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Facts about cattle breeding in Slovenia

 Self eficient with milk and milk

 Cattle population:

 450.000 cattle

 160.000 cows (25.800 farms – mean=6,2)

 60.000 suckle cows (19.200 farms – mean=3,1)

 100.000 dairy cows (6.600 farms – mean=15,2)

 80.000 milk recording cows

Breed ∑ % Dairy Suckle N calving's ML Ml kg

HOL 17.5 34,400 0 3.1 7,400

BSW 7.0 12,300 2,500 3.9 5,500

SIM 39.0 40,300 32,800 3.7 5,700

Other 36.5 13,000 24,700 3.3 6,000

EU 23 mio

No selection!



TRENDS IN EUROPE







SELECTION – HOW IT‘S WORKS?

Phenotype or Breeding Value as selection criteria?



Selection criteria - tool

Heritability= 0,25

Population size = 2000

Cows with high milk 
yield, good udder, 
good longevity, …

Animals which offspring's has 
high milk yield, good udder, 

good longevity, …

Mistake by Selection on 
Phenotype

WRONG 
selected

NOT 
selected

Breeding Value

Phenotype



How to get Breeding Value?

 Data (milk yield, fat content, SSC, WH,…)

 Pedigree

 Statistical model with several effects

 Methods:

 BLUP animal model

 Random regression AM

 …

Reliable BV 
when offsprings

get a data.

Then sires aged 
5-6 years, cows 
are already in 

2nd pregnancy!



Genetic gain

We can influence only ‚i‘ & ‚l‘

∆𝐺 =  
𝑖 ℎ2 𝜎𝑝  

𝑙
 

Selection intensity

Generation interval

Heritability and variance are in the given time constant!

Genetic change

Heritability

Variability

Progeny test – 6 years
Genomic sel. – 2 years
with ET = for  ♀

% selection i

1 2.67

5 2.06

10 1.75

30 1.16

50 0.80

70 0.50

90 0.19

100 0

Population size
DEU 4 mio
USA 9 mio
SLO 0,1 mio



GENOMIC SELECTION



BV after birth or already before - GS

• Basic principe of GS:

• Classic BV and

• Genome informations (SNP-chip) for animals with reliable BV

AB

AA
BB



Genomic selection

• Advantages:
• Shorter generation interval

• Use of animals at sexual maturity

• Greater efficiency in the selection of the traits with low heritability

• Tool to prevent inbreeding - functional inbreeding

• Genetic disorders prevention

 Limitations
 A large number of animals in the base population (BV + SNP)

 Great investment?!?

Hayes in Goddard (2008)

http://jas.fass.org/cgi/content/full/86/9/2089

http://jas.fass.org/cgi/content/full/86/9/2089


Selection Program scheme –classic PT

Cow population Bull dams

PROGENY TEST

Recording: 

pedigree, production, type traits, 
BV(production, …, Total Merit Index)

Bulls in performance test: 

Daily gain, Type traits,
Parents BV

AI 
Slaughter

Natural mating
Calving traits: ♂♀ C.E.,Con., Gen. Def.

Growth & carcass traits: ♂ some breeds

Type traits:♀ first calving cows

Production & fertility:♀

AI sires Elite sires
BV – Breeding goals



Selection Program scheme - GS

Cow population Bull dams

PROGENY TEST

Recording: 

pedigree, production, type traits, 
BV(production, …, Total Merit Index)

Bulls in performance test: 

Daily gain, Type traits,
Parents BV

AI 
Slaughter

Natural mating
Calving traits: ♂♀ C.E.,Con., Gen. Def.

Growth & carcass traits: ♂ some breeds

Type traits:♀ first calving cows

Production & fertility:♀

AI sires Elite sires
BV – Breeding goals



Good example
Genomic selection – FRA-13

• AI centre  Genomic centre

• Beside bulls - semen,  heifers - ET

• Fair play with breeders – minimising of speculations

Before ET!

◦ Embrio genomic selection

◦ Known sex

◦ Estimates of genetic disorders

◦ GEBV

◦ Functional inbreeding



Facts of our populations

 Very small in Europe – practically nothing (herd) in the World

 Competing on market with raw milk

 ‚Same‘ breeding program

 Breeding programmes prepared for intensive production with high 
management level

 Variable management level in praxis

 Pasture – grass land vs. crop production



ANOTHER POSSIBILITIES?

Niche selection – product quality!



Product quality - traits

 A 30 - curd firmness

 Beta – lactoglobulin

 Kappa casein

 Beta casein

 MIRS (Mid-InfraRed Spectroscopy)

 FA ω-3 : ω-6 = 1 : 2-3 – pasture/cereals



Kappa casein

• Allelic forms: B, A, E,..

• BSW just A & B

• Key factor for milk coagulation properties  impact on cheese yield

• Comparison of genotype AA : BB

• cca. 25 % rennet coagulation time

• cca. 50% lower curd strength

• cca. 10% lower cheese yield
• Ex. 6000 l/lac × 5 lac = 30000 l ≈ 3000 kg of cheese

• Difference cca. 7 % = 210 kg of cheese × 5€ = 1000 €

• + higher breeding animals price

• + selection on calves



Kappa casein – CHE 2012
• Sires KK - AE

• Picstone SHOTTLE-ET GB 598172

• Sandy – Valley BOLTON-ET US 131823833

Each second
daughter hold

E alel!!!

KK genotype AI sires in CHE 2012



Offspring KK genotypes ♂=♀
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Beta casein

• Alleles variant A1 in A2. Mutation A2 to A1.

• Allele A1 associated with several disseises

beta-casomorphin-7 (BCM 7)!



Beta casein

• Differences between breeds

• HOL 50-50

• GUE < 10% A1

• BSW ~ 25%

• SIM ???

• Old breeds ???

• Beta-casomorphin 7 (BCM-7) yielded during digestion of A1

Etiology: 

type 1 diabetes, 

cardiovascular disease, 

neurological disorders such autism and schizophrenia



Selection on caseins – economic impact

• Dependent - level of interest
• National - International

• Dairies

• Breeder, own milk processing or/and direct selling of milk

• Fresh milk selling A2
• Market establishment

• Networking - connecting!

• Risk by low investment

• Milk processing, option connection with A2
• An immediate result - a small investment

• Division of cows, where part of milk is sold

• Cooperation - Exchange of animals

• Long-term sales of breeding animals



SOME EXAMPLES?

Niche selection – product quality!



CHE- SIM



ITA - HOL



ITA - BSW



The a2 Company





CASE STUDY -SLOVENIA BSW



40 animals - GS

Kappa casein 

genotype

Beta casein genotype

A1A1 A1A2 A2A2 Total

AA 0 0 1 1

AB 2 11 6 19

BB 0 3 17 20

Total 2 14 24 40









Conclusions

• Competition with large populations is irrational

• The first results of the GB BSW show that the selection of the products quality 
is possible

• Possible strategies
• Keep the level of production and at the same time fixing the desired allele

• Selection for the production on pasture - forages

• Networking
• Breeders

• Regions with similar conditions of production

• National

• International



The potential advantages of niche selection

 Direct effects

 Higher products quality

 Better economy (on farm and national)

 The possibility of selling special genetic material

 Indirect effects

 Jobs

 Preserved landscape

 More attractive for tourism

 …

 More options is possible!!



THANK YOU FOR YOUR 
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