
Genetic Improvement in the Irish 
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The Genome Contains Genes

Gene 2 Coding region Protein 2

Protein 1

Noncoding region

Noncoding region

Gene 1 Coding region

Milk
F&P synthesis
Fertility etc+

Unique DNA sequence
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How Does it Work?

High yield transmitting bullsLow yield transmitting bulls 

Common 
sequence

G to C

SNP 
site

Variant 
sequence
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-0.4+30D
+0.7+75C

-2.5-50B

+2.0+200A

CIVMilkSNP

IRISH GENOMIC KEY
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Accurate
EBIs



SNP Info – Perfect Prediction

SNP information 100% Accurate
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SNP Info - Useless

SNP information 0% Accurate
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SNP Info - Expected

SNP information 70% Accurate
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FASS annual meeting, July 2008 (21) Paul VanRaden
2008

Net Merit by Chromosome for O ManNet Merit by Chromosome for O Man
Top bull for Net MeritTop bull for Net Merit
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Developments in Suckler
Beef Breeding



Challenges: Beef viewpoint

• Severe lack of sire ancestry recording to 
compliment quality phenotypic data

• Very low level of AI usage: 
• Affects genetic connections across herds 

• Low farm incomes
– Lack of interest in breeding

• Ageing farmer profile
– Challenges for technology transfer

• Disease status of the national herd?
– Lack of a concerted animal health program



Profile of Breed Combinations

• Suckler Beef Herd combinations in Grey
• Dairy herd combinations in white, Purebred births i n yellow 

• Large use of Beef Sires on the dairy herd

• Large level of crossbreeding in the Suckler herd



Calving Patterns

• Seasonal aspect  to calving

• High usage of natural service beef sires in  
dairy herds at end of breeding season



Profile of Beef Calving herds

• Pedigree herd size is small but substantial linkage  
with commercial herds

• ~30% of herd replacements in commercial herds 
sourced from dairy herds



Profile of Fattening beef herds



Breeding
decision

today Calving Traits
• Calving Difficulty
• Gestation
• Mortality

Beef Carcass
• Weaning Weight
• Feed Intake
• Carcass Weight
• Carcass Conformation & Fat

Weanling Export
• Weaning Weight
• Calf Quality

Calf Value
• Calving Traits
• Wean Weight 

• Feed Intake
• Carcass Traits

(A)
15% exported
to Europe 

(B)
62% slaughtered

in Ireland 

Milk & Fertility
• Cow Survival
• Calving Interval 
• Age at Calving
• Calving Difficulty
• Milkability
• Cull-Cow Carcass

(C)
23% 

kept for 
replacements 

-€4

€55€81

€205

€113
€128

Suckler Beef Index: SBV Comparable Across breeds



Suckler Welfare Scheme
• Ability to transform the level of 

information available for genetic 
improvement of beef industry

• 2008 Calving information ~ 600,000 extra 
calvings

• 2008/2009 ~ weaning weight, calf quality, 
docility (400,000)

• 2009/2010 ~ Carcass information, fertility 
information on replacements

• 2011 + ~ Maternal traits 



ICBF Database Registrations 2008 v 2007
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Docility
• Very 

important 
trait on all 
farms

CH 168,493
LM 126,139
AA 26,864
SI 26,143
BB 19,490
HE 11,234
SH 4,544
SA 4,481
BA 4,050
AU 1,449
PT 713
PI 586
GA 123
MA 75
HI 67
RM 47
SP 26
AN 13
IM 11
DX 7
GS 5
SD 2
LH 1
VO 1

Breed of 
sire count 

CH 92,401
LM 68,204
SI 14,301
AA 12,315
BB 11,936
HE 4,696
SA 2,425
BA 2,226
SH 1,845
AU 908
PT 429
PI 350
GA 45
HI 32
MA 23
RM 20
SP 17
GS 3
RW 2
RB 1

Breed of 
sire count 

• Initial 
editing for 
genetic 
parameter 
estimation

Herds with 5 records per sire, 5 animals per herd 
year season, at least 2 points used on the scaleTotal : 398,241

Total : 213,327



Research on new production traits

• Can selection help Irish farmers produce 
carcasses that fit more the retailer’s 
demand?

• … PhD Project of Thierry Pabiou ICBF

•What data?

• Is selection possible?

• Integration into current breeding 
program?

• Benefit for the Irish beef industry? 



Current status of Beef Carcass Index

• The EUROP carcass classification
– Assessment of conformation (6 grades) & fat 

(5 grades) by Experts / machines

Payment on 
carcass weight, 
conformation 
grading & fat 
grading.



Project Background: on the shelves
• The value of a carcass is not uniform

� Different cuts, different prices
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Data Available (1/2)

1. Basic carcass data
• Fed into Irish genetic database on a routine 

basis since 2001: weight, sex, EUROP 
grading

� +3 million (July 2008) animals

2. Digital images
• To derive the EUROP grades
• Fed into Irish database on a routine basis 

since 2005
� 2 x 2 million (July 2008) images



Example of Images
• Mechanical grading 

machine VBS2000 
(EplusV, Germany)
– Approved since 2001 

for grading beef 
carcasses

– 2 images / carcass 
(2D & 3D)



Data Available (2/2)

1. Basic carcass data
2. Digital images
3. Carcass dissections: 2 datasets

• Experimental dataset Teagasc (n=579)
• Collected 2005 – 2008
• 1 carcass broken into 23 cuts (kg)

• Commercial dataset (n=10,845)
• Collected 1999 – 2005
• 1 carcass broken into 16 cuts (kg)



Heritability
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Impact of research on indexes

E+V grading 
machine

������
���	�
��


5P

4O

3R

2U

1E

FatConf.

Prediction of 
meat cutsFuture: Beef carcass index

Move from 3 traits to a 
multitude of meat yield traits, 
better prediction of profit for 
both producer and factory



Genomics in Beef

• Larger SNP chips on the way
• 300,000 within 2 years
• Across breed evaluations/database 

mean Ireland are in great position to 
become world leaders in beef breeding

• Need to collect as much proven beef 
semen as possible for testing over the 
next couple of years



Genomics in Beef - Implications

• Ability to screen lots of young bulls at an 
early age

• Progress in traits traditionally hard to 
measure e.g. feed intake, tenderness

• Identify better bulls younger and at a higher 
reliability > increased genetic gain

• AI companies put together teams of bulls 
e.g., terminal, maternal, overall etc

• Breeders/buyers will have more information 
on which to sell/buy bulls



Thank You !


