
World Holstein Cattle Biodiversity Study 

Promoted by WHFF 

Coordinated by ANAFIBJ
11th October 2023



The Agenda of the meeting is as follow:

1) Welcome and Apologies for absence
2) Biodiversity study presentation (Martino)
3) Materials & Methods need for the project
4) General discussion
5) Timetable of the project
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SAB Scientific Advisory Board
• ITALY - Cassandro, Finocchiaro, Van Kaam

and Pilla and Persichilli,

• NLD - Gerben de Jong

• HUN - Laszlo Bognar

• FRA - Tiphaine MACE,

• …. other countries and names are welcome
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• History of the proposal 
• 44° WHFF council  of 15th April 2021: The idea was proposed the first time  

by Italy
• 45° WHFF council of  29th June 2021: The idea was discussed and Martino 

prepared a survey’s draft
• 46° WHFF council of  20st  October 2021: A draft’s agreement was 

discussed and proposed
• 47° WHFF council of 16th Febraury 2022: The draft’s agreement and 

appendix on M&M were discussed
• 48° WHFF council of 12 May 2022: Discusson on final paper go out to 

members from WHFF. 

• Answer received at the present:
• HUN and ITA are agree to start
• DEU are not interested at the moment
• From other countries are awaiting reply 
• Following 14 countries signed the agreement: FRA, LAT, DFS, POR, BEL, SPA, 

BRA, ITA, CAN, POL, HUN, NLD, UK, IRL



SUMMARY

Participants: All Countries are invited with Holstein 
Friesian cattle genotyped and interested on the study.

Costs: No money for participants, bio-statitical analyses 
costs are provided by ANAFIBJ and UniMOLISE

Benefit: a deep analyses on the genetic 
relationships/structure among World Holstein pops.

Practical outcome for farmers: The genetic 
distinctiveness of the different Holstein pops and an 
overview on the combination of breeding objectives and 
use of Holstein semen among the d countries, what have 
generated in terms of can in term of similarities among 
Holstein pops

Time: 12 months beginning after the received of the 
complete data set
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Methods
The study involves Holstein herdbooks from 14 different countries (France, Latvia, DFS, Portugal, Belgium, Spain, Brazil,
Italy, Canada, Poland, Hungary, the Netherlands, United Kingdom, and Ireland). We aim to obtain an ideal sample size of 
250 to 300 random cow samples from each country's population, or at least 25 to 30 samples from each specific Holstein 
population. These samples will be drawn from existing genotypes, ensuring a minimum set of 54,000 chip SNPs.

The selection of samples will be conducted in a randomized manner, with the following criteria:
1. Only the female population will be taken into account.
2. The selected animals must have been born in the respective country within the last 10 years.
3. They should have a lineage traceable to at least three generations on the maternal side born in the 

same country, and a total of five generations with documented registration. This ensures that the 
sampled animals are representative of the selective breeding applied within their country's 
population.

4. We will require the birth date for each cow with a 54,000 chip SNP profile.
5. To verify the representativeness of the sampled animals within their respective countries, we will 

collect some phenotypic measurements, specifically milk yield-305, protein yield-305, and fat yield-
305, all measured during the first lactation.

Subsequently, we will carry out genotypes quality control, evaluate genetic diversity, examine runs of homozygosity, and 
analyze population structure and admixture following our previous study on Italian Holstein (Persichilli et al., 2023).
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• GENERAL DISCUSSION

• Avoid imputation
• Work on genotyped SNPs only, ignore SNPs 

which are not on all DNA chips. 
• Format of the data (e.g. Plink format)
• Other HF population-countries might be 

download by scientific website
• Outlier population, as control
• …
• …
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TIMETABLE of the Projects
Items

15th apr-
21

last sem. 
'21

first sem. 
'22

last sem. 
'22

first sem. 
'23

last sem. 
'23

first sem. 
'24

last sem. 
'24

Proposed the Idea
Discussion & Agreement definition
Recording agreements with signatures
Kick-off technical meeting
Presentation at WHFF conference

Deadline to receive data by countries
31th dec 

'23

Analyse of data
Discusion at SAB-Scientific Advisory Board
Presentation final results at WHFF council dec '24
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Thank you

World Holstein Cattle Biodiversity Study 

Promoted by WHFF 
Coordinated by ANAFIBJ



Trend of Inbreeding in Italian HF population

+0,26/anno



17

Average increase in Inbreeding per country pe HF popolations

Source World Inbreeding Trend in Holsteins – 
Presentation by Egbert Feddersen- view here http://www.whff.info/. 

The inbreeding level  in the majority of HF cow populations has increased when genomic selection was 
introduced (2010-2020) compared to the situation when the traditional progeny test scheme was the key 
element in the breeding program (2000-2010). 

For the Nordic Europe countries the increase is kept at the same level in the period from 2000-2020. 
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Evolution of Genetic Variability 
in Italian HF population
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Evolution of Genetic Variability 
in Italian HF population
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Expected Genetic Progress (GP) and Effective population Size (Ne)
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Main methods for the determination 
of Inbreeding

Gu#érrez-Reinoso MA, Aponte PM and García-Herreros M (2022). A review of inbreeding depression in dairy caEle: current status, emerging control strategies, and future prospects. 
Journal of Dairy Research 89, 3–12. hEps://doi.org/10.1017/ S0022029922000188 





















An Example of output of the analyses 

Populatio A

Population B

Population C


