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CORRELATED RESPONSES TO SELECTION FOR
HIGH BODY WEIGHT AT 8 WEEKS OF AGE
IN A CLOSED FLOCK OF FAYOUMI FOWL

By
M. A. Er-Hossart (%) anp M. T. Racas (%)

Seven generations of individual selection for 8-week body weight were
carried out on & Fayoumi line. The direct response was 176.7 grams
in unsexed chicks. Correlated responses in the other traits werse
positive ; 54.9 grams in 4-week body weight ; 235.1 grams in 1%-wesk
body weight ; 396.4 grame in body weight at wexual maturity ; 46.7
days in age at sexual maturity ; 4.6 grams in eggy weight at eexual
maturity and 4.6 grame in egg weight at 12 months of age, The
reslised genctie eurrelation estimated from direet snd jindircet
responees  between 8-week body weight and the other traits wers
923, .864, 426, .282 and .108 in respective order.

There wero insignificant ehanges in egg number messurementa agd
in hatchability due to such selection,

Where the value of the animal is dependent upon many charaeters, the correl-
ated response to selection in any one of these characters to any other becomes
-of great Importance since it shows how much the improvement of a character
will affect the others. This depends on the magnitude of the genetic correl-
-ation between the selected character and the other correlated traits.

Godfrey and Goodman (1955) found that five generations of selection for
high body werght at 12 weeks of age increased egg size and decreased hatchabil-
ity, Singh et al. (1960) showod that although selection was practiced only
for body weight at 9 wecks of age, they found larger body weight at all ages,
larger egg weight at 32 weeks of age, and birds matured about one week earl-
ler as correlated response to seloction. Egg production increased in the first
months fromthe twenty fourth week on, but decreased inthenext three
months.

Maloney et al. (1963), after ten generations of individual selestion to
increase 8-week body weight, age at sexual maturity increased only in the first
four generations, but decreased thenafter and no significant change in egg
production. But, there was & significant increase in hody weight at 8 weeks
of age, and in March egg weight as correlated responses.

Lerner etal. (1947), gavs an example ofexpected correlated respons-
es in certain meat traits, shank length, keel length and breast depth, when
selecting for large body weight. Jaap et al. (1962} did not find much agree-
ment, betwoen expected and observed correlated responses in low heritable
traits {egg produstion, broadiness and height of albumen). However, there
wag a close agresment between expected and observed correlated response in
egg weight which hasa high hertiabitlity estimate. Such agreoment was also
found by Ideta and Biegel (1966),
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In this paper the correlated responses to selection for high body weight
at 8 weeks of ags were reported and the expected and the observed correlated:
responses were compared in order to study the realised genetic correlation
between 8-week body weight and the other economic traits in the growth.
strain of the Fayoumi,

Material and Methods

Individual selection was ocarried out for seven generafions on a cloged.
flock of Fayoumi chicken to increase body weight at 8 weeks of age. The.
methods of selection used and the design of the experiments in the different
generations were shown before by Ragab and Hossari (1969).

The estimation of the expected correlated response to selection -

Selection responses expected per generation i th correlated trajts was.
caloulated as following (Nordskog and Festing, 1962).

@y:Gx.hh—sz‘y,
Where Gx = represents the genetic change in the selected trait x,
Gy = represents the genetic change in the correlated trait ¥,
hx, hy = are the root heritahilities,
%, y = are the standard deviations of traits x and 3y,
Gxy = is the genetic correlation between the traits x and y.

TABLE 1
Observed gain Expocted o o
i Xpe ¥. effoct
relta G-T, G-R gain R-F,

4 WK, (grams} . . .| 13.20% 18.00% 14.90 7.30%
8 WK. (grame} . . .| 32.10% 40, 90* 36.90 41.40
12 WEK. (grams) . . .| 46,90% 54.00* 36. 50 32.20%
M.B.W. (grams) . . . .| 47.70% 66.07% | 57.19 —110.30*
SM. (days) . . . . . . 4.20% 7.61% 3.74 | — 20.80%
M.EW. (grams) . . . . 0.37 0.77% 0.41 — 3.13%
12 E.W. {grams) . . . 0.38 0.76% 0.54 — 2.34%
Pauge {days . . . .. — 1.6 |— 0.21 — 0.44
Pyofeggsy . . ... . 1.71 1.76 5.96 — 13.63%
Py {egos). . . . ... — 2.35 [—- 0.42 —0.72 — 11.64%
Py {cggs) . . . . . . . — 0.07 | 1.30 1.51 7.37*
P, feggs) . . . .., . — .27 1.68 5.56 — 11.66%
Hatch (%) . . . . . . 2.40 1.68 — 1.3

* The difference is statistically significant.
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Table (1) shows the observed change in the different traite, This ie
expressed as :

1. (G - F,): The difference batwesn the original flock average (F,) before
-selection and the strain average (E) after selection,

2. (@ -P): The difference between the randombred control average (P) and
‘the strain averapge (G) after selection,

The expected gain estimate theoritically and the enviremmental effect
ar¢ also indicated. The traits shown are:

Abbreviation Traits

4 WEK. : Body weight at 4 weeks of age.
8 WE. : Body weight at 8 weeks of age.
12 WK. : Body weight at 12 weeks of age.
M.B.W. : Body weight at sexmal maturity.
5.M. : Age at mexual maturity.

MEW. : Egg weight at sesual maturity.
12E.W. : Egg weight at 12 months of age.

Pause : Pausing days from December to April.

P, : Egg numbsr in the first 21 weeks of produmction.
P, : Egg number to 12 months of sge.

P, : Egg number to January the first,

' P, : Bgg number to June the first.

Hatch : Percentage of hatchability from all eggs.

Seven gnsrations of salection for high body weight at 8 wesks of age insreas-
‘6d the average weight at 4 weeks of ags. 5.9 grams in the male progeny and
61,7 grams in the fomale progany as eorrelated responses. At 12 weeks of
‘age the average weight ware increassd by 262.3 and 207.8 grams respestively,
and at sexual maturity the increass in ths averazs pullet-weight was 396.4
grams.

There was a sigaificant insreasz in (3.M.) 43.67 days, in (M.E.W.} 4.6
‘grams, and in {(12.L, W.) 4.5 gram3 a3 correlated responss to sslection. Egg
numbar measurements (P, P, and P,) wara not dacreazed dus to aush sslect-
ion. Eggnumber to Janaary the firat (P;) was dacreassd by 7-8 eg2s. This
measuremant, however, waa affscted by date of hateh (Hoasari, 1966) and ths
-decrease ohszrved migiat be dus to sush effsst.

It can bs sesn also from thess selestion expirimonts that hatchability
wag not changed.

Ths d:lay of s3xasl madurity dus to salestion for early body weight was
also found by Lierner (1948), Nordskog and Fasting (1962) and by Maloney et

al. (1963), bat Clark and Cuaningham  (1933) and Singh ef al. (1960) raport-
ed reverse saituation,.

U.AR. J. Aaim. Prod., 10, No. 1 (1970). -
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Tt is generally assumed that increasing body weight may causea decrease
in egg number and hatchability. This was supported by Singh et al. (1960)
and Nordskog and Festing (1962). However, other workers could not find
such deleterious effoct in their flocks as Clark and Cunningham (1953) and

Maloney et al. (1963). The results of our exZperiments seem to support
the latter workers.

The Realised Genetic Correlation

The realised genetic correlation (Gxy) can be estimated from the direct
response (Gx) due to selestion on S-week body weight (Trait x), and
correlated response ({(y) in trait ¥ due to selection in trait x using the.
following formula derived from the above equation :

ay hx X

S

Table (2) shows that realised genstic correlation between 8-week body-
weight and the other sconomic traits sudied.

TABLE 2
Traits 4 WK 12 WK M.B.W. 8.M. M.E.W. 12 B.W.:
.923 .864 426 .282 214 198
8 WK, Pause P, P, P, P,
.009 .189 -~. 037 128 -.133

It can be seen that the realised genetic correlations of hody weight at 8
weeks of ags with other body to weight and egg weight traits were positive,
while these crorrelations were insignificant with egg production traits.
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