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ABSTRACT

This study was implemented to provide economic value of Korean native cattle (hanwoo) and investigate the genetic
improvement effect of Korean native cattle in domestic farmhouses based on the genetic evaluation results of 1,926 breed
bulls from K001 to KPN1359 selected from 1998 to 2017 by the National Institute of Animal Science at Rural Development
Administration as well as the pedigree registration individual data of a total of 6,788,048 heads of 118,101 farmhouses from
which pedigree data were collected from 1970 to 2017 under the Korean native cattle registration project by the Korea
Animal Improvement Association. Pedigree Index (PI) equation is Plieggee ingex = (Sire EBVX0.5) + (Sire of Dam EBV X 0.25)
+ (Grand Sire of Dam EBVX0.125). Pl genetic capability is divided into A grade (20%), B grade (25%), C grade (25%), and
D grade (30%) and the PIs of individuals registered for the recent 5 years were referred to as the baseline. The results
indicate that, every time and over years, each quantile rose, showing the improving genetic capability of evaluation group
each time. The economic effect amount thanks to genetic improvement by year of birth ranged from KRW 101 billion to
KRW 345 billion. The genetic capability of individuals born every year showed an average of about KRW 208.7 billion of
improvement effect.
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Table 1. Basic statistic of pedigree index for hanwoo

Sex Traits N MEAN STD Min Max
CW 6,788,048 7.90 7.96 -21.76 44.61
Total EMA 6,788,048 2.80 2.40 -6.56 15.50
BFT 6,788,048 -0.22 0.91 -4.07 4.62
MS 6,788,048 0.54 0.49 -1.70 2.82
CW 3,611,940 7.70 7.94 -18.91 44.61
Female EMA 3,611,940 2.72 2.40 -6.56 14.61
BFT 3,611,940 -0.21 0.91 -4.07 4.62
MS 3,611,940 0.53 0.49 -1.70 2.70
CW 3,176,108 8.12 7.98 -21.76 44.61
Male EMA 3,176,108 2.89 2.40 -6.56 15.50
BFT 3,176,108 -0.24 0.91 -4.07 4.40
MS 3,176,108 0.57 0.48 -1.40 2.82

*CW: Carcass Weight, EMA: Eye Muscle Area, BFT: Backfat Thickness, MS: Marbling Score
*Birth year range of all data used in this study: 1970~2017
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Table 2. Means of pedigree index by birth year

Birth year N CW EMA BFT MS

1970 1 -2.50 0.88 -0.60 -0.06
1980 8 1.49 0.40 0.27 -0.08
1981 7 4.22 0.96 0.18 -0.09
1982 4 4.46 1.00 0.27 -0.11
1983 12 1.64 0.45 0.14 -0.02
1984 24 -1.53 -0.34 0.09 0.01
1985 34 0.23 0.08 -0.01 0.08
1986 62 0.87 0.44 0.09 0.00
1987 100 0.29 -0.06 0.15 0.03
1988 122 1.58 0.38 -0.03 0.03
1989 147 1.48 0.19 0.17 0.08
1990 263 1.74 0.30 0.31 0.05
1991 363 0.17 0.06 0.28 0.01
1992 518 -0.03 -0.12 0.23 -0.02
1993 1,950 -0.14 0.10 0.02 -0.04
1994 8,534 0.59 0.02 0.23 0.02
1995 10,755 1.68 0.34 0.28 0.06
1996 37,201 1.25 0.28 0.37 0.05
1997 55,141 0.96 0.07 0.30 0.06
1998 44,583 1.15 0.18 0.37 0.08
1999 39,933 0.20 0.02 0.18 0.05
2000 51,567 2.18 0.42 0.43 0.09
2001 73,783 2.56 0.50 0.43 0.28
2002 122,535 3.51 1.11 0.12 0.24
2003 152,866 4.82 1.25 -0.15 0.11
2004 169,241 3.45 1.33 -0.23 0.12
2005 211,325 4.47 2.04 -0.17 0.16
2006 267,709 5.90 2.28 -0.17 0.10
2007 345,459 5.88 2.10 0.07 0.25
2008 416,639 6.66 2.52 -0.12 0.32
2009 443,464 7.81 2.72 -0.18 0.44
2010 535,014 7.22 2.56 -0.28 0.63
2011 557,753 6.58 2.35 -0.30 0.54
2012 599,610 7.61 2.71 -0.44 0.63
2013 552,709 8.44 3.14 -0.39 0.67
2014 569,126 9.29 3.46 -0.32 0.70
2015 592,056 10.68 3.69 -0.20 0.79
2016 619,929 12.98 4.42 -0.26 0.89
2017 307,501 13.51 4.68 -0.41 1.02
Hr}

Table 5ol A = A Te] &A1 Fot it 2 AAFA(=AS, SATHA, ZUREE)2 BA7H17H 485 737
ogote vetiglch. 2t F8HE A7 Ex = 2007 = dh- kel 8 (S SAtehe) ARzl AlAE FEE 7RI E A

S
i -

[e)

el

3 Bl
STk A7 EAEL 1kgd 17,8528, SAITRAL 1o 6,8179), SR == 1799 330,216 201910} 24| &7}
Rele 7k ZYFEE Bl ol BEAI 5oL G FAHIES Foto] ESIeITE 2UEEE SRR o] ofet A A
oAb Bl 101I2lolA 3453 elele] el Ltetlgiom ol eojuts 7jlSe] R 752jo] B oF 208702l
AheFRakE Uelde 202 Uehet.
olo} o] ZYAELE Exak 448 4417 Aol ol HAIETole] 7125 Z7Nek ZA1E etiol /i W] o

lo K % oo |or

Journal of Animal Breeding and Genomics Vol. 2, No. 4, 2018 - 217



Mi-na Park, Tae-Jeong Choi, Yang-Mo Koo, Ki-Hwan Lee, Dae-Hyeop Cha, Ji-Hyun Son, Seung-Hee Roh, Chung-il Cho, Hyo-Sun Kim, Byong-Ho Park

Table 3. Basic statistic of carcass traits by evaluation period

Traits Period of Eval. N Mean Std Skewness Kurtosis
2014_2 2,410,202 7.58 7.50 0.11 -0.39
2015_1 2,709,907 7.85 7.84 0.24 -0.28
2015_2 2,650,407 8.23 7.63 0.31 -0.05
CW 2016_1 2,737,133 8.38 7.57 0.43 0.22
2016_2 2,661,251 9.24 7.77 0.47 0.35
2017_1 2,872,651 10.08 7.99 0.50 0.32
2017_2 2,843,165 10.57 7.87 0.52 0.30
2014_2 2,410,202 2.73 2.23 0.08 -0.02
2015_1 2,709,907 2.84 2.33 0.09 0.10
2015_2 2,650,407 2.99 2.30 0.06 0.15
EMA 2016_1 2,737,133 3.05 2.30 0.23 0.18
2016_2 2,661,251 3.25 2.32 0.26 0.51
2017_1 2,872,651 3.52 2.41 0.38 0.64
2017_2 2,843,165 3.74 2.41 0.35 0.44
2014_2 2,410,202 -0.30 0.85 0.15 0.01
2015_1 2,709,907 -0.29 0.85 0.08 0.08
2015_2 2,650,407 -0.27 0.84 0.11 0.27
BEFT 2016_1 2,737,133 -0.27 0.84 0.15 0.28
2016_2 2,661,251 -0.24 0.83 0.19 0.28
2017_1 2,872,651 -0.30 0.81 0.17 0.29
2017_2 2,843,165 -0.31 0.84 0.17 0.06
2014_2 2,410,202 0.61 0.40 0.36 -0.10
2015_1 2,709,907 0.63 0.41 0.35 -0.13
2015_2 2,650,407 0.65 0.42 0.34 -0.07
MS 2016_1 2,737,133 0.67 0.43 0.31 -0.07
2016_2 2,661,251 0.71 0.44 0.20 -0.18
2017_1 2,872,651 0.74 0.44 0.20 -0.12
2017_2 2,843,165 0.78 0.44 0.14 -0.06

Table 4. Criteria for grading(ABCD) according to evaluation period
EP N CW EMA BFT MS
20  45%  70%  20%  45% 70% 20% 45% 70% 20% 45%  70%

2014_2 2,410,202 14.26 8.466 3.363 4.632 2.913 1.566 -0.988 -0.452 0.082 0.956 0.642 0.367
2015_1 2,709,907 14.52 8.611 3.470 4.805 3.014 1.564 -0.701 -0.229 0.434 0.973 0.654 0.384
2015_2 2,650,407 14.64 9.017 3.928 4.883 3.213 1.780 -0.680 -0.217 0.411 1.001 0.670 0.409
2016_1 2,737,133 14.51 80910 4.150 4.978 3.248 1.772 -0.680 -0.224 0.399 1.024 0.702 0.421
2016_2 2,661,251 15.25 9.679 5.003 5.091 3.424 2.019 -0.670 -0.221 0.429 1.076 0.738 0.474
2017_1 2,872,651 16.36 10.30 5.741 5.392 3.679 2.259 -0.704 -0.265 0.341 1.116 0.772 0.498
2017_2 2,843,165 16.70 10.69 6.250 5.684 3.896 2.494 -0.740 -0.274 0.381 1.161 0.817 0.555

*EP: evaluation period
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Figure 2. Change of eye muscle area pedigree index by birth year
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Table 5. Economic income according to genetic change by birth year

Figure 4. Change of marbling score pedigree index by birth year

CW EMA MS Total

Birth year N API EV EEGI API EV EEGI API EV EEGI EEGI
: (Won) (Billion) : (Won) (Billion) : (Won) (Billion)) (Billion)
2008 416,639 6.66 17,852 0.5 2.52 6,817 0.07 0.32 330,216 0.44 1.01
2009 443,464 7.81 17,852 0.62 2.72 6,817 0.08 0.44 330,216 0.64 1.34
2010 535014  7.22 17,852 0.69 256 6,817 0.09 063 330216  1.11 1.9
2011 557,753 6.58 17,852 0.66 2.35 6,817 0.09 0.54 330,216 0.99 1.74
2012 599,610  7.61 17,852 081 271 6,817 0.11  0.63 330,216 1.25 2.17
2013 552,709 8.44 17,852 0.83 3.14 6,817 0.12 0.67 330,216 1.22 2.17
2014 569,126 9.29 17,852 0.94 3.46 6,817 0.13 0.7 330,216 1.32 2.39
2015 592,056 10.68 17,852 1.13 3.69 6,817 0.15 0.79 330,216 1.54 2.82
2016 619,929 12.98 17,852 1.44 4.42 6,817 0.19 0.89 330,216 1.82 3.45
2017 307,501 13.51 17,852 0.74 4.68 6,817 0.1 1.02 330,216 1.04 1.88

*A.PI: Average of Pedigree Index
*EV: Economic Value of traits(Source: Hanwoo Subcommittee, 2007)
*EEGI : Economic effects by genetic improvement
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