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Estimation of genetic parameters for growth performances in
various black chicken lines and crossbred black chicken
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ABSTRACT: The objective of this study was to study growth performances carcass percentage and to estimate
genetic parameters for growth traits in various black chicken lines such as Black Hmong (BM), Brown Hmong
(BrM), Black Chinese (BC) and crossbred black chicken between Black Hmong and Thai native chicken (Pradu
Hang Dam)(BM x PD). Growth trait data in terms of body weight at 0, 4, 8, 12, and 16 weeks of age was analyzed.
The data were obtained from Research and Development Network Center for Animal Breeding (Native Chicken),
Faculty of Agriculture, Khon Kaen University during 2013. The genetic parameters were estimated by multiple traits
animal model via Restricted Maximum Likelihood technique (REML) using BLUPF90 Chicken PAK?2.5 software.
The results showed that heritabilities of birth weight were high (0.88 to 0.99) in all black chicken lines. For body
weight at 4, 8, 12 and 16 weeks of age were 0.09 to 0.43 in BM, 0.20 to 0.31 in BrM, 0.51 to 0.81 in BC, and 0.08
t0 0.22 in BM x PD, respectively. These results indicated that BC had high genetic potential for growth performance
compare to another black chicken lines and should be develop as purebred black chicken meanwhile BM x PD should
be develop as crossbred black chicken for industrial level in the future.
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Table 1 Number of records and pedigree for data analysis.

o . Traits?
Lines Sires Dams
BWO BW4 BWS8 BW12 BW16
BM 6 16 73 73 73 71 61
Brivi 6 16 105 105 105 100 76
BC 3 7 41 41 41 38 33
BM x PD 4 17 99 99 99 96 86

BM = Black Hmong; BrM = Brown Hmong; BC = Black Chinese; BM x PD = Black Hmong x Pradu Hang Dam
“BWO, 4, 8, 12 and 16 = body weight (g) at hatch, 4, 8, 12, and 16 weeks of age respectively
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Table 2 Least square means of body weight of Black chicken and crossbred (g/bird).

Traits/Lines” BM BrM BC BM x PD SEM  P-value

Birth weight 26.64 d 27.66 ¢ 3221a 30.92 b 0.13  <0.01
- Male 26.98a' 27.71a 32294 3152a" 017
- Female 26.29b' 27.61a' 32.12 &' 30.32b'  0.19

Body weight at 4 wk 19491c  19063c 339.96a 217.98b 1.99  <0.01
- Male 21143a'  196.96a' 351.67a 23477a' 255
- Female 178.39b'  184.29b' 32824b' 201.18b' 266

Body weight at 8 wk 51871¢c  509.33c  79025a 590.17b  4.82  <0.01
- Male 57452a' 553.75a' 861.67a' 647.69a' 532
- Female 462.90b'  464.90b' 718.82b' 53265b' 584

Body weight at 12 wk 908.43¢c  930.20c 1289.49a 1029.84b 874  <0.01
- Male 1017.50a" 1052.18a' 142565a' 1149.37a' 9.24
- Female 799.35b"  808.22b' 1153.33b' 910.30b' 8.48

Body weight at 16 wk 124091 ¢ 1286.00c 1726.39a 137599b 12.95  <0.01
- Male 142515a" 1491.71a' 1952.00a' 1575.64a' 12.16
- Female 1056.67 b' 1080.29b" 1500.77b' 1176.33b' 11.13

Breast width at 16 wk (cm.) 474 c 478 ¢ 5.45 a 5.15b 0.16 <0.01
- Male 4.94 3" 4933’ 5.66 a' 531a'"  0.18
- Female 4.53b' 462b' 524 b' 498b"  0.21

Breast circumstance at 16 wk (cm.) 21.94 ¢ 22.00 ¢ 25.22 a 23.30 b 0.08 <0.01
- Male 22564’ 22.67a' 26.254a' 2428a'  0.10
- Female 21.32 D' 21.33Db' 24.19b' 22.32b' 0.1

BM=Black Hmong; BrM=Brown Hmong; BC=Black Chinese; BM x PD=Black Hmong x Pradu Hang Dam

a, b, ¢, d means within rows with different subscripts were significant different. (P<0.01)

a', b" means within columns with different subscripts were significant different. (P<0.05)
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Table 3 Growth performance (Feed Conversion Ratio and Average Daily Gain) in Black chicken and crossbred

Traits/Lines”

Age (weeks)

0-4 0-8 0-12 0-16
Feed conversion Ratio (FCR)
BM" 3.17 a 472a 432a 420a
BrM 3.33a 4.28 a 3.89a 3.89a
BC 1.78 b 215¢c 2.60b 2.84 Db
BM x PD 2.85a 349b 3.61a 3.78 a
Average Daily Gain (ADG) (g/day)
BM 6.19b 9.02¢c 10.72 ¢ 10.88 ¢
BrM 591b 8.60 c 10.89 ¢ 11.39¢c
BC 11.20 a 13.84 a 15.10 a 15.67 a
BM x PD 6.93 b 10.33 b 12.37b 12.58 b

"BM=Black Hmong; BrM=Brown Hmong; BC=Black Chinese; BM x PD=Black Hmong x Pradu Hang Dam

a, b, c means within columns with different subscripts were significant different. (P<0.05)
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Table 4 Carcass percentage in Black chicken and crossbred at Body weight 12 week
o ) i %Hot %Eviscerated
Lines Live weight %Blood Y%Feather )
carcass weight
BM1/ 950.00 4.47 6.04 89.49 87.11
BrM 1045.00 4.51 5.98 89.51 87.24
BC 1162.50 4.05 6.97 88.98 86.35
BM x PD 1102.50 4.71 6.37 88.92 86.05

"BM=Black Hmong; BrM=Brown Hmong; BC=Black Chinese; BM x PD=Black Hmong x Pradu Hang Dam
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Table 5 Data structure for analysis and genetic parameters of growth traits in Black chicken and crossbred

Lines" Traits” n Mean SD.  Min. Max. UZ Uf h?
BM BWO 73 26.64 d 2.04 20 31 2.7 0.359 0.88
BW4 73 194.91 ¢ 40.53 120 340 529 710 0.43
BW8 73 518.71 ¢ 91.65 320 770 1800 3400 0.35
BW12 71 908.43¢c 172.68 580 1330 1450 14200 0.09
BW16 61 124091 c  267.75 600 1720 3300 29100 0.10
BrM BWO 105 27.66 c 2.67 21 37 7.06 0.0647 0.99
BW4 105 190.63 c 29.95 120 280 181 399 0.31
BW8 105 509.33 ¢ 79.10 340 750 787 3010 0.21
BW12 100 930.20c  165.75 590 1310 2480 9730 0.20
BW16 76 1286.00c  247.30 860 1820 4400 16300 0.21
BC BWO 41 32.21a 2.35 29 39 50.1 0.105 0.97
BW4 41 339.96 a 60.73 200 450 1470 337 0.81
BW8 41 790.25a 159.18 420 1080 9820 9320 0.51
BW12 38 1289.49a 260.98 670 1790 43600 17300 0.72
BW16 33 1726.39a 330.90 940 2410 47100 41700 0.53
BM x PD BWO 99 30.92b 3.14 25 43 10.2 0.31 0.97
BW4 99 21798 b 42.15 100 350 274 954 0.22
BW8 99 590.17 b 93.32 360 840 661 4840 0.12
BW12 96 1029.84b  162.55 700 1380 964 11000 0.08
BW16 86 1375.99b  258.55 670 1870 4230 25800 0.14

"BM=Black Hmong; BrM=Brown Hmong; BC=Black Chinese; BM x PD=Black Hmong x Pradu Hang Dam

“BWO, 4, 8, 12 and 16 = body weight (g) at hatch, 4, 8, 12, and 16 weeks of age respectively

a, b, ¢, d means within columns of each ages with different subscripts were significant different. (P<0.05)

ANRUANNUSNIINUENTTN
ANAVANITUENUGNITH (genetic correlation)
izudwﬁmﬁnﬁqﬁmq 0 4Um19f (BWO) rin v
ﬁqﬁlmq 4 ddanif (BW4), ﬁmﬁﬂﬁqﬁ'mq 8 dumsf
(BWS), ﬁwﬁﬂﬁqﬁmq 12 ddand (BW12) waz
ﬁwﬁﬂﬁqﬁ'mq 16 &Ua19F (BW16) muansiu Tl
fadn walndfadnma uwanslu Table 6 wazlu
Iiausn wazgnuanlisn uanslu Table 7 wusn
ANEUANTUEN1augnIsHYaliAaneRugs 1)
pariindafiens 0 dulenvi wBeuidiauiudmin
ﬁqﬁmg 4, 8,12, uaz 16 dani ﬁﬁﬂ@g"lumqﬁ'ﬁ
AL 1UNANe (:0.11 B4 0.42) luanusfidnavdumiug
Wﬁdﬁu@ﬂiiuitﬁdﬁﬂﬁﬂﬁﬁﬂﬁﬂ‘ﬁl‘ﬂ’]ﬂq 4 duanif

wWisnimauAuiwinsafeny 8, 12, uaz 16
Auaf Hrnagfludastunanatiege (0.26 19.0.97)
NARINA1T WTUIIN1IRATNAAReN L AAN&NE
wWugsine andeyanintingdaniany o 4
analdansanavlidmaaudnlnaslfnaninnig
AugnIsaeInsastyRuTnnamiuindaneny 4,
8, 12, waz 16 dUaf muansuvisaly welunig
pesfiudinnisfiansandndeniniAnanaiugsie

¥ s; % o d‘ o/ 'S [ % dld
andayanuniinganens 4 dlaindulduana

N IV e -
wazduaeduladlnnlafunisdniaanayy
ANUNINNNAUGNITNTRINTTLATLALTANAAY
naviedasminganeny 16 duank dwmfung
Ransnaanduiusaesgnuanliamuganngm



KHON KAEN AGR. J. 43 (2) : 309-318 (2015).

ﬁmﬁ@niri"[ﬁé?uwimq 0 ddmniiiflusuld (0.26 D
0.74) %ﬂﬁmﬁﬁﬂdqmiﬁmﬁﬂﬂﬁmﬂ 4 el
(-0.18 014 0.75) viTa 8 &Uaf (0.16 D4 0.23)
Tuneaudn gnuanlisfiauuansees

317

Winsalwdaiugnesnaelsangusniiadusiu
11 Geazifutlsrlamisantslfulgsiuglueuian
o ! 2 o A o ¥ < ! 1o
\WasanazdaglinnsAniaeniinldsamidandalasn
ANEAUGHN)

Table 6 Genetic correlations for growth traits in Brown Hmong (above the diagonal) and Black Hmong (below

the diagonal)

Traits BWO BW4 BW8 BW12 BW16
BWO - -0.01 -0.11 -0.02 0.20
BW4 0.42 - 0.78 0.56 0.26
BW8 0.27 0.97 - 0.95 0.76
BW12 -0.01 0.79 0.80 - 0.92
BW16 -0.03 0.52 0.47 0.87 -

Table 7 Genetic correlations for growth traits in Crossbred (BM x PD) (above the diagonal) and Black Chinese

(below the diagonal)

Traits BWO BW4 BWS BW12 BW16
BWO - 0.74 0.37 0.51 0.26
BW4 0.20 - 0.75 0.05 0.18
BWS 0.41 0.94 - 0.23 0.16
BW12 0.28 0.80 0.93 - 0.95
BW16 0.33 0.83 0.95 0.99 -
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