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Dairy Industry
• 1.6 million dairy cows
• 18,000 Herds
• Avg herd size: 80 cows
• ~93% Holstein-Friesian
• Seasonal grass based
• Export 90% milk

• Economic Breeding Index
• Dairy-beef index

Beef Industry
• 0.91 million beef cows
• 100,000 Herds
• Avg herd size: 40 cattle
• Continental Crossbreds
• Seasonal grass based
• Export 90% beef 

• Replacement Index
• Terminal Index

Sheep Industry
• 2.6 million ewes
• 13,000 Herds
• Avg herd size: 133 ewes
• Crossbred
• Seasonal grass based
• Export 70% sheep meat

• Replacement Index
• Terminal Index



Irish beef industry
• 6.5 million cattle 
• 90% exported 
• Low profit! 

• Net margin (€/ha) €-29 
• Grass-based beef production
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Daily pasture growth rate

Daily herd feed requirement
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Calves
2.44 m

Dairy dams
1.58 m

Dairy x Dairy
0.86m

Beef x Dairy
0.72m

Beef dams
0.86 m

Beef x Beef dams
0.70 m

Beef x Dairy dams
0.16m

70,557 seedstock calves

139,736 purebred calves
Mate Breed N %
AA 342,015 48%
HE 205,404 29%
LM 54,088 8%
BB 32,045 4%
SI 31,622 4%
CH 14,510 2%

Mate Breed N %
LM 316,002 37%
CH 270,340 31%
AA 95,182 11%
SI 43,582 5%
HE 35,712 4%
BB 22,011 3%
SA 10,812 1%
AU 10,787 1%

Irish cattle population (2022)



Why across breed evaluation?
1. Genetic (phenotypic) evaluations for commercial (crossbred) cattle

• All animals!!
• Crossbred (dairy) calves

2. Compare alternative breeds – choose the best bull and not the best bull per breed
3. Simple – one evaluation for each bull – one breeding objective
4. Facilitates crossbreeding programs
5. Exploits crossbred data
6. Increased accuracy of selection and selection intensity  genetic gain
7. Less GxE effect (i.e., more robust)

• Downsides
• Political….
• Assumes genetic correlations the same across breeds/environments
• …….



Level playing field

Units of measure

Within & across breed stars

Comparable with herd (crossbred) evaluations

www.icbf.com



What’s needed
• Technical

• ….data, pedigree, computing resources….
• Good genetic/breed diversity within contemporary groups
• Breed composition information (genotypes)
• Strong genetic correlations between the same trait in different breeds 

(and crossbreds)

• Political
• Industry buy-in
• Common way of displaying
• Standardisation of trait definition (ideally)



Factors contributing to “success”

Infrastructure Goal Recording

Integration Single voice
Genetic 

evaluations
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Not all plain sailing?!?



Factors contributing to success

Infrastructure Goal Recording

Integration Single voice
Genetic 

evaluations



• A single unique life-long identification

• Compulsory to record

• Dam ID
• Gender
• All births
• All deaths
• All inter-location movements

Identification system



Organisation Share % Members
Farm organisations 46 6
AI services 18 3
Milk recording 18 3
HerdBooks 18 3
Dept Agric 0 1

• Co-operative established in 2000

• 80 staff servicing 100,000 farmers

• Objective – ensure the next generation of animals are better than the previous

• Independent genetic evaluations for farmers & industry

• Data sharing for a common good

• ICBF do not own animals

• No conflict of interest

Irish Cattle Breeding Federation
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Genotype  Da ta  Se ts

0 Jan-15 Mar-16 Mar-18 Aug-19 Mar-20 Jan-21 Jan-22 Oct-22 Mar-23

1,800,000,000
8,600,000,000

18,300,000,000

62,700,000,000

95,000,000,000

111,000,000,000

120,337,000,000

139,624,704,528

155,141,778,776

160,123,147,748
Genotype Records 

~ 3.0 Million Genotypes  
in the ICBF database



2.5 Million
BVD Records

102k
Herds

7.7 Million
Farm Movements

900k
AI Records

500k
Animal Genotypes

6.5 Million
Live Animals

2.5 Million
Factory Records

2.5 Million
Animal Births

4.8 Million
Milk Recording Records

ICBF annual stat ist ics

200 billion data points and growing…

Slide 27
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Integration Single voice
Genetic 

evaluations



National breeding goals

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sheep terminal

Sheep replacement

Beef terminal

Beef replacement

Dairy-beef

Dairy

Reproduction Milk Carcass

Feed intake/maintenance Growth Birthing performance

Management Health Carbon



Level playing field
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Exploitation of within-breed & across breed variability



Beef national breeding objectives
Terminal Replacement



24 Dairy-Beef national index



• Absolute carbon emissions

• Framework to deploy methane genetic evaluations

• Assumed carbon price; €80/t

• Example: age at slaughter

• All else being equal, earlier slaughter  less carbon + plus lower costs

Carbon in the breeding indexes

Production economic value 
€/d

Carbon
Output (kg/d)

Carbon economic value 
(€/d)

Combined economic value 
(€/d)

-1.35 +5.40 -0.43 -1.78
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Data recording schemes
Suckler cow efficiency programme

Provides support to beef farmers to improve the 
environmental sustainability of the national beef herd 
• Payments

• €225/ha for first 15 ha - €180/ha thereafter
• Conditions

• Genetic gain
• Use top 40% bulls and keep top 40% replacements
• Genotype herd

• Data recording
• Weigh weanlings and cows
• Sire, calving survey, birth size, calf vigour
• Calf quality, calf docility, dam docility dam milk ability, dam mothering 

ability dam feet & legs, dam teat score, dam udder score



  

Dairy Beef Welfare Scheme

To facilitate further the integration of the dairy and beef 
sectors by providing support for farmers who are 
rearing progeny from the dairy herd
• Payments

• €20 per calf up to 50 calves
• Conditions

• Calves from a beef sire born to a dairy dam or a dairy male
• >12 weeks of age
• Weight the animal once



Data recording schemes
National Beef Welfare Scheme

Enhance animal health and husbandry on beef farms 
while increasing efficiency
• Payments

• €120-€300 per herd depending on size for IBR
• €35/hd for concentrate feeding (up to 40 calves)

• Conditions
• IBR testing
• Feeding of concentrates 4 weeks prior to 2 weeks post weaning



Producer v professional - subjective measures

Farmer scored
h2=0.32

Professionally  
scored

h2=0.24-0.26



Contribution of producer recorded traits to 
breeding indexes

Index Subjective
Total recorded by 

producers
Terminal 12% 20%
Replacement 25% 43%
Dairy-beef 18% 32%

Use Subjective Recorded

Goal Dystocia, docility Fertility, gestation, mortality

Predictor Milkability, calf quality, birth size Weights



Factors contributing to success

Infrastructure Goal Recording

Integration Single voice
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Genetic evaluations

Dystocia + 
gestation + 
mortality

Carcass + 
DMI

TB

Age at 
slaughter

Meat quality
(+marbling)

MethaneMilk

Fertility

Docility

Breeding 
objectives

Muscle + skeletal



DataCalving (n=7,777,511) Carcass (n=12,437,280)

Fertility (n=8,094,732)Feed intake (n=9,008)

Beef x Beef crossbred
Purebred Beef

Beef x dairy

Dairy x dairy



Models – calving performance
Trait Heterosis

Dam/cow age 
(*parity) Sex (*age) Twin Birth year HYS (Dam)PE

Direct 
genetic

Maternal 
Genetic

Calving
Dairy heifer x x x x x x x
Dairy cow x x x x x x x x
Beef Heifer x x x x x x x
Beef cow x x x x x x x x
Birth size x x x x x x x x
Birth wt x x x x x x x x
International direct x
International maternal x

Gestation & mortality mort
Calving diff x x x x x x x x
Calf mortality x x x x x x x x
Gestation x x x x x x x x
Wt 1-10 d x x x x x x x x x
Wt 150-250 d x x x x x x x x x
Wt 250-350 d x x x x x x x x x
Carc wt x x x x x x2 x x
International direct x
International maternal x



Genetic correlations – calving performance
Trait

Dairy 
Heifer 
direct

Dairy cow 
direct

Beef 
Heifer 
direct

Beef Cow 
direct

Birth size 
direct

Birth wt 
direct

Dairy 
Heifer 

maternal
Dairy Cow 
maternal

Beef 
Heifer 

maternal
Beef Cow 
maternal

Birth size 
maternal

Birth 
weight 

maternal
Dairy 
Heifer (d) 0.16
Dairy Cow 
(d) 0.91 0.08
Beef 
Heifer (d) 0.80 0.78 0.17
Beef Cow 
(d) 0.62 0.59 0.94 0.15
Birth size 
(d) 0.82 0.74 0.88 0.85 0.24
Birth wt 
(d) 0.63 0.64 0.64 0.62 0.52 0.41

Dairy 
Heifer (m) -0.07 -0.22 -0.02 -0.29 -0.43 -0.16 0.04
Dairy Cow 
(m) 0.24 -0.07 -0.38 -0.41 -0.15 -0.16 0.76 0.02

Beef 
Heifer (m) -0.62 -0.21 -0.26 -0.23 -0.25 -0.25 0.39 0.75 0.09
Beef Cow 
(m) 0.27 -0.36 -0.04 0.01 -0.76 -0.12 0.57 0.73 0.97 0.08
Birth size 
(m) -0.38 -0.52 -0.49 -0.64 -0.39 -0.31 0.34 0.82 0.66 0.81 0.05
Birth wt 
(m) -0.06 -0.42 -0.16 -0.4 -0.31 -0.48 0.61 0.67 0.56 0.38 0.54 0.09



Models – milk, fertility, docility
Trait Het Rec

Dam/cow 
age (*parity) Parity Sex (*age) Twin Scorer HYS (Dam)PE

Direct 
genetic

Maternal 
Genetic

Milk yield
Milk score x x x x x
Wt 50-150 d x x x x x2 x x
Wt 150-250 d x x x x x2 x x
Wt 250-350 d x x x x x2 x x
Carc wt x x x x
International x

Fertility
Age 1st Calv x x x x
Calving interval x x x x x x
Survival x x x x x x
Dystocia x x x x x x x x
Carc wt x x x x x
Carc fat x x x x x

Docility
Farmer wean scored x x x x x x
Professional scored x x x x x x
Farmer cow scored x x x x x x x



Models – carcass
Trait Heterosis

Dam/cow age 
(*parity)

Dairy 
dam

Stage of 
lactation Sex (*age) Twin Scorer HYS PE

Direct 
genetic

Calf quality x x x xa x x x x
Calf price x x x xa x x x x
Weanling price x x x xa x x x x
Post-wean price x x x xa x x x x
Muscle score x x x x x x x x x
Carc conformation x x x x x x2 x
Cow conformation x x x2 x
Wt 150-250 d x x x x x x
Wt 250-350 d x x x x x x x
Wt 350-450 d x x x x x x x
Wt 450-550 d x x x x x x x
Wt 550-700 d x x x x x x x
Cow live wt x x x x x
Skeletal x x x x x x x x
Carc wt x x x x x x2 x x
Cull carc wt x x x2 x
skel= x x x x x x x
DMI x x x x x x
Carc fat x x x x x2 X x
International evaluations x
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Commercial herd profile
(crossbred cows & cattle)



Herd profile
Animal 
Details Progeny traits Daughter Replacement Traits

Jumbo Gestation 
(days)

Mortality 
(%)

Feed 
Intake (kg)

Carcass 
Weight 

(kg)

Carcass 
Conformat
ion (1-15)

Age 1st 
Calving 
(days)

Daughter 
Calving 

Difficulty 
(%)

Daughter 
Milk (kg)

Calving 
Interval 
(days)

Cow 
Liveweight (kg)

361 -1.08 0.07 -0.22 15 1.42 17.6 7.65 8.3 1.73 8.0

1539 -0.77 -0.17 0.10 -1.0 0.04 -14.5 7.59 6.4 -5.65 -1.2

1582 -1.12 -0.18 0.18 0.8 0.06 -14.1 6.36 1.3 -4.86 -1.5

1736 -0.50 -0.12 0.11 0.0 0.04 -12.4 5.10 -0.2 -3.20 7.0

1760 -1.45 -0.59 0.24 -3.0 0.01 -16.5 7.49 15.4 -7.48 12.8

Comparable to bull 
genetic evaluation



Major genes
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Top 25% 50% to 75% 25% to 50% Bottom 25%

Cows 
traits

Calving date 6th Apr 16th Apr 28th Apr 14th May
Survival (0 to 1) 1.62 1.49 1.33 1.00

Stratified animals 
within herd based on 

culling index

Carcass Top 25% 50% to 75% 25% to 50% Bottom 25%

Progeny 
traits

Weight (kg) 398.46 398.48 396.61 394.29 
Conformation 

(Higher is better) 7.19 7.14 7.07 6.94

Fat (Higher is fatter) 7.94 7.99 8.04 8.04

Beef female culling index



Vets & vet 
labs.

Genotypes & 
gen labs.

IC
B
F
  

  
  

  
  

  
  

 
D

a
ta

b
a
se

  

Teagasc
Research

Schemes 

Slaughter 
Factories

Herd Books

AI 
Companies

Milk 
Recording

Genetic 
Evaluation 

System

Animal Events
Ped. Certs & Linears

Teagasc & 
ACA Advisors

Marts & 
auctioneers

Milk Co-ops

Dairy & 
Beef 

FarmersCalf reg & movements

R
ep

or
ts

B
ul

k 
Ta

nk

Once source 
of the truth



Diagnose & address 
the root source

Decision support  decision making
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Producers

28,305 Clients

2,610 Discussion 
group members

50 
test-bed

farms

10 research 
farms

Single voice



Take home message

• Irish model is conditioned to Irish landscape
• Reproducible elsewhere?

• How provide breeding decisions without estimate of 
genetic merit for commercial (crossbred) cattle?

• Estimated breeding values  estimated production 
values

Donagh.berry@teagasc.ie

mailto:Donagh.berry@teagasc.ie
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