



Milking duration 
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Residual milking duration – 
effect of milk yield removed 
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Approach 
• Calculate milking duration from DIY 
meters 

• Adjust genetically for milk yield and 
somatic cell count 
• Ensures selection for this trait will have 
zero impact on genetic change for either 
milk yield or somatic cell count 

• Include in a multi-trait evaluation with 
temperament  

• Investigate potential of type traits as 
predictor traits 



Genetic variation 
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Genetics of residual milking 
duration 

• Heritability: 0.18 
• Zero genetic correlation with milk yield 
and somatic cell count 
• Genetic correlation of 0.14 with 
mastitis 

• Genetic correlations with udder type 
traits: -0.11 to 0.07 (exception of teat 
length 0.29) 



Genetic correlations with 
residual milking duration 

Trait 
Ease of 
milking 

Farmer 
temp. 

Linear 
temp 

Milking 
duration -0.28 0.25 0.22 

RMD -0.51 0.41 -0.12 



Genetics of temperament 

• Heritability: 0.13 

• Positive genetic correlation with somatic 
cell count (0.34) but not mastitis or 
lameness and negative genetic correlation 
with milk yield (-0.21) 



Management genetic evaluations 
• Multi-trait repeatability animal model 
Milking duration, milk yield, somatic cell 
score, farmer scored temperament, linear 
classified temperament & ease of milking 

• Post-hoc genetic adjustment of milking 
duration for both milk yield and somatic 
cell score 

• Goal traits: 
• Residual milking duration 
• Temperament 



Reliability 
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Economic values – milking duration 
• Assumption based on shortening the 
duration of milking of the entire herd 
• 305 days of lactation, milked twice daily 
• 12 unit milking parlour with 100 cows 

• Number of cows per unit is the important 
factor: 8.33 

• Discounted genetic expression of 1 

• Impact on survival, milk yield, SCC … 
• Economic weight = -€0.25/second 



Economic values – temperament 
• Based on analysis of beef docility (Peter 
Amer) 

• Cost of injury 
• 65% of the estimated 1731 farm injuries in 
2007 were livestock related 

• Doctor charges & work days lost 
• Average cost of injury: €7030 

• Death 
• 27 deaths between 1996 and 2007 resulting 
from livestock 



Economic values – temperament 

• Calculations include both cows and heifers 
• Assumed unity genetic correlation between 
cow and heifer docility 

• Accounts for cumulative discounted genetic 
expressions 

• Impact on survival … 

• Economic weight: -€33.69 



Relative emphasis in EBI 

• EBI of 2012 

• Milking duration – 2.20% 

• Temperament – 2.05% 

• Total: 4.25% 
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Health traits in EBI 
• Mastitis  

• Economic value applied to somatic cell count through 
assumed genetic correlation (rg=0.70)  

• Somatic cell score 
• Lameness 

• Economic value applied to linear type trait locomotion 
through assumed genetic correlation (rg=-0.40) 

 

• Application of economic value to correlated 
trait deflates weight within EBI 



Dairy Efficiency Program (DEP)  
• Year 1: 

• Calving events recorded (Animal Events) 

• Year 2: 
• Calving events + health events (on a per 
lactation basis) recorded 

• Mastitis (cases during lactation: 0, 1, ≥2) 

• Lameness (cases during lactation: 0, 1, ≥2) 

• Cow temperament (VG, G, A, P, VP) 

 





Approach 
• DEP mastitis and lameness data 
supplemented with recorded mastitis 
and lameness data 

• “Other” recorded diseases 

• Milk yield and somatic cell count 

• Linear type traits 



Genetics 
• Heritability 

• Mastitis: 0.02 
• Lameness: 0.04 
• Other diseases: 0.01 

• Genetic correlations: 
• Mastitis & lameness: 0.69 
• Mastitis & SCC (0.73) & milk yield (0.23) 
• Lameness & SCC (0.20) & milk yield (0.15) 
• Mastitis & udder-type traits: up to 0.34 
• Lameness & legs-type traits: up to 0.08 



Genetic evaluations 
• Multi-trait repeatability animal model 
• Mastitis, lameness, somatic cell 
count, milk yield, udder depth, teat 
length, locomotion 

• Goal traits: 
• Mastitis (DEP+recorded) 
• Lameness (DEP+recorded) 



Economic values 

• Apply economic values directly to the 
trait and not correlated traits 



Economic values - mastitis 

• Costs: labour, milk withdrawal, treatment  
• Incidence of 25% of which 10% of them 
require veterinary assistance 

• Impacting of shifting underlying liability 
distribution 

• Economic value: -€77.10 
• Economic value SCC: -€43.49 
• Weighting on udder health: 2.8% 



Economic values - lameness 
• Costs: labour, milk withdrawal, treatment  
• Incidence of 12% require mixture of 
farm-relief and farmer: €30.22 

• Incidence of 3% require vet: €112.58 
• Shift the underlying liability distribution 
• Economic value -€54.26 

• Doubling of weight in EBI: 0.6% 
• Why so low? 



Summary 
• Improved genetic evaluation for 
health 

• Increased emphasis within EBI 
• Low apparent emphasis because of 
avoidance of double-counting 
• Bulls with lame/mastitic daughters will yield 
less and have inferior fertility which will be 
picked up in the PTAs for milk and fertility 

• Still one of the weakest components 
within the EBI  
 



Future health index 
• Mastitis  
• Somatic cell score 
• Lameness 
 

• TB, BVD, Johnes ….. 
• Factory reported ailments 
• Reproductive tract ultrasound 
• Others….. 



EBI further developments 

• Laurence Shalloo 
• Combination of farm systems model 
and milk processor model 
 
 



EBI 
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Linear type traits update 
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INTERBULL test-run 
• Submitted and passed INTERBULL 
test-run 

• Revised data edits 
• Revised statistical model 
• Revised genetic parameters 
• Revised genetic base 
 

• UK and IRL base are no longer 
comparable 
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STOCK BULL 
FUNCTIONALITY ANALYSIS 
Fiona Hely, Peter Amer, Tim Byrne, Andrew Cromie, Ross 
Evans, John McCarthy, Francis Kearney 



Analysis of data 

 Need to define what a “stock bull” is 

 16GB of data needs to be filtered and merged to 
find these stock bulls and their movements and 
progeny during their service life 

 Determine how many progeny each stock bull has 
in each herd year of their service life 

 

 



Stock bull categories 

1. Full pedigree status stock bull  

2. Grade bull with no evidence of mixed breed 
background 

3. Grade bull with evidence of mixed breed 
background 



Number of bulls by 
category 

Bull category n 

1 Full pedigree status bulls 3,522 

2 Grade bull with no evidence of mixed breed background 970 

3 Grade bull with evidence of mixed breed background 2,319 



Stock bull progeny by 
category 

Pedigree bulls 
74%

Grade bulls with no 
evidence of mixed 

breed
11%

Grade bulls with 
evidence of mixed 

breed
15%

Around 50% of the bulls were full status pedigree bulls which produced 
74% of the stock bull progeny  



Measures of stock bull 
performance 

 Comparisons of service length can only be made 
between stock bulls that are already dead 
otherwise stock bulls still in service will be 
penalized. 

 If the total number of progeny sired by a stock bull 
is used as a performance measure it must be 
corrected for herd size in order to fairly compare 
stock bulls used in smaller herds with those used in 
larger herds. 



Total number of progeny 
per stock bull 
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Progeny per bull 

Bull category Progeny sired 
at age 2  

Progeny sired 
by 4 years old 

Total progeny 
sired 

Cows available 
over lifetime 

Full pedigree bulls 7.05 19.22 19.63 38.83 

Grade bull with no 
evidence of mixed 
breed background 

5.28 14.94 15.46 25.21 

Grade bull with 
evidence of mixed 
breed background 

4.54 12.62 13.24 17.72 

The average number of progeny for each category is adjusted for the number of cows  
available to the stock bull, which accounts for stock bulls in smaller herds with less  
opportunity. 



Index comparisons 

Index Pedigree bulls 
Grade bulls no mixed 

breed 
Grade bulls mixed 

breed 

Calving sub index -11.32 -8.68 -4.77 

Slaughter sub index 73.15 52.51 40.28 

Maternal cow sub index -41.87 -4.1 42.21 

Daughter fertility sub index 7.46 17.49 27.51 

Daughter milk sub index -2.07 15.28 43.26 

Overall suckler beef value 70.95 57.71 59.45 

New suckler cow beef value 226.8 232.35 303.79 



Linear score comparison 

*Raw scores on a scale of 1 to 10 where feet and leg scores have been transformed so 
higher is better for all scores 

Index Pedigree bulls 
Grade bulls no mixed 

breed 
Grade bulls mixed 

breed 

Condition Score* 5.27 5.00 4.43 

Docility* 8.23 7.82 7.38 

Hindleg side view* 6.96 6.82 7.24 

Hindleg rear view* 7.87 7.74 7.90 

Foreleg front view* 8.29 7.9 7.52 



Average number of 
progeny per bull by breed 

Breed 
Average number of progeny sired between 2 

and 3 years of age* 
Average number of progeny 

sired by 4 years of age* 

AA 5.01 14.96 

AU 5.01 13.98 

BA 5.39 12.41 

BB 4.56 12.56 

CH 6.88 18.26 

HE 5.88  15.37  

LM 5.78 15.82  

SA 4.38 14.44  

SH 4.44 13.57 

SI 5.65 16.74  *These are means that have been adjusted for herd size 



Genetic Parameter 
Estimation 

 Heritabilities estimated for three measures of 
service length 

 Number of progeny at age 2 

 Number of progeny by age 4 

 Total number of progeny 

 Determine a high quality set of data 

 Most promising results when only full pedigree status 
bulls are used 

 Some evidence of low h2 but with high standard errors 
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