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INTRODUCTION 
Rep. of Korea imported about 30% of its Holstein semen requirement from US and Canada 
which were used for artificial insemination. In addition, young bulls were imported for 
progeny testing annually. Inbreeding is expected to be a future problem because only a few 
prominent proven bulls were used intensively and only a few superior semen were imported 
from US and Canada (Nomura et al., 2001). The objective of this study was to monitor current 
trends of inbreeding of Holstein in Rep. of Korea. 
 
MATERIAL AND METHODS 
The data were taken from Holstein purebred registry records of Korea Animal Improvement 
Association (KAIA). The data were defined as the female calves born from 1999 to 2002 and 
registered to KAIA with a minimum completeness of pedigree of 0.6. For all animals, 
pedigrees were traced as far back as possible. The pedigree completeness of each animal was 
calculated as ( )damsiredamsire CCCC +2  where sireC  and damC  are contributions from 
paternal and maternal lines respectively (Sorensen et al., 2005). The inbreeding coefficients 
were calculated using the algorithm of Meuwissen and Luo (1992). The effective population 
size ( eN ) was estimated as ( )LF∆21  where F∆  is the annual increasing rate and L  is the 
generation interval. The software package Pedig by Biochard (2002) was used to calculate the 
pedigree completeness and the inbreeding coefficient. 
 
RESULTS AND DISCUSSION 
Table 1 showed that the number of animals with more than 0.6 of pedigree completeness are 
4,635, 5181, 6,420 and 7,664 for year 1999 to 2002 respectively. The average pedigree 
completeness was between 0.81 and 0.83 for each year.  
 
Table 1. The Number of animals and average pedigree completeness from 1999 to 2002 
 

Year No. of animal Average pedigree completeness 
1999 4,635 0.83 
2000 5,181 0.83 
2001 6,420 0.83 
2002 7,664 0.81 

 
Table 2 presents generation interval, average inbreeding coefficient and effective population 
size in each year.  The sire generation interval is between 7.63 and 7.75 for each year. 
However, compared to the sire generation interval the dam generation interval is short 
(Nomura 2001; Parnell, 2002).  
 
The trend in inbreeding showed slight increase at 0.1% per year. Milk production losses per 
lactation were 55kg per percentage inbreeding level from 0.07 to 0.10 (Thompson et al., 2000). 
The percentage of animals with more than 0.07 inbreeding coefficient was 3.9% for four years. 
The maximum inbreeding coefficient of animals was 29.7%. 
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The effective population size is the equivalent size of a random mating population that would 
give the same rate of inbreeding as that calculated for the population under study. The 
effective population sizes were from 54.5 to 164.1 for each year. It is recommended to 
maintain an effective population size of at least 50 to 100 (Sorensen et al., 2005). The effective 
population size was within this interval but the breeders should monitor inbreeding continually. 
 
Table 2. Generation interval, average inbreeding coefficient and effective population size  
 

Generation interval 
Year Sire to 

daughter 
Dam to 

daughter Average 

Average 
inbreeding 
coefficient 

Effective 
population 

size 
1999 7.73 3.65 5.69 3.22% 54.5 
2000 7.75 3.69 5.72 3.33% 77.3 
2001 7.75 3.64 5.70 3.39% 164.1 
2002 7.63 3.59 5.61 3.45% 133.0 

 
CONCLUSION 
The average generation intervals are less than 6 yr for each year. The average inbreeding 
coefficients are about 3%. The effective population sizes are more than 100 in 2001 and 2002. 
The inbreeding of Holstein in Korea was proven to be sound but needs continuous monitoring. 
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