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HERITABILITIES for hatch, 4-week, f-week, and i2-weelk body
weights were measured on a closed flock of Cormish fowi in
Egypt. These heritability estimates were measured for high
&week body weight on a randombred flock and on a flock
that was under selection for 2 generations, The heritabilities
were calculated using the following methods : regression of
offspring on sire, dam, and midparent; the variance cempenent
heritabilities (stre, dam, and combined); and the realized heri-
tabilifies,

Since the early fifties, many estimates of heritability have been
reported for the body weight of chickens Jaap and Smith (195
selected 3 generationg of broiler-type chickens for large body
weight at 8 weeks of age. They reported that the best estimate
of the heritability for 8-week body weight of females was 0.49,
This was only slightly in excess of the realized heritability. Ma-
loney and Gillbreath (1962) reported that the realized heritability
obtained after 10 generations of individual selection for high and
low 12-week body weight in Silver Oklabar chickens was 0.34 for
the high line and 0.07 for the low line. Siegel (1962b) reported
that the realized heritability for 8-week body weight for White
Fock males was 0.31; for females 0.27; and for the combined sexes
0.29. Amer (1965) reported that the estimates of heritability of
body weight in Fayoumis became higher as chickens advanced in
age. He reported the heritabilities to be 0.36, 0.54, and 0.76 on the
basis of dam plus size component at hatching, 4 weeks, and 8
weeks of age respectively.
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In a randombred control strain of meat-type chickens, Merritt
(1966) obtained data for 6 generations in order to estimate herit-
abilities of 42 and 63-day body weights. He reported that the
heritability for 42-day hody weight (combined sexes) was 0.40 for
the sire component, 0.72 for the dam component, and 0.46 for the
regression of offspring on their the sire or dam. The heritability
for 63-day weight (combined sexes) was 0.40 for the sire compon-
ent, 0.62 for the dam component, 0.51 for the regression of off-
spring on sire, and 0.54 for the regression of offspring on dam.

The purpose of this study was to estimate the heritabilities for
the body weight of the Cornish fowl by using different methods,
“These heritability estimates were then comparad to the realized
Leritabilities.

Material and Methods

The data represent 2 generations of selection for high body
weight at 8 weeks of age. The Cornish breed used in this study
was maintained at the Dokki Experiment Station for 20 years as
a closed flock with ne attempted selection. The sole criterion for
selection was individual body weight at 8 weeks of age (See Stino
et al., 1981, for complete selection and management practices).

All chicks were weighed to the nearest gram at hatch and to
the nearest 5 g at 4 weeks, 8 weeks, and 12 weeks of age.

The heritability of body weight at hatch, 4, 8, and 12 weeks of
age was estimated using the following methods :

1. The regression of offspring on sire, dam, or midparent,

2. Variance component heritability (sire, dam, and combined
components) according to Becker (1967).

The realized heritability was calculated from the cumulative
effects of selection and the regression of response on cumulative
selection differential as described by Dickerson and Grimes (1947).

Results and Discussion

Heritability estimates for 8-week body weight for each line
and generation are shown in Tables 1 through 4. In obtaining the

Hgypt. J. Anim. Prod. 21, No. 2 (19381)
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TABLE 1. Heritability estimates for
ferent ages
offspring on sire, dam and midparent.

in the selected line

the cornish fowl

2 LL,

185

body weights at dif-
obtained by the regression of

Trait
Generation Method Hateh d-Weel S~-Waek 12-Week
Weight Body Body Body
Weight Weipht Weight

s, Sire -0.11%0.15  0.17%0.15  0.77%0.38 0.12%0,14
Dam 0.06%0.12  -0,20%0.17 0.06%0,52 0.04%0,15
Midparent -0.1250.17 -0.19%0.29 0.15%0.08 0.05%0.23

55 Sire 0.16%0.21  0.03%0.29 -0.05%0.54 -0.4020,32
Dam -0.15%0,11  0.01%0,18 -0.15%0.96 ~0.19%0.27
Midparent -0,2120,17  0.14%0.28 -0.12%0,31 -0.74%0.29

realized heritability estimates (R/R =
tial), the randombred eontroly were used to adjust for

mental fluctuation (Table 5).

Table 2

at different ages
the regression of

- ~Heritability estimates for the Cornish
in the rendombred line o
offspring on sire, dam, and midparent.

Ffowl

response/selection differen-

nviren-

hody weight
btained by

Trait
Generation Method Hatch J-Week B-Week 12-Week
Weight Body Body Body
= Weight Weight Weight

R, ire 0.28%0.19  0.16%0.15 -0.12%0.09 -0.07%0,09
Dam =0.0720.17  0.33%0.29 0.08%0.22 0.20%0.20
Midparent 0.30%0.22 0.14%0.34 -0.01%0.26 ~0.02%0,2%
R, Sire 0.13%0.13  -0,06%0, 13 =0.14%0,11 -0,15%0.09
Dam 0.9220.11  0.27%0.23  0,51%0,29 0.28%0,31
Midparent 1.20%0.11 0.45%0.26 0.63%0.30  0.51%0,31
Egypt. J. Anim. Prod. 21, No. 2 (1951)
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The realized R/S, the sire component, the dam component, the
sire plus dam component, and the regression of offspring on sire,
dam, and midparent heritability estimates show considerable varia-
tion between lines and generations. It may be noted (Tables 1
through 4) that selection yielded, with few exceptions, consistent-
ly lower heritability estimates in the selected line regardless of the
method of estimation. Goodman and Godfrey (1956) and Maloney
and Gilbreath (1962) reported contradicting results when selecting
for 9 and 12-week body weight in chickens.

There was little agreement between the heritability estimates
obtained from the sire component of variance and those obtained
from the regression of offspring on midparent. Since both of these
heritability estimates should include only the additive genetic
variance (Falconer, 1967), close agreement was expected. However,
this agreement is usually difficult to obtain under real selection
experimental conditions.

The dam component heritability estimates were considershiy
larger than the sire component (Tables 3 and 4). This would in-

Table 3. Sire, dam, and combined estimates of heritability for the
Cornish fowl body weights at different ages in the selec-

ted line.
Trait
Generation Method Hatch  4-Week B-Weok 12-Weelk
Weight Body Body Body
Weight Weight Weight
P Sire 0.3020.24 0.37%30.19 0.17%0.11 0.22%0.14
Dam 1.97%0.33  0.44%0.18 0.12%0.16 0.28%0.19

. Combined 1.13%0.16  0.41%0.09. 0.15%0.05 0.25%0,19

s, Sire 0.48%0.22  0.11%0.08 0.14%0.10 0.19%0,11
Tam 1.3020,22  0.36%0.15 0.57%0.17  0.39%0.16
Combined ©0.9020.09 0.2420.07 0.35%0.07 0.29%0.02

5, Sire 0.1320.12  0.23%0.12  0.35%0.08 0.33%0.16
Dam 1.10%0.22  ©.29%20.17  o0.52%0.22  0.33%0.21
Combined 0.62%0.13 0.26%0.04 0.43%0.25 0.33%0.12

Egypt. J. Anim. Prod. 21, No. 2 (1931)
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dicate that this character is influenced by dominant and non-a,dd_i-
tive genes in addition to the additive ones. These results are in
agreement with those reported by Merritt (1966) for 63-day broiler
weight.

Table 4. Sire, dam, and combined estimates of heritability for the !
Cornisk fowl body weights at different ages in the random-

bred line.
Trait
Generation Method Hatch 4-Week 8-Week 12-Week
Weight Body Body Body
Weight Welght Weight
¥ Sire 0.12%0.15  0.11%0.15 0.14%0.16 0.23%0.20
Dam 2.00%0.39  0.84%0.27 0.69%0.28 0.93%.30

Combined  0,95%0.24 ©0,47%0.01 o0.41%0.19 0.58%0.1%

R Sire 0.43%0.23  0.11%0.11 -0.08%0.07 -0.04%0.07
Dam 1.20%0.25  0.54%0.23 0.56%0.26 0.37%0.24
Combined  0.81%0,03  0.53%0.04 0.22%0,09  0.16%0.720

R, Sire 0.0230,19 -0.07%0,10 -0.01%0.17 -0.06%0.14
Dam 2.80%0.42  1,40%.33  2,30%0.42  1.50%0.42
Combined  1.4020.27  0.67%0.11  1.10%0.19 0.76%0.15

The realized heritability estimates (b) obtained by the regres-
sion of the population mean (cumulative response) on cumulative
selection differentials are likely to be the most valid heritability
estimates (Falconer, 1967). These estimates (b) are in close agree-
ment with those obtained from the values of response over selec-
tion differential (Table 5). The high b values in Table 5 are due
to the lower selection differential in the S, generation and to the
higher response. Similar observations were reported earlier by
Marks and Lepore (1968).

Egypt. J. Anim. Prod, 21, No. 2 (1581)
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Table 5. Healized heritabilities of the different traits studied
in the selected 1line of the Cornish fowl.

Trait
Generation Method Hatch d-Yeeck B=Week T2-Week
Weight Body Body Body
Weight Yeight Welght
54 R/8% 0,80 0.30 0.12 .52
&, R/S R 2.08 1.76 0.85
32 i 1.56 2+19 1.76 0,87

=
Eeaponge cver selection differential.

i }
Regresasion of cumulative
differentlal.

on ounnlative selecticn

In general, the realized heritabilities for S8-week body weight
(i'able B} wore somewhat lower in the 8, generation than those
reported for £9-day live weight in broilers by Siegel and Hasary
(1889} for B-week body weight in White Rocks (Siegel, 18622);
for high and low 8-week body weight in White Wyandottes (Gyles
and Thomas, 1963), and for 6 to 12-week body weight in chickens
(Siegel, 1962Zh). The realized heritabilities in the 8. generation be-
came higher. Similar results were reported by Stino and Washburn
(1973) who observed a higher realized heritability following a lower
estimate in the previcus generaticn.
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