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ABSTRACT This study was conducted to estimate genetic parameters for growth and egg production traits in Black Korean
native chicken (L strain) and Korean White Leghorn (F, K strains) using a multi-traits animal model BLUP. Traits used for
this study were body weight at 150 days (BW150) and 270 days (BW270), age at first egg (DAY1st), egg weight at first
egg (EWlst) and 270 days (EW270), and number of eggs laid by 270 days (EP270), and included 68,688 pedigree and
123,905 performance records collected from 2001 to 2013. In L, F, K strains, heritability estimates of BW150 were high (0.48,
0.52 and 0.50, respectively); of BW270 were high (0.56, 0.57 and 0.56); of DAY1st were medium to high (0.45, 0.39 and
0.31); of EWlst were low (0.15, 0.16 and 0.15); of EW270 were high (0.58, 0.55 and 0.59) and of EP270 were moderate
(0.22, 0.21 and 0.20). The genetic and phenotypic correlation of DAY 1st with EP270 were highly negative (—0.73 to —0.63
and —0.48 to —0.42). The genetic and phenotypic correlation of EP270 with BW150 and BW270, respectively were low
negative (—0.16 to 0.01 and —0.14 to —0.03) and low to moderate positive (—0.08 to 0.07 and —0.13 to 0.04). The genetic
and phenotypic correlation of EW270 with BW150 and BW270, respectively were moderate to high positive (0.39 to 0.49
and 0.36 to 0.46) and (0.29 to 0.33 and 0.34 to 0.37). The study showed that there is a potential for genetic improvement

of Korean Indigenous chicken through selection program.

(Key words: Korean indigenous chicken, genetic parameter, growth, egg production)
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Table 1. Basic statistics for economical traits in L, F and K strains
Traits' Strain® N Mean SD? Min Max CV (%)

L 7,009 1,714 298.3 880 2,560 17.4

BWI150 (g) F 7,314 1,409 155.8 980 1,835 11.1
K 7,453 1,363 153.2 950 1,785 11.2

L 6,984 2,032 377.0 940 3,100 18.6

BW270 (g) F 7,405 1,599 221.4 980 2,210 13.8
K 7,686 1,560 220.1 940 2,175 14.1

L 5,786 153 16.3 109 202 10.7

DAY1st (days) F 6,745 140 11.3 111 173 8.1
K 6,868 144 11.9 114 180 8.3

L 6,542 37 44 25 49 11.9

EWIst (g) F 7,205 38 38 29 48 9.9
K 7,490 39 3.6 29 48 94

L 6,501 54 49 40 67 9.1

EW270 (g) F 6,487 63 4.7 51 75 74
K 7,031 61 4.4 49 73 73

L 5,786 76 20.4 21 135 26.8

EP270 (eggs) F 6,745 100 21.2 33 139 213
K 6,868 99 18.4 4?2 136 18.6

' BW150 (g), body weight at 150 days; BW270 (g), body weight at 270 days; DAY st (days), age at first egg; EWlst (g), egg weight
at first egg; EW270 (g), egg weight at 270 days; EP270 (eggs), number of eggs laid by 270 days.

2 1, Black Korean native chicken; F, K, Korean White Leghom.

3N, The number of data; SD, Standard deviation; CV, Coefficient of variation.
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Table 2. Estimation of phenotypic variances, genetic variances, residual variances, and heritabilities for economical traits in L, F and

K strains
Traits' Strain® Phenotypic variances Genetic variances Residual variances Heritability
L 49,864 (1,088’ 24,010 (1,656) 25,854 (1,019) 0.48 (0.025)
BWI150 (g) F 21,476 (464) 11,165 (708) 10,310 (421) 0.52 (0.024)
K 20,534 (435) 10,315 (660) 10,219 (399) 0.50 (0.024)
L 94,362 (2,145) 52,738 (3,322) 41,625 (1,902) 0.56 (0.025)
BW270 (g) F 37,373 (824) 21,232 (1,271) 16,141 (721) 0.57 (0.024)
K 38,694 (829) 21,599 (1,265) 17,095 (724) 0.56 (0.023)
L 132.9 (3.22) 60.3 (5.03) 72.6 (3.20) 0.45 (0.030)
DAY st (days) F 79.7 (1.74) 30.8 (2.66) 48.8 (1.78) 0.39 (0.028)
K 90.8 (1.87) 27.9 (2.76) 62.8 (2.02) 0.31 (0.026)
L 18.1 (0.34) 2.7 (0.35) 15.4 (0.36) 0.15 (0.018)
EWlst (g) F 12.6 (0.23) 2.0 (0.25) 10.6 (0.25) 0.16 (0.019)
K 12.0 (0.21) 1.8 (0.24) 10.2 (0.24) 0.15 (0.019)
L 16.5 (0.40) 9.5 (0.61) 7.0 (0.35) 0.58 (0.026)
EW270 (g) F 16.6 (0.40) 9.2 (0.64) 74 (0.37) 0.55 (0.028)
K 15.5 (0.36) 9.2 (0.55) 6.3 (0.30) 0.59 (0.024)
L 219.6 (4.58) 474 (6.24) 172.2 (5.25) 0.22 (0.026)
EP270 (eggs) F 202.1 (3.89) 42,5 (5.11) 159.6 (4.35) 0.21 (0.023)
K 212.4 (4.05) 423 (5.42) 170.1 (4.65) 0.20 (0.024)

' BW150 (g), body weight at 150 days; BW270 (g), body weight at 270 days; DAY st (days), age at first egg; EWlst (g), egg weight
at first egg; EW270 (g), egg weight at 270 days; EP270 (eggs), number of eggs laid by 270 days.

2 1, Black Korean native chicken; F, K, Korean White Leghom.

3 Standard errors of the estimates are in parentheses.
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Table 3. Genetic correlations (above the diagonal) and phenotypic correlations (below the diagonal) among growth and egg production

traits in L, F and K strains

Strain' Trait’ BW150 BW270 DAY st EWIst EW270 EP270

BW150 091 (0.014 0.1 (0.055) 039 (0.065) 049 (0.039) —0.16 (0.071)
BW270 0.72 (0.007) 0.14 (0.052) 037 (0.063)  0.45 (0.038) —0.14 (0.069)
DAYIst  —0.02 (0.017)  0.08 (0.017) 0.66 (0.051)  0.17 (0.052) —0.63 (0.052)

- EWIst 0.15 (0.014)  0.16 (0.014) 039 (0.013) 0.73 (0.045)  —0.33 (0.088)
EW270 033 (0.014) 037 (0.014)  0.11 (0.017) 032 (0.013) ~0.24 (0.068)
EP270 ~0.08 (0.016) —0.13 (0.016) —046 (0.012) —0.18 (0.014) —0.13 (0.016)
BW150 091 (0.014)  0.17 (0.053)  0.22 (0.065) 047 (0.04)  —0.10 (0.066)
BW270 0.67 (0.008) 0.13 (0.052) 025 (0.063)  0.46 (0.038) —0.08 (0.064)
DAY st 0.04 (0.016)  0.06 (0.016) 0.67 (0.054) 025 (0.054) —0.73 (0.044)

f EWlst 0.09 (0.014)  0.08 (0.014)  0.33 (0.012) 0.66 (0.054) —0.60 (0.074)
EW270 032 (0.015) 037 (0.014)  0.11 (0.016)  0.23 (0.014) ~0.45 (0.063)
EP270 0.02 (0.015)  0.03 (0.015) —042 (0.012) —0.16 (0.013) —0.11 (0.016)
BW150 0.90 (0.014)  0.05 (0.058) 025 (0.067) 039 (0.039)  0.01 (0.068)
BW270 0.68 (0.008) 0.15 (0.055) 022 (0.065) 036 (0.037) —0.03 (0.066)
DAYIst ~ —0.04 (0.015)  0.10 (0.015) 048 (0.069) 020 (0.055) —0.69 (0.049)

K EWIst 0.07 (0.013)  0.07 (0.014) 027 (0.013) 0.50 (0.060) —0.37 (0.089)
EW270 029 (0.014) 034 (0.014)  0.13 (0.015 021 (0.013) ~0.42 (0.061)
EP270 0.07 (0.014)  0.04 (0.015) —048 (0.011) —0.13 (0.013) —0.15 (0.015)

' 1, Black Korean native chicken; F, K, Korean White Leghom.

2 BW150 (g), body weight at 150 days; BW270 (g), body weight at 270 days; DAY st (days): age at first egg; EWlst (g), egg weight
at first egg; EW270 (g), egg weight at 270 days; EP270 (eggs), number of eggs laid by 270 days.

3 Standard errors of the estimates are in parentheses.
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