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ABSTRACT

This study was carried out to estimate the average inbreeding coefficients and effective population size (EPS) and to seek
alternatives on the problems of Holstein cattle in Korea. The data used in this study was obtained from the Korean Animal
Improvement Association (KAIA) and 635,268 heads of Holstein records out of 1,872,195 Holstein registration data were used for
the analysis. The average inbreeding coefficients were estimated at a range of 0.11 to 1.07%. The average inbreeding coefficients
at the 14", 19" and 22" generation were estimated at 0.43%, 0.92% and 1.07%, respectively. The estimated inbreeding
coefficients within the range of 0%, 0 to 6.25%, 6.25 to 12.5%, 12.5 to 25%, and >25% were observed in 50.5%, 48.3%, 0.8%,
0.1%, and 0.3% of the animals, respectively. The estimated effective population size (EPS) was 619 heads from the 8" to 20M
generation, and 922 heads from the 19" to 22™ generation.
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Table 1. The number of animals from 0 to 22 gener-

ation
Generation No. of animal| Generation No. of animal

0 1 12 377
1 1 13 614
2 1 14 974
3 1 15 1,500
4 1 16 2,544
5 8 17 4,738
6 7 18 10,056
7 26 19 22,522
8 55 20 52,534
9 92 21 129,056
10 145 22 409,780
11 235

Total 635,268
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Fig. 1. Trend in level of inbreeding for the Holstein
generation.
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Table 2. Average inbreeding coefficients for the Holstein generation

Generation N Fz), % Generation N FZ), %
0 1 0 12 377 0.15
1 1 0 13 614 0.26
2 1 0 14 974 043
3 1 0 15 1,500 0.59
4 1 0 16 2,544 0.79
5 8 0 17 4,738 0.78
6 7 0 18 10,056 0.88
7 26 0 19 22,522 0.92
8 55 0.11 20 52,534 0.94
9 92 0.27 21 129,056 1.03
10 145 0 22 409,780 1.07
11 235 0.15

UN: Number of animal
D F: Average inbreeding coefficients.
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Table 3. Percentage of animals within different inbreed-

ing levels

Inbreeding class, % I;ﬁingf P(;r;iemnﬁjgi A)Of
0 320,523 50.5
0<F"<6.25 306,965 483
6.25<F<12.50 5,122 0.8
12.50<F<25.00 890 0.1
>25.00 1,768 0.3

Total 635,268 100.0

DF: inbreeding coefficient.
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Table 4. The rates of increase in inbreeding coefficients
(AF) and the effective population size (N¢)

Generation AF (%) N
8 0.1136 440.00
9 0.1581 316.25

10 —0.2717 -
11 0.1484 337.03
12 0.0014 34,891.83
13 0.1068 468.17
14 0.1774 281.86
15 0.1546 32347
16 0.2063 242.38

17 —0.0133 -
18 0.0939 532.67
19 0.0440 1,137.66
20 0.0243 2,061.35
21 0.0831 601.37
22 0.0441 1,132.63
8~22 0.0800 618.81
19~22 0.0538 929.37
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