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SUMMARY

The subject of this study was to obtain some genetic information for developing
superior layer chickens. Heterosis and combining ability effects were estimated with
3,759 progenies of full diallel crosses of 6 strains in White Leghorn. Fertility, hatc-
hability, brooder-house viability, rearing-house viability, laying-house viability, age
at Ist egg laying, body weight at lst egg laying, average egg weight, hen-day egg
production, hen-housed egg production, and feed conversion were investigated and
analyzed into heterosis effect, general combining ability, specific combining ability
and reciprocal effect by Griffing’s model I

The results obtained were summarized as follows ;

1. The general performance of each traits was 94.76% in fertility, 74.05% in hatc-
hability, 97.47% in brooder-house viability, 99.72% in rearing-house viability,
93.81 % in laying-house viability, 150 day in the age at Ist egg laying, 1,505g in
the body weight at Ist egg laying, 60.08g in average egg weight, 77.11 % in hen-
day egg production, 269.8 eggs in hen-housed egg production, and 2.44 in feed
conversion.

2. The heterosis effects were estimated to -0.66%, 9.58%, 0.26%, 1.83%, -3.87%,
3.63%, 0.96% 4.23%, 6.4% and -0.81% in fertility, hatchability, brooder-house
viability, laying-house viability, the age at Ist egg laying, the body weight at
Ist egg laying, average egg weight, hen-day egg production, hen-housed egg pr-
oduction and feed conversion, respectively. ’

3. The results obtained from analysis of combining ability were as follows ;

1) Estimates of general combining ability, specific combining ability and reciprocal
effects were not high in fertility. It was considered that fertility was mainly

" affected by environmental factors. In the hatchability, the general combining
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4.

ability was more important than specific combining ability and reciprocal eff-
ects, and the superior strains were K and V which the additive genetic effects
were very high.
) In the brooder-house viability and laying-house viability, specific combining
ability and reciprocal effects appeared to be important and the combinations
of KxA and Ax K were very superior.
In the feed conversion and average egg weight, general combining ability was
more important compared with specific combining ability and reciprocal effects.
On the basis of combining ability the superior strains were F, K and B in feed

conversion, F and B in the average egg weight.

~—

General combining ability, specific combining ability and reciprocal effects were
important in the age at Ist egg laying and the combination of VxF, FxK and
B xF were very useful on the basis of these effects. In the body weightat Ist
egg laying, general combining ability was more important than specific com-

bining ability and reciprocal effects, relatively. The K, F and E strains were
recommended to develop the light strain in the body weight at Ist egg laying.
General combining ability, specific combining ability and reciprocal effects were
important in the hen-day egg production and hen-housed egg production. The
combinations of Fx K, A xK, and KXA were proper for developing these

traits.

In general, high general combining ability effects were estimated for hatchabil-
ity, body weight at Ist egg laying, average egg weight, hen-day egg production,
hen-housed egg production, and feed conversion and high specific combining ab-
ility effects for brooder-house viability, laying house viability, age at Ist egg hay-
ing, hen-day egg production and hen-housed egg production, and high reciprocal

effects for the age at Ist egg laying.
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Table 1. The 6 x 6 diallel cross breeding plan and number of birds

Line of Line of Dam

Sire A B E F K \"4

A A x A(9) AXB (90) AXE(90) AXF(90) Ax K(9) A x V(90)
B B x,A(%) B xB (%) B xE (%) BxF(90) Bx K(90) B x V(90)
E E x A(90) E xB (%) E xXE (42) ExF(9) Ex K(87) E x V(%)
F F x A(9) F XB (90) F xE(90) FXxF(90) FxK(9) F x V(90)
K Kx A(90) KXB (%) K xE (90) KXF(90) Kx K(9) K x V(90)
v V x A(90) VXB (9) VXE(75) VXF(90) Vv x K(9) V x V()

{ ): Number of birds
3. H%]%*é‘ii 12 8658 = EEOR cage A 1EHHY 4:'2‘%]'&1 &

$REBe] AF-L FHMEE B cage o4,
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Table 2. Chemical components of experimental feed

Chemical Components Stater Grower Pullet Laying hens
(0-6 wks) (7-12 wks) (13-20 wks) (21-72 wks)

M.E. (Kcal / kg) 2,850 2,924 2,780 2,725

Crude protein ( % ) 20.4 16,0 12.0 15.1

Crude fat (%) 2.3 3.0 3.0 4.3

Crude fiber (%) 4.3 6.0 7.5 2.8

Crude ash (%) 7.5 9.0 9.0 12.7

Ca (%) 1.0 0.7 0.4 3.0

P (%) 0.8 0.5 0.4 0.7
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Table 3. Average performance of purebreds and crossbreds for traits

Bady

Fert- Hatch- Viability (%) Age at weilghtAve' Egg production Feed
Sire x Dam ility ability ' . ilst'egg :.fgg st i'gegight Hen-day Hen-  SpOVer-
%) (%) Brooder Rearing Laying (ad}';;g) laying (g ) hous (kg)
(%) (%)  (egg)

Strains AXA 97,97 69.84 96.43 100,00 92,22 149, 3 1,474 59,07 76.91 269.7 2.46
BxB 96.47 68,14 97.96 100,00 93.33 156.0 1,571 61,29 74,42 | 259.4 2.41
ExE 94.81 48,17 100,00 100,00 90,48 161.3 1,417 59,96 63.59 213.3 2.66
FxF 94,37 71.21 93,72 100,00 87.78 156,0 1,438 62.42 78.20 261.2 2.37
KxK 96,25 73.76 95.44 100.00 94,44 152.3 1,357 57,52 76,14 262.0 2,38
VxV 9,75 8,3 100,00 100.00 94.44 155.0 1,507 57.42 77.67 271.8 2.50

" Mean 96,10 68.58 97.26 100,00 92,12 155.0 1,461 59.61 74 .49 256,2 2,46
Crosses AXB 98,49 62.34 93,92 100.00 91.11 148,0 1,518 59.83 78.08 274.6 2.46
AxXE 95.11 73,24 98,18 100,00 93.33 144.7 1,51‘6 58.66 78.79 280.8 2.44
AxF 94,87 55,40 95,83 100.00 93,33 144.7 1,462 60,29 80.50 280.8 2,37
Ax K 95,00 86.05 98,22 100,00 100,00 150.0 1,551 59,72 82,02 292.5 2.37
AxV 97,50 88,20 99,11 - 100,00 97.78 146.0 1,584 59,04 79.29 283.4 2.50
BxA 94,97 173,28 93.65 100,00 91,11 157.3 1,579 62.62 75.98 257.4 2.43
BxE 94,87 68,18 99,00 100,00 100,00 145.3 1,562 60,66 76.69 277 .4 2.37
BxF 94,18 77,12 98,18 100.00 95.50 146.3 1,510 61.62 79.79 281.4 2,28
Bx K 95.75 77.54 98,18 100,00 92,22 152.0 1,557 61.09 80,75 283.2 2.27
BxV 95,00 88.68 98,15 100.00 93.33 153.0 1,604 60,06 77.09 271 .4 2,50
ExA 97,98 73.33 99,11 96,67 94,37 154.0 1,504 59,87 79,71 273.8 2,40
ExB 96,75 71,57 94,58 100,00 94,45 162,0 1,606 61,85 77.47 263.6 2. 41
ExF 92,00 71.46 98,00 100,00 96,67 154.3 1,476  61.83 77.74 272,0 2.41
ExK 82.00 78,65 95,92 100,00 95,40 157.3 1,416 59.99 77.34 266.9 2.4
ExV 96,25 78,44 99.11 98.89 94,37 145.3 1,478 60,15 78.13 275,.1 2.39
Fx A 94.65 70,96 97,32 100,00 98.89 154.0 1,493 61,74 77.61 272.9 2.4
FxB 92,92 67,39 96,92 100,00 96.67 151.3 1,546 62,20 78.79 276.2 2,36
FXE 90.78 68,98 97.96 97.78 89.77 145.7 1,435 59.50 74.10 256.7 2.53
Fx K 87,50 84,57 97.29 100,00 95,56 144.0 1,483  61.41 81.40 291.6 2.25
FxV 95.00 83,15 99,11 98.89 92,07 148.3 1,542 60,90 76.52 262,7 2.49
Kx A 97,24 85,05 100,00 109,00 98,89 150.7 1,480 59,06 81,17 288,5 2,37

- KxB 95.98 72,32 100.00 100,00 94,45 147.0 1,636 59,92 78,32 274.3 2.42
KxE 9%.39 57.36 99,00 100,00 92,22 148.3 1,504 59,09 75.71 264,0 2,52
KxF 99.46 79.35 99,08 98,89 95.48 149.3 1,435 60,51 80.14 282.4 2.31
KxV 93,75 85,86 99.11 100,00 94.45 147.3 1,498 57,97 76,91 270.6 2.51
VXA 96.22 81,67 97,22 100.00 97,78 145.7 1,48 59,33 78.38 279.6 2.46
VxB 94,67 69.43 97.11 100,00 92,22 144.3 1,567 59,61 71,03 251.1 2.64
VXE 94,25 58,62 95,12 100.00 94,67 139,0 1,543 57.33 71,58 261.6 2.72
VxF 96.16 77.30 96.33 100.00 96,67 145.0 1,471 60,66 76.68 275.0 2.43
VxK 91.25 89.04 94.51 .98,89 80.92 149.0 1,476 58,80 71.48 235.6 2.65
Mean 94,50 75,15 97,51 99,67 94,45 149,0 1,514 60,18 77.64 272.6 2.44
Overall mean 94,76 74,05 97,47 99,72  94.07 150,0 1,505 60,08 77.11 269.8 2.4
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Table 4. Ratios of heterosis in each trait of the progenies

N Hatcha- Brooder- Iilaying-Af.ge at Bodyh Average Hen-day Hen- Feed

Crosses Fertility bility house Voigs? elgrgt :’te' 1rstt egg grgogdu- Zggsggcb conv-

Viability ility laying egg laying weight -ction uction ersion
AxB 1.31 -9,64 -3.37 -1,79 -3.05 -0.30 -0,58 3.19 3.80 1,03
AXE -1,33 24,13 -0,04 2,17 -6,83 4.88 -1.44 12,16 ‘ 16,27 -4.69
AxXxF -1.35 -21.45 0.79 3,70 -5.21 0.41 -0.75 3.80 5.78 -1,86
AxK -2,17 19,85 2,38 6,67 -0,53 9,57 2,44 7.18 10.02 -2.07
AXxXV 0.14 17.44 0.91 4,77 -4,04 6.27 1,36 2,59 4.67 0.81
BxA -231 6,22 ~3.65 ~1.79 3.05 3.71 4,05 0.42 ~2,70 -0,21
B xE ~0,81 17,24 0.02 8.81 ~-8,41 4,55 0,06 11,14 17,37 ~-6.51
B X{ F -1.30 10,69 2.44 5.53 ~-6.22 0.37 -0.38 4,56 8.11 -4.60
B xK -0.63 9,29 1.53 -1.77 ~-1,39 6.35 2.84 7.27 8.63 -5,22
B xV -1.67 19,43 -0,84 -0.59 -1.61 4,22 1,19 1.37 2,18 1.83
E xA 1.65 24.28 0.91 3.31 -0,84 4,05 0.60 13,47 13,37 -6.25
E xB 1,16 23.07 -4.45 2,77 2,11 7.50 2,02 12,27 11,53 -4,93
E xF -2.74 19,72 1.18 8.46 -2.74 3.40 1.05 9.66 14,65 ~-4,17
E xK -14,16 29,01 ~1,84 3.18 0.32 2,09 2,13 10.70 12,33 -3.17
ExV 0.49 22.06 -0.89 2.07 ~-8.13 1.09 2.56 10,62 13.42 -7.36
F xA ~1.58 0.62 2,36 9.88 0,88 2.54 1.64 0.07 2.81 1.04
F xB ~2.62 ~3,28 1.13 6.75 -3.01 2.76 0.56 3.25 6,11 -1,26
F xE -4,03 15,56 1.14 0.72 -8,16 0.53 2,76 4.52 8.20 0.60
F xK -8,19 16.67 2,87 4.88 ~-6,58 6.12 2,40 5.48 11,47 -5.26
Fxv -0.5 9,72 2,32 1.05 -4,63 4,72 1.64 -1,82 ~1,43 2.26
KxA 0.3 18,45 4.24 5.96  -0,07 4,56 1,31 6,07 8,52 -2.07
KxB -0.39 1,93 3.41 0.60 -4,64 4,92 0,87 4,04 5.22 1.04
K xE -1.19 -5.91 1,31 -0.26 -5.42 8.44 0,60 8,37 11,09 0.00
KxF 4.35 9.47 4,76 4,80 -3.158 2.68 0,90 3.85 7.95 -2.74
KxV -2.85 11.42 1,42 0.01  -4,13 4,61 0.87 0,01 1.39 2,87
VxA -LI7 8.75 -1,01 4,77 -4.24 -0.44 1.86 1.41 3.27 -0.81
VxB -2.01 -6.49 -1,89 -1.77 -7.20 1,82 0.43 ~-6,59 ~5.,46 7.54
VxE -1.60 -8,78 -4.88 2,39 -12.11 5,54 -2.32 1.35 7.85 5.43
VxF 0.63 2,00 -0.55 6.10 -6.75 -0,10 1.23 -1,61 3.19 -0,21
VXK -5.44 15.55 -3.28 ~14.32 -3.03 3,07 2,31 -7.05 -11.73 8,61
Mean -1,66 9,58 0.26 2.53 -3.87 3.63 0.96 4,23 6.40 -0,81

: Ratio of heterosis (%) = 100 x

Mean of F;- Mean of parent
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Table5. Analysis of variance of observed mean squares for each traits.
Source of Viability Age at B.W.at Ave.egg Egg- production Feed
. . . . . . Hen-

Variance Brooder Rearing Laying 1st laying Ist laying weight Hen-day howsed conver.
Strains  75.982**  12.468 84,511%" 82,075"* 9,750.112* 5.861™  36.699™* 689.926™" 0.03426"
Blocks 52,716 9,051 18.264  90,481%% 5,227.337™* 0,337 2.826  231.322  0.02537"%
Error 32,577 7,653 $.374 10,434 . 790,516 0,453 4,072 87.815  0.00345

== P{ 0,01

Table 6. Mean squares of combining ability analysis

for each trait.

Source of | Viability Age at B.W.at Ave. cgg Egg-production Feed

Variance Fert. Hatch. Brooder Laying }:;11‘ %St weight Hen - Hen- conver.
g laying day housed

G.C.A. 22,3300 131,2306 12.2673 13.9883 24.8469™* 13,335.58"* 9,4338** 31.3558** 417.4750** 0.03767 **

S.C.A. 8.3021  27.2448 21.3652%* 42.8221™* 25,4428™* 1,592.52** 0,3829™* 13,1075** 296, 291 ** 0, 00695 **

Reciproal 16,7711  25.4958 18,8691** 18,2464 30.1111%*% 1,545.71%* 1.0314™* 4,9848**101.160 ** 0.00715**

Error 8.1444 11,7914  3.4780 263.51 0.1510 1.3572 29,272 0,00115

« P 0.01
G.C.A.(General

Combining Ability )

S.C.A.(Specific Combining Ability)
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Table7. Estimates of general combining ability effect
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for each trait.

Viability Age at B.W.at Ave.egg Egg production Feed

Parent Fert. Hatch. ) 1st lst ) Hen- Hen- ©cOR-
Brooder Laying laying laying weight day housed Version
A 2,182  0.0519  -0.3858 2.1115  -0,5093 5.0732 " -0.2264 1.6639 7.1169 -0.0135
B 0.735 -1,4939  -0,9335 -0.5299 1.5741 55,5009 0.9196 -0.2117 -0,7339 —0,0278
E -1.3103  -5,0464 1.2244  -0,2449 1,5741 -15,6019 -0,1784 -2,5775 -9,9686 0,0532
F -1.1328 -0,7147  -1.2208 -0.3107 -0.3981 -27.5602 1.2093 1.1917 3.0047 -0.0585
K -0.8903  3,0886 0.3146  -0.0621 -0,0093 -34.1602 -0,6987 1.0122 2,9539 -0,0376
v 0.4056  4,1144 1.0013 -0.9638 -2,2315 16,7481 -1.0254 -1.0786 -2,3731  0,0841
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Table 8. Estimates of specific combining ability effects . for 10

traits in crossbreds.

) Viability Age at B.W.at Ave. Egg production Feed
Crosses Fert. Hatch. Brooder Laying llas;ing 11:;ing cgg wt. SI:yn- E::s-ed conver.
A X B -0.1831 -2,7961 -6,5177 —6,4257 1.6204 -17.2426 0.4451 -1.5344 -~10.2458 0.0420
A X E 1.3828 4.1064 1.4906 ~0.7340 -1.7130 15,4102  —0,4139 3.0497 10.2822 -0.0617
AXF ~1.5147 -6.3203 -0.2917 2.5935 0.2593 -4,7315 -0.0499 -0.9178 ~-3.1144 0.0322
A x K 0.1478 4.8164 3.7867 8.4916 0.8704 39,6685 0.2304 1.8033 10,5731 -0.0228
A X V -0.0431 3.3806 2,0350 4,1582 -1.4074 7.6102 0. 3520 1.1342 6.8883 -0,0320
B XE 1,6194 3,5322 -1.9179 7.7507 0.5370 38.9991 0.4289 2.7553 11,3531 -0.0785
B xXF -1.5371 0.7606 1.4510 1.9016 -2.3241 -5.1593 -0.3014 1,1994 6.7164 -0.0335
B x K 1.1944 -1,3778 4,3156 ~-1.5770 -2,0463 20,0074 0.2027 1.6189 6,6839 -0,0309
B XV -1.5314 1.0264 0.1939 -0.3587 —0.6574 8.2991 -0.1421 -1,7653 -5.5025 0.0738
E XF -1.8772 2.9681 0.6406 -0,6501 -1.1574 -6.3398 -0,4499 0.1919 1.4794 0.0295
E x K -4,4697 -1,9003 -0,6773 -1.5620 1.2870 5.0269 0,.3354 0.9781 2, 6402 0,0210
E xV 1.1794 -3.0261 -3,5377 0.1263 -7,1574 4.0352 -0.1357 1,3972 10,8372 -0.0232
F x K 2,2928 2,8331 1.8492 . 1.8121 -2,9074 15,8685 0.3657 1.4522 11,2003 -0,0698
F xV 1.3719 0.5322 -0.2238 1.4355 -0,6852 12,4435 0.5136 -0.6286 -1.6128 -0.0047
KxV ~-2.5806 2,3389 -2.9154 -6,0848 0.4259 ~0.5565 0.0284 -2,8542 -17.3369 0, 0941
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Table9. Estimates of reciprocal effects for 10 traits in each crossbreds.

Sire Viability Age at B.W.at Ave. Egg production Feed

D;(m Fert.  Hateh. Brooder Laying llz;ing llas)tring egg wt. dHaeyn- i—loeuns-ed conver.
AXxB 2,940 -3.385 0,1575 0.0000 -4.6667 -30,5667 -1.3945 1.0517 8.5767  -0.01267
A XE -2.330 -0.035 -1,3863 -0,3767 —4.6667 5.6833 -0,6028 -0,4600 3.4967 0.01550
AXxXF 0.130 -4.660 -1,7513  -4,4017 -4,6667 -15,5500 -0,7268 1.4450 3.9333 -0,03617
AxK ~1.645 0.410 -2,7350 1,7450 -0.3333  35.5500 0.3312 0.4267 2.0167 -0.00233
LV 1.070 2.620 1.0650 0.0000 0.1667 50,0000 -0.1487 0.4533 1.8950 0.02017
B XE -1.370 -1.065 5.1925 5.3100 -8,3333 -21.6667 -0.5957 -0.3933 6.9333 -0.02383
B xF 0.755 3.115 1.6463  -0.7550 -2,5000 -17.7833  -0.2920 0.5000 2.6167 -0.03783
B xK ~0.145 1,720 -2,7538  -1.3283 2.5000  10.3500 0.5825 1.2167 4.4333  -0,07500
B xV 0.195 6.970 2,2413  -0.8617 4.3333  18.8833 0.2233 3,0317 10,1433  -0,06983
E xF 0.615 0,780 0.0363 5.0017 4.3333  20.0667 1.1642 1.8233 7.6250 —0.05950
E xK -5.705 6.625 ~2.7038 1,9917 4,5000 -44,1667 0.4508 0.8133 1.4217  -0.04133
E xV 1,360 5,835 5.0275 -0.1983 3.1667 -32.4833 1.4107 3.27383 6.7617  -0.16367
F xK -8.245 1.940 -2,7350 1.2100 -2,6667° 24,1833 0.4508 0.6300 4,6150 -0,02967
F xV -0,840 2,125 4,1588 -3,6350 1.6667  35.5333 0.1230 ~-0.0783 -6.1517 0,03150
KxV 1.370 -1.345 5.3150 6.2700 -0.8333 10,7333  -0.4135 2,7167 17.5300 —0.07133
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