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Inbreeding Levels and Pedigree Structure of Korean Indigenous Chicken Population

Jaebeom Cha, Byoungho Park, Mina Park, Hayoun Kang, Yongmin Kim, Chongdae Kim,
Kangnyeong Heo, Hyojun Choo and Boseok Kangf
National Institute of Animal Science, RDA, Pyeongchang 25342, Rep of Korea

ABSTRACT The purpose of this study was to estimate the inbreeding level and effective population size of Korean indigenous
chickens. In the study, two variables were considered to evaluate the pedigree completeness: (1) the proportion (%) of animals
with complete pedigree, and (2) the proportion of animals with inbreeding coefficients greater than zero. In the proportion of
animals having complete pedigree, all strains reached almost 100% completeness in 1~2 years. In the proportion of animals with
inbreeding coefficients greater than zero, all strains reached almost 100% completeness in 5~6 years. We considered that the
pedigree recoding system is well managed and that the inbreeding coefficient is a reliable measure. Over the past 20 years, the
increase of inbreeding coefficients in Korean indigenous chicken strains has been 7.6~10.9%. The S strain showed the most rapid
increase of inbreeding coefficient of 8.2% in 10 years. The reason for this rapid increase is considered to be associated with
the fact that the numbers of sires and dams involved in reproduction was 115 and 91, respectively, which are lower than those
of the other strains. According to average rates of increase in inbreeding coefficients (4F), all strains have AF values of 0.39~
0.85%, which is lower than 1%, and the effective population size is above 50. The results showed that inbreeding levels were
within the acceptable range and that Korean indigenous chicken population scan be regarded as safe from the threat of extinction.

(Key words: inbreeding, inbreeding coefficient, pedigree structure, effective population size, Korean indigenous chicken
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Table 1. Basic information for the 9 strains of Korean indigenous chicken

Breed Strain Color Generation Year Type
R Red brown 20 1993~2013
Korean Native Chicken Y Yellow brown 20 1993~2013
Meat quality
L Black 20 1993~2013
Korean Ogol Chicken (0] Black 18 1993~2013
Korean Rhode Island Red C Red brown 19 1994~2013 Dual purpose
F White 20 1993~2013
Korean Leghorn Egg productions
K White 20 1993~2013
S Red Brown 10 2003~2013
Korean Cornish Meat quantity
H Black 6 2007~2013
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Table 2. Number of records and generations by strain

Strain'
Birth year
Y L (0] C F K S H
1993 90 86 53 63 69
1994 103 93 57 75 67 74
1995 108 98 63 58 77 73 76
1996 114 109 80 55 92 82 87
1997 114 117 96 60 87 79 82
1998 96 96 85 53 78 69 79
1999 91 87 89 50 78 72 74
2000 90 98 83 51 74 68 74
2001 91 98 68 48 77 68 82
2002 96 87 57 44 78 64 79
2003 94 91 51 46 86 75 83 36
2004 104 98 67 47 94 92 98 28
2005 114 104 85 55 101 94 98 38
2006 115 99 96 56 99 89 100 49
2007 114 101 95 54 97 90 96 52 72
2008 111 93 107 60 104 109 100 56 96
2009 115 105 113 73 115 116 113 66 95
2010 109 107 106 71 120 114 119 62 92
2011 130 127 130 84 146 150 168 68 131
2012 214 212 193 114 216 209 211 87 180
2013 1,488 1,432 1,017 713 1,320 1,644 1,606 706 1,226
Total 3,701 3,538 2,791 1,792 3,214 3,487 3,568 1,248 1,892
Generation 20 20 20 18 19 20 20 10 6

'R, Y, L: Korean native chicken; O: Korean ogol chicken; C: Korean Rhode Island Red; F, K: Korean Leghorn; S, H: Korean Cornish.
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Fig. 1. Proportion (%) of animal having complete pedigree.

R, Y, L: Korean native chicken; O: Korean ogol chicken; C: Korean Rhode Island Red; F, K: Korean Leghorn; S, H: Korean Cornish.
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Proportion[%) of animal with inbreeding coefficient > 0
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Fig. 2. Proportion of animal (%) having inbreeding coefficients are greater than zero.
R, Y, L: Korean native chicken; O: Korean ogol chicken; C: Korean Rhode Island Red; F, K: Korean Leghorn; S, H: Korean Cornish.

Table 3. Basic statistics of inbreeding coefficient (%) according generation in R, Y, L, O and C Strain

87

Strain'

Gen R Y L (0] C

N Mean SD. Max N Mean SD. Max N Mean SD. Max N Mean SD. Max N Mean S.D. Max
0 90 0.0 00 0.0 8 0.0 0.0 0.0 53 00 00 0.0 58 0.0 0.0 0.0 75 00 00 0.0
1 103 0.0 0.0 0.0 93 0.0 0.0 0.0 57 0.0 0.0 0.0 55 00 00 0.0 77 0.0 0.0 0.0
2 108 03 27 250 98 00 0.0 0.0 63 08 44 250 60 06 27 125 92 00 00 0.0
3 114 06 1.7 125 109 05 14 6.3 80 2.1 46 188 53 08 25 125 87 0.1 06 3.1
4 114 0.7 15 94 117 09 23 156 9% 25 27 141 50 05 1.0 3.9 78 04 05 23
5 9% 09 09 3.7 9% 13 1.8 8.6 8 28 27 168 51 1.3 06 2.1 78 13 22 141
6 91 1.1 09 4.6 87 19 1.7 5.7 89 36 22 100 48 17 05 34 74 1.5 04 2.7
7 90 1.5 05 32 98 18 12 9.3 8 35 1.0 5.8 4 27 07 5.4 77 22 05 3.6
8 91 19 07 53 98 20 07 5.4 68 36 07 5.6 46 36 04 45 78 25 03 33
9 9% 23 14 153 87 27 14 83 57 40 18 16.1 47 44 04 5.4 8 33 04 5.0
10 94 25 04 35 91 27 02 3.7 51 46 05 6.2 55 62 28 201 94 39 14 157
11 104 35 18 154 98 33 03 3.9 67 49 02 5.8 56 62 05 74 101 44 04 5.4
12 114 40 08 74 104 39 04 4.6 8 56 03 7.0 54 74 13 130 9 47 09 5.8
13 115 43 05 53 9 44 04 6.5 9% 64 05 7.5 60 80 05 8.9 97 54 06 6.1
14 114 48 06 76 101 50 03 6.0 95 71 05 9.4 73 89 05 1.1 104 57 05 6.5
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Table 3. Continued

N
R0
ot

Strain'
Gen R Y L (6] C
N Mean SD. Max N Mean SD. Max N Mean SD. Max N Mean SD. Max N Mean S.D. Max
15 111 54 05 6.7 93 56 03 68 107 78 04 9.1 71 96 06 117 115 63 0.6 8.2
16 115 60 15 206 105 63 08 141 113 91 33 309 8 105 07 125 120 66 03 7.4
17 109 6.1 02 68 107 65 05 100 106 90 03 100 114 11.7 1.1 152 146 7.6 07 107
18 130 7.1 08 96 127 73 0.7 97 130 99 05 119 713 11.8 0.6 138 216 77 16 119
19 214 71 10 106 212 77 07 131 193 97 23 140 1,320 81 22 13.6
20 1488 76 19 130 1432 85 12 136 1,017 104 1.7 166
"R, Y, L: Korean native chicken; O: Korean ogol chicken; C: Korean Rhode Island Red.
Table 4. Basic statistics of inbreeding coefficient (%) according generation in F, K, S and H Strain
Strain'
Gen F K S H
N Mean SD. Max N Mean SD. Max N Mean SD. Max N Mean SD. Max
0 63 00 00 0.0 69 0.0 0.0 0.0 36 0.0 0.0 0.0 72 0.0 0.0 0.0
1 67 00 00 0.0 74 0.0 0.0 0.0 28 0.0 0.0 0.0 9% 0.0 0.0 0.0
2 73 03 21 12.5 76 0.0 0.0 0.0 38 00 0.0 0.0 95 0.0 0.0 0.0
3 82 03 L5 12.5 87 0.0 0.0 0.0 49 04 1.0 3.1 92 00 0.0 0.0
4 79 09 06 23 82 06 0.6 23 52 23 2.1 9.4 131 12 1.2 4.7
5 60 19 08 33 79 16 1.0 6.6 56 32 1.9 125 180 1.7 1.5 7.8
6 72 21 06 39 74 14 0.6 2.8 66 34 0.8 53 1,226 24 1.1 4.6
7 68 28 03 3.5 74 21 0.5 3.6 62 49 0.8 6.3
8 68 33 02 3.9 82 28 0.8 5.5 68 6.2 0.7 7.7
9 64 40 04 4.8 79 32 0.5 3.9 87 7.1 0.5 7.8
10 75 46 04 5.9 83 40 0.7 7.3 706 82 L5 133
11 92 54 04 64 98 44 0.6 53
12 94 58 03 6.4 98 5.1 0.4 6.7
13 8 6.6 06 9.0 100 5.8 0.4 7.1
14 9 72 04 8.4 9% 64 09 101
15 109 77 02 8.2 100 69 0.5 89
16 116 81 03 9.2 113 7.1 0.2 7.6
17 114 85 02 9.2 119 75 0.2 8.7
18 150 96 07 123 168 85 0.8 11.7
19 209 103 1.0 135 211 9.0 1.6 151
20 1,644 10.9 1.5 16.4 1,606 9.5 1.6 143

''F, K: Korean Leghorn; S, H: Korean Cornish.
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Fig. 3. Average of inbreeding coefficients (%, Line) and proportion of animal (%, Bar) having inbreeding coefficients greater than

zero in 9 strains of Korean indigenous chicken.

R, Y, L: Korean native chicken; O: Korean ogol chicken; C: Korean Rhode Island Red; F, K: Korean Leghorn; S, H: Korean Cornish.
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Table 5. Number of sires and dams in each strain and their effec-
tive population sizes (N)

Strain! Sex Mean Min Max N2
Sire 30 25 49

R 105
Dam 204 149 280
Sire 30 25 48

Y 104
Dam 202 136 284
Sire 26 12 37

L 91
Dam 167 66 233
Sire 18 12 24

(0] 62
Dam 115 69 185
Sire 27 23 30

C 94
Dam 172 102 210
Sire 27 22 30

F 91
Dam 164 113 211
Sire 27 21 32

K 94
Dam 170 108 210
Sire 17 10 22

S 56
Dam 91 34 126
Sire 25 18 30

H 87
Dam 172 126 210

'R, Y, L: Korean native chicken; O: Korean ogol chicken; C:
Korean Rhode Island Red; F, K: Korean Leghorn; S, H: Korean
Cornish.
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Table 6. The rates of increase in inbreeding coefficients (AF;), AF and effective population size (N)

91

Strain'
Generation
R Y L o C F K S H
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.35 0.00 0.79 0.63 0.00 0.34 0.00 0.00 0.00
3 0.23 0.49 1.29 0.20 0.11 —0.04 0.00 0.38 0.00
4 0.15 0.42 0.48 —0.31 0.27 0.60 0.56 1.89 1.23
5 0.15 0.40 0.26 0.76 0.93 1.06 1.05 0.94 0.45
6 0.27 0.60 0.84 0.44 0.23 0.17 —0.18 0.27 0.77
7 0.32 —0.13 —0.14 1.01 0.66 0.74 0.68 1.54
8 0.44 0.20 0.12 0.97 0.33 0.43 0.72 1.33
9 0.42 0.73 0.44 0.76 0.80 0.72 0.41 0.95
10 0.23 0.03 0.65 1.89 0.62 0.67 0.80 1.18
11 0.98 0.64 0.33 0.04 0.49 0.81 0.44
12 0.52 0.57 0.69 1.30 0.37 0.48 0.70
13 0.29 0.51 0.82 0.55 0.68 0.87 0.72
14 0.61 0.68 0.81 0.98 0.39 0.62 0.66
15 0.60 0.63 0.71 0.76 0.56 0.50 0.59
16 0.62 0.73 1.44 0.99 0.37 0.49 0.16
17 0.12 0.26 —0.15 1.38 1.07 0.39 0.39
18 1.07 0.84 1.04 0.18 0.08 1.22 1.11
19 —0.06 0.37 —0.20 0.49 0.78 0.53
20 0.59 0.88 0.74 0.62 0.61
AF (%) 0.39 0.44 0.55 0.70 0.45 0.57 0.50 0.85 0.41
N. (a)’ 127 113 91 72 112 87 100 59 123
N, (b 105 104 91 62 94 91 94 56 87
N. (@—Ne (b) 22 9 0 10 18 -4 6 3 36

'R, Y, L: Korean native chicken; O: Korean ogol chicken; C: Korean Rhode Island Red; F, K: Korean Leghorn; S, H: Korean Cornish.

% The average of increase in inbreeding coefficient of individuals born in generation, AF (%) = HZ’;AE

1

3 . P . 0 _
Effective population size estimated by AF (%), N. X AFXL

4XN_, XN

sire dam

N, XN,

sire dam

* Effective population size estimated by the number of sire and dam, N, =

AF FeEE Bon, s w2l 3o ‘J ofH] - oju] <] olgt® HelEe S HolH, mahA FEYEI|E BE
F7F 2 AlBol HlE] 22 o] A1l Aoz AlgHT ABoNA 50 o)de] ghs Belom, & wal N EF

it A RbFuh s F4% FaddarE 2 5 Fho] ©AIZtel] ZXE S Hehe] EE Elo] ¢
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