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Estimation of Genetic Parameters for Production and Somatic Cell Score traits in Korean Holsteins 
Using a Random Regression Test-Day Model
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In South Korea, the animal model has been used for the national genetic evaluation of milk yield (MY), fat yield 
(FY), protein yield (PY), and somatic cell score (SCS) traits in Korean Holsteins since 1995. However, many coun-
tries have adopted the random regression model (RRM) for more accurate genetic evaluations. This study aimed to 
estimate variance components to apply an RRM for the national genetic evaluation of production and SCS traits in 
Korean Holsteins. Test-day records from first to third parity were used, comprising 847,196 test-day records from 
42,963 animals across 1,216 herds, with birth years ranging from 2003 to 2023. Variance components were estimat-
ed using two separate Bayesian analyses (gibbsf90+ software): One for MY, FY, and PY traits, and another for the 
SCS trait. Model comparison based on the ratio of Mendelian sampling variance to the additive genetic variance and 
other criteria revealed that the model including the Herd-Test-Day factor performed worse than the other models. 
In contrast, the most optimal model included Parity-Year-Month of calving, Parity-Age-Season of calving, Pari-
ty-Herd-Year-Season of calving, additive genetic, permanent environmental, and heterogeneous residual effects. In 
the best model, the average daily heritability estimates for MY across the first three parities were 0.28 (0.01), 0.29 
(0.01), and 0.28 (0.01), respectively. For FY, the estimates were 0.23 (0.01), 0.28 (0.01), and 0.28 (0.01), while for 
PY, the estimates were 0.26 (0.01), 0.29 (0.01), and 0.29 (0.01). For SCS, the estimates were 0.17 (0.01), 0.22 (0.01), 
and 0.23 (0.01), respectively. The genetic correlations between MY and FY across parities ranged from 0.38 (0.02) 
to 0.65 (0.01), while those between MY and PY ranged from 0.63 (0.02) to 0.88 (0.00). The genetic correlations 
between FY and PY ranged from 0.52 (0.01) to 0.77 (0.01). These results will be considered for application in the 
national genetic evaluation of production and SCS traits in Korean Holsteins.
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Genomics meets Precision Livestock Farming: combining omics and sensor-based phenotyping in 
dairy cattle
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The integration of advanced technologies in livestock farming offers new opportunities to improve animal welfare 
and productivity. This study, within the NextGenerationEU framework of the ”Next Generation Animal Pro-
duction” project, explores the combination of thermal imaging, video surveillance, pedometers, and genomic 
data to monitor dairy cattle behavior and health. The objective is to develop an integrated system using multiple 
data sources for precision phenotyping, early health detection, and breeding optimization. Thermal cameras and 
video surveillance capture physiological and locomotion data, while activity sensors track movement patterns. 
Phenotyping will include 900 Holstein cattle from four Croatian farms. Genotyping with a 700K SNP array will 
enable analysis of genomic variability linked to analysed traits. In addition to linear models, machine learning 
will identify key indicators of disease susceptibility and welfare. Preliminary results show significant correlations 
between genomic markers and behavioral traits, suggesting a genetic basis for activity levels and stress resilience. 
Certain allele variants are associated with these traits, emphasizing the potential of genomic selection to improve 
welfare and productivity, while integrating sensor data facilitates early detection of behavioral anomalies. This 
study highlights the potential of integrating genomics and digital phenotyping in future breeding programs.
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