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1. Calving Evaluation

▪ From 1 trait to 4 traits

2. Genomics

▪ Inclusion of females and crossbred animals

3. Maintenance SI

▪ PTA change from cull cow weight to live weight

4. Dairy Beef Index

▪ Roll out to stock bulls and young pedigree breeding bulls
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Vet assistance

No assistance

Some assistance

Considerable assistance

~20 million records on 40 breeds

Background to Current Calving Evaluation

• Predicted Transmitting Ability 
(PTA): measure of genetic merit

PTA range: 1 - 30%

• Reliability: measure of 
confidence surrounding PTA

• Reliability: 0 - 99%

Heritability

9%
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Strengths

• One published trait and reliability for all systems

• Comparable across breeds

Strenghts/Weaknesses

Weaknesses

• No differentiation between contribution of heifer v cow records

• No differentiation between contribution of beef v dairy records

• High reliability bulls may NOT be proven on the type of cow you have

➢ i.e. first crop progeny normally proven on mature cows

• Assumed that the genetic component is the same across all cow types
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Dairy Herd Suckler Herd

Dairy Heifer Dairy Cow Beef Heifer Beef Cow

New Calving Evaluation

Now treating as 4 distinct traits
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New Trait phenotypic profiles

• Heifers have a 

higher incidence 

than cows

• Beef animals have 

a higher incidence 

than dairy animals
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Country Old New Difference

AUS 0.69 0.76 0.07

CAN 0.86 0.92 0.06

CHE 0.82 0.93 0.11

DFS 0.83 0.89 0.06

FRA 0.83 0.93 0.10

ISR 0.90 0.91 0.01

ITA 0.73 0.77 0.04

NLD 0.85 0.94 0.09

USA 0.77 0.84 0.07

GBR 0.74 0.77 0.03

HUN 0.74 0.77 0.03

DEU 0.77 0.86 0.09

BEL 0.74 0.77 0.03

NZL 0.82 0.75 -0.07

SVK 0.79 0.78 -0.01

ESP 0.77 0.77 0.00

Average 0.79 0.84 0.04

• Dairy Cow trait 

submitted from IRL to 

test run

• Improved correlation   

for 13 out of 16  countries

International evaluation (INTERBULL)
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Understanding Box & Whiskers Plots

/ Average calving difficulty PTA

(Most difficult calving bull)

(Easiest calving bull)

(75% of bulls are harder calving than this PTA)

(75% of bulls are easier calving than this PTA)
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Breed profiles new v old
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• If the breed is well used on the female cohort, reliabilities will be high

• Breeds less used on heifers will have low reliability (e.g., SI, LM, CH & BB on dairy heifers)

• Flat 30% genomic reliability moved to better system

Reliability

Based on Alive AI bulls Jan’20 evaluation
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• More selection pressure on calving difficulty in dairy sires: impact 

of EBI

• Beef breeds stagnant but some progress in recent years in response 

to the market 

Genetic trends: Dairy herd traits



Add new calving traits

• 23% Dairy Heifer + 
77% Dairy Cow 
aggregation for both 
direct and maternal

• Correlation of 0.995

Impact on EBI: Active AI Sires
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Selecting Bulls for Dairy Heifers: 
Cliff-Edge Approach

PTA

Reliability

Current selection is 

over-reliant on PTA

1.8%
1.9%

2.0% 2.3%

2.6%

3.2% 3.5%

4.1%

• What does a calving difficulty PTA of 2.0% mean?

• What’s the difference between a calving difficulty PTA 2.3%, 2.6%, and 3.2%?

• In reality, a bull at 3.2% might be a 
much safer option for dairy heifers than 

a bull at 1.8%; this is breed and 
reliability dependent
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Risk of Dairy Heifer Calving Difficulty

Probability a bull’s true % of dairy heifer difficult calving is greater than x%

Risk levels:

1. High Risk (High* Risk; for bulls that are not genotyped)

2. Moderate Risk

3. Low Risk

PTA Reliability

Breed Variation

New methodology proposes to balance 

PTA, reliability and breed variation
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Benefit of Old Versus New Method

Fiona Hely, AbacusBio
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coupled with large breed variance deems
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on heifers, yet CD% PTA only ~1 percent unit
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• Email survey on 657 farmers (dairy & beef) revealed preference was to present all 
the calving difficulty PTAs but provide customised interfaces

“Beef cattle must be 

separated from dairy cattle”

“Education will be key”

“Keep it Simple”

Customised Interface for End-Users

Bull Type Audience Calving Difficulty Traits Presented
Dairy Bull Dairy Farmer • CD% on dairy heifers (PTA & reliability)

• CD% on dairy cows (PTA & reliability)
• Risk of dairy heifer calving difficulty (category: low/moderate/high)

Beef Bull Beef Farmer • CD% on beef heifers (PTA & reliability)
• CD% on beef cows (PTA & reliability)

Beef Bull Dairy Farmer • CD% on dairy heifers (PTA & reliability)
• CD% on dairy cows (PTA & reliability)
• Risk of dairy heifer calving difficulty (category: low/moderate/high)

“Dairy farmers selecting beef bulls are 

only interested in seeing the calving 

difficulty on dairy animals and I assume 

the same will be true for beef farmers -

provide tailored reports” 

Table 1. Calving difficulty traits that will be presented for dairy and beef bulls which will be determined by the target audience
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Example: Animal Search for Beef Bull

Beef 

Farmer

Dairy 

Farmer
Farmer initial preference 

remembered
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• Existing calving evaluation PTAs and reliability not a true reflection of on-farm 
performance; dependent on mate 

• Existing calving evaluation to be terminated next week and replaced with a new 
split calving evaluation

▪ Moving from 1 to 4 PTAs (and associated rels); dairy heifer, dairy cow, beef 
heifer & beef cow

• To address the cliff-edge approach of rigid thresholds for selecting bulls for use on 
dairy heifers (e.g., max CD PTA of 2.4%) a new trait will be available to delve into 
the “risk of dairy heifer calving difficulty” 

▪ A bull will be categorised as either low, moderate, high, or high* risk. 

▪ The category is determined by the PTA, reliability and within breed variance

▪ Bulls not genotyped are defaulted to high* risk

• Tailored interfaces, specific to the end-user will help with the roll-out

Summary

AgTech – it’s in our DNA
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• Introduction of 

genomic selection 

technology (GS) in 

2009 => immediate 

increase in use of 

younger (GS) bulls.

• Increase in reliability 

of young bull proofs 

from 30% to 50%+ 

(equivalent to 30 

progeny records).

• 75% of dairy AI in 

Ireland now to 

younger GS bulls.

• Older “well proven” 

bulls declining.

• Stock bulls also 

declining slightly.

Impact of genomics on sire selection
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Current Proof status of Active sires
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Current Proof status of Sires of Active sires
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Influence of genomics on reliability
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Traditional

evaluation

INTERBULL 

International evaluation 

(MACE)

Genotypes 
145k HOFR animals

54k SNP panel

Reference population

High reliability males with 

daughter proven PTAs and 

genotypes n =10k

106 million pairwise 

relationships

+

Traditional 

Parental 

average
Published 

GEBV

Changes to: 

• traditional EBV 

when reliability:
>70% (Milk), >90% Fertility

• MACE (foreign 

sires)

Current Dairy Genomics process

SNPBLUP 

54k SNP 

estimates

=
DGV (Direct Genomic Value)

for all 145k animals
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Traditional

evaluation

INTERBULL 

International evaluation 

(MACE)

Genotypes 
160k HOFR animals

New 50k SNP panel

Reference population

High reliability males with 

daughter proven PTAs (10k) and

informative females (20k)

1.5 billion pairwise relationships

DGV (Direct Genomic Value)

for all 160k animals
+

Traditional 

Parental 

average/PTA

Published 

GEBV

GEBV always published 

but emphasis of 

traditional PTA 

increases as reliability 

increases

New Dairy Genomics process

SNPBLUP 

54k SNP 

estimates

=
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Training Population changes 

31

Milk Traits Animals in training Breed Training Reliability

Male Female Total HO/FR Other Male Female All

Current 10,290 0 10,290 10,290 0 71% - 71%

+ other breed 
males

10,628 0 10,628 10,327 301 71% - 71%

+ other breed 
males + females

10,690 19,934 30,624 28,285 2,339 71% 78% 76%

Calving interval Animals in training Breed Training Reliability

Male Female Total HO/FR Other Male Female All

Current 9,285 0 9,285 9,285 0 55% - 55%

+ other breed 
males

9,622 0 9,622 9,323 299 55% - 55%

+ other breed 
males + females

9,484 31,258 40,742 37,058 3,684 55% 36% 41%
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Sex N Mean Std Dev Minimum Maximum

Male 10690 26.29162 38.78305 -120.88 165.86

Female 19934 35.69475 32.44963 -130.5 180.08

All 30624 32.41237 35.07861 -130.5 180.08

Training Population Milk Traits 



AgTech – it’s in our DNA 33

Sex N Mean Std Dev Minimum Maximum

Male 8591 6.048867 68.75077 -328.02 182.2

Female 19284 43.4668 47.31685 -183.21 311.36

All 27875 31.93469 57.48042 -328.02 311.36

Training Population Fertility traits
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Validation results

34

Traits Validation EBV Current GEBV 

(males in 

training)

New GEBV

(males + 

females in 

training)

Milk Correlation 0.61 0.68 0.73

Fat Correlation 0.43 0.56 0.62

Protein Correlation 0.51 0.64 0.68

SCC Correlation 0.58 0.62 0.68

CIV Correlation 0.37 0.40 0.43

Validation based on de-regressed EBV from current evaluation for 

262 sires born after 2010 with at least 50 daughters in milk
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Impact of new genomics Active sires

• Larger impact on fertility sub-index
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Summary

• Addition of females to the training population will cause re-

ranking of sires

▪ Females closely related to Active sires

▪ Increased mean and sd for milk and particularly fertility  

• Moving away from publication rules i.e. GS vs DP

• Sires and cows will now continue to have genomic component in all traits
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Experiences with genomics in the US

37

~400k sires in 

training population!
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▪ Current Maintenance SI = (Cull Cow Weight PTA * EW)

▪ New Maintenance SI = (Live Weight PTA * EW)

▪ Historically, Maint SI derived solely from cull-cow weights

▪ Live weights were not available / cull cow weight records were more abundant

▪ In general, a heavier cow liveweight results in a heavier carcass, and vice versa

▪ However, cull cow weight doesn’t reflect all variation in liveweight  (0.74 genetic correlation)

▪ E.g., Kill-out of HOFR cull-cows (45%) vs JE cull cows (43%); Coyne et al., 2019

Maintenance Sub-Index

AgTech – it’s in our DNA
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▪ Maintenance SI now more reflective of cow liveweight on-farm

▪ Almost no change in Maintenance SI Reliability

Maintenance Sub-Index

AgTech – it’s in our DNA

Kill-Out% Assumed 
45%

Actual 
43%

Cull 
Cow Weight

200 kg 200 kg

Assumed 
Live Weight

444 kg 465 kg

Difference At 43% kill-out, the JE cow has 
a 21 kg heavier live weight, 

thus higher maintenance costs
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Based on Alive AI bulls Nov’19 evaluation

Live JE heavier 
than previously 
estimated with 

poorer KO%
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