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Estimation of Genetic Parameters for Economic Traits in Korean Native Chicken
Using Multiple Trait Animal Model
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Division of Animal Resources and Science, Chungnam National University

ABSTRACT : This study was conducted to estimate the general production performance, heritabilities, and genetic and phenotypic
correlations on several economic traits by multiple trait animal model in Korean native chicken. The data were collected from
the records of 5,192 pullets preduced from 2,029 dams and 250 sires in Daejon Branch, National Livestock Research Institute
from April 10. 1994 to February 10. 1997, Body weights of Red Brown {RB), Yellow Brown (YB), Grey Brown (GB) and
Black (B) strains were 1,649.9, 1439.6, 1.455.6 and 1,5753g at age of 150 days and 1,923.5, 1,689.6, 1,812.4 and 1.924.0g
at age of 270 days, respectively. The ranges of coefficient of variation for body weight were 11.52 10 14.02 af age of [50 days
and 12.82 to 14:39% at age of 270 days, respectively. The first eggs of RB, YB, GB and B strains were produced at 1474,
146.5, 151.1 and 152.1 days, respectively, and the coefficients of variation were 7.80 to 8.41%. Egg weight at 270 days were
497, 476, 48.8 and 48.7 ¢ for RB, YB, GB and B strains, and coefficients of variation were 6.99 to 7.94%. The mumber of
eggs at age of 270 days were 75.8, 78.0, 76.7 and 68.8 for RB, YB, GB and B strains, respectively, and coefficient of variations
were 23.87 to 29.89%. On heritability estimates in RB, YB, GB and B strains body weight were 0.40, 0.10, 0.09 and 0.57 for
RB, YB, GB and B strains at age of [50 days, and 0.23, 0.09, 0.38 and 0.24 at age of 270 days were (039, 0.47, 0.60 and
0.62, and egg weights at 270 days and age at Ist egg were 0.36, 0.12, 0.38 and 0.26, number of egg production at 270 days
were 0.44, 036, 0.58 and 0.49, respectively. The genetic correlation coefficients of body weight with the age of first egg, egg
weight and number of egg production at 270days were —0.07~0.67, —024~0.70 and 0.12~0.41, respectively ; age of first
egg with number of egg production at 270days and egg weight were —0.75~091 and 0.34--0.97 ; and egg weight with number
of egg production at 270days were 0.18~0.68. The phenotypic correlation coefficients of body weight with al age of first egg,
egg weight and number of egg production at 270days were —0.01-~0.74, —0.04~0.72 and 0.25~0.57; age of first egg with
number of egg production at 270days and egg weight were 0.26 ~0.52 and 0.52~(.92, respectively; and egg weight with number
of egg production at 270days were 0.34~0.91.
(Key words : genetic parameter, animal model, heritabilities, genetic correfation)
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Tabfe 1. Number of sire, dam and progeny by strains in
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Strains No. of sire No. of dam No. of progeny
Red Brown 84 691 1,803
Yellow Brown 82 619 1,760
Gray Brown 43 339 649
Black 41 380 980

Total 250 2,029 5,192
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Table 2. Means, standard errors and coefficients of variation for the body weight at age of 150 and 270 days by strains in

Korean native chicken

Body weight at 150days

Body weight at 270days

Strains
Mean+SE CV(%) Mean+ SE CV(%)
Red Brown 1649.96°+ 8.12 14.02 1923.58°+ 8.11 13.96
Yellow Brown 1439.68°+ 5.84 11.52 1689.66° 6.63 12.82
Gray Brown 1455.65°+ 14.24 13.27 1812.48°+14.99 14.28
Black 1575.36°+ 9.51 FL75 1924.02°+12.06

14.59

abe

Values(mean = SE) with different superscripts in the same column are significantly different(p<0.05).



56 PIE 5

olf AET 270U¥ AFS wwstd B, 15043 A
T e AR A5 4 A o] 4N B 3 g
Bt g 52 43S BATHp<0.05).

olf 2704% AFE o2 I7AAs} vy 2534
S(1995)0] WA TEZ o] 1.564g0)ty Hug HHRT
PAYE, LAY A 1.825g3= v|£39oH, Rhode
Island RedZ2l A 2.058grti= 71§ AL HAnh

TG 2709 A2 1504% Ao HE 307g0] ¥
A AAAE AL SFUML A A7 AFEE B
o FAch

2) ety i

(1) 263

AepA] ASE 24dFe) i W, FFR 2 A
o} Al g Table 33} 7t}

Table 3e[4 H.&= vt} ol A 4A%F 2, gz
A, 228 Y B4 AT 2AUHLE 7zt 147.382034,
146.5440.37, 151.1940.70 2 15217405392 Hzha 3}
2. A, &4 AF RO 4~5Y @it} (P<0.05). Ho|
Ae 7.80~8.41%% o= olF# (1995)0] B8 8.76%
Brp oha @2 Holoh o]F 243 S o2 9787}
Bt HE, AL FAAAFAAM o]FF (1995)]
1473402t RBud Asiel wRsigor), AHR
(1989)9] 168, A4 (1981)9] 1659, o 3okA 3
(1996) 155289, Z&F & (1994)9 1589, aA4&
(1995)0] B 165950l vjsA thA|Ho g W A
H¥Y, 2FF 5 (1995)0] B8 White LeghornZe]
13409 2 Rhode Island RedZ¢] 13659 Hots 12~189Y
o] &tk

tlo ofd It ofn

: oA Animal Modelo 218 $AR4: 34

Table 3. Means, standard errors and coefficients of variation
for the age at 1st egg by strains in Korean native

chicken
Age at 1st egg
Strains
Mean=+ SE CV(%)
Red Brown 147.38"+ 0.34 780
Yellow Brown 146.54°+ 0.37 8.41
Gray Brown 151.19°+ 0.70 8.10
Black 152.17° £ 0.53 8.26

b Values(mean £SE) with different superscripts in the same
column are significantly different(p<0.05).

2438

ZAFA 2709 %5 9] dpel die W, TEAF B ¥o]
A4 Table 49 7t}

Table 494 B wpe} 7ho] 24 Y32 A7 4 &7
A, 7Y 9 & AFo| 74zt 31.9740.10, 31.90£0.11,
3205+0.18 2 32.86+0.13g0.2 Z4) AEo] t}2 Ay
o FoFon TANOY (P<0.05), 2t AEY HolASs
9.62~10.28%F o|FF (1995)0] B 73 9.85%9} w3
ok 2AA] GEE 08 d7HETe) vwsle B Aus
(1982)c] White LeghornE 3} Rhode Island RedZ o)A z}z}
419 3 4182, 237 5 (1995)°] White LeghomnZE 3}
Rhode Island Red=:ol| 4] 2b2t 34.4g 2 33.8g, o) shokAl & 3
(1996)] 35.11g, ©]&8 (1995)4] 37.88g Bro}= 7}ufe ©
ol At F (1994)9] 324g3E vt

2709 % P> A, 744, a2 T4 A Eo)
77} 4979, 47.62, 48.83 4 48.72g0 8 A ZA A Eeo] 1A
FARL, G244 AFel 74 7 g o, £3 PolA e
6.99~7.94% 2 F44A19 WHolAl 9.62~1028% Bri= w2
Al UERELH, olF& (1995)0] A NM B8 7.24%

Table 4. Means, standard errors and coefficients of variation for the egg weight at ist egg and at 270 days by strains in Korean

native chicken

Egg weight at 1st egg

Egg weight at 270 days

Strains
Mean+ SE CV(%) Mean+ SE CV{(%)
Red Brown 31.97°+ 0.10 10.28 49.79*+0.11 711
Yellow Brown 31.90°+ 0.11 10.10 47.62°+0.11 6.99
Gray Brown 32,05+ 0.18 9.74 48.83"+0.21 7.13
Black 32.86°+ 0.13 9.62 48.72°+0.18 7.94

abc

Values(mean +SE) with different superscripts in the same column are significantly different(p<0.053).
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Table 5. Means, standard errors and coefficients of vartation
for the number of egg production at 270 days by
strains in Korean native chicken

Number of egg production

Strains
Mean+SE CV(%)
Red Brown 75.86"+0.57 25.12
Yellow Brown 78.06"+0.55 23.87
Gray Brown 76.71°+1.11 25.29
Black 68.81°+0.88 29.89

*® Values (mean+SE) with different superscripts in the same
column are significantly different (p<0.05).
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Table 6. Heritabilities of the body weights and egg production
traits by strains in Korean native chicken using
multiple animal model

Strains

Traits Red Yellow Gray

Black
Brown Brown  Brown

Body weight
at 150 days 040 0.10 0.09 0.57
at 270 days 0.23 0.09 0.38 0.24

Age at lst egg 0.39 0.47 0.60 0.62

Egz weight
at Ist egg 0.45 0.38 0.44 0.55
at 270 days 0.36 0.12 0.38 0.26

Egg production
at 270 days 0.44 0.36 0.58 0.49
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Table 7. Genetic and phenotypic correlations between economic traits using multiple trait animal model in Red Brown strain '

e

-0.07~-0.11
7t} 0.31~0.34, 0.22~
JRL o]ER (1995)0]
FAAE -0.354~0.048, BEF T

. Body weight Egg weight Egg production
Traits Age at Ist egg
150 days 270 days Ist egg 270 days at 270 days

Body weight

at 150days - ~0.01 0.19 0.45 -0.16 -0.04

at 270days 0.42 - 0.35 -0.14 -0.01 0.32
Age at st egg 0.34 0.31 - 0.86 0.35 0.88
Egg weight

at lst egg 0.30 0.39 0.88 - 0.52 0.31

at 270days 0.06 0.40 0.56 0.60 - 0.36
Egg production

at 270days 0.41 0.54 0.26 0.71 0.58 -

' Genetic correlations are above the diagonal and phenotypic correlations are below the diagonal.

Table 8. Genetic and phenotypic comrelations between economic traits using multiple trait animal model in Yellow Brown strain’

Body weight Egg weight ;
Traits Age at st egg Egg production
150 days 270 days 1st egg 270 days at 270 days
Body weight
at 150days - 0.96 0.17 0.38 ~0.07 -0.16
at 270days 0.55 - 0.21 0.50 0.09 0.10
Age at Ist egg 0.22 0.45 - 0.87 0.86 0.91
Egg weight
at st egg 0.16 0.29 0.91 - 0.90 0.24
at 270days 0.04 0.42 0.59 0.67 0.18
Egg production
at 270days 0.57 0.54 0.35 0.65 0.82 -

1 . .
Genetic correlations

are above the diagonal and phenotypic correlations are below the diagonal.
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2 —0.179~-0.006, 94 (1981) 2 Kinney & (1968)¢]
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0.180]2}Y ¥.¥F FAHAEOE thi B AFE e
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Mg EA AEAM 247} -0.16~045, -0.07~0.50, 0.0
~0.66 2 -0.24~070, AL 717} 0.06~0.40, 0.04
~0,42, 0,04 ~0.63 2 026~0.72% =0, o] o]E& (1995)
o] AA A BIF FHFTE 03300977 Hrhs B2
Suf, BEYANT 022904049 v]=d YA E BYTh

A 27098 AT (o] fagee H74, g2,
B 4 F4 AZol ztzh -0.04~0.32, -0.16~0.10,
~0.04~0.00 2 0.10~0.17, EHHAHTL 747} 0.41~0.54,

0.54~0.57, 0.40~0.44 2 025034024, o]F# (1995)
o] APA N BiE 4P -0279--0.002, THIEAT
~0.045~0.074, ©El<4 (1979), Kinney$} Shoffner (1965) &
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A et ok
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2 B4 AE)A ztzh 0.35~0.86, 0.86~0.87, 0.66~0.96
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Table 9. Genetic and phenotypic correfations between economic traits using multiple trait animal model in Gray Brown strain'

_ Body weight Egg weight Egg production
Traits Age at Ist egg
150 days 270 days Ist egg 270 days at 270 days

Body weight

at 150days - 0.56 -0.07 0.11 0.01 -0.04

at 270days 0.40 - 0.11 0.15 0.66 0.00
Age at 1st egg -0.01 -0.01 - 0.96 0.61 ~0.73
Egg weight

at ist egg 0.04 0.24 0.92 - 0.39 0.32

at 270days 0.09 0.63 0.58 0.61 - 0.41
Egg production

at 270days 0.44 0.40 0.34 0.64 0.50 -

! Genetic correlations are above the diagonal and phenotypic cotrelations are below the diagonal.

Table 10. Genetic and phenotypic correlations between economic ftraits using multiple trait animal model in Black strain'

' Body weight Egg weight Egg productionat
Traits Age at lst egg
150 days 270 days Ist egg 270 days 270 days

Body weight

at 150days - -0.03 0.67 0.70 -0.24 0.10

at 270days 0.45 - 0.64 0.45 0.15 0.17
Age at 1st egg 0.74 0.41 - 0.97 0.34 0.55
Egg weight

at lIst egg 0.69 0.72 0.91 - 0.29 0.37

at 270days 0.26 0.56 0.52 0.46 - 0.68
Egg production

at 270days 0.25 0.34 0.52 0.49 0.91 -

" Genetic correlations are above the diagonal and phenotypic correlations are below the diagonal.



60 AHE

o

AR = (1973) 2 Lemnerst Cruden (1948)2] ZEH 34T
0.12~040H 1= =2 238 dyuh

2R ARFNY FRARE ADS, 34, I7
AR B AEe] zb2) 0.88, 091, —0.75 2 055, THIA
B2 zbzh 026, 0.35, 0.34 2 05224 o]FH (1995)0) 7
A A Hyat SRR ~0.791, TEHAR -0.588, 3
XL = (1995)0] 348 AT -0.84~ 0483 AL
(1971) 2 2= (1981)7F LEE FTHYAH 084~
-0.549tE e FHAE vehldt

dah AREY FANAE 24, 324, 324 9
A AZe] 7zt 031~036, 0.18~0.24, 032~041 2
0.37~0.68, ZTHFFAZ Azt 0.58~0.71, 0.35~0.65,
0.34~0.64 2 049~0910]Q o, o}F ARG TE A7
39 vlwsle] By, o|Fd (1995)e] AW ANA Ryg
SAAT -0.572~ 0256, TAFAF -0376--0.019%}
Hill 2(1966), Rico(1962) 2 o34 (1981)7F B8 G444
& ~0.462~-0331, Singh S (1972), S (1981)7F &
TE FHFANY 015~ -011RTHE 22 FHAE 4
ERdglch

H 2

A Ao B4 MEs Y3 KE2EF
wg FYP3=H LY /2AEE QA F
A71EA T2 AR 04 1994 49 10U EH 19974 2
g 10Y7FR R7HA 250509 EOHA 2,029 4 AJabE
510259 =HAAAEE BAsle F9 A4 Uul
THI G AAARY S ol fdle FURTE FHHAUT
A2 A4H, G244, B4 2 Z4 AT 15045 A
L 7h2h 1,649.9, 1,439.6, 1,455.6 2 1,575.3g0]%lond, ¥o|
ATE 11.52~14.02%010 2, 27093 oA 2zt 19235,
1689.6, 18124 Bl 19240goi3ion, WelAlSs: 1282~
14.59%0] 3tk Atebse 2 Az, 37204, 324 94 F4
A% Za9=o] zbzh 147.4, 146.5, 1511 2 1521499
T WolAlE 7.80~8.41%0|%on, 2704 YF-E 497,
476, 488 2 48.7gol 2L, WOAFE 6.99~7.94%0 L
vy, 2709 % e 742 75.8, 78.0, 76.7 2 68.878 0117,
Ho Al 23.87~29.89%2 TIAE 2 wolg HYTL
gaANA TG o3 Mxy FAHZARNE gy, I

7, 3|7 5l 2 Al o)A 15098 AFol 747t 040,
0.10, 0.09 ¥ 05701917, 27098 AFS 7Fz} 0.23, 0.09,
038 R 0240120t OHARMEI S 9T dFF &

: T8 A Animal Models ¢jgt fHQ$

73

W

ARZARE Hzha, 304, A7 2 T AEoA 2
Aol Zhzt 039, 0.47, 0.60 2 06201917, 2709 % &
Z& 274036, 0.12, 0.38 B 0260|029, 2704% 43

G zbz} 044, 0.36, 0.58 E 0490tk FAARNEEAE
7o frAagae Wi e AFH 24YY, v R 2704 ¥

Aergzie] 7z -0.07~0.67, 024070 2 -0.16~
0320|918 ZAkI# A 27093 Abeks 9 Wb 27t
-0.75~091, 034~0970]A7 BE AAFTE 0.1
8~0.680190}. TRAAFEE o sHISAY e
AEH 243, dF 9 2709F A5 22 -0.01
~0.74, 0.04~0.72 2 0.25~057°1Q 08 284 AH 2709
8 A4 2 FE7ieE 747t 0.26~0.52, 0.52~0.920)¢
3, BE3 AEFtdE 034~0910)91th
(4 FARSF, FEAAEY, 19, FE%D)

eo
IE=H

Boldman KG, Van Vleck LD, Kriese LA, Kachman SD
1993 A manual for use of MTDFREML. USDA ARS.

Buchel K 1970 Investigations of the heritability of certain
characters in fowls of medium heavy breed's with
reference of the possibility of selection for the breeding
of broilers, Anim Breeding Abstr 38:4238.

Clayton GA, Robertson A 1966 Genetics of changes in
economic traits during the laying year. Br Poultry Sci 7:
143-151

Friars GW, Bohren BB, Mackean HE 1962 Time trends
in estimates in genetic parameters in a population. Poultry Sci
41:1773-1784,

Graser HU, Smith SP, Tier B 1987 A derivative-free
approach for estimating variance components in animal
models by restricted maximum likelihood. J Anim Sci
64:1362,

Harville DA 1977 Maximum likelihood approaches to variance
component estimation and to related problems. J Amer
Stat Assoc 72:320.

Hill AT, Korueger WF, Quisenberry JH 1966 A biometrical
evaluation of the component parts of an egg and their
relationship to other economically important traits in a strain
of White Leghorns. Poultry Sci 45:1162-1185.

King SC, Henderson CR 1954 Heritability studies of egg
production in the domestic fowl. Pouliry Sci 33:155-169.



Sang et al. : Estimation of Genetic Parameters Using Multiple Trait Animal Model 61

Kinney TB 1969 A summary of reported estimates of heritabilities
and of genetic and phenotypic correlations for traits of
chickens. USDA Agriculture Handbook No. 363.

Kinney TB, Lowe PC 1968 Genetic and phenotypic
variation in the random control over nine years. Poultry
Sci 47:1105-1110,

Kinney TB, Shoffner RN 1965 Heritability traits in a
meat-type. Poultry population. Poultry Sci 44:1020-1031.

Lerner IM, Cruden DM 1948 The heritability of
accumulative monthly and annual egg production. Pouliry
Sci 27:67-78.

Lerner IM, Cruden DM 1951 The heritability of egg
weight: The advantages mass selection and of early
measurements, Poultry Sci 30:30-41.

Lush JL 1948 The genetics of population, Ames, Lowa,
{Mimeo book. Iowa State College).

McClung MR, Wang ABS, Jones WT 1976 Respons to
selection for time interval between ovipositions in the
hens. Poultry Sci 55:160-171.

Merritt ES 1968 Genetic parameter estimates for growth and
reproductive traits in random breed control strain of meat
type fowl. Poultry Sci 47:190-199,

Nelder JA, Mead R 1965 A simplex method for function
minimization. Computer J 7:308.

Rico M 1962 Inheritance of quantitative characters in the

species gallus domesticus, 1. Heritability of egg production,

cgg weight and body weight. Anim Breeding Abstr 32: .

2453.

Rodda DD, Friars GW 1977 Genetic parameter estimates
and strain comparisons of egg compositional traits. Br Poultry
Sci 18:459-473.

SAS 1990 SAS/STAT guide for personal computers @6.08.
SAS institute Inc Cary NC USA.

Searle SR 1979 Notes on variance component estimation: A

detailed account of maximum likelihood and kindred

methodology. Paper BU-673-M Biometrics Unit Cornell Univ.
Smith SP, Graser HU 1986 Estimating variance components
in a class of mixed models by restricted maximum likelihood.
I Dairy Sci 69:1156.
Ao 237 AE FAE AR 199 AGA 9] F43
AFETF S 74 FHAEAT BILA 286-29.
AEdAEI 1996 AA g2 ATSE # ditegdd. A
B IEE &3 AR IA 19-35.

AR F4. FRUSE AR,

AR 1971 g9 ZAYAA N FHH A fA3ded &
3

QST sl A

AT 254 299 AE o718 1973 Ho AAF A
hE fdg 32 Fad8e A8 A7 dsFa88A

AR AU 9r2e A4 1089 LAt 43
EAo] @& zAAF 827283 A 16:209-217.
geld 1979 Hel YA Ui fHy L g Mux

|
I 3E7 1991 AP 2A L AP
Jol w3t A7 3712318 A 18:197-208.
FAL o|FF AHEZ 1995 d2AA L FL AR
W fay 2 §A435FA. 571258 R 22:67-75.



