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positive and of moderate or high magnitude, and tended
to decrease in value as the differences between the two
ages get larger. Expected estimates of annual direct
genetic progress based on paternal half-sib (PHS) for BW
selected for hatch-, 4-, 8- and 12-week weight are 0.1,
3.0, 3.2 and 4.2 grams per chick per generation,
respectively. The corresponding estimates based on
full-sibs (FS) were 0.8, 5.0, 11.9 and 22.6 grams in the
same order. Selection for 4-week body weight have been
generally associated with a moderate or high rate of
expected correlated response in growth traits at
subseguent ages.

Keywords: Dokki-4 chickens, growth traits and genetic
parameters

INTRODUCTION

In the last ten years, poultry industry in Egypt
and chicken, in particular, depends mainly on some
foreign breeds while local breeds are neglected.
Although our local breeds (Fayoumi, White Baladi,
pandarawi, Dokki-4, ...etc) are more adapted for the
Egyptian environmental conditions, they did not subject
to intensive genetic improvement studies. Dokki-4
chickens, for Ainstance, could be easily sexed at
hatching (auto-sexing) and it is characterized by white
skin and shanks. It has specific welght and gain as well
as it has high feed conversion (El-Itriby and Sayed,
1966; Abd El-Gawad, 1969). It has also superior meat
qualities compared to other local breeds such as Fayoumi
and White Baladi. Moreover, its meat has an acceptable
taste for the majority of the Egyptian consumers (Abd
El-Gawad, 1969). Thus, these reviewed estimates on
Dokki-4 could be an advantage for encouraging the
poultry breeders in Egypt to utilize this breed in meat
production. It is worthy, therefore, for the " chicken
~ breeders in Egypt to give more effort in carrying out

selection programmes on this breed in order to enhance

its rate of growth. - ?
The available genetic information concerning the
inheritance of growth traits in broilers of our local

breeds (or correlations among them) 4is little. The

purpose of the present study was to guantify the average
genetic, phenotypic and environmental variation and
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covariation of growth traits in Dokki-4 chicks and to
assess the direct and correlated response expected from
selection.

MATERIAL AND METHODS

Experimental work and data

This work was carried out on Dokki-4 chickens
raised in the Poultry Research farm at Inshas (Sharkia
Governorate), Animal Production Research Institute,
Ministry of Agriculture, Egypt. This synthetic native
breed was developed from the crossing of Fayoumi males
(native breed) and Barred Plymouth Rock females (exotic
breed) for four consecutive generations of selection
(El-Itriby and Sayed, 1966). The experimental work was
carried out for three consecutive hatches in the period
from March 1979 to June 1980. A total number of 4057
chicks were produced by 35 sires in the three hatches.
All chicks of one-day old were wing-banded and reared in
floor brooder, then transferred to the rearing houses.
Chicks were fed during rearing and growing periods on
ration containing 20.4% and 16% crude protein, 3.2% and
3.9% crude fiber, 3.7% and 4.3% fat and 2997
metabolizable energy Kcal/kg, respectively. All birds
had the same managerial and climatic conditions and they
were treated and medicated similarly
throughout the experimental period.

Data of individual body weight at hatch and
biweekly thereafter up to 12 weeks of - age were
collected. Absolute gain (AG) and relative growth rate
(RG) between 0-4, 4-8 and 8-12 weeks were computed.

Statistical analysis
Individual chick’s body weight (at one day, 2, 4,
6, 8, 10 and 12 weeks of age) and AG and RG (at
intervals of 0-4, 4-8 and B8-12 weeks) were analysed
separately by fitting the tol.l.owlng mixed model (Harvey,
1987):
Yijxim™ B * S; * Dj; + A + By + AByy, + &,
- Where Y-’“.a the observation on the ijklm  individualj;
v.- the overall mean;
“S;= random effect of the k sire; Dj;= random effect of
the j dam mated to the i sire; A= fixed effect of kth
hatch; B = fixed effect of 1lth sex; AB;,,= the
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interaction between k™ hateh ana . ™ gex; ana o jkin™
random deviation of mth chick of ij dam.

According to Harvey (1987), the decimal percentage
of genetic variance in sire (i.e. 04)= the decimal
percentage of the additbzre ?enetic variance in dams
within sire= 0.25, i.e. 0 =0 p:s=0-.25, and the decimal
percentage of additive genetéic vatiancg within dams 0 =
0.5. Estimates of 04, 0.5 and 0", components of
variances and covariances were computed according to
Method 3 of Henderson (Henderson, 1984). Estimates of
heritability and their standard errors were calculated
according to LSMLMW of Harvey (1987). The genetic (rg),
phenotypic (T¥p) and environmental (rg) correlations
petween any two growth traits were calculated using the
formulae described by Harvey (1987). These correlations
were estimated on the basis of paternal half sibs (PHS),
maternal half sibs (MHS) and full-sibs (FS). The
expected direct (Eg) and correlated (CR) response of
selection were calculated according to Falconer (1989).

RESULTS AND DISCUSSION

Means and variation

Means, standard deviations (SD) and coefficients
of variation (CV) of body weight (BW), absolute gain
(AG) and relative growth rate (RG) of Dokki-4 chickens
are given in Table 1. These means fall within the range
of means reported for the same breed by most Egyptian
studies (e.g. Ayoub and Magraby, 1976). The reviewad
means of the Egyptian studies (El-Itriby and Sayed,
1966; Abd El-Gawad, 1969; Ezzeldin, 1970; Ismail, 1980;
Kosba and Eid, 1983; Sorour, 1984; Amer, 1990) on
Fayoumi, White Baladi, pandarawi, Rhode Island Red and
White Leghorn have shown that body weight of these
breeds at hatch, 2, 4, 6, 8 and 12 weeks of age had
lower means than those obtained here for Dokki-4 chicks.
However, RG was high (137.5%) at the early stages (0-4
_weeks), then decreased gradually with the advancement of’
age which reached 52.8% during the period of 8-12 weeks.
In general, means of RG for Dokki-4 chicks in this study
were higher than those previously reported by Ezzeldin
(1970) for Fayoumi and Dandarawi. Coefficients of
" variation (CV) for growth traits of Dokki-4 chickens
tended generally to increase as the chick advanced in
age (Table 1). An evidence for this trend in Dokki-4
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The estimates of variance (oz) and percentages of
variation (V%) showed that Vs of sire, dam within sire
and remainder components of variance are variable for
different growth traits, (Table 2), i.e. inconsistent
estimates for these traits were observed. Small V% due
to sire effects on Bw were obtained at al)} ages.
However, large V% due to dam effects on BW were recorded

dominance and other additive and non-additive gene
interactions. 1In addition, the sire as well as the dam
effects were large in early ages than those of later
ages. Also, non-additive maternal effects were large at
the early ages ang decreased thereafter with the
advancement of age.

Similar trend of small estimates of V% due to sire
for AG comparable to those of dam were estimated (Table
%) v The non-additive maternal effect on Ac reached
11.8%. From the previous results, it is clear that dam
effects could be considered as the most important factor
affecting growth traits At hatching and during the
post-hatching period. This is true, since maternal and
non-additive genetic effects are still Present up to
later ages which they reached 16.3% at 12 weeks of age.

In general, results given in Table 2 reveal that
the dam at all ages had greater aeffect on the chick’'s
growth trait than that of the sire. Similarly, Ezzeldin
(1%70), El-Maghraby and Bakir (1977), Shalash (1977),
Sorour (1984) worked on different breeds of chickens
reported that the dams’ components of variance were
higher than those of sire at all ages studied. From the
biogenetical point of view, the dam component of
variance in Dokki-4 chickens is Probably overestimated
here because additive genetic variance in the dam
component may be greater than in the sire component
since observations of most dams are spread over three
hatches and therefore the dam component would include a
part of the genetic trend over hatches. Also, the dam
«component of variance is expected to include variance
due to maternal effects and a quarter of both the
dominance and additive variance, besides al) possible
interactions of additive x additive, additive x
dominance and dominance x dominance (Becker, 1984).
scatlstlcally, the upward bias in dam component of
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variance may be a result of the existence of interaction
between dams and other fixed effects included in the
same model of analysis (Toelle et al. 1990) which
results in an inflation in the dam component and thereby
biasing the sire component downwards. In this respect,
Ezzeldin (1970) reported that the removal of hatch as a
factor allowed estimation of the sire genetic variance
free of such bias. Moreover, possibility of an
interaction between dam with month of hatch could exist
which would bias the sire component downward (Ezzeldin,
1970; Toelle et al. 1990). In practice and according to
the present and reviewed estimates of dam genetic
variance, the statistical analysis for the growth traits
in chickens which are pre-corrected for hatch and/or
month of hatch, give an estimate free of such bias.

Heritability

Heritability of growth traits ostlmnteg from
paternal half-sibs (hg), maternal half-sibs (h',) and
full-sibs (h sw) are shown in Table 3. Lower estimates
of h'g for all growth traits were obtained in this study;
they ranged from 0.041 to 0.153 (Table 3). These
estimates showed that there was insufficient scope for
increasing the growth of Dokki-4 chickens by selection.
The existence of related-dams or high relationship
coefficients between dams ond sires in the parent
population of this study will lead to a downward bias in
the estimates of heritability from the sire compon.q}
(Hinkelmann, 1971). Also, these small estimates of h s

-might be due to the large maternal effects, i.e.
variation within the egg sizes of sires’ and dams’
daughters (hens) could have masked any additive genetic
variance and consequently an increase in the non-
additive genetic effects was expected. Sampling effect
and non-randomness in the distribution of dams within
sire groups could be added as other causes in this
respect. x _ :

Small estimates of hzs and large estimates of lf;
were observed (Table 3), e.g. h°, for BW and AG ranged
from ' 0.553 to 1.079 and from 0.510 ¢to 0.685,
respectively, while estimates for RG ranged from 0.343
to 0.602. This may be due to that growth traits in
Dokki-4 chickens were subjected to a large non-genetic
maternal influence. It is also clear that maternal
effects are of considerable importance in determining

[
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phenotypic differences in the growth traits as different
ages whicg bring the predominance of the h'; estimate

over the h'

Fayoumi

chickens

¢+ Most estimates of h
(1970), Ezzeldin (1970) and Isma
reported

similar

p ©btained by El-Hossari
il (1980) on Dokki-4 and
results.

Growth

characteristics from hatching time and up to 12 weeks of
age were still give evidence of this maternal effect,

probably due to correlation of
its egg weight.

included

maternal

However,
additive

growth of the chick with
dam component of variance
genetic

variance,

covariance between direct and maternal additive and both
maternal dominance and maternal environmental variances.

These were not included in the sire c
variance and four times their contribution
to differences between pPaternal and matern
A suggestion of possible maternal
ickens at different ages

of heritability.
effects upon growth
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Ismail, 1980; Kumar and Acharya, 1980;
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Table 3. Estimates of heritability for growth traits of

Dokki-4 chicks.

Trait % +SE he tSE h? 5,0y £SE
Bw:
BWO 0.084+0.032 1.020£0.067 0.552%0.039
BW2 0.13410.045 1.07940.069 0.606+0.041
BW4 0.153%0.050 0.573%0.065 0.36330.035
BWE 0.071+0.030 0.553+0.065 0.312%0.034
BWB 0.10240.039 0.650+0.069 0.376+0.037
BW10 0.065%0.029 0.722£0.072 0.394+0.038
BW12 0.075%0.032 0.726+0.073 0.401%0.039
AG:
AGO-4 0.147+0.049 0.510+0.064 0.328%0.034
AG4-8 0.08740.035 0.68540.069 0.38620.037
AG8-12" 0.091£0.037 0.543:0.071. 0.317+0.036
RG:
RGO-4 0.110£0.040 0.34310.060 0.227£0.030
RG4-8 0.11840.042 0.602%0.068 0.360+0.036
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several investigators (e.g. El-Hossari, 1970;
El-Maghraby and Bakir, 1977; Kumar and Acharya, 1980;
stino gt al. 1981; Kosba and Eid, 1983; Kumar et al.
1988; Abd Ellatif, 1989) stated that analyses of growth
traits using covarianc!s petween sibs have resulted in
n!gati.vo estimates of h' g and numerous large estimates of
h%. Bias and/or sampling errors could be responsible
for such unreliable estimates. Bias may be due to large
maternal and dominance effects while sampling errors
would arise from the small number of sires and dams
used. Recently, Mayer et al., (1987) stated that
relationships among parents could influence the
interpretation of structural variance components in
terms of causal components and of heritability, i.e.
variance components and heritability estimates are
overestimated as a result of the presence of relation-
ships among dams. The same author therefore concluded
that genetic relationship among dams within and between
dam groups must be considered in the analysis.

No consistent trend for estimates of hg was
observed for different growth traits (Table 3). In this
respect, the average of the reviewed estimates for hg
for BW at different ages were generally higher at older
ages than at younger ages (Ezzeldin, 1970; Ismail, 1980;
Kumar and Acharya, 1980; Kosba and Eid, 1983). Gupta and
Johar (1975), Sabri (1979), Stino et al (1981) and
Tripathy et al., (1984) reported that h'g for BW of
chicks were the highest for weight at hatch, declined to
the lowest values at 4 and/or 6 weeks of age and
increased again for weights_ at 8 weeks or older.

The estimates of h'g, for growth traits at
different age intervals were moderate or high (Table 3).
The estimates ranged between 0.312 to 0.606, 0.317 to
0.386 and 0.227 to 0.360 for BW, AG and RG,
respectively. These results confirm the fact that
maternal effects on the chick tend to be very high -
during the early stages of growth, ‘decreasing thgr.a‘fser
gradually during the later ages. Estimates of h g,
reported here were higher ‘than the co_t.tospondi.ng
estimates reported by Ismail (1980) for Dokki-4 and by
EL-Hossari (1970) and Ezzeldin (1970) . for Fayoumi
_chickens. El-Maghraby and Bakir (1977) with Dokki-4
chickens found that estimates of h'g,, for BW had a wide
variation and this was expected due to the small number
of sires they used in their analysis (8 sires). Since
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the number of degrees of freedom for sires was fairly
small, estimates based on the full-gib correlation are
~ consequently subjected to large sampling errors.
However, estimates of h s+p FePresent variation among full
sibs caused by additive direct, additive maternal,
non-genatic maternal and non-maternal common environ-~
mental effects. Accordingly, differences between the
present and reviewed estimates could be attributed to
differences in one or more of these components.

In general, estimates of hg, h7y and h'g . reported
herein for BW were higher than those previously reported
by the Egyptian investigators (Abd El-Gawad, 1970; Ayoub
and Magraby, 1976; El-Maghraby and Bakir, 1977). sabri
(1979) and Kosba and Eid (1983) derived higher
corresponding estimates for other local breeds.

Correlation
Estimates of genetic (rg), phenotypic (rp) and
environmental (rg) correlations are shown in Table 4.

Phenotypic correlation (xp)

All estimates of rp among BW and AG at different
ages were positive and of moderate or high magnitude
(Table 4), and tended to decrease relatively in their
values as the differences between the two ages get
larger. Most estimates of Lp among RG traits and with BwW
or AG were mainly positive and of moderate or high
magnitude, while some estimates were negative and
variable in size according to theé age interval (Table
4). In agreement with the present results, most
estimates in the literature (El-Hossari, 1971; Abd
El-Gawad and El-Ibiary, 1972; Kumar and Acharya, 1980;
Gill and Varma, 1983; Stino et al., 1983; Asuquo and
Nwosu, 1987) showed that estimates of ¥p among growth
traits of chicken at different ages were positive and
generally high. 1In practice, these positive and
generally moderate or high rp, among growth traits at
different ages give management and culling decisions
considerable advantage.

Genetic correlation (xg)

Estimates of rG (PHS, MHS and FS) obtained here
show that these estimates tended to decrease in value as
the differences.between the two ages get larger. Similar
findings were reported by Kumar and Acharya (1980), Gill
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and Varma (1983) and Tripathy et al., (1984). Estimates
of rG based on sire (rg), dam (rp) and sire + dam (Cgup)
components of variance and covariance among different
weights (Table 4) showed also that mest of these
associations were positive and similar in sign to the
corresponding estimates of rp. Also, the X5 (PHS, MHS
and FS) among BW’s and/or AG's showed that most of these
relationships were positive (Table 4). The negative
estimates of r; (PHS, MHS and FS) among some growth
traits (e.g. BW at hatching and RG) were unexpected
(Table 5). Similarly, Ezzeldin (1970) and El-Hossari
(1971) reported that some estimates of rg; among BW and RG
of Fayoumi chicks were negative and generally low
(especially those in the later age intervals). The same
authors stated that birds which showed faster RG at
later age intervals were high in weight at earlier ages
and consequently negative estimates of correlation were
obtained. Sampling errors may be another cause of these
unexpected estimates.

Table 4. Estimates of genetic (rgd)+, phenotypic (r,) and envirormental (ry)

correlations among growth traits at different ages.
Traits PHS MHS FS
correlated r2SE [ CoaSE Ce Iy, p2SE Ty Cn
w0 and BW& 0.51+0.18 0.19 0.5640.06 1.22 0.54+0.06 -0.05 0.22
BUS <0.06+0.25 0.15 0.29+0.07 0.77 0.25+0.07 0.03 0.13
8w12 0.46+0.23 0.13 0.36+0.07 1.21 0.36+0.06 -0.04 0.15
Buws  and Bu8 0.66+0.13 0.56 0.54+0.06 0.63 0.56+0.05 0.58 0.57
BW12 0.87+0.09 0,43 0.58+0.06 0.22 0.62+0.05 0.37 0.47
BUB  and BW12 0.56+0.18 0.68 0.80+0.04 0.34 0.78+0.03 0.59 0.67
BWO and AGD-4  0.45+0.20 0.08 0.45+0.07 1.12 0.43+0.06 -0.1% 0.12
AGL-8  -0.4240.23 0.09 0.06+0.07 0.04 0.02+0.07 0.07 0.05
AGB-12 0.62+0.20 0.06 0.3040.08 0.73 0.32+0.07 -0.07 0.10
BWA and AGD-4  1.00+0.00 0.99 0.99+0.00 1.00 0.99+0.00 1.00 0.99
AGA-8  0.2040.23 0.17 0.17+0.09 0.18 0.17+0.08. 0.17 0.17
AGB-12  0.6240.17 0.15 0.43+0.09 -0.12 0.46+0.07 0.07 0.20
8W8 and AGD-4  0.69+0.13 0.55 0.54+0.07 0.62 0.56+0.05 0.57 0.57
AGA-8  0.87+0.06 0.91 0.92+0.01 0.88 0.91+0.01 0.90 0.9
, AGB-12 -0.03+0.25 0.16 0.40+0.09 -0.26 0.35+0.07 0.04 0.15
BW12 and AGO-4  0.87+0.10 0.42 0.58+0.06 0.26 0.61+0.05 0.37 0.46
AGL-8  0.11+0.26 0.59 0.67+0.05 0.29 0.62+0.05 0.52 0.56
AGB-12  0.81+0.09 0.84 0.87+0.02 0.82 0.86+0.02 0.83 0.84
BWO and RGO-4  0.18+0.24 -0.35 -0.23+40.10 0.69 -0.17+0.08 -0.41 -0.30
RG4-8 <0.75+0.17 -0.04 -0.32+0.08 -0.99 -0.36+0.07 0.10 -0.11
RGB-12  0.58+0:21. -0.02 0.13+0.09 0.31 0.17+0.08 -0.07 0.03
BW4 and RGO-4 - 0.94+0.03 0.82 0.67+0.05 1.02 0.73+0.04 0.90 0.84
RG4-8  -D.63+0.19 -0.50 -0.47+0.12 -0.59 -0.50+0.09 -0.53 -0.52
RGB-12  0.27+0.23 -0.15 0.08+0.10 -0.31 0.11+0.09 -0.20 -0.10
BUS and RGD-4  0.72+40.13  0.42 0.35+0.09 0.59 0.42+0.07 0.47 0.45
© ., RGA-8  0.18+40.22 0.42 0.49+0.07 0.23 0.44+0.06 0.36 0.39
RG8-12 -0.48+0.24 -0.36 -0.22+0.16 -0.59 -0.25+0.09 -0.43 -0.37
BVU12 and RGO-4  0.83+0.11 0.30 0.36+0.09 0.39 0.43+0.07 0.32 0.35
RG4-8  -0.58+0.19 0.24 0.20+0.08 0.08 0.10+0.08 0.19 0.16

|
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Table 4. Cont.

Traits PHS MHS Fs
e R e P s R S S r

ry*SE e rpSE e FsentSE e

AGO-4 and AG4-8 0.24+0.22 0.16 0.17+0.09 0.18 0.18+0.08 0.17 0.17
AGB-12 0.60+0.17 0.15 0.41+0.09 ~0.08 0.44¢0.07 0.07 0.20

AG4-8 and AGS-12 -0.46+0.22 0.12 0.27+0.09 -0.25 0.18+0.08 0.01 0.07

AGO-4 and RGO-4 0.96+0.02 0.87 0.75¢0.04 1.00 0.80+0.03 0.92 0.88
RG4=8 -0.5940.19 -0.50 -0.46+0.13 -0.59 -0.48+0.09 -0.53 -0.52
RGE8-12 0.2340.23 -0.15 0.07+0.11 -0.28 0.10+40.09 -0.19 -0.10

AG4-8 and RGO-4  0.32+0.23 0.09 0.12+0.11  0.12 0.1540.09 0.09 0.1
RG4-8  0.64+0.14 0.75 0.79+0.04 0.65 0.77+0.03 0.72 0.7
RG8-12 -0.78+0.21 -0.35 -0.30+40.12 -0.5¢ =0.36+0.09 -0.41 -D.39

AGB-12 and RGO-4 0.58+0.19 0.09 0.2340.11 0.07 0.29+0.09 0.09 0.74
RG4-8 -0.82+0.15 0.01 -0.06+0.10 -0.12 -0.18+0.08 -0.03 -0.08
RG8-12 0.89+0.05 0.85 0.80+0.04 0.91 0.82+0.03 0.87 0.85

RGO-4 and RG4L-8 -0.48+0.22 -0.48 ~0.3040.15 -0.67 -0.33+0.10 -0.54 -0.48
RGB-12 0.19+40.24 -0.13 -0.02+0.13 *0.15 0.02+0.10 -0.14 -0.10

RG4-8 and RG8-12 -0.79+40.17 -0.22 =0.36+0.12 -0.22 -0.42+0.09 -0.22 -0.28

* ry= correlations from paternal half-sibs: ry= correlations from maternal
half-sibs; ry, .= correlations from full-sibs,

Correlations given in Table 4 indicate that the ry
among growth traits at different ages were generally
higher than the Lp and r.. This may be due to that genes
which influence growth traits are more persistent in
their effects than the environmental factors which they
are more temporary in nature. Similar trend was reported
by some workers who working on different breeds of
chickens (e.g. El-Hossari, 1971; Kumar and Acharya,
1980; Stino et al. 1983). Therefore, it could be safely
to conclude, on the basis of estimates of rg in the
present and other reviewed studies, that growth traits
of chickens at earlier ages may be effective in
selection. Consequently, correlated improvement in
growth traits at later ages (through indirect selection)
may be quite possible. The estimates of rS among growth
traits at different ages were high and indicated that
the genetic factors of all growth traits studied were
closely additively related. They also indicated that
measures before the age of 12 weeks could be good
indications of the genetic value for growth traits at
that age. Estimates of rg among different growth traits
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the similarity among pair-mates (maternal half-sibs)
caused by additive maternal, non-additive maternal and
non-genetic maternal effects. However, estimates of r
among growth traits obtained here were lower than those
estimates reported by El-Hossari (1971), Abd El-Gawad
and El-Ibiary (1972) and Sabri (1979) on Fayoumi chicks
and Sorour (1984) on Baladi White chicks.

The estimates of rg reported here were higher than
the corresponding estimates of ¥y (Table 4). This might
be due to the non-randomness in choosing the mates for
sires or the tendency of sires to produce most of their
offspring at certain period, i.e. non-randomness in the
distribution of offspring of sires in the different
hatches. The downward bias in the estimates of r, while
rs showed upward bias, may alsoc arise from two
circumstances. Firstly, it can be due to the correction
of the data for some possible maternal environmental
factors such as hatch, i.e. egg size (as a character of
the dam) differed from one hatch to another and
consequently including the effects of hatch and dam in
the same mixed model will lead to a reduction in the dam
component of variances and covariances. Secondly, the
bias can also be caused by selection (i.e. bias
resulting from using the data of chicks surviving to the
latest weight at 12 weeks of age).

The estimates of gy among different growth traits
were generally positive and moderate or high in
magnitudes (Table 4). These rgupy ©Of the present study
were generally fall within the range of those estimates
cited by Ezzeldin (1970), Abd El-Gawad and El-Ibiary
(1972), Sabri (1979), Stino et al. (1983) and Sorour
(1984) for Fayoumi and Baladi White chickens. However,
r; estimated from full-sibs for growth traits represents
the likeness among maternal half-sibs caused by additive
direct, additive maternal, non-genetic maternal and non-
maternal common environmental effects. Variation in
estimates of r..,. in the present and reviewed studies may
be due to variation in one or more of these previous
components.

Environmental correlation (xg) 5

The estimates of re (PHS, MHS and FS) among growth
traits of Dokki-4 chickens showed that most of these
relationships were positive and generally moderate or
high (Table 4). Similar findings were reported by
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El-Hossari (1971), Abd El-Cawad and El-Ibiary (1972) and
Sorour (1984). Estimates of r, reported herein (PHS, MHS
and FS) for different growth traits indicated that the
magnitude of the coefficients decreased as the chick
advanced in age.

In some cases, estimates of r; and r; are different
in magnitude, or even in sign, while in other cases the
two correlations are of the same sign and not very
different in magnitude, and this is the more usual
situation in the present study. A large difference, and
particularly a difference in sign, shows that genetic
and environmental sources of variation affect the
characters through different physiological mechanism
(Falconer, 1989).

Prediction of response to selection

The expected direct and correlated responses per
generation from single-trait selection for weight of
Dokki-4 chick are presented in Table 5 for estimates
based on PHS and in Table 6 for estimates based on FS.
One standard deviation of selection differential was
assumed for estimated responses. Values for response are
given in actual units of measurements and as percentage
of mean per generation, i.e. the relative efficiency of
correlated response as compared to direct response. In
general, predicted response due to selection tended to
decrease in value as differences between the two ages
get larger (Tables 5&6). Therefore, growth traits at
earlier ages could be improved somewhat more rapidly if
selection was based on 4-week weight or during the first
four weeks of age.

The theoretical estimates of maximum annual rate
of direct genetic progress as percentages of mean per
generation (based on PHS) for BW selected for hatch-,

2-, 4-, 6-, 8-, 10- and 12-week weight are 0.4, 1.0, .

1.7, 0.6, 0.6, 0.5 and 0.6%, respectively (Table 5).
These results showed that the expected direct response
for BW at earlier ages (4-week weight) did not give
sufficient scope for the improvement of BW of Dokki-4

chicks through direct selection. On the other hand, the

corresponding estimates of direct genetic gain based on
FS (Table S) are relevant to an average of 10.5% as a
percentage of the overall mean for different weights.
Estimates of direct response obtained in the present
study were generally within the range of those estimates
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cited by Ezzeldin (1970) and El-Maghraby and Bakir
(1977) who worked on different breeds of chickens. The
theoretical estimates of maximum annual rate (as a
percentage of the overall mean) of direct genetic
progress (based on PHS) for other growth traits of AG
and RG (at intervals of 0-4, 4-8 and 8-12 weeks of age)
averaged 2.5 and -0.6%, respectively. The corresponding.
estimates based on Fs averaged 3.8 and 3.1% in the same
order. These results indicated that the direct selection
based on families of FS for growth traits at earlier
ages (0-4 ‘weeks of age) give greater improvement in
growth traits of chickens than indirect selection
(Ezzeldin, 1970, El-Maghraby and Bakir, 1977).

Table 6. Expected direct (underlined) and correlated response based on full-sib
per generation from single-trait selection* for different growth
traits.

Criteria Response in different growth tralts per generation
of ltﬂ» ...............................................................
selection BWO BW4 BWB BU12 AGD-4 AG4-8 AG8-12 RGO-4 RG4L-8 RGB-12

BW:
BW0 a8 0.80 3.31 3.59 9.56 2.46 0.24 5.70 -0.29 -0.97 0.38
b 2.53 1.90 0.8 1.29 1.73 o0.10 1.83 -0.21 -1.15 0.7
BW4 8 0.35 4.98 6.52 13.35 4.60 1.67 6.64 1.02 -1.09 0.20
b 1.11 2.85 1.52 1.80 3.23 0.46 2.13 0.7 -1.30 0.37
sug o 0.17 2.84 11.85 17.09 2.65 9.10 5.1% 0,60 0.97 -0.46
b 0.52 1.63 2.76 2.31 1.8 3.58 1.65 0.44 1.16 -0.86
BWI2Z & 0.25 3.25 9.54 22.62 2.98 6.40 13.05 0.3 0.23 0.77
b 0.78 1.86 2.22 3.05 2.09 2.52 4.19  0.46 0.27 1.46
AGO-& & 0.27 4.68 6.20 12.48 4.42 1.88 6.04 1.06 -0.99 0.17
b 0.8 2.68 1.446 1.68 3.10 0.6 1.9 0.77 -1.18 0.32
AG4-B a 0.01 0.87 10.93 13.76 0.86 10.13 2.8 0.22 1.73 -0.66
b 0.04 0.50 2.55 1.86 0.61 3.99 0.8 0.16 2.06 -1.26
AGB-12 a 0.19 2.14 3.81 17.30 1.91 1.65 13.49 0.38 -0.37 1
b 0.61 1.25 0.89 2.33 1.3% 0.65 4.33 0.28 -0.44 2.
RG:
RGO-4 = -0.09 2.87 3.87 7.32 2.9 1.17 3.31 1.10 -0.57 o.
b -0.28 1.65 0.90 0.99 2.06 0.46 1.06 0.80 -0.68 0.05
RG4-8 @ -0.23 -2.48 5.10 2.14 -2.22 7.54 -2.59 -0.46 2.17 -0.7S
b -0.73 -1.42 1.19 0.29 -1.56 2.97 -0.83 -0.33 2.59 -1.
RG8-12 a 0.09 0.47 -2.30 7.55 0.40 -3.03 10.13  0.02 -0.78 .
b 0.30 0.27 -0.54 1.02 0.28 -1.19 3.25 0.02 -0.93 5.81
* Selection intensity equals 1.0 for estimated response.

+ Where a= response in actual units of Mmeasurements and b= response (a) per
generation as expressed as a percent of the overall mean of the
trait.
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Selection for 4-week weight has been generally
associated with a moderate oOr high rate of expected
correlated response in BW at subsequent ages (Table 6).
These findings indicated that the theoretical maximum
rare of direct genetic progresa in Dokki-4 chicken stock
selected solely for 4-week weight would be almost 124%
(correlated relative to direct) as effective as direct
gelection of improving l2-week weight. In addition,
Table 6 shows that the relative efficiency of improving
12-week weight and the other growth traits as a
correlated trait is greater for 4-week weight than for
g-week weight or 10-week weight. 1f selection is to be
applied for 12-week weight at an early age on the basis
of increased 4-week weight, the maternal effect involved
can be avoided by practising within family selection, or
selection among groups of full-gib progeny. On the other
hand, selection for 12-week weight would causa growth
traits at earlier ages to increase. Consegquently,
selection for 12-week weaight would be 43% (correlated
relative to direct) as effective as direct selection for
improving 4-week weight in Dokki-4 chickens. However,
these results reflect the direction and magnitude of
genetic correlations between growth traits of different
ages studied, i.a. due to their part—-whole genetic
relationship. Also, selection for other growth traits
(e.g. AG and RG) at 0-4 weeks of age has been generally
agsociated with a moderate rate of expected correlated
response in growth traits at subsequent age intervals
(Tables S& 6). The relative efficiency of improving
growth traits at 8-12 weeks of age, as a correlated
trait, is greater for. 0-4 weeks of age than for 4-8
weeks of age.

Selection for BW4 based on PHS would cause a
correlated increase of 5.3 gm, 3.1 gm and 0.2% in BW12,
AG8-12 and RG8-12, respectively (Tables 5&6). gimilarly,
selection for BW4 based on FS were 13.3 gm, 6:6 gm and
0.2% in the same order (Table 6). Selection for AGO-4
pased on PHS would cause a correlated increase of 5.1
gm, 2.9 gm and 0.2% in BW12, AG8-12 and RGB-12,
respectively (Table 5), while the - corresponding
estimates based on FS were 12.5 gm, 6.0 gm and 0.2% in
the same order (Table §). selection for RGO-4 based on
PHS would result a correlated increase of 4.5 gm, 2.5 gm
and 0.1% in BW12, AG8-12 and RG8-12, respectively (Table
5), while the corresponding estimates based on FS were
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7.3 gm, 3.3 gm and 0.03% in the same order (Table 6).
CONCLUSION

(1) Results of the present and reviewed studies
indicated that Dokki-4 chicken has heavier body weight
(BW) and higher rate of gains than other local breeds.
Since, it characterized by an acceptable taste for the
majority of the Egyptian consumers (Abd El-Gawad, 1969),
it is safe, therefore, to conclude that Dokki-4 chicks
may be considered as a meat-type chickens in Egypt.
Moreover, utilization of this breed in programmes of
meat production in Egypt is recommended.

(2) High coefficients of variation (CV) for most growth
traits of Dokki-4 as compared to other local breeds may
encourage the poultry breeders in Egypt to improve the
growth of this breed through phenotypic selection.

(3) The highly significant effects of sires and dams on
all growth traits of Dokki-4 ¢chickens indicated that the
direct additive genetic effects on these traits are
important and this leads to state that improvement of
these traits by selection may be possible. The highly
significant dam effect on all growth traits indicates
the existence of an important nonadditive maternal and
dominance effects which indicate also that marketing of
meat broilers is recommended at the age in which
maternal effects are becoming small or insignificant
(e.g. at 12 weeks of age) .

(4) Low estimates of heritability from paternal
half-sibs and overestimates of heritability from
maternal half-sibs may be resulted from the existence of
related-dams or high relationship coefficients between
dams and sires in the parent population of the present
study. Therefore, the genetic :nlatlonthp'among dams
within and between dam groups should be considered in
estimation of heritability. Future research is needed
to investigate the biometrical aspects of this
tolationchlp‘in the estimation of heritability.

(5) The estimates of correlations obtajned here amongst:
different growth traits were favorable in terms of the
objectiveas of mass selection for increased growth at
different ages. High and pPositive genetic and phenotypic
correlations lead also to state that growth traits at
earlier ages could be used for selection. Moreover,
these estimates are pertinent in constructing efficient
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