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ABSTRACT: This research aimed to test the commercial products of crossbred chicken, direct genetic effect
and specific combining ability from 40 Thai indigenous sires from four indigenous sire breeds (Pradu-Hangdam,
Leung-Hangkao, Chee, and Dang) and 200 commercial dams from two commercial dam (CD1 and CD2). Sires
obtained from Thai Department of Livestock Development and dams obtained from chicken company were used in
this study. The 2 x 4 Factorial in RCBD was designed. Growth performances at different ages, breast width, breast
circumstance, carcass percentage, and meat tenderness at 16 weeks of age from eight combinations of sire x dam
breed were performed in the analysis. The results showed that at sixteen weeks of age, Pradu-Hangdam gave the
highest body weight and average daily gain when crossing with CD1 (P<0.05). However, crossing between all Thai
indigenous sire breeds and CD2 showed no significant difference (P>0.05). The breast width, breast circumstance,
and carcass percentage were not different in both male and female for all combination of sire x dam breeds (P>0.05).
General combining ability (GCA) analysis showed that the additive genetic effects for growth performance could be
ranked as Pradu-Hangdam > Leung-Hangkao > Chee > Dang, respectively. It was also found that Pradu-Hangdam
had the highest additive genetic effects for breast and thigh tenderness whereas Leung-Hangkao had the lowest
(P<0.05). In addition, the GCA of CD2 was higher than CD1 both body weight and average daily gain at all ages, and
also breast width at 16 weeks of age. The specific combining ability (SCA) analysis showed that genetic effects for
growth performance and breast width at 16 weeks of age were similar in all four breeds of Thai indigenous x CD2;
on the other hand, crossing between Pradu-Hangdam and CD1 gave the best genetics for growth, breast tenderness,
and carcass quality at 16 weeks of age. Therefore, crossing between Pradu-Hangdam and CD1 should be best for
growth performances, meat tenderness, and genetic effects in crossbred chicken.

Keywords: Growth performance, Meat tenderness, Thai indigenous chicken, Genetics
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Table 1 Body weight, Average Dairy Gain (ADG), and breast width in crossbred chicken from Thai indigenous
sires and commercial dams (CD1 and CD2)".

Traits CD1 CDh2

Pradu Leung Chee Dang SEM Pradu Leung Chee Dang SEM

Body weight (gram.)

0 weeks 36a 35b 35b 34b 0.3 37b 37b 38a 39a 0.3
4 weeks 258a 246b 264a 256a 29 281b 280b 288a 288a 2.6
8 weeks

Male 862a 804b 859a 84ba  12.1 906b 890b 927a 879 11.8
Female 704 678 698 689 8.3 757 746 769 757 9.7
12 weeks

Male 1588 1526 1584 1557  21.7 1644 1592 1613 1578 21.8
Female 1224 1215 1202 1209 15.2 1336 1311 1341 1325 17.8
16 weeks

Male 2093a 2035b 2017b 2000b 25.6 2175 2175 2137 2095 247
Female 1549 1553 1495 1523 19.2 1662 1634 1619 1603 18.6

Average Dairy Gain (gram./day)

0 - 4 weeks 7.9ab  7.5b 8.2a 7.9ab 0.10 8.7 8.7 8.9 8.9 0.09
0 - 8 weeks

Male 14.8a 13.7b 14.7a 14.5a 0.21 156.5b 152b 159a 15.0b 0.21
Female 11.9 1.5 11.8 M7 0.15 12.9 12.7 13.0 12.8 017
0-12 weeks

Male 18.5 17.8 18.4 18.1 0.26 19.1 18.5 18.7 18.3 0.26
Female 141 141 13.9 14.0 0.18 15.5 15.2 15.5 15.3  0.21
0 - 16 weeks

Male 18.4a 17.9b 17.70  17.5b 0.23 19.1 19.1 18.7 184  0.22
Female 13.5 13.6 13.0 13.3 0.17 14.5 14.3 141 14.0 017

breast width/breast circumstance at 16 weeks

breast width (cm.)

Male 6.9 6.9 6.9 71 0.08 6.9 7.0 6.8 6.8 0.07
Female 6.6 6.5 6.4 6.6 0.06 6.6 6.6 6.4 6.5 0.07
breast circumstance

(cm.)

Male 29.3 29.0 29.1 29.1 0.19 29.5 29.7 29.1 29.4 0.18
Female 27.0 27.0 26.3 26.9 0.17 27.6 27.4 269 272 0.19

" Commercial dam 1 (CD1); Commercial dam 2 (CD2)
Means within rows with different superscripts were significant different (P<0.05)
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Table 2 Carcass weight, carcass percentage, and shear force for meat tenderness in crossbred chicken from
Thai indigenous sires and commercial dams (CD1 and cD2)".

Traits CD1 CD2

Pradu Leung Chee Dang SEM Pradu Leung Chee Dang SEM

Carcess weight (gram.)
carcass weight”

Male 1941 1828 1803 1822 71 1796 1924 1817 1830 58
Female 1316 1305 1308 1322 34 1598 1661 1598 1588 34
carcass weight”

Male 1845 1730 1704 1726 69 1697 1829 1718 1744 57
Female 1240 1229 1231 1242 33 1508 1574 1507 1504 67
breast weight

Male 262.3 261.6 281.6 2932 309 2857 2912 266.2 2955 128
Female 241.8 255.7 2355 2286 201 246.5 253.7 1857 2357 18.3
drum stick weight

Male 268.5 249.7 279.0 266.0 295 2751 2761 266.8 2836 154
Female 166.3 204.1 188.8 177.8 10.1 207.8 2020 170.1 2086 13.7
thigh weight

Male 258.8 251.0 266.1  263.7 27.0 265.8 250.3 2499 2735 113
Female 159.7 179.5 1702 1713 84 1711 1781 1657 203.1 143
wing weight

Male 208.8 186.9 194.7 2051 16.8 213.7 2044 1933 2128 74
Female 145.2 151.0 1445 1509 51 153.7 1611 1470 157.8 4.0

Percentage on live weight
carcass weight”

Male 91.2 85.2 86.5 84.6 2.1 84.8 87.3 84.0 86.0 1.2

Female 84.1 81.8 84.6 83.5 0.8 82.0 83.9 84.8 82.1 1.6

carcass weight”

Male 86.7 80.6 81.8 80.1 2.1 80.1 82.9 79.4 81.9 1.3

Female 79.2 77 79.6 78.4 0.9 77.3 791 79.8 791 1.6

Percentage on carcass weight

% breast

Male 14.3 14.3 16.5 17.3 1.4 16.1 16.4 15.8 16.2 0.86
Female 20.2 19.7 18.9 18.9 1.1 18.7 19.7 14.7 18.2 1.08
% drum stick

Male 14.5 13.7 16.3 15.8 1.3 15.5 15.5 15.4 15.8 0.71
Female 13.9 15.7 15.3 14.8 0.5 15.8 15.7 13.5 16.1 0.87
% thigh

Male 13.9 13.9 15.5 16.5 1.0 15.0 14.1 14.8 14.8 1.08
Female 13.3 13.9 13.8 14.2 0.2 13.0 13.8 13.8 15.6 0.43
% wing

Male 11.3 10.4 1.4 10.4 0.5 121 11.5 11.5 11.6 0.36
Female 121 1.7 11.8 12.5 0.6 11.8 12.6 11.6 12.2 0.52

Shear force for meat tenderness

breast tenderness

Male 3.9 4.4 3.7 4.2 0.5 3.0b 4.0a 4.3a 3.7ab 0.3
Female 3.2 3.5 3.0 2.9 0.5 2.6 3.1 2.6 2.9 0.3
drum stick tenderness

Male 8.2 11.3 10.4 10.5 1.2 8.3 8.1 8.7 8.1 0.8
Female 6.7 6.9 7.2 6.7 0.9 6.7 6.6 6.4 6.8 0.8

YCommercial dam 1 (CD1); Commercial dam 2 (CD2)

“Carcass weight with visceral organ such as spleen, heart, gizzard, and liver
*Carcass weight without visceral organ

¥Means within rows with different superscripts were significant different (P<0.05)
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Table 3 Estimated variance components” for body weight, average dairy gain, breast width/breast

circumstance at 16 weeks, and Carcass quality from all combination of sire x dam breeds.

Traits Vs Vd Vs*d Ve Vtotal h2 d2 d2/h2
Body weight (gram.)
0 weeks - 7.3 1.1 3.8 12.2 - 0.351
4 weeks 85.3 129.4 63.5 977.3 1255.6 0.272 0.202 0.74
8 weeks 496.2 529.7 621.7 7281.1 8928.7 0.222 0.279 1.25
12 weeks 1294.5 1002.6 1906.9 26119.7 30323.8 0.171 0.252 1.47
16 weeks 2769.9 1346.4  2874.1 34008.2 40998.6 0.270 0.280 1.04
Average dairy gain (gram./day)
0-4 weeks 0.108 0.129 0.076 1.251 1.565 0.277 0.195 0.70
0-8 weeks 0.156 0.159 0.188 2.325 2.828 0.220 0.267 1.21
0-12 weeks 0.185 0.134 0.266 3.703 4.288 0.172 0.248 1.44
0-16 weeks 0.221 0.100 0.227 2.712 3.261 0.272 0.278 1.02
Breast width/breast circumstance at 16 weeks (cm.)
breast width 0.015 0.003 0.003 0.159 0.180 0.344 0.064 0.19
breast circumstance 0.082 0.104 0.045 2.340 2.570 0.128 0.070 0.55
Carcass quality
carcass weight” 190.7 - - 12930.5 131212  0.058 - -
carcass weight” 133.2 - - 12678.2 12811.4  0.042 - -
breast tenderness 0.027 - 0.023 1.049 1.100 0.100 0.084 0.84
drum stick tenderness” - 0.415 0.712 5.951 7.078 0.235 0.402 1.71

Vs = sire variances; Vd = dam variances; Vs*d

Vtotal =
heritability;

“Carcass weight with visceral organ such as spleen, heart, gizzard, and liver

¥Carcass weight without visceral organ

“h2 = 4*vd/Vtotal

= interaction between sire x dam variances; Ve = error variances;
total variances; h2 = heritability; d2 = dominance effects; d2/h2 = ratio of dominance effects on
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Table 4 General combining ability (GCA) in crossb
dams(CD1 and CD2).
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red chicken from Thai indigenous sires and commercial

Traits Sire Dam SE Sig
Pradu Leung Chee Dang CD1 CD2 SL DL
Body weight (gram.)
0 weeks 0.14 -0.26 0.13 0.00 -1.17 1.17 0.07 * *
4 weeks -0.60 -4.83 4.21 1.22 -11.67 11.67 0.73 * *
8 weeks 6.15 -12.50 10.07 -3.72 -25.56 25.56 2.00 * *
12 weeks 13.31  -11.19 4.90 -7.02 -33.04 33.05 3.69 * *
16 weeks 22.98 9.25 -12.14  -20.09 -43.48 43.47 4.20 * *
Average dairy gain (gram./day)
0-4 weeks -0.03  -0.16 0.15 0.04 -0.38 0.38 0.03 * *
0-8 weeks 0.1 -0.22 0.18 -0.07 -0.44 0.44 0.04 * *
0-12 weeks 0.16 -0.13 0.06 -0.09 -0.38 0.38 0.04 * *
0-16 weeks 0.20 0.09 -0.11 -1.18 -0.38 0.38 0.04 * *
Breast width/breast circumstance at 16 weeks (cm.)
breast width 0.03 0.03 -0.08 0.03 -0.01 0.01 0.01 * NS
breast circumstance 0.13 0.09 -0.21 -0.01 -0.17 0.17 0.03 * *
Carcass quality
carcass weight” 1147 1199 -12.91  -10.55 -1271 1271 61.90 NS NS
carcass weight” 1122 1235 -13.99  -9.58 -1260 1260 61.89 NS NS
breast tenderness -0.18 0.21 -0.04 0.01 0.13 -0.13 0.07 * NS
drum stick tenderness”  -0.34  0.17 0.12 0.05 0.43 -0.43  0.18 * NS

Carcass weight with visceral organ such as spleen
“Carcass weight without visceral organ
SE = Standard error; Sig = Significant difference
DL = Dam line

v v
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of GCA at alpha = 0.05 between SL = Sire line, and
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Table 5 specific combining ability (SCA) in crossbred chicken from Thai indigenous sires and commercial

dams (CD1 and CD2).

Traits CD1 CD2 SE Sig
Pradu Leung Chee Dang Pradu Leung Chee Dang CD1 CD2
Body weight (gram.)
0 weeks 0.81 0.01 -0.70  -1.06 -0.68 -0.27 0.83 1.06 0.16 * *
4 weeks 0.01 -7.45 1.70  -3.60 -0.61 2.62 2.51 4.82 1.66 * *
8 weeks 447 1917 -4.08 -1.68 1.68 6.66 14.15 -2.03 4.57 * *
12 weeks -2.39 -1269 -6.44 492 156,70 150 11.34 -2.10 8.42 NS NS
16 weeks 6.08 -6.94 -23.38 -10.53 16.91  16.19 11.24 -9.55 9.57 * NS
Average dairy gain (gram./day)
0-4 weeks -0.03  -0.27  0.08 -0.09 0.00 0.10 0.06 0.13 0.06 * NS
0-8 weeks 0.07 -0.35 -0.06 -0.01 0.04 0.13 0.24  -0.06 0.08 * *
0-12 weeks -0.04 -0.15 -0.07 -0.05 0.20 0.03 0.13  -0.04 0.10 NS NS
0-16 weeks 0.04 -0.06 -0.20 -0.08 0.16 0.15 0.09 -0.10 0.09 NS *
Breast width/breast circumstance at 16 weeks (cm.)
breast width 0.00 -0.03 -0.03 0.08 0.03 0.06 -0.05 -0.05 0.03 * *
breast circumstance  0.05 -0.09 -0.09 -0.03 0.08 0.18 -0.12 -0.01 0.08 NS *
Carcass quality
carcass weight" 3413 -28.64 -1491 -0.75 -22.66 40.63 2.01 -9.80 141.16 NS NS
carcass weight” 35.04 -28.67 -14.13 -2.33 -23.83 41.02 014 -7.26 14114 NS NS
breast tenderness 0.15 0.17 -0.20  -0.02 -0.32 0.03 0.17 0.02 0.16 NS *
drum stick tender- -0.63  0.55 0.25 0.17 029 -038 -012 -0.13 0.40 NS NS

ness”

SE = Standard error; Sig = Significant difference of SCA at alpha = 0.05 between sire line and commercial dam 1 (CD1) or

commercial dam 2 (CD2)
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