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ABSTRACT: The objective of this research was to estimate the genetic parameters for growth traits in KU-Phuparn black-
bone chicken. The dataset consisted of pedigree and phenotypic information including birth weight (BW0), body weight
at 4 weeks (BW4), body weight at 8 weeks (BW8), body weight at 12 weeks (BW12), breast circumstance at 12 weeks
(Br12) and average daily grain during 0-12 weeks (ADGO0-12). The data were analyzed using a multiple-trait animal model
that accounted for the fixed effects of sex, generation, and hatching and the random effects of animal and residual. The
restricted maximum likelihood procedure was used to estimate variance components. Estimates of variance components
were subsequently used to compute heritabilities and genetic correlations. The results showed that the heritability
estimates of BWO, BW4, BW8, BW12, Br12, and ADGO-12 were moderate to high (0.24-0.73). The genetic correlation was
positive moderately to high (0.25 - 0.98). Then, the study results showed that it was possible to improve the growth
characteristics of KU-Phuphan black-bone chicken by genetic selection method, which could be considered to improve
the body weight from 4 weeks of age.
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Figure 1 KU-Phuparn black-bone chicken breeders

Table 1 Data structure for the analysis

No. of animals with data

Generations No. of roosters ~ No. of hens ~ No. of hatch’”>  No. of CG™*

Male Female Total

1 30 150 3 3 580 374 954

2 30 150 3 3 488 494 982
3 30 150 3 3 746 598 1,344
Total 90 450 3 9 1,814 1,466 3,280

lCG=Contemporary group considers from generation and hatch, "?Hatch 1 to 3 had same level in each generation.
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Table 2 Growth traits in each generation of KU-Phuparn black-bone chicken line

Generations

Traits"
1 2 3
BWO (g) 35.62+8.57 37.76+7.23 38.79+6.78
BW2 (g) 184.90+42.12 198.35+32.50 204.20+31.47
BW4 (g) 337.89+62.84 365.14+58.63 408.95+58.47
BW6 (g) 510.90+76.23 543.65+71.00 623.33+£89.79
BWS (g) 705.92+102.62 741.73+81.43 860.60+130.46
BW10 (g) 912.75+£125.71 968.39+97.36 1107.37+146.53
BW12 (g) 1131.97+150.80 1193.69+108.54 1332.28+155.68
Br12 (cm) 21.93+£2.01 22.16+1.67 22.98+1.83
ADGO-12 (g/day) 12.99+1.79 13.73+1.29 15.38+1.85

Y BWO = birth weight, BW2-BW12 = body weight at 2-12 weeks, Br12 = breast circumstance at 12 weeks, ADG0-12= average daily grain
during 0-12 weeks

nsAssideya

ymsianeitoyaidesiunagasisaeunsuanuasuuUnd (normal distribution) Tasfiansanainadulndifeiu
¥83A1nA19 (mean, median uay mode) A1AINLY (skewness) wazA1 W-Normal Ll oaudeyafiinundfigemsesiiuass
(outlien) anangudeya Tnelde1ds PROC UNIVARIATE annifuvhnsvageudvinavestiadonsdl (fixed effect) lngldnds
PROC MIXED iotiiladeiifnasordunaluufululinavesdunounisiinsgvidaematia Best Linear Unbiased Prediction
(BLUP) shem153uAs1ew Animal model shelusunsudni3agy SAS (1998) Ssanansasiuuniadonsiieanidudvinansiidesan
A uazdvdnailesanngunisianis (contemporary groups) liuA 23u uazyniln dudadvduiuundudvinaguiiiosnn
fdniuazanunanaadoulneilanadnsunmsieevided

Yik = M + Sex; + CG; + Any + &

a

Tnol v, Ao dnwazUsngludaddaf k iadl | ngunnsdanisil j, u Ao Aedsvesdnusiidanu, Sex, A
Svswansfitdosaninad i, CG, fio ﬁﬂgwamﬁ‘Lﬁﬂﬁﬂ’lﬂﬂﬁimﬂﬁ‘-ﬁjﬂﬂﬁﬁ j, An, Ai® Sm%waajmﬁammﬁaé’miﬁ k uay & Ao
dvEnaduiosnnanuaaiaiadeu (error)

N193LAT1E%09AUTENOUALLUTUTIU (variance component) Taele3s Restriction Maximum Likelihood (REML)
Tnanstiasizisiuvatedneme (multivariate analysis) n1eldlunadadnd (animal model) Aaelusunsudnsagy BLUPF9O

v

Chicken PAK 2.5 (Duangjinda et al., 2005) Ingfilutnalunisiasigy o



KHON KAEN AGRICULTURE JOURNAL 50 (4): 1143-1152 (2022)./doi:10.14456/kaj.2022.96. 1147

X1 0 0 0 0 0 0 0 0 g [Z 0 0 0 0 0 0 0 0]
7 [0 X, 0 0 0 0 0 0 O gl |0 Z2 0 0 0 0 0 0 0 ’Zl’ ’Ef
Yl lo o X3 0 0 0 0o o olfpg| [0 0 zz0o o o o o ol [E
wl 1o o o x,0 o o o ollgl o o 0o 2z, 0 0o 0o 0o 0 |a| le
»s|=l0 0 0 0 Xs 0 0 0 O lg|l+l0 0o 0 0 2z 0 0 0 0 |las|+]es
Yol [0 0 0 0 0 X¢ 0 0 O |B| [0 0 0 0 0 Zg 0 0 0 [[%] [é
Z 0 0 0 0 0 0 X, 0 0Bl 0 0 0o 0o 0o 0 2z, 0 o Z; Z
5l o0 0 0o 0o 0o 0 Xg 0 |f| jo 0o 0 0 0 0 0 Z 0 [[g] |

0 0o 0 0 0 0 0 0 X% lo o o o o o0 o 0 Z

Tneiivonnunfe

a G®A 0
Var =
€ 0 R®I
e y AonAmesraadunavesdnwunsasyRulamazanuuzinnsiny; 8 AsAwmesroidvisnansiiiiiosnin
WA LaENaUN1TIANTT (T30 uazyailing; a AeliAnesvedvisnaguilesndmdnd; € = nAwaBninaduuanuAIAIATeY;
G way R ABLUMSNTANULUSUTIULALANULUSUTIUTINVDIIALADS a LAY € ; A ABLUASNTANUFUNUSTENINIAIERT; X way 2

saa R AA

Ao lunsngilianuduiusiun1susINguednsnansi uazdvinaduilloanndidnivesdnyned i

nan1sAnYILazIaNTl
AnwazNTRIYHula

mmamsﬁﬂmmLa?{aﬂuaqﬁmﬁﬂﬁwaalﬁmsaﬂﬁwmg—qwm ﬁawqmmﬁm, 2,4,6,8, 10 warl12 &UAN% ALY
vanfieny 12 §Un1i waednmninasyivlnedsdetudas 0-12 dai (Table 3) wui1 imaduagmadoduiming
florgusniAnuazeny 2 dUasilaifienuuansiaty utaswunnuusnssdaauiuteny 4 duawiauld neldumedasdiwiing
geniweidle (p<0.05) druanuenseveniieny 12 #Un wagdnsinsiaiapivlnedosourag 0-12 §Unsi wuin lawer
fAnedogeniumeaide (p<0.05) lWuifiriu Giaenndesiumsinuives ide wavany (2550) uaz W3vnsal uava (2558)
89071 AnuuanAvesimEndaldmauazinadodausiony 4 duaniduludslulitudesuarlinszgne Hediduna
iesnantladesnunginssunisugsemnsuazanuiniiiveslimes anudesnislasusiiuanseiu wavnaansosluui
AaN13a3eAule (Benyi et al, 2015) dwalilamegfuemislauinnda nisnevaussdelsiuluemslaanit §8nsinis
WasueaLfuile uazaanmeniiinitldmedle (oyna uazams, 2553) InmnuuanssesiminfiAnuaunsathdoya
whwiingafieny 4 duai WlHlunsfiansanueninaldnszgnauag-nnuludosduld Yagtulinssgniiinaindesnisuily
uilnefuasdidmineglutag 1.2 83 1.5 Alan3u Uiang and Groen, 2000) Faifulrnszgndiag-gniu azanunsoidus gl
fausleng 12 §Uani uenaniarmemsevenileny 12 &Uami uazdmsmaaiapivlnaderotutag 0-12 dUani fdlndides
ﬁuﬁﬁmﬁswamulﬁuldauﬂwauﬁmﬁaalwamaﬂ’uﬁjﬁ’qmiwﬁ (Mﬁaqﬁa wazAY, 2555) Liuns (@18iag) ([@517Nd uazauy,

2558) waglnanuaunudesinedulinseanen (WSe1nsal uazame, 2558)



unnwss 50 atiufl 4: 1143-1152 (2565)./doi:10.14456/kaj.2022.96. 1148

Table 3 Effect of sex on growth traits in KU-Phuparn black-bone chicken line

No. of Sex (mean=+SE)

Traits" Mean SEM?  P-value

records Male Female
BWO (g) 3,280 35.62+6.92 ° 35.41+7.02 ° 35.52+6.97 0.16 0.3952
BW2 (g) 3,247 193.48+33.76 ° 192.24+33.89° 192.93+33.82 0.77 0.2969
BW4 (g) 3,214 384.60+60.17° 358.66+55.77° 370.80+£59.25 1.34 0.0001
BW6 (g) 3,182 577.24+90.10° 541.57+78.48° 561.29+86.92 1.95 0.0001
BWS (g) 3,150 803.16+122.69° 734.23+100.65" 772.35+£118.42 2.60 0.0001
BW10 (g) 3,118 1041.36+148.10° 952.24+123.29" 1001.53+144.51 3.16 0.0001
BW12 (g) 3,087 1271.61+152.38° 1160.90+131.58" 1222.13+153.64 3.29 0.0001
Br12 (cm) 3,087 23.12+1.72° 22.60+1.62° 22.88+1.73 0.05 0.0001
ADGO-12 (g/day) 3,087 14.60+1.81° 13.28+1.57° 14.01+1.83 0.04 0.0001

Y BWO = birth weight, BW2-BW12 = body weight at 2-12 weeks, Br12 = breast circumstance at 12 weeks, ADG0-12= average daily grain
during 0-12 weeks
2/SEM = standard error of mean

b Within a line, least squares means without a letter are significantly different (P<0.01)
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Table 4 Genetic parameters of growth traits in KU-Phuparn black-bone chicken line

Traits" 0'3 o'g hz
BWO 45.20 16.60 0.73
Bw2 621.00 691.00 0.47
Bwad 1,780.00 1,800.00 0.49
BW6 1,960.00 4,370.00 0.31
BW8 2,340.00 7,280.00 0.24
BW10 3,810.00 10,700.00 0.26
BwW12 5,390.00 11,800.00 0.31
Br12 0.91 2.10 0.30
ADGO-12 0.74 1.80 0.29

Y BWO = birth weight, BW2-BW12 = body weight at 2-12 weeks, Br12 = breast circumstance at 12 weeks, ADG0-12= average daily grain
during 0-12 weeks

0§ = additive genetic variance, 05 = residual variance, hz = heritability
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Table 5 Genetic (above the diagonal) and Phenotypic (below the diagonal) correlation for growth traits in KU-Phuparn

black-bone chicken line

Traits"” BWO BW2 BW4 BW6 BW8 BW10 BW12 Bri2 ADGO-12
BWO - 0.51 0.31 0.35 0.25 0.28 0.27 0.48 0.26
BW2 0.29 - 0.77 0.76 0.65 0.63 0.58 0.62 0.57
Bw4 0.16 0.52 - 0.91 0.86 0.75 0.72 0.79 0.71
BW6 0.15 0.39 0.66 - 0.93 0.84 0.78 0.83 0.77
BWS8 0.12 0.31 0.52 0.72 - 0.94 0.90 0.87 0.89
BW10 0.11 0.27 0.42 0.55 0.75 - 0.96 0.91 0.95
BW12 0.12 0.25 0.39 0.50 0.67 0.89 - 0.98 0.99
Br12 0.25 0.43 0.54 0.68 0.77 0.81 0.92 - 0.93

ADGO0-12 0.12 0.24 0.38 0.49 0.66 0.87 0.98 0.91 -

Y BWO = birth weight, BW2-BW12 = body weight at 2-12 weeks, Br12 = breast circumstance at 12 weeks, ADG0-12= average daily grain
during 0-12 weeks
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