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Simmental: population that 
originates from the Simme 

valley (Switzerland)

About 41 M animals, the second largest cattle breed in the world



Italian Simmental
ü dual-purpose, mainly farmed in small herds (< 20 heads)

ü About 90k registered cattle, 57% farmed in the mountainous 

area of North-East Italy

ü Average lactation (2022) = 7449 kg milk, 3.93 fat %, 3.42 

protein %

ü High fertility, low somatic cells, good beef performances

ü Managed by the Italian Simmental Breeders Association 
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Programmed matings:
800 Bull dams (half genotyped) (Rk 95)

20 Sires of bull 80% geomic, 20% 
progeny tested) (Rk 99) 

-250 Bulls in 
performance-test

Beef trait evaluation

Evaluation ssGBLUP:
ü milk, fat.%, pr.%, CCS
ü beef traits
ü morphology
ü Fertility
üLongevity
Selection based on IDAS

Cow population 
subjected to DHI 

C.F. 
≈ 65.000 cows

Genomic evaluation for 
production, morphology ad 
functional traits
ssGBLUP genetic evaluation:
ü daily gain
ü size
ü muscularity
ü Feet & legs
üRFI
Selected on the basis of IDAS PT 

Best 25-30 YOUNG BULLS A.I.
ü intensive use:35%  A.I.
ü max age prod. semen: 30 
months
ü semen doses: max 7000
ü 180 day distribution period
üSemen RK<80 destroyed

The breeding plan
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The selection index (IDAS)
ü33% milk

ü20% meat

ü15% morphology

ü32% fitness
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The genomic revolution



Genomic selection in Italian 
Simmental: some milestones

ü2009 SELMOL project: 
üNational bulls genotyping
üDevelopment of a genomic evaluation 
procedure based on PCA

ü2011/03 genotype exchange with DE/AT

ü2011/11 INTERBULL GEBV validation test passed

ü2011 Start of the genomic selection programme 



üAbout 480 national top bulls 
genotyped in the SELMOL project

üCompression of SNP genotype information using 
dimension reduction techniques

üMultivariate techniques as PCA or PLSR 
suggested for GS (Solberg et al., 2009; Macciotta et 
al., 2010)

The curse of dimensionality N<<P



The curse of dimensionality

Breed SNP PC Exp. 
variance

Holstein 40,658 2,564 80%
Brown 37,254 2,257 80%
Simmental 40,179 2,476 70%

SNP (-1,0,1)

PCA

Estimation of PC 
score effects

DGV calculations



The curse of dimensionality



Beef traits



Multi-breed approach



Genomic selection in Italian Simmental: 
some milestones - bis
ü2011 INNOVAGEN

ü2012 GENE2FARM

ü2012 Genotype exchange with Czech republic

ü2014 Genotype exchange with Switzerland

ü2014 ONESTEP project start

ü2015 change from PCA to SNP-BLUP

ü2016 adoption of ssGBLUP

ü2018 DUALBREEDING

http://www.google.it/url?sa=i&rct=j&q=INNOVAGEN&source=images&cd=&cad=rja&docid=1-md7KygM4DUJM&tbnid=NS702YsChhTN4M:&ved=0CAUQjRw&url=http%3A%2F%2Fistituti.unicatt.it%2Fzootecnica_2021.html&ei=YrGcUbKDBMiZPefLgXA&bvm=bv.46751780,d.bGE&psig=AFQjCNGs5ekh96YpgciPDJu2z01WFFDxag&ust=1369309913017009


ssGBLUP



PROGENY TESTED GENOMIC
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Progeny tested GENOMIC
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INBREEDING TREND

Pedigree Genomic standardized



Variation of EBV reliability during a bull career

birth
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ROH & Genomic inbreeding



ROH & Biodiversity



PCA of genomic relationship matrix of 
italian dual-purpose cattle breeds
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  Mean ± PSD CI 95%
Heritability 0.293±0.147 0.052 - 0.580

Method r b0 b1

BLUP 0.72 -0.01 1.14

ssGBLUP 0.74 -0.01 1.17
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üImpact in the genetic trend
üDevelopment of a in house GS method
üStrong collaboration with other     
  European Simmental populations
üTraining of young scientists

Genomic selection in Italia 
Simmental - lights




