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DNA calf based registration; Challenges and 
Opportunities.

Dr Andrew Cromie, Technical Director, ICBF

Overview of Talk.
• Irish approach to  cattle breeding.

• DNA calf reg istration; Challenges and 

opportunities;

– Correcting ancestry errors

– Increased genetic gain.

– Shifting the breeding paradigm

– Removing stress/errors.

– IT systems & requirements.

– Cost.

• D iscussion.
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Challenge or Opportunity?
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Challenge or Opportunity?
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Farmer Records
Sire
Dam
DOB
Sex

Breed

Current Calf Genotype Process.

Output (by day 14)
Registration

Output (by year 2)
Genomic Evaluations

Parentage Errors!
Major Genes !! Herdbook optional 
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Future Calf Genotype Process.

Database predicts
Sire
Dam
Sex

Breed

Output (by day 14)
EU Registration

Parentage
Genomic Evaluation

Major Genes
Herdbook (optional).

Understanding Ireland!
• Ag-food is im portant.

– 7% GDP, 10% employment.

– Export focused (80%)

•Population of 4.5m but producing 
enough food to feed 40m. 

• Cohesive industry.

– DAFM, ICBF, Teagasc, SFSI, 

Weatherby’s….

– Harvest 2025 => Sustainable 
Growth. 

• “Leveraging” potential of 
genomics is a key component.
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Irish Cattle Breeding.
• Co-ordinated by ICBF.

– Established in 2000 as a co-op of 30 cattle breeding orgs.

– Operating budget of ~€7m/year. 50% “industry good” (govt 
& tag) & 50% “service income” (industry & herdplus)

– Staff of 70 servicing 100k dairy & beef farmers.

• Focused on genetic gain; data, evaluations &  

breeding program s (profit from  science).

• Independent genetic evals => Trust.

• W orld-leading (research => im plem entation)

– ~1.5m animals genotyped & growing @300k/year. 

• ICBF database now  corner-stone of industry.
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Carcass data

Knowledge
1m AI recs/yr 

700k MR recs/yr 

1.6 m carcass 
recs/yr 

7.0 m movement 
records/yr 

500k genotype 
recs/yr

2.3m BVD 
recs/yr

2.3 m birth recs/yr 

30m  

anim als 
w ith  

100m + 
records.

100k 
farmers 

are now 
serviced 
from the 
database.

Genetics Works – Dairy Cattle.
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Genetic Trend in EBI (1996 - 2018)

EBI Milk Sub Index Fertility Sub Index

2002. Establish 
ICBF & EBI

2005. Establish 
G€N€ IR€

2009. Establish Genomics; Rate of gain x2. 
Current rate gain=€25/year (0.25 GSD)

2018. Next Gen 
Herd

Cumulative gain worth €683m across industry => 10:1 RoI



Andrew Cromie, Irish Cattle Breeding Federation June 21, 2018

Emerging Technologies, BIF 2018, Loveland, Colo. 4

Genetics Works – Beef Cattle.
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Year of 1st calving for replacement female

Year Calves per 
cow per year

Calving Interval 
(days)

Calving at 2 years 
age (%)

2014 0.80 407 0.17
2017 0.87 393 0.26

Year Carcass 
Weightt (kg)

Carcass 
Conformation (Sc)

Age Slaughter 
(months) 

2014 380.6 R= 29.6
2017 386.3 R= 28.0

•Past focus on terminal traits=> decline in maternal traits & no gain in 
replacement index.

•Beef genomics scheme introduced (2014), replacement index has turned 
around =>  Major gains in calves/cow/year and carcass traits.

•€uro-Stars & beef genomics are moving industry in right direction.

1. Challenge/Opportunity; 
Ancestry errors.
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Ancestry Errors.
• A m ajor positive of genom ics => accurate 

data for genetic evaluations &  herdbook

accreditation.

– Recent “high profile” LM bull in UK.
– 26% ancestry errors in NZ dairy herd (ICAR, 2018).

• Currently 9%  sire errors w ith in  BDGP.
– Currently can correct ~50%+ of these and growing.

• M ajor challenge for herdbooks &  breeders.

– Dealing with parentage errors=>legal.

• Solution => Genotyp ing all an im als at b irth .
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2. Challenge/Opportunity; 
Genetic Gain.
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• Genetic gain; accuracy + generation interval + intensity. Irish 
dairy breeding program => 0.25 GSD gain/year. Key driver is 
“intensity of selection”.

• 350k male dairy calves/year. ~50K are 1 SD above mean => 
weekly files to AI companies. AI companies select and contract 
calves for genomic proof. Genotype top 10k & select top 100 
for AI => very high selection intensity & rapid genetic gain. 

• Ireland genotypes a 
candidate male for every 
150 cows. ~10 times higher 
than other countries. 

• Can we genotype more and 
generate more gain? 
Especially for beef.
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3. Challenge/Opportunity; Shifting 
the breeding paradigm.

• Genomics has created a new 
normality.

– More accurate data for genetic 
evaluations.

– A high level of farmer/industry 
understanding re: breeding.

– Confidence in genetics as a tool 
that can increase farm profitability.

• Huge challenge for pedigree 
bull breeders and herdbooks.

– The best are responding.

17

4. Challenge/Opportunity; Reducing 
work-load/stress/errors.

• Seasonal calving systems 
in Ireland.

• Many cows calving 

together on farms.

• Correct ancestry?

– 26% ancestry errors on NZ 
dairy farms,

• More stress for farmers at 
a busy time.

• DNA calf registration can 
remove this.
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I phone 5
1 GB RAM

151
Ram 120GB 

Disk 1,800GB

163
Ram 2GB 
Disk 80GB

143
Ram 64GB 
Disk 698GB

198
Ram 356 GB 

Disk 1,500 GB

lgen2
Ram 760 GB 

Disk 4,000 GB

Cerus x 2
Ram 6,000 GB 
Disk 40,000 GB

109
Ram 16GB 
Disk 279GB

5. Challenge/Opportunity; IT systems 
requirements for ICBF

6. Challenge/opportunity; Cost.

• Current cost of ICBF genotyping service €22 (full 
cost, including tag & VAT). 2.5m calves=>€55m!

• Cost of genotyping is reducing, but unlikely to ever 

get below €12-15/sample. Who pays?

• Many beneficiaries, not just farmers?

– Farmer – genetic gain, hassle/stress.
– Cattle breeding organisations – quality of service.

– Meat & milk processor – traceability/product quality.
– Government – National calf registration, societal good.

– Marketing agencies/retailers – traceability/product quality.

• Industry wide discussion and buy-in required.
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Summary
• DNA based calf reg istration offers huge 

potentia l for farm ers and industry in  future.

– Accuracy, genetic gain, stress-free…..

• Challenges w ill be considerab le.

– Cost, systems to support…..

• Proof of concept pro ject undertaken at ICBF 

in  Spring 2018. Very positive feedback. 

• W ill becom e the “norm ” in  the future. Can w e 

help  create that norm  and provide better 

services for farm er &  industry in  the future?
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Thank you for the invitation and 
please visit us in Ireland!

Our Herdbooks

Our AI & Milk Recording Organisations

Acknowledging Our Members

Our Farmer & Government Representation


