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Abstract

The objective of this study was to estimate the levels of inbreeding and to analyze the pedigree structure of the Hanwoo
cattle population using pedigree records from bulls, cows and heifers registered from January 1990 to March 2017. Data
used in this study obtained by National Agricultural Cooperative Federation from 98 farms were composed of 90,800 heads
with 121,336 animals in pedigree. Analysis were carried out in whole dataset and a subset group composed of animals with
fully identified ancestors when their pedigree structures were traced back up to third generations. The subset group was
consist of 44,879 heads with 64,175 animals in pedigree. The percentages of parents, grandparents and great-grandparents
known in whole dataset were 93.82%, 88.35% and 80.89%, respectively. Corresponding percentages in subset group were
99.88%, 77.67% and 70.79%, respectively. The average inbreeding coefficient in the whole dataset was 0.73% and ranges
from 0.08 to 1.05%. In subset group, the average inbreeding coefficient was 0.40% and ranges from 0.04 to 0.53%. The
average generation interval was 5.5 year and 5.1 year for whole and subset group, respectively. Effective population sizes,
estimated from the increasing rate of inbreeding were 190 and 496 for whole and subset group, respectively. In conclusion,
the results suggests that optimizing planned mating schemes is needed to control the rate of inbreeding. Moreover,
effective population size should be increased to maintain genetic diversity in Hanwoo cattle population.
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Table 1. Number of animals by year, province and sex

Year No Year No Province Farm No Sex No
1990 25 2004 2,900 GW 13 12,346 Female 48,004
1991 12 2005 3,547 GG 11 8,211 Male 42,796
1992 27 2006 3,657 GN 9 9,550

1993 36 2007 4,811 GB 16 13,706

1994 86 2008 5115 N 16 13,414

1995 201 2009 5,639 JB 16 20,126

1996 352 2010 6,298 JJ 2 1,053

1997 524 2011 6,814 CN 6 4,590

1998 932 2012 7,202 CB 9 7,804

1999 543 2013 7,289

2000 1,252 2014 7,957

2001 1,280 2015 8,452

2002 1,911 2016 9,004

2003 2,391 2017 2,543

Total 9,572 81,228 98 90,800 90,800

GW : Gangwon-do, GG : Gyeonggi-do, GN : Gyeongsangnam-do, GB : Gyeongsangbuk-do, JN : Jeollanam-do, JB :
Jeollabuk-do, JJ : Jeju-do, CN : Chungcheongnam-do, CB : Chungcheongbuk-do
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Fig 1. Pedigree completeness level in the whole pedigree data of Hanwoo population
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Table 2. Number and percentage of animals having complete pedigree by generation in whole and subset group

. Whole group Subset group
Generation No. of animals Percentage No. of animals Percentage
0 4,433 4.633% 33 0.074%
1 1,737 1.815% 2 0.004%
2 132 0.138% 5 0.011%
3 160 0.167% 10 0.022%
4 599 0.626% 11 0.025%
§) 114 0.119% 3 0.007%
6 950 0.993% 264 0.588%
7 569 0.595% 8 0.018%
8 6,877 7.187% 19,825 44.174%
9 1,662 1.737% 4 0.009%
10 394 0.412% 234 0.521%
11 12,434 12.995% 53 0.118%
12 3,188 3.332% 11,568 25.776%
13 1,336 1.396% 104 0.232%
14 61,101 63.856% 12,755 28.421%
Total 95,686 100.000% 44,879 100.000%

Animal
45273%
=
| .
Sire i Dam
99.92% 99.88%
| ’
I — N F— —
GS GD GS . GD :
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GGS GGD :  GGS : GGD GGS ;. GGD GGS GGD
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Fig 3. Pedigree completeness level in the subset pedigree data of Hanwoo population
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Table 3. Number of animals, number and percentage of inbred animals and average inbreeding coefficient by
birth year in whole and subset group

Whole group Subset group
Year No. of animals  No. of inbred izl F,% No. of animals No. of inbred lilbneed iy F, %
percentage, % percentage, %
~2001 5,271 62 1.18% 0.08% 198 1 0.51% 0.04%
2002 1,911 71 3.72% 0.23% 155 2 1.29% 0.09%
2003 2,667 148 5.55% 0.23% 488 33 6.76% 0.12%
2004 3,227 349 10.81% 0.42% 511 78 15.26% 0.38%
2005 3,752 602 16.04% 0.39% 542 112 20.66% 0.34%
2006 4,025 853 21.19% 0.51% 920 230 25.00% 0.44%
2007 5,204 1,163 22.35% 0.53% 1,059 307 28.99% 0.52%
2008 5,484 1,847 33.68% 0.59% 1,511 439 29.05% 0.53%
2009 5,972 2,229 37.32% 0.64% 1,997 431 21.58% 0.36%
2010 6,702 2,957 44.12% 0.80% 2,625 653 24.88% 0.42%
2011 7,096 4,186 58.99% 0.79% 2,940 903 30.71% 0.39%
2012 7,613 5,544 72.82% 0.97% 4,004 1,425 35.59% 0.41%
2013 7,699 6,077 78.93% 0.94% 5,309 1,961 36.94% 0.37%
2014 8,407 7,326 87.14% 1.02% 6,669 2,884 43.24% 0.40%
2015 8,896 8,170 91.84% 1.05% 7,725 3,724 48.21% 0.46%
2016 11,761 11,232 95.50% 0.86% 8,226 4,758 57.84% 0.37%
Total 95,687 52,816 55.20% 0.73% 44,879 17,941 39.98% 0.40%

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



Inbreeding Coefficient and Pedigree Analysis of Hanwoo Cattle Population

Table 4. Generation intervals across 4 selection pathways and the weighted average for Hanwoo population

Whole group Subset group

Sire/Son Dam/Son Sire/Daughter Dam/Daughter L  Sire/Son Dam/Son Sire/Daughter Dam/Daughter L
1997 8.7 1.8 8.3 3.8 5.7 - - - - -
1998 8.3 2.9 8.3 3.7 5.8 - - - - -
1999 7.0 3.0 8.0 3.6 5.4 - - - - -
2000 7.5 3.5 7.5 3.5 5.5 - - - - -
2001 6.5 3.6 6.8 3.8 5.2 - - - - -
2002 6.8 4.0 7.1 3.9 5.5 - - - - -
2003 6.7 3.7 6.9 4.0 5.3 7.0 3.9 3.7 4.5 4.8
2004 6.9 3.8 7.0 3.9 5.4 7.0 4.0 3.6 4.7 4.8
2005 7.1 4.1 7.1 4.0 5.6 7.0 3.8 3.4 4.3 4.6
2006 7.8 41 7.8 4.1 5.9 7.7 4.2 4.8 44 5.3
2007 7.7 4.2 7.8 4.3 6.0 7.8 4.0 5.2 4.4 5.4
2008 8.0 4.3 8.0 4.2 6.1 8.0 4.1 6.2 4.4 5.7
2009 8.0 4.0 7.9 4.0 6.0 79 4.0 6.6 4.2 5.7
2010 7.6 3.9 7.6 3.9 5.8 7.5 4.0 6.2 4.2 5.5
2011 7.2 3.9 7.2 3.9 5.5 6.7 3.8 6.0 4.0 5.1
2012 6.6 3.9 6.6 3.9 5.2 6.2 3.8 5.4 4.0 4.8
2013 6.6 3.9 6.7 3.9 5.3 6.4 3.8 5.8 3.9 5.0
2014 6.1 3.9 6.1 3.8 5.0 6.0 3.8 5.4 3.9 4.8
2015 6.0 3.9 6.0 3.9 5.0 6.0 3.9 5.5 4.0 4.8
2016 5.9 3.9 5.9 3.9 4.9 5.9 3.9 5.7 3.9 4.9
2017 6.0 3.8 6.1 3.9 5.0 - - - - -
Total 7.1 3.7 7.2 3.9 5.5 6.9 3.9 5.2 4.2 5.1

Table 5. Generation interval, inbreeding coefficient, individual increase in inbreeding and effective population size
for the Hanwoo population

Year Whole group Subset group

L, Year F, % AF, % Ne L, Year F, % AF, % Ne
2003 5.3 0.23% 4.8 0.12%
2004 5.4 0.42% 0.19% 49 4.8 0.38% 0.27% 39
2005 5.6 0.39% -0.03% - 4.6 0.34% -0.04% -
2006 5.9 0.51% 0.12% 70 5.3 0.44% 0.10% 93
2007 6.0 0.53% 0.02% 488 54 0.52% 0.08% 113
2008 6.1 0.59% 0.06% 138 5.7 0.53% 0.01% 1098
2009 6.0 0.64% 0.05% 166 5.7 0.36% -0.17% -
2010 5.8 0.80% 0.16% 53 5.5 0.42% 0.06% 147
2011 5.5 0.79% -0.01% - 5.1 0.39% -0.03% -
2012 5.2 0.97% 0.19% 51 4.8 0.41% 0.02% 469
2013 5.3 0.94% -0.03% - 5.0 0.37% -0.04% -
2014 5.0 1.02% 0.08% 126 4.8 0.40% 0.03% 402
2015 5.0 1.05% 0.03% 357 4.8 0.46% 0.06% 184
2016 49 0.86% -0.20% - 49 0.37% -0.09% -
Total 5.5 0.73% 0.05% 190 5.1 0.40% 0.02% 501
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