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Estimation of Heterosis from Strain Crosses of White Cornish
and White Plymouth Rock for Certain Economic Traits

Il C. Cheong, Sun B. Chung
and Seong H. Yeon

Livestock Experiment Station, R.D. A.

{Received November 8, 1985)

SUMMARY

This study was carried out to estimate combining abilities and heterosis in
White Cornish and White Plymouth Rock. The
1984 to 28th Nov. 1984 at the Livestock Experiment Sta-

data were obtained over an 8 wecks
period from 3rd Oct.,
tion.

A total of 810 birds, composed of 360 pure strains, 270 two-way crosses, and
180 fourway crosses were average amount of heterosis expressed as a ratio was
1.639% for livability, 5.479% for body weight at 8 weeks,

from day old to 8 weeks and -5.98% for feed requirement.

5.57% for weight gain

Specific combining ability were statistically significant for all of the traits
examined in this study. Although the general combining ability was not signi-

ficant for any of the traits, strain A appears to be superior to other strains.
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Table 1. Broiler diets

Ingredients Starter Finisher
Ground yellow corn 63.18% 69.03
Wheat bran - 0.61
Soybean meal 19.28 17 .44
Corn gluttan meal . 6.96 3.18
Fish meal-53% 6.93 5.97
Ground limestone 0.60 0.68
Tricalcium phosphate 2,05 2,09
Salt 0.30 0.30
Vitamine additive 0.55 0.55
Anti-biotics 0.15 0.15
Crude protein 22.0 % 19.0

Metabolizable energy 3,050Kcal/%g - 3,050
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Table 2. Means and standard deviations for the economic traits
Livabi- . . R .
Crosses of lity, (%) Body weight (%) Weight gain (9) Feed efficiency
strains 0.8 wks 0 4 8 0-4 5-8 0-8 0-4 5-8 0-8
Pure A 94,88+ 105 42,2340,51 716+ 3,43 2,057 191 674F 2,96 1,342% 5,34 2,015 238 1,90+0.056 2.69%0.04 2.42%0,01
strain B 98.99% 111 44.0310,71 718k 2,352,015 471 674k 2,00 1,207+ 247 1,971+ 446 1.87+0.04 2.66£0.02 2.391+0,00
C 99,345098 43.1010,31 621% 2,54 1,789+36.75 578 3.51 1,168139.27 1,746£36091,90+0,02 1,90+0,02 2.45+0,07
D 98.362066 45.13+0,58 70912,65 1,947+5335 664+12.96 1,238+4363 1,902+5332 1,87£0.04 2.79+0,07 2.47:£0.05
Mean 97,89t L1l 4363105 6911t 6,951,952+ 3198 647+ 7,13 1,261428,74 1,908+32.131,89£ 0.04 2,711 0,05 2,4310.03
2-way AB 9938097 12.03%£0.32 699+ 3.55 1,971F 437 657+ 3.62 12724 285 1,929+ 462 1.81+0.02 2.57£0.06 2.32£0.04
crosses BA  97.30k214 41.57£0.51 706+ 6.48 1,972+2153 664t 6.11 1,267+26.97 1,931421,721,84£0.01 2,65+ 0.08 2.3710,02
CD 98,9183 43.7010,44 679%12,2] 1,939+2152 636+12.24 1,259£33.57 1,895121,59 1,87£0.04 2.61*0.04 2.361+0,01
Mean 98.43t21 12,433+0.48 6951 7.97 1,913 1236 652t 8,01 1,266+19.12 1,918+12.321,85£0.03 2,61+ 0,05 2.35+0,02
4-way ABCDi0o.0 #4,1711,00 680 4,69 199812925 636+ 3,69 1,313+2495 1,94942831 1,8140.04 2,52%£0.00 2,2+0.01
crosses BACD 98.97£1.30 43.80£1.15 739£24.43 2,124 3661 693£23.29 1,385155,63 2,080+37.30 1.83£ 0,04 2,52+ 0.00 2.2030,06
Mean 99.48t092 43.9830,32 710%14,35 2,069£3122 666+ 14,14 1,349+45.55 201543144 1,.2+0.05 2,210.07 2,290.04

Table 3. Analysis of variance for the economic traits

Traits Livability Body weight Weight gain Feed efficiency

Source F.
of variance 0-8wks 0 4 8 0-4 5-8 0-8 0-4 5-8 0-8
Between 8 7.017 4.067"*3,402.16™ 5,301 3,305 %* 11,722.8" 25,848 w003 0.028" o.a3**
mating types
Between 2 0.300 1.588  105.8 890,73 84.20  613.3¢  876.87 0.001 0,001  0.001
replications
Error 16 1,753 0,514  112.60  89.66 108.12 1,055.85  85.71 0.00L 0,001 0,001
*x P ¢ 0.01
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Heterosis in the economic

Table 4.

traits

Traits Livability Body weight

Weight gain

Feed efficiency

0-8 weeks 8 0-4 5-8 0-8 0-4 5-8 0-8

AH RH AH RH AH RH AH RH AH RH AH RH AH RH AH RYy
Y% % % & % & % & %

2-way Cross AB 2.44 2,52 -64.77 -3.18 -16,60 -2.46 47.07 -3.57 -63.67 -3.19 -0.05 -2,70 0,10 -3.71 -0.09 -3,%3
vs. pure BA 0.36 0,37 -64.01 -3,14 -9.70 -1 .44 -52.74 4.00 62.43 -3.13 0,05 -2.60 -0.02 -0.71 -0.03 -1.41
strain CD -0,26-0,26 70.99 3.80 14.8 2,39 56,56 4,70 71.41 3,92 -0.02 -l1.11 -0.15 -5.40 0,10 ~4.14
Mean 0.85 0.88 -19.26 -0.84 -3.82 -0,50 -14.42 -0.96 ~18.23 -0,80 -0.04 -2.14 -0.09 -3.27 -0.07 -3.03
4-way cross ABCD 1.01 1,02 38.27 1.9% -10.52 -1,63 4748 3.75 36.97 1,8 -0.04 -2.32 -0.07 -2.82 0,05 -2.%
vs. 2-way BACD 1.02 1.04 168.45 8.61 45.26 6.96 122.01 9.66 167.28 8.74 -0.02 ~-1.24 =0.11 +4.22 ~0.08 -3.33
Cross Mean 1.02 1,03 103.36 5.29 17.37 2.67 84.75 6.71 102,13 5,34 -0.03 ~-1.78 -0.09 -3.52 -0.07 -2.80
4-way cross ABCD 2,11 2,16 41,39 2,12 -11.39 -1.76 52.23 4,14 40.84 2.14-0,08 -4.14 -0.20 -7.22 -0.15 -6.00
vs. pure BACD 1.08 1.10 171.95 8.81 47.8 7.9 123.0 9.83 171.77 9.00-0.06 -3.02 -0.19 -7.15 -0.15 -5.9
strain Mean 1.60 1.63 106,67 5.47 "18,23 2.82 88.08 6.99106.31 5,57-0.07 -3.58 -0.20 -7.19 -0.15 -598
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Table 5. Mean squares from combining ability analyses for the economic traits
Source Traits Livability Body waght Weight gain Feed efficiency
of variance 0-8weeks 8 0-4 5-8 0-8 -4 5-8 0-4
G.C.A. 1) 3 74.39 22,636.51 3,016.71 10,944.77 25,446.80 0,029 0.054 0.044
* *k ** o Rk *k *ok *x *%
S.C.A. 2) 6 971.37 391,809.43 43,414,13 163,097.05 374,788.39 0,354 0.727 0.585
R. E. 3 6 152,26 56,203.15 5,974.87 23,882.31 53,710.89 0,053 0.106 0.087
Error 90 183.47 73,062.02 8,064.43 30,485.99 69,886.26 0.067 0.136 0.110
* P (0,01
1) G.C.A.: General combining ability 2) S.C.A.: Specific combining ability
3) R. E. : Reciprocal effects
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R A9 RRE Jelllch, 8 E4H BEAMNE
A9l B %#ro] £4 50.1500, 49.7929 2 —iRsES
gE o) HFER wiHo) Co D%ghe -50.1321 7
-49.8107 2 oich. HIER S A9 BARE 2 Co

-78-

D %i# Alolo] &4 Ao HKH [F3t /e #EMBE
B Fa o \AHREAA = BR#gel 0.0668
2 713 =% D%E#EE -0.0650 o2 st e A
o2 Jeht} 2o 2 B oo —@EAEHNS BA,
Dx# 2 CR#Mez et o3 #RE
Thomas% (1958) ¥} Kan% (1959) 2.8z Ooi%
(1975) 0] #®&E3 FHRFEY —~BIBAEHL BE
o w B enEct Ade mR Hosddt.



Table 6. Estimates of general combining ability effects for the economic traits

Jraits Livability Body weight

Weight gain

Feed efficiency

Parent 0-8 weeks 8 0-4 5-8 0-8 0-4 5-8 0-8
A 2.6154 50,1500 16.6375 32,3161 48.9536 0.0492 0.0642 0.0618
B 2.6621 49,7929 16,9875 31.7446 48,7321 0.0545 0.0631 0.0668
C -2,7855 -50,1321 ~17.3429 -31.6125 -48.9554 -0.0511 -0.0635 -0.0636
D -2.4920 -49,8107 -16,2821 -32.4482 -48.7304 -0.0526 -0.0638 ~-0,0650
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Table 7. Estimates of specific combining

H"HemoE 713 w8 373.972019lem AC,AD,BC
% BDAEHA S -366.38 ~ -367.064 2 @Fokm
BBEEAAE ol o FUF FHAE 29or] RmHEE
2 88472 ABZLEM&C] 0.446, CDZEAS
°] 0.188, BCo} BD%4EHAAEL £4/ -0453,-0451
o2 et #BEE N delHdE AB,CD,AC,
BC, AD ¥ BDEEAANE 2 HEE Jehyo.

Hill #} Nordskog (1958), Eisen %(1964), Yao
(1959,1961) 2 8EABHAAN HEELAENY K

ability effects for the economic traits

Trai Parents

Parent raits Weeks B C D
A Livability 0-8 18.643 18,228 -18.521
Body weight 8 373.932 -366.743 ~367.064
Weight gain 0-4 125,138 -121,075 -122.136
5-8 240,429 -237.564 -236.729
0~-8 365.566 -358.639 ~-358.864
Feed efficiency 0-~-4 0.349 -0.349 -0,347
5-8 0.492 ~0.498 -0.498
0-8 0.446 -0.448 -0.446
B Livability 0-38 -18.274 -18.568
Body weight 8 -366.386 -366.,707
Weight gain 0-4 -121.425 -122.486
5-8 -115.514 -115,054
-8 -358.418 ~358.643
Feed efficiency 0-4 -0.354 -0,352
5-8 -0.504 -0.503
0-8 -0.453 -0.451
C Livabhility 0-8 8.248
Body weight 8 143.761
Weight gain 0-4 45,709
5-8 94,664
0-8 140.373
Feed efficiency 0-4 0.153
5-8 0,205
0-8 0,188
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Table 8. Estimates of reciprocal effects for the economic traits

Crosses Body weight Weight gain Feed efficiency

(&X2) 0-8weeks 8 0-4 5 -8 0-8 0-4 5-8 0-8
AB 0.404 8,000 2,229 10.479 8,250 0,006 -0,028 ~0.019
CD -21.369 -410.543 -133.864 ~267.464 -401.329 -0.400 -0.564 ~-0,509
2. —BgeEN HHREEEN #E BEE Vebo, Y & RS SEdErt e

ZhA e FAEY & "G FHERSE Tabled BHMEZ BT HaEs 2d R Hnangn
o} 7ted, —RBAENY FHREIF £HFEL C 7} Ay homo REEZ BES Y UAstzm A=),
F#rol -61.04°)A 2 D %R#EL -62.59% 7ba ot a2 HBEE AN SRS A= White
gror MES EIEE L ARREAA LT 19 5 Cornishf9} As} B®# z2/3 White Plymouth
Table 9. Estimates of general and specific combining ability variances associated with

each parent and the environmental variances on individual and mean bases for
the economic traits

Parent Traits Weeks Ggiz * 9;‘.2 * ng;:l(da‘?l) Me(aagz)basls

A Livability 0-38 -61,96 419.68 1.75 183.47
Body weight 8 -24,883.24 167,999.76 809.66 73,062.,02
Weight gain 0-4 -2,747.35 18,585,73 108.13 8,064.43

5-8 -10,387.91 69,898.70 1,055.85 30,485.99

0-8 -28,810.90 160,578.77 805,71 69,886.26

Feed efficiency 0-4 -0.023 0.149 0.001 0.067

5-8 -0.046 0.301 0.004 0.136

0-8 -0.037 0.245 0.002 0.110

B Livability 0-8 -61,71 421.40 1.75 183.47
Body weight 8 -24,918,93 167,737,92 809,66 73,062, 02

Weight gain 0-4 -2,735,58 18,670, 97 108.13 8,.064,43

5-8 -10,424.52 69,627,97 1,055.85 30,485.99

0-8 -23,832,53 160,420,25 805,71 69,886.26

Feed efficiency 0-4 -0.022 0.152 0.001 0,067

5-8 -0.046 0.306 0.004 0.136

0-8 -0.037 0.249 0.002 0.110

C Livability 0-8 -61.04 275.38 1.75 183,47
Body weight 8 -24,885,03 108,172, 17 809.66 73,062.02

Weight gain 0-4 -2,723.38 11,714.03 108.13 8,064.43

5-8 -10,432.89 45,538, 84 1,055.85 30,485 ,99

0-8 -23,810.72 103,451,86 805.71 69,886,26

Feed efficiency 0-4 -0,022 0.102 0.001 0.067

5-8 -0.046 0.204 0.004 0.136

0-8 -0.037 0.166 0.002 0.110
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o3 A, ¥ ~ ® Individual Mean basis
Parent Treits Weeks ag;* a5t basis (6, (5?
D Livability 0-8 -62.59 286.19 1.75 183.47
Body weight 8 -24,917.15 108,407.60 809.66 73,062.02
Weight gain 0-4 -2,759,05 11,972.45 108,13 8,064 .43
5-8 -10,379.35 45,143,05 1,055.85 30,485,99
0-8 -23,832.70 103,613,25 805.71 69,886.26
Feed efficiency 0-4 -0.022 0.101 0.001 0.067
5-8 -0.046 0,203 0.004 0.136
0-8 ~0.037 0.164 0.002 0.110
+ Where Og2= (8- 39*, &, = %'Zj's\,-iz - 1y
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