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A Study on the Analysis of EBV Accuracy and Corrected
Phenotype Correlation in Hanwoo Korean Proven Bull(KPN)

Ji-Hyun Son', Yang-Mo Koo, Yeoung-Ho Jeoung®, Sung-Jin Kim', Tae-Jeong Choi’, Mi-Na Park?, Deuk-Hwan Lee®

'Genetic & IT Solutions Department, KAIA, Seocho, 06668, Korea
*Animal Genetics & Breeding Division, NIAS, Cheonan, 31000, Korea
*Department of Animal Life & Environment Science, Hankyong National University, Anseong, 17579, Korea

ABSTRACT

This study was conducted to solve the problem of Korean Proven Bull (KPN) currently being selected by progeny test. The Estimated
Breeding Values (EBV) accuracy of KPN was estimated using the carcass traits data of Hanwoo that was raised and slaughtered directly
in the farm, and the ability of KPN was re-evaluated and verified to determine whether it could be used to improve the EBV accuracy
and test system of Hanwoo KPN. The heritability of Carcass Weight (CW), Eye Muscle Area (EMA), Backfat Thickness (BF), Marbling
Score (MS) calculated from the estimated parameters were evaluated to be 0.23, 0.23, 0.20, and 0.27, respectively. The accuracy of EBVs
estimated from farm slaughter data for KPN 643 animals with progeny's carcass traits data was 0.89, 0.85, 0.89, and 0.90, respectively,
and the EBV accuracy estimated through the station progeny test was approximately 10~11% higher than farm progeny. In the
progeny test, the progeny phenotypic data collected from the progeny test showed an accuracy of about 0.70 to 0.75 on average, and
the proportion of KPNs with an accuracy of 0.9 or higher was 4.8%, 3.6%, 3.3% and 4.2%, respectively, in CW, EMA, BF, and MS. The
accuracy of EBVs estimated from carcass traits data slaughtered at Hanwoo farms was greater than 0.7 in KPNs over 98%, and the ratio
of KPNs with accuracy greater than 0.9 was 56.6%, 56.8%, 55.4%, and 58.8%, respectively, in CW, EMA, BF, and MS. This is believed to be
due to the relatively high average number of progeny per KPN at 2,455 animals in farm slaughter data. In addition the carcass traits data
of progeny animals was investigated to determine whether the estimated EBV for the selection of Hanwoo KPN expressed EBV's ability
in the progeny born from KPN, and the corrected phenotype performance, which eliminated convenience by farm and slaughter year-
season, was conducted using the investigated data. In the same way, a secondary verification EBV using the farm carcass traits data was
also conducted with corrected phenotype performance and rank correlation. In comparison with progeny test EBV, the rank correlation
was estimated to be 0.62, 0.57, 0.54, and 0.52, showing results below the theoretical EBV accuracy estimate of 0.78. Therefore, in order to
increase the accuracy of KPN, it is necessary to increase the number of progeny test farms, increase the number of progeny test animals,
and add novel traits to produce future generations that slaughter at the point of slaughter (30~31 months). This problem will be a long-
term goal due to the difficulty of securing budgets and participating in farms, and it is expected that the existing KPN ranking will be
able to be supplemented with a system that can re-evaluate KPN semen with field data approximately three years after production.
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Table 1. General performances for carcass traits in Hanwoo

Traits (unit) Obs. Mean STD Min Max
Data from the field

CW (kg) 1,579,278 436.03 48.27 250 650
EMA (cmd) 1579278 92.09 11.04 40 140
BF (mm) 1579278 13.53 511 1 40
MS (score) 1,579,278 5.73 1.87 1 9
AS (days) 1579278 922.95 44.84 824 1,006
Data from progeny test at station (Up to progeny test 64th)

CW (kg) 7,267 353.83 49.41 158 562
EMA (cm?) 7,263 79.78 9.28 40 130
BF (mm) 7268 9.26 3.94 1 35
MS (score) 5,432 3.53 1.64 1 9
AS (days) 7,268 722.45 20.56 411 896

STD:Standard deviation, AS:Age at slaughter, CW:Carcass weight, EMA:Eye muscle area, BF:Backfat thickness,
MS:Marbling score.

Table 2. Number of records (Obs.) and means(=standard deviations) for carcass traits by age at slaughter on farming data

AS Obs. Carcass traits

CW (kg) EMA (cm?®) BF (mm) MS(score)
20~21 5,975 329.5]1+66.87 75.9j£14.28 8.8114.26 3.3h=*1.93
22~23 18,073 364.111+58.61 81.6h=+12.58 10.0h+4.24 4.0gt1.94
24~25 52,270 394.6g+54.03 86.6g1+11.87 11.5f+4.57 4.8e+1.96
26~27 199,948 417.2+49.11 89.9f+11.15 12.6e+4.77 5.4d+1.91
28~29 603,195 430.6e+47.87 91.5¢+11.04 13.3d£5.00 5.7¢*+1.88
30~31 759,076 438.8c148.58 92.3a*11.16 13.7b%5.28 5.8ab+1.87
32~33 401,910 443.0a+50.94 92.5a+11.42 13.9a+5.51 5.8a+1.89
34~35 135,310 443.6a+53.85 92.5a+11.85 13.9a+5.72 5.8a+1.91
36~37 41,458 441.3b+57.56 91.9b+12.13 13.7b%5.93 5.7b£1.95
38~39 14,676 437.9c£61.25 91.2d+12.44 13.5¢%6.03 5.7¢%+1.99
40~41 3,781 435.4d+£62.26 90.6e+£12.43 13.3d%5.99 5.6c*1.98
overall 15,103 374.3h=*106.7 81.0i+18.94 11.0g+6.32 4.3f+2.55

AS:Age at slaughter(month), CW:Carcass weight, EMA:Eye muscle area, BF:Backfat thickness, MS:Marbling score.
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Table 3. Heritabilities(h?), variance components, genetic correlation(upper diagonals) and phenotype
correlation(below diagonals) by sire model

Trait 12 : Cv : Correlations

Sire Residual CW EMA BF MS
CW(kg) 0.23 114.70 1860.00 0.56 0.16 0.26
EMA (cm) 0.23 6.59 105.60 0.49 0.17 0.53
BF(mm) 0.20 1.25 2341 0.33 0.04 -0.04
MS(score) 0.27 0.22 3.07 0.17 0.39 0.07

CW:Carcass weight, EMA:Eye muscle area, BF:Backfat thickness, MS:Marbling score.
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Accuracy of bull by number of offspring
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Figure 1. Accuracy of bull by number of offspring (progeny) for carcass weight.

Accuracy of bull by number of offspringW
Trait : Eye muscle area(EMA)
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Figure 2. Accuracy of bull by number of offspring (progeny) for eye muscle area.

Accuracy of bull by number of offspring
Trait : Backfat thickness(BF)
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Figure 3. Accuracy of bull by number of offspring (progeny) for backfat thickness.
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Accuracy of bull by number of offspring
Trait : hMarbling score(h8)
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Figure 4. Accuracy of bull by number of offspring (progeny) for marbling score.
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Table 4. Means (STD) for accuracies of EBVs of carcass traits by each test

Traits Field Test Progeny Test Diff.
Proven Bull (n=643)
W 0.893(0.10) 0.782(0.15) 0.11
EMA 0.895(0.10) 0.780(0.09) 0.11
BF 0.885(0.11) 0.780(0.08) 0.10
MS 0.901(0.09) 0.794(0.08) 0.11
Young Bull (n=171)
CW 0.529(0.04) 0.636(0.02) -0.11
EMA 0.530(0.04) 0.593(0.02) -0.06
BF 0.528(0.04) 0.581(0.02) -0.05
MS 0.531(0.04) 0.606(0.02) -0.08

STD:Standard deviation, CW:Carcass weight(kg), EMA:Eye muscle area(ci), BF:Backfat thickness(mm), MS:Marbling
score(score).

Table 5. Information of sire and progeny records on progeny test and farming field data

Item No. of Sire No. progeny/Sire STD Min Max
Field data 643 2,455 4,227.2 10 18,573
Progeny data 1,007 8 35 1 36

Table 6. Comparison with accuracy of estimated breeding value and realized accuracy in proven bull

Traits Theoretical accuracy Realized accuracy” Diff.
progeny test & (progeny)
CW 0.782 0.618 -0.164
EMA 0.780 0.568 -0.212
BF 0.780 0.544 -0.236
MS 0.794 0.523 -0.271
The 2nd test (field)
CW 0.893 0.928 0.035
EMA 0.895 0.931 0.036
BF 0.885 0.927 0.042
MS 0.901 0.943 0.042

U rank correlation between EBV and Corrected phenotype
CW: Carcass weight(kg), EMA: Eye muscle area(cn), BF: Backfat thickness(um), MS: Marbling score(score).

Table 7. Rank correlation between corrected phenotype(CP) and estimated breeding value(Progeny and Field) in
proven bull with progeny observation

Traits Progeny*CP® Field*Cp® Diff.>®
CW 0.618 0.928 0.310
EMA 0.568 0.931 0.363
BF 0.544 0.927 0.383
MS 0.523 0.943 0.420

CW: Carcass weight(kg), EMA: Eye muscle area(cn), BF: Backfat thickness(um), MS: Marbling score(score).
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Figure 5. Compare with corrected phenotype rank and EBV rank of carcass weight.
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Figure 6. Compare with corrected phenotype rank and EBV rank of eye muscle area.
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Figure 7. Compare with corrected phenotype rank and EBV rank of backfat thickness.
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Figure 8. Compare with corrected phenotype rank and EBV rank of marbling score.
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Table 8. Estimated breeding values and their accuracies by progeny test and industry data, and rank correlation of
EBV between by progeny test and farming field data (N=340)

Progeny test Field Data
Trait EBV Acc EBV Acc Corr
Mean SD Mean SD Mean SD Mean SD
CW 15.48 19.03 0.82 0.05 -1.33 10.18 0.98 0.02 0.78
EMA 3.55 4.57 0.81 0.05 0.31 242 0.98 0.02 0.79
BF -0.25 193 0.81 0.05 -0.29 1.06 0.98 0.02 0.73
MS 0.25 0.93 0.82 0.06 0.12 0.45 0.98 0.02 0.73
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