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ABSTRACT

This study was carried out to estimate average inbreeding coefficients, relatedness and effective population size of breeding

bulls and to suggest optimal alternatives on problems of current
were obtained from 1,128 heads of Livestock Improvement Main
young bulls was obtained from 3,760 heads of Korea Animal

Hanwoo improvement system. Data on proven and young bulls
Center from 1983 to 2008. Pedigree information on proven and
Improvement Association. Average inbreeding coefficients and

average relatedness of proven and young bulls were estimated at the range of 0.04-0.07%, 0.10-6.82%, respectively. Effective
population size was estimated for 220 heads from the average rate of inbreeding of last 26 years. Average inbreeding coefficient
is rising rapidly for the last two years as well as average relatedness. Effective population size was estimated for 47 heads for
the last five years. These results suggest that selection criteria of proven bulls should include not only genetic evaluation of
carcass performance from progeny-test, but also inbreeding and relationship coefficients, in order to maintain genetic variability of
Hanwoo. In addition, effective population size should be increased by increasing the number of proven bulls.
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Table 1. Number of inbred bulls, ratio of inbred bulls, average inbreeding coefficients, number of total scala and
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non-zero scala, ratio of non-zero scala and average relatedness in NRM

Year NB” NIB? RIB' (%)  AICY(%) NTS” NNS® RNS"(%)  ARY(%)
1983 51 0 0 0 2,550 10 0.38 0.10
1984 62 1 1.61 0.40 3,782 40 1.06 0.22
1985 53 0 0 0 2,756 28 1.02 0.25
1986 49 0 0 0 2,352 32 1.36 0.31
1987 44 0 0 0 1,892 58 3.07 0.60
1988 44 0 0 0 1,892 102 539 1.30
1989 37 0 0 0 1,332 44 330 0.66
1990 36 1 2.78 0.09 1,260 44 3.49 0.68
1991 39 0 0 0 1,482 90 6.07 0.95
1992 30 0 0 0 870 76 8.74 1.44
1993 39 0 0 0 1,482 82 5.53 0.82
1994 29 0 0 0 812 140 17.24 1.56
1995 37 0 0 0 1,332 150 11.26 1.20
1996 31 0 0 0 930 120 12.90 1.51
1997 61 2 3.28 0.04 3,599 1,064 29.07 3.13
1998 62 5 8.06 0.29 3,782 1,044 27.60 2.62
1999 50 4 8.00 0.23 2,450 778 31.76 2.94
2000 51 3 5.88 0.21 2,550 982 38.51 2.76
2001 40 3 7.50 0.23 1,560 572 36.67 1.75
2002 37 5 13.51 0.17 1,332 740 55.56 2.17
2003 34 4 11.76 0.11 1,122 714 63.64 4.50
2004 50 4 8.00 0.16 2,450 1,772 72.33 338
2005 40 9 22.50 0.19 1,560 1,316 84.36 453
2006 46 12 26.09 021 2,070 1,832 88.50 4.56
2007 47 6 12.77 0.71 2,162 1,634 75.58 6.82
2008 28 12 42.86 0.97 756 690 91.27 523

YNB:Number of bulls; ’NIB:Number of inbred bulls; *’RIB:Ratio of inbred bulls; 4)AIC:Avera\ge inbreeding coefficients; *NTS:Number of

total scala-except diagonal scala of numerator relationship matrix;

Y AR:Average relatedness
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Table 2. Estimated generation interval (L) by birth year

Generation interval Generation interval
Year - Year -
sire to son dam to son Average sire to son dam to son Average
83 297 1.79 2.38 96 7.31 5.48 6.39
84 4.56 3.11 3.83 97 7.86 5.22 6.54
85 6.67 437 5.52 98 7.93 4.60 6.27
86 7.21 6.32 6.77 99 7.61 6.01 6.81
87 8.54 4.04 6.29 00 7.21 4.44 5.82
88 6.95 6.06 6.51 01 6.83 4.44 5.63
89 6.15 5.88 6.01 02 6.88 4.86 5.87
90 7.11 5.86 6.48 03 6.53 5.19 5.86
91 7.44 5.45 6.45 04 6.82 4.68 5.75
92 7.51 6.96 7.23 05 6.62 4.74 5.68
93 7.09 6.82 6.95 06 6.98 5.27 6.12
94 7.07 6.29 6.68 07 7.44 5.73 6.59
95 7.20 5.75 6.48 08 8.12 5.13 6.63
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Table 3. The rates of increase in inbreeding coefficients
(Fx) and the estimates of generation interval
(L) in each year and the effective population

size (Ne)
Year Fx Generation interval
1983 - 2.38
1984 0.4032 3.83
1985 —0.4049 5.52
1986 0 6.77
1987 0 6.29
1988 0 6.51
1989 0 6.01
1990 0.0868 6.48
1991 -0.0869 6.45
1992 0 7.23
1993 0 6.95
1994 0 6.68
1995 0 6.48
1996 0 6.39
1997 0.0384 6.54
1998 0.2515 6.27
1999 -0.0634 6.81
2000 -0.0121 5.82
2001 0.0200 5.63
2002 -0.0656 5.87
2003 -0.0599 5.86
2004 0.0472 5.75
2005 0.0303 5.68
2006 0.0195 6.12
2007 0.5099 6.59
2008 0.2593 6.63
1983~2008 1999~2008 2004~2008
F(%)" 0.0374 0.0685 0.1732
L 6.06 6.08 6.15
N 220.46 120.05 46.90

Y F(%): average of the rate of increase in inbreeding coefficients;

? L: generation interval; ’N.: effective population size.
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