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Effects of inbreeding coefficients on carcass traits
for mating scheme in Hanwoo
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Abstract In South Korea, Hanwoo farms commonly utilize semen from bulls based on Korean Proven
Numbers (KPNs) to enhance carcass characteristics. However, the continuous selection of specific KPNs
has led to an increase in inbreeding coefficients, which previous studies have linked to a decline in
reproductive efficiency. This study aimed to explore the impact of inbreeding coefficients on carcass
traits and highlight the need for strategic breeding programs that reduce and manage inbreeding levels.
The carcass characteristics and pedigree records of 6,300 Korean cattle born between 2013 and 2018
in seven regions were analyzed. The characteristics studied included Final Weight (FWT), Carcass Weight
(CWT), Dressing Percentage (DRP), BackFat Thickness (BFT), Eye-Muscle Area (EMA), and Marbling Score
(MSC). Breeding values and inbreeding coefficients were also evaluated. The analysis revealed a
significant improvement in all carcass traits in 2018 compared to 2013 (p<0.05). Notably, for KPN, a
highly favored and frequently used characteristic, a broad range of offspring breeding values was
observed. In addition, when the inbreeding coefficient exceeded 3%, a sharp decline in carcass
performance was noted, complicating the prediction of offspring breeding value. Specifically, the
analysis showed reductions from ~812 to 808kg in FWT, ~489 to 485kg in CWT, ~117 to 112ar in EMA,
and ~8.35 to 8.20 in MSC. Also, pedigree analysis indicated a marked increase in the proportion of
individuals with high inbreeding coefficients; specifically an increase from ~4% in 2013 to ~30% in 2018
and a recent surge to ~80%. Addressing this issue requires precise mating algorithms that reduce
inbreeding coefficients and incorporate a diverse range of KPN semen types.
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Table 1. Number of observations by Birth year,
Region, Slaughter year and Slaughter age
of steer in Hanwoo.

Birth Heads Ll Heads| Region |Heads Slawzizes Heads
year season age
2013 | 1,049 Spring |2,541] A | 900 27 161
2014 | 1,049 | Summer | 1,441 B 900 28 354
2015 |1,054| Fall 989 C 899 29 766
2016 | 1,048 | Winter |1,329 D 899 30 1,191
2017 1,050 E 898 31 1,298
2018 | 1,050 F 900 32 1,089
G 904 33 734
34 441
35 266

Total | 6,300 | Total [6,300| Total [6,300| Total | 6,300

E dFold 24 Rl ZAZERE EckAT
(Final Weight, FWT, kg), =A%(Carcass Weight,
CWT, keg), =AIE(Dressing Percentage, DRP, %), 5
A=A (Backfat Thickness, BFT, mm), ¥iZAdd
Z(Eye Muscle Area, EMA, ar), ZHAH=(Marbling
Score, MS, point) 5°]t}.

2.2.2 QUMY RES 0|88 SHEM

£ Aol =AEE 4 9ol M4 AFH(Harvey,
19793 A YRt d(Generalized Linear Model,
GLM)Z AREsto] EA513 1 Al oh3a} o] AAst
k.

yvir = ¢ + YR, + SN; + ASy + LO; + e (1)
od71A,

p = W,
YR, = A &4 W% (i = 2013, 2014, ..., 2018),
SNy = A &4 A ( = & A% 7K AR).
AS; = AR == 99 (k = 26, 27, ..., 35),
LO, = RA &3+ A9 (n= A, B, C, D, E, F, G)
e = AFET}
EAFEE duEYd EA4S fIske] SAS(Statistical
Analysus System) 9.45A X2 135 o]-g-olo] Hta}k
HEEZUE T390t} $94 AAL Duncan testE 0]
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Table 2. Number of observation, overall means and standard deviations for carcass traits of Hanwoo steer by

M\

M.

birth year
Carcass Traits
Year No.
FWT CWT BFT EMA MSC
2013 1,049 797.73+40.83 497.73+23.88 10.85+2.78 110.02+13.07 7.78+1.08
2014 1,049 799.14+40.90 480.94+24.58 10.13+2.41 113.53+12.32 8.24+0.81
2015 1,054 799.97 +43.24 481.51+25.63 10.03+2.35 114.70+£12.28 8.36+0.72
2016 1,048 804.41+43.97 483.67+28.20 10.31£2.26 117.53+12.09 8.49+0.68
2017 1,050 804.70+45.57 484.95+28.49 9.90+2.33 116.57+12.55 8.34+0.74
2018 1,050 804.91+47.30 484.89+29.61 9.95+2.36 113.45+11.31 8.20+0.86
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Fig. 1. Usage frequency of KPN ranking first to fourth place by region
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Fig. 2. Comparison of breeding value of carcass weight among KPNs based on birth year and region
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Fig. 3. The most complicated pedigree analysis in this study
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