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ABSTRACT

Hanwoo is Korean native beef cattle which contains high-marbled meat. To maintain genetic diversity and preserve the breed of
Hanwoo, the Hanwoo research institute of the National Institute of Animal Science (NIAS) has been conducting research on the
formation of Selection line (SI) using their own sires and 300 cows for 15 years. As a results, principal component analysis (PCA) of
the group using Korean proven bull semen and the Sl group showed genetic differences explained by 1.39% and 1.23% variance,
although complete differentiation was not achieved. However, due to differences in group size and selection intensity, the genetic
improvement rate was somewhat lower. By understanding the characteristics of this herd and continuing related research to form a
group with differentiated breeding objectives, it is expected that in the future, the creation of specialized herd with genetic diversity
will contributed to the preservation of the Hanwoo breed.
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INTRODUCTION
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MATERIALS AND METHODS
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FME 2M (Principal Component Analysis; PCA)
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AT 24 AR 1599 203K ARG IO R HEHSL BE URTe) SHH 242 Aol HAL 9o
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chip AHE S AF5HITE AR BA.S GCTA(Yang et al. 2011) T2 18-S AR&5}o] 4885191 0, A|Z15H= R 57]#] 2] ‘ggplot2’
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Sote Ao ® FAsh 27 5 AR RS ul @) T US AakghE Yehdnh el/dolu £ S vliAlsto] REksh At 3t
= & 4= lom, AlZto] AA| A Q &= o] Qlof 2 Aol o] &SItk AlE ol S IR AU 2= F 471 =, TR HEA
FAE Adksk= Ade] 719k fAFsE 2719] Yo (Large population)©l| A 2] -1 4| A& 3-(Scenariol) F-(Scenario2), Al5-% A
of| o] 3% 4| At -F(Scenario3), F(Scenario4) 3 T} (Tablel).

Table 1. Scenarios for deterministic simulation.

Scenariol Scenario? Scenario3 Scenario4
Large population 0 0] X X
Selection line population X X 0] ¢
Genotype 0] X ) X
£% BHE 70 74 PP /b4 =4 Yol thet A4 ANFFE Aok} ok 202 MY Selch b =X B URE =
AF, SAGFA, SAEHA, ZU A= ARSI, FA] ESR4AE A L6]~— A 44 J L(-1):1:6 2 ZAA 75215 +

=
X o )

ATE. s g A W 4= 0] 9] 9] AlE o] Hof| H 23t IS (90%), HIARE (5%) 5 7IEHAFE2 25 UotAl Aol

Al Zelo] Mol o] 83 FA0] 47 U BHY YR MY AT-S0| BROR 45T (Table 2)
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Table 2. Heritability, phenotypic mean and genetic and phenotypic correlations among traits.
Traits Values References
Heritability CWT! 0.3 Roh et al., 2004; Choi et al., 2006; Moon et al., 2007; Hwang et
BFT2 0.34 al., 2008; Park et al., 2013; Choi et al., 2015; Do et al., 2016; Lee
EMA3? 0.33 & Lee 2016; Srivastava et al., 2019; Lopez et al., 2020; Mehrban
MSH 0.45 et al., 2020; Park et al., 2020; Mehrban et al., 2021; Kim et al.,
' 2022
Phenotypic mean CW 372.19 Choi et al., 2006; Hwang et al., 2008; Choi et al., 2015; Do et al.,
BFT 10.56 2016; Srivastava et al., 2019; Lopez et al., 2020; Mehrban et al.,
EMA 83.64 2020; Park et al., 2020; Mehrban et al., 2021; Kim et al., 2022
MS 4.13
Genetic correlation CWT-BFT 0.19 Park & Park, 2002; Roh et al., 2004; Choi et al., 2006; Moon
CWT-EMA 0.58 et al., 2007; Hwang et al., 2008; Park et al., 2013; Choi et al.,
CWT-MS 0.22 2015; Do et al., 2016; Srivastava et al., 2019; Lopez et al., 2020;
BFT-EMA 011 Mehrban et al., 2020; Park et al., 2020; Mehrban et al., 2021
BFT-MS 0.07
EMA-MS 0.27
Phenotypic correlation CWT-BFT 0.32 Roh et al., 2004; Moon et al., 2007; Hwang et al., 2008; Lee
CWT-EMA 0.56 et el,, 2011; Choi et al., 2015; Do et al., 2016; Srivastava et al.,
BFT-EMA 0.06 Mehrban et al., 2021
BFT-MS 0.15
EMA-MS 0.21
ICWT: Carcass weight; 2BFT: Back fat thickness; *EMA: Eye muscle area; *MS: Marbling score
HIW 4 A eh(Large population)= 213 Al €0 dofl= A £ 22 120052 YAE ARSIl 71551l o, oljs) A
S 3050) W4ARE ALGIITH 7|22 A% Sholck W, A5 0] 29 30050 P Aol whal 105.9) W4AS A%
stof ARgRtTH AL 75l 4 58 4= oA -3 AFE.9] 7ol whet Best Linear Unbiased Prediction (BLUP) *H-& ©
galglon], =4 @He] 49 Belo] Y E A7] Br)s 617 tho] 44 o] Hol= Hz-S3} whalnle] 4R} Qlrk 714 a5
4N RE = 2470 Dol =2 2k 0] TA| HRIL e A 02 71 St Rl AR o] A= Al PAof thaf 042 7
sfglon, BA e LR URA R e S Besle] R RS oS atc.
USSR A2 2000 0| FRE] A M4 E A R FEo}o] 719 o4 300F FR HEE 2A
Z7o) 24 BH B3NS4 BE W] §AH 24 Ao| 2 Helshy] o) HENSLZ BEU Y] 74
AlgH A} AlE S0 2A(SL HepyF BE3M A S o] 83 o2 el Hlo HolA Qe 2oz Sel=glom, pClat
2}k 1.39%, 123%2] 242 Argetal 3182 eIl (Fig 1)
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Figure 1. Principal component analysis (PCA) plot for Selection line and commercial farms.
58 AAE Hall So7E AMS-olHA =5 A 717 28-307HE Q1 20142015948 AlFE KA SO A
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Table 3. Statistics of progeny’s economic traits for Selection line and Korean proven bull.

Selection line Korean proven bull p-value
n mean SD# min max n mean SD min max
BFT (mm)' 60 15.57 3.81 8 23 62 15.00 4.58 6 30 0.459
EMA(cm?) ? 60 89.05 744 70 103 62 89.60 11.30 66 124 0.752
CWT(kg) ® 60 42180 3548 353 524 62 42870 4348 267 517 0.333
MS (score) + 60 6.38 1.46 2 9 62 6.18 1.44 2 9 0.435
MC (score) ° 60 4.80 0.55 2 6 62 4.90 0.30 4 5 0.200
FC(score) ® 60 3.00 0.18 2 4 62 3.02 0.22 2 4 0.662
Texture (score) 60 1.03 0.18 1 2 62 1.03 0.18 1 2 0.974
Maturity (score) 60 2.10 0.30 2 3 62 2.15 0.36 2 3 0.451
Age (months) 60 29.74 0.60 2811 30.58 62 29.56 076 2811 30.54  0.127
BW (kg)’ 60 71480 6014 5983 8881 62 72670  73.69 4525  876.3 0.333

BFT: Back fat thickness; 2EMA: Eye muscle area; *CWT: Carcass Weight; “MS: Marbling score; "MC: Meat color; °FC: Fat color;
’BW: Body weight; *SD: Standard deviation

T5Y 18 20| wA A Hl Wl A (Fig2), $FL ATE Wod ool C5F EE0] oF 64%p o 7 A
g 82 1-530] A5 % Frolq 7.3%p o Al LR HE 212 8kl sigick
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Figure 2. Pie charts of meat grade in Selection line (A) and Korean proven bull (B).
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