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This study was conducted to establish a genetic evaluation system applicable to general farms for im-
proving cows raised on farms. The analysis used Best Linear Unbiased Prediction (BLUP) and Genomic
Best Linear Unbiased Prediction (GBLUP) for 619 cows raised in Gyeonggi-do Province and compared
and analyzed the accuracy of the estimated breeding value according to four traits (carcass weight,
loineye muscle area, back fat thickness, and marbling). In the case of the GBLUP method, the size
of the reference population was divided into different four groups and analyzed. The analysis results
confirmed that the accuracy of the breeding value of each trait increased as the size of the GBLUP
reference population increased. Comparing the accuracy of the breeding values estimated using the
BLUP and GBLUP methods, it was confirmed that when the breeding values were estimated using
the GBLUP method, they increased by 0.10, 0.09, 0.09, and 0.11 for carcass weight, eye muscle area,
back fat thickness, and marbling scores, respectively. Applying the GBLUP method to the evaluation
and selection of cows can enable precise and accurate individual selection, while increasing the size
of the reference population can make even more accurate individual selection possible, thus increasing

selection efficiency.
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Table 1. Reference population statistics according to BLUP method

Analysis Sex Refelﬁence . Trait Mean S.D Max Min
method population size

CWT 43270 54.85 737 138

LMA 93.04 12.27 182 3

Male 186,332 BET 1351 5.46 59 1

BLUP MSC 5.75 2.04 9 1
method CWT 34320 50.83 690 122

LMA 82.54 12.05 195 5

Female 153,357 BFT 12.85 5.68 78 1

MSC 414 1.96 9 1

CWT, Carcass weight; LMA, Loineye muscle area; BFT, Backfat thickness; MSC, Marbling score; S.D, Standard deviation

Table 2. Reference population statistics according to GBLUP method

Analysis Refeljence . Trait Mean SD Max Min
method population size
CWT 4121 51.53 692 159
GBLUP 12.000 LMA 95.92 12.10 156 20
method ’ BFT 1441 4.87 47 1
MSC 6.10 1.84 9 1

CWT, Carcass weight; LMA, Loineye muscle area; BFT, Backfat thickness; MSC, Marbling score; S.D, Standard deviation
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Table 3. Heritability and Variance of test population to analysis method

Trait
Analysis method Type
CWT LMA BFT MSC
Genetic Variance 1,416.00 55.56 14.81 2.310
BLUP method Residual Variance 1,206.00 83.30 15.64 1.745
Heritability 0.540 0.400 0.486 0.570
Genetic Variance 827.220 43.885 8.131 1.303
GBLUP method Residual Variance 1,399.700 83.378 15.374 1.678
Heritability 0.371 0.345 0.346 0437

CWT, Carcass weight; LMA, Loineye muscle area; BFT, Backfat thickness; MSC, Marbling score
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Table 4. Breeding value and accuracy estimated by BLUP and GBLUP

CWT LMA BFT MSC
Analysis Reference
method Population size EBV Acc EBY Acc EBV Acc EBV Acc
(kg) (ecm) (mm) (Score)

6,000 -0.027 0.583 0.140 0.573 -0.299 0.574 0.008 0.605
GBLUP 8,000 0.087 0.613 0.289 0.603 -0.365 0.603 0.007 0.635
method 10,000 0.598 0.646 0.389 0.636 -0.335 0.637 0.021 0.668

12,000 0.792 0.672 0.593 0.662 -0.326 0.662 0.044 0.693

BLUP 339,689 10.747 0.575 3.207 0.566 -0.232 0.572 0.614 0.578

method

CWT, Carcass weight; LMA, Loineye muscle area; BFT, Backfat thickness; MSC, Marbling score; EBV, Estimated breeding value;

Acc, Accuracy.
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