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ABSTRACT: A crossbreeding experiment was carried out between two genotypes of
chicken namely Rhode Island Red (RIR) as standard foreign breed and Gimmizah (Gim)
as a developed strain. Two crosses were made: JRIR x @Gim and its reciprocal cross
(4Gim x QRIR) to study crossing effects on variance components of the studied traits with
an approach to potency ratio. The studied traits were: daily gain (DG) and growth rate (GR)
during different periods: hatch (0 week)-4, 4-8, 8-12, 0-8 and 0-12 weeks of age for the
combined sex and separately for each sex by genotype.

Results showed there were significant differences for DG and GR for the combined
sexes of both genotypes from 0 to 12 weeks of age . Gim had higher DGo.s, DGas.s, DGo-g
,GRo.4 and GRo.s than those of other genotypes. RIR had higher DGs.12 and DGo.12 and had
faster GR during 4-8, 8-12 and 0-12 weeks of age than those of other genotypes. There
were significant differences for DG and GR among males of genotypes from 0 to 12
weeks of age except DGos. There were significant differences for DG and GR among
females of genotypes from 0 to 12 weeks of age, except DGo-4 and DGo.12.

Estimates of direct additive effects for the combined sex were negative and highly
significant for DGo.s, DGass, DGos and GRs.12 being -0.54, -1.23, -0.47 and -4.50,
respectively. Therefore, direct additive effects favoring Gim sires for previous traits. RIR
had better performance than Gim sires for DGs.12, DGo-12 ,GR4-s and GRo-12, because of the
highly significant positive direct additive effects for these traits.

Direct additive effects of both males and females were positive and highly
significant for DGas- , DGg-12, GRs-12 and GRo-12. All estimates of maternal effects for the
combined sexes were positive and highly significant for DG during all experimental
periods , GR4s , GRg-12 and GRo-12. However, maternal effect estimates of both males and
females were negative and significant for DGs.12, GRa.s and GRs.12 .
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Heterosis for the combined sex , males and females were negative for each of DG
and GR in this study, except heterotic effects for DGo-s and GRg-1» of females had positive
and highly significant being 1.92 and 2.17. Estimates of potency ratio ranged from -14.00
to 5.80. Over-dominance was shown for the dominant high parent (RIR) of DGa.g, DGo-s,
GRo-4 and GRo-g being 5.75, 2.30, 3.70 and 5.80, respectively in the cross RIR x Gim. On
the other hand, the cross Gim x RIR showed over dominance for the high parent (Gim) in
DG and GR during all experimental periods.In conclusion, the parental aptitudes were
superior than their F1 for the DG and GR traits. Although, the highly significant positive
direct additive and maternal effects were observed, heterotic effects conversely influenced
these traits therefore they appear to be ineffective and crossing of RIR with Gim chickens
are not recommended to improve growth traits.

INTRODUCTION
Growth can be regarded as a direct

fitness trait that increases productive
efficiency and  thereby  decreases
production costs (lragi et al., 2013).

Inadequate knowledge on the inheritance
types of the productive traits in indigenous
stocks had led to the lack of developing
specialized sire and dam lines to produce
the commercial hybrids.

Crossing is a method that can
improve growth performance in poultry,
which have a main purpose that is to
produce superior crosses for growth traits
which are influenced by various genetic
and non-genetic factors. In Egypt, some
authors crossed native breeds or strains of
chicken with exotic adapted ones under
Egyptian conditions (Iraqi et al., 2002 and
Iraqi et al., 2013).

Performance comparisons among
breeds and their crosses are justified
because genetic differences among breeds
or strains are large relative to genetic
variation within breeds (Dickerson, 1992).
These differences are an important
potential source of genetic improvement in
the efficiency of human food production
from poultry through gains in performance
from complementary breed effects and
heterosis in crossbreeding. It is also
valuable for averaging of breed effects and
achieving intermediate values that are
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superior to opposite extremes (Kinghorn,
2000).

Crossing constitute one of the tools
for the exploitation of the genetic variation
and the hybrid vigour by combination of
the different important characteristics of
each breed (Hanafi and Iragi 2001) and for
the exploitation of maternal genetic effects
or sex-linked effects, associated to
particular combinations between breeds or
lines. The analysis of the combining
aptitude and the difference between the
productive performances of crossbreds help
in  identifying the best possible
combinations in the exploitation of hybrid
vigour according to the desired objectives
(Mekki et al., 2005). The crossing between
the adapted local chicken and exotic
standard breeds would allow exploiting the
rusticity of first and the productive
performances of the later at a time in
tropical environment to produce adapted
and more productive genetic types (Saadey
et al, 2008). This crossing could
consequently, allow higher genetic gains in
shorter time and therefore reach the
objectives of the crossing more quickly.

Mather and Jinks (1982) reported
that the presence of the interaction between
sire breed and dam breed indicates the
existence of non-additive gene effect. Shebl
et al. (1990) found highly estimates of non-
additive gene effects for native breeds.
Many investigators  confirmed  the
superiority of crossbreds over the purebreds
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regarding some economic traits (Abdou,
1992 and Nawar and Abdou, 1999). When
offspring are considered to be better, or
more fit for survival than their parents,
positive heterotic effects in the first
generation may have resulted from two
possible causes: Firstly, direct individual
heterosis which resulted from uniting pairs
of somatic genes (Sheridan, 1981) and
secondly the intra or inter allelic
interactions (Dickerson, 1992). Heterosis
caused by non-additive gene effects could
decrease  through  recombination  of
favorable genes or recombination loss
(Dickerson, 1965).

This work aimed at estimate direct
additive, maternal additive, heterotic
effects as well as potency ratio for the
studied traits for the combined sex and for
each sex separately in a crossbreeding
experiment involving RIR and Gim
chickens.

MATERIALS AND METHODS

This study was conducted at El-
Takamoly Poultry Project at Al-Azab
which belongs to Fayoum Governorate. A
crossbreeding experiment was carried out
between two genotypes of chicken namely
Rhode Island Red (RIR) as a standard
foreign breed (well adapted to local
conditions) and Gimmizah (Gim) as a
developed strain (established from Dokki-4
4 x White Plymouth Rock ¢ for four
generations). Two crosses were made: RIR
x Gim and its reciprocal cross (Gim x RIR).
A total of 10 males and 120 females were
used as a parent, natural mating was used in
the family pen to study crossing effects on
variance components of the studied traits
with an approach to potency ratio. Eggs
were collected from each pen throughout
seven days and incubated in full-automatic
draft machine. Number of chicks obtained
per strains and crosses were 385, 372, 365
and 360 for RIR, Gim, RIR x Gim and Gim
X RIR (the first parent is a sire),
respectively.
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All mixed-sex chicks of the chosen
genotypes were brooded on floor. All
populations were maintained under similar
environmental conditions. Birds were
subjected to continuous light for the first
week of age and then photoperiod was
reduced to 16 hours of light/day.
Management practices were kept uniform
as possible throughout the experimental
period. From hatch to eight weeks of age,
all chicks according to NRC (1994) had
free access (ad libitum) to starter diet
containing 18.93% CP and 2797.1 Kcal of
ME/Kg. From nine weeks to the 12 weeks
of age, a grower diet was used containing
15.05% CP, 2716.7 Kcal of ME/Kg, 1.01%
calcium and 0.46% available phosphorous.

The studied traits:

1. Daily gain (DG): DG during
intervals of 0-4, 4-8 and 8-12 while
cumulative DG was estimated during
intervals of 0-8 and 0-12 weeks of
age.
Growth rate (GR): GR during
intervals of 0-4, 4-8 and 8-12 while
cumulative GR was estimated during
intervals of 0-8 and 0-12 weeks of
age were estimated according to the
equation of Brody (1945) as follows:
w2 -w1
0.5(W1+wW2)
where: W1 = Initial body weight at the
onset of a certain period.
W?2 = Final body weight at the end
of the same period.

GRY = 100

Statistical analysis:

Data were subjected to one-way
analysis of wvariance by using SPSS
software (SPSS, 2003) and the significant
differences among the averages were tested
according to Duncan’s multiple range test
(1955). using the following model:

Yij = p+ Gi+ €ij
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where:

Yij: observed value in ith genotype of the
jth individual, p: common mean, Gi :
genotype effect and eij : random error.

Estimation of crossbreeding
components:

Effects of direct additive, maternal
additive and direct heterosis estimates for
all traits were calculated using the Software
Package CBE (Wolf, 1996). Estimates of
each component were calculated according
to Dickerson (1969 and 1973) as follows:

Direct additive effects:

% [(RIR X RIR — GIM x GIM) — (GIM x
RIR — RIR X GIM)].

Maternal additive effects:
1 [(GIM x RIR — RIR x GIM)].
Direct heterosis:

1 [(RIR x GIM + GIM x RIR) — (RIR X
RIR + GIM x GIM)]

Potency ratio (PR):

PR based on the mid-parents (MP)
was determined according to equation
given by Smith (1952) (PR) as follows:

PR= Fi-MP
Y (P2-P1)

where:

F1 = mean of crosses. MP = mid-parents.
P1 = mean of the lower parent.
P> = mean of the higher parent.

PR was used to interpret the degree
of dominance of one parent on the another,
since the mean of Fi crosses were very
close to the mean of the dominant parent.
Mather and Jinks (1982) reported that when
PR values were around zero,-1< PR< +1,
equal + 1 or -1 and -1 > PR >+1, these
values means that the degrees of
dominance were: no dominance, partial
dominance, complete dominance and over
dominance for the (dominant) high parent
of the traits, respectively. The
corresponding negative values of PR means
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that no dominance, partial dominance,
complete dominance and over dominance
for the low parent of the traits studied.

RESULTS AND DISCUSSION
Genotype effect:

Means presented in Table 1 showed
that each of DG and GR during all
experimental periods were affected by
different genotypes. There were significant
differences for DG and GR among
genotypes from 0 to 12 weeks of age. Gim
had higher DGo.4, DG4s-s, DGo-s, GRo-4 and
GRo-g than other genotypes. However, Gim
had lower GRs.12 than other genotypes.
Similarly, significant genotypic effects for
GR were reported by several authors (Aly
et al., 2005, Aly and Abou EI-Ella 2006
and lIraqi et al., 2013). Gim had faster GR
than Bandarah during different periods 0-4,
4-8, 8-12, 0-8 and 0-12 weeks of age (Aly
et al., 2005).

RIR had higher DGg.12 and DGo.12
and had faster GR during 4-8, 8-12 and 0-
12 weeks of age but RIR had the worst
DGo.4 being 7.69 g than other genotypes.
RIR x Gim and its reciprocal had slower
GRo.4 ,GRog and GRo.12 than their parents.
Similarly, RIR x Gim had the worst DGa.s,
DGg-12, DGo-s, DGo-12 than its parents and
its reciprocal.

The results of GR are in
contradiction to those reported by Aly et al.
(2005) and Aly and Abou EI-Ella (2006)
that the studied crosses had higher GR
during 0-4, 4-8, 0-8 and 0-12 than their
parents, the result of GRg.12 in the present
study is confirmed by those reported by
Aly et al. (2005) that the studied crosses
had lower GRs.12 than their parents.

Among males by genotypes, means
presented in Table 2 showed that there
were significant differences for DG and GR
from 0 to 12 weeks of age except DGo.-s.
Males of RIR had higher DG and GR
during all experimental periods except the
period from 0 to 4 for DG and GR and 0-8
weeks of age for GR than males of other
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genotypes. However, males of RIR had the
worst DGo-4 than males of other genotypes.
Males of Gim had higher DG and GR
during the period from 0 to 4 weeks of age
than males of other genotypes, whereas had
lower DGas-s and GR4-s than males of other
genotypes. Males of RIR x Gim and its
reciprocal had lower DGg-12, DGo-12, GRo-4,
GRs.12 , GRos and GRg.12 than their
parents.

Among females by genotypes, there
were significant differences for DG and GR
from 0 to 12 weeks of age, except DGo.4
and DGo.12 (Table 3). RIR females had
higher DG and GR during 8-12 weeks of
age than females of other genotypes.
Similarly, females of Gim had higher DGeo.
8, GRo.4, GRss and GRo.12 than other
genotypes' females however, Gim females
had lower DGs.12 and GRg.12 than other
genotypes' females. Gim x RIR females had
lower DGy.g, DGs.12, DGg.s, GRo-4, GR4.-s,
GRo-g and GRo.12 than their parents females
and its reciprocal.

Direct additive effects:

Estimates of direct additive effects
indicated that most estimates were negative
and highly significant for DGo.4, DGa.s,
DGos and GRsg.12 being -0.54, -1.23, -0.47
and -4.50 respectively (Table 4), therefore
direct additive effects were pronounced in
favor of Gim sires for previous mentioned
traits. However,. highly significantly
positive direct additive effects for DGs.12,
DGo-12 ,GR4-g and GRo-12 being 1.22, 0.12,
1.50 and 0.50, respectively were observed
(Table 4). This means that RIR strain
surpassed Gim strain for GR at 4-8 and O-
12 weeks of age. The same results were
obtained by (Sherif, 1991, Aggrey and
Cheng 1994, Bahie El-Deen et al., 1998
and Iraqi et al., 2013).

RIR had better performance than
Gim sires for DGsg.12, DGo-12 ,GRs.g and
GRo.12 .The results of additive effects for
GRo.4, GRg-12 and GRo.4 in the present study
were in accordance with those reported by
Aly and Abou EIl-Ella (2006) also found
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that additive effects for GRo.4 and GRo-s
were negative (-2.15 and -2.31) when they
crossed Bandarah as a sire x Gim as a dam.
Direct additive effect estimates of
males were positive and highly significant
for DGss, DGgi2 and GR during all
experimental periods except the period
from hatch to 4 weeks of age. Whereas
were negative and highly significant for
DGo.4 and GRo.4 being -1.11 and -1.25
(Table 5). Similarly, direct additive effect
estimates of females were negative and
highly significant for DGo.g, GR4-g and GRo-
g being -4.23, -0.93 and -0.66, respectively
(Table 6). On the other hand, direct
additive effect estimates of females were
positive and highly significant for DGas.s,
DGsg-12, GRo-2, GRs.12 and GRo.12 (3.57,
2.31,0.47, 7.68 and 0.62, respectively).

Maternal additive effects:

All estimates of maternal effects
were positive and highly significant for DG
during all experimental periods ranging
from 0.02 to 25.42. Similar trend of
positive maternal effects were found for
GRa4.8, GRg-12 and GRo-12 being 1.00, 1.50
and 0.50, respectively as shown in Table 4.
Aly and Abou EI-Ella (2006) reported
similar trend of positive maternal effects
for GR4s and GRs.12.Conversely, Aly and
Abou EI-Ella (2006) reported negative
maternal effect% for GRo.12 in the cross of
Bandarah x Gim. As for maternal additive
effects, it could be seen that using Gim
strain as a dam line improved DG and GR
during the intervals of 4-8, 8-12 and 0-12
weeks of age. The previous results
indicated that using Gim strain as a dam
line may be favorable when selection for
GR during the intervals of 4-8, 8-12 and 0-
12 weeks of age was applied.

Maternal effect estimates of males
were negative and significant for DGg-12,
GRs.s and GRs.12 being -0.54, -0.25 and-
1.78, respectively but there were positive
and significant for GRo.4 of 0.24 as shown
in Table 5. However, all Maternal effect
estimates of females were negative and
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highly significant except DGo.s, it was
positive and highly significant being 3.54
as shown in Table 6.

Heterotic effects:

Estimates of heterotic effects were
highly significant for all studied traits.
Heterosis were negative for each of DG
ranging from -2.73 to -0.35 and GR
ranging from -4.00 to -2.50 during all
experimental periods as shown in Table 4.
These results were confirmed with those
reported by Mandour et al. (1992) that
heterosis% for GR was negative at 2 weeks
of age being — 3.03%. On the other hand,
Iraqi et al. (2013) reported significant
positive heterotic effects for DGo.4, DGa-g
and DGg.12 being 1.27,1.8land 3.34,
respectively.

Aly et al. (2005) and Aly and Abou
El-Ella (2006) reported that heterosis% was
positive for GRo.4, GR4.s , GRo-s and GRo-
12. Similarly, Mandour et al. (1992) found
that heterosis% for GR was positive (10.16)
at 5 weeks of age. On the other hand,
heterosis% was negative for GRs.12 (Aly
and Abou EI-Ella, 2006).

All estimates of heterotic effects of
males and females were negative and
highly significant except heterotic effects
for DGos and GRs12 of females had
positive and highly significant being 1.92
and 2.17 (Tables 5 and 6). This result
means that females offspring had better
than their females parent for these periods.

These results are not in accordance
with those of Mafeni et al (2005), who used
as exotic birds the German Dahlem Red
crossed to the Cameroon local chicken, but
corroborate the results of works achieved
by Fotsa and Manjeli (2001) and Keambou
et al (2010) that got in general, the parental
aptitudes superior to those of the F1 for
parameters such as the daily weight gain,
feed consumption and consumption index.
Heterotic and maternal effects can
importantly influence early growth rate
(Fairfull, 1990), but they appear to be
sporadic and could be of less important
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than sex linkage (Barbato and Vasilatos-
Younken, 1991).

Negative heterosis for certain
hybrids may have resulted from
outbreeding depression, where a crossbred
chicks tended to be less fit and not always
better than their parents. In other words, a
hybrid inherits from their parents that
makes them unfit for survival (Van Vleck,
1993)

The large negative heterosis
indicates the possibility of major genes in
the populations that reduce BW (Piao et al.,
2002). Heterosis was low and not
significant may be due to the high
heritability for these traits (Moritsu et al.,
1997)

Superiority%:
Percentages the superiority of
reciprocal crossbreds to the developed

stock presented in Table 7 showed that all
estimates of GR superiority% were
negative except GRg.12 for combined sex
and females and GRs4g for males were
positive.

Potency ratio (PR):

Estimates of PR are presented in
Table 8 indicated that these estimates
ranging from -14.00 to 5.80. Estimates of
PR showed that over-dominance were
shown for the dominant high parent (RIR)
of DGas.s, DGos, GRo4 and GRo-s being
5.75, 2.30, 3.70 and 5.80, respectively in
the cross RIR x Gim. There were over-
dominance effects for the low parent (Gim)
of DGs-12, DGo-12, GR4-g and GRo.12 (-1.41,-
3.70, -1.26 and -4.46, respectively) in the
same cross. Partial dominance for RIR
parent was shown in DGo4 being 0.67
whereas there were partial dominance of
DGs.12 for the low parent (-0.73). On the
other hand, the cross Gim x RIR showed
over dominance for the high parent (Gim)
in DG and GR during all experimental
periods. Similarly, Aly et al. (2005)
reported over dominance for the low
parent of GRs12 (Gim Xx Bandarah),
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whereas there were partial dominance for
the high parent of GR ¢.s and GRo-12 and he
found over-dominance PR for the high
parent of GRo4 in the same cross. There
were partial dominance PR for the high

parent of GR during 0-4 and 0-8 weeks of
age (Bandarah x Gim) and over dominance
for the high parent of GRa4.s, but there were
over dominance for the low parent of GRs.
12 in the same cross (Aly et al., 2005).

Table (1): Means +PSE for daily gain and growth rate for the combined sexes

during different periods.

Trait - Ge_notype -
RIR Gim RIRXGIm | Gimx RIR | PSE P
DG o4 7.69¢ 8.722 7.83°¢ 7.88° 0.008 | <0.01
DG 48 13.12° 15.212 11.834 12.20°¢ 0.008 | <0.01
DG .12 18.22° 14.37° 12.86¢ 14.27°¢ 0.009 |<0.01
DG o-s 10.42° 11.152 9.844¢ 10.05°¢ 0.006 | <0.01
DG o.12 13.062 12.22° 10.85¢ 11.45¢ 0.003 | <0.01
GRo-4 155.00% | 157.00% | 152.00° 152.00° 0.006 | <0.01
GR4s 86.008 | 81.00° |79.00° 81.00° 0.005 | <0.01
GRs.12 59.008 | 47.00¢ | 48.00°¢ 51.00° 0.006 | <0.01
GR o 180.502 | 181.52@ | 177.58° 178.51° 0.500 |<0.01
GRo-12 190.002 | 188.002 | 186.00° 187.00° 0.006 | <0.01

Means having different superscripts within

each row are significantly different at

specified P and PSE: pooled standard error.

Table (2): Means + PSE for daily gain and growth rate for males during different

periods.
. Genotype
Trait RIR Gim |RIRXGim |GimxRIR | PSE p

DG 04 7.84¢ | 9.85° 8.71° 8.91° 0.11 |<0.01
DG 43 15.59 | 13.78° 13.86° 14.30P 0.16 |<0.01
DG g-12 22.32% | 17.60P 15.79¢ 14.64° 0.21 | <0.001
DG o 11.79% | 11.762 11.44? 11.592 0.18 | NS

DG o.12 15.43% | 13.77° 12.80°¢ 12.67¢ 0.22 |<0.01
GRo-4 158.48° | 160.88? 154.65¢ 155.14¢ 0.19 |<0.001
GRu4-s 93.30% | 76.87¢ 82.60P 82.10P 0.16 | <0.001
GRs-12 62.47% | 51.04° 49.95° 46.40° 0.45 | <0.001
GR os 182.89% | 181.66° 179.84¢ 179.42¢ 0.2 <0.01
GRo-12 190.892 | 188.99° 187.77¢ 187.33¢ 0.13 | <0.001

Means having different superscripts within
specified P and PSE: Pooled standard erro
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each row are significantly different at
r.
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Table (3): Means + PSE for daily gain and growth rate for females during different

periods.
Trait Genotype
RIR Gim | RIRxGim | GimxRIR | PSE P

DG o4 7.822 7.872 7.602 7.092 0.24 | NS
DG 43 10.86° 13.79° | 10.88° 0.82¢ 0.24 |<0.01
DG s-12 12.642 11.65¢ | 13.07° 11.44° 0.23 |<0.01
DG o8 9.50° 10.88% | 8.56° 8.51°¢ 0.29 | <0.001
DG o.12 11.08? 11.612 | 10.492 9.562 0.36 | NS
GRo-4 152.53P 153.45% | 148.3° 146.51¢ 0.23 | <0.001
GR4s 76.07¢ 86.63% | 77.09° 74.65¢ 0.18 |<0.001
GRs-12 53.852 40.70 | 50.55° 48.34° 0.17 | <0.001
GR o 186.65% 186.74% | 184.91° 183.57¢ 0.21 |<0.001
GRo-12 177.27° 180.18% | 175.28° 173.70¢ 0.18 |<0.01

Means having different superscripts within each row are significantly different at
specified P and PSE: Pooled standard error.

Table (4): Estimates of direct additive, maternal additive and heterotic effects for DG

and GR% of combined sex during different periods.

Additive Maternal Heterotic
Trait effects +5d % effects +Sd % effects + Sd %
RIRJ xGim? - -

DG 04 -0.54+0.005™ -6.58 | 0.02+0.005™ 0.24 -0.35+0.007" | -4.26
DG 4 -1.23+0.008™ | -8.68 | 0.19+0.006™ |1.34 |-2.15+0.008™ | -15.17
DG s.12 1.22+0.009™ 7.48 | 0.71+0.006™ 4.35 -2.73+0.009™ | -16.75
DG os -0.47+0.003™ -4.35 | 0.10+0.003™ 0.93 -0.84+0.005™ | -7.78
DG o-12 0.12+0.003™ 0.95 | 25.42+0.11™ 201.1 |-1.49+0.003" | -11.79
GRo-4 -1.00+0.005N° | -0.64 | 0.2E7%°+0.004NS| 0.2E%° | -4.00+0.005™ | -2.56
GR4s 1.50+0.005™ 1.79 | 1.00+0.003™ 1.19 -3.50+0.005™ | -4.19
GRs-12 -4.50+0.006™ -8.49 | 1.50+0.003™ 2.83 -3.50+0.006™ | -6.60
GRo-s -0.97+0.500N° | -0.54 | 0.47+0.350NS | 0.26 -2.97+0.500™ | -1.64
GRo-12 0.50+0.005™ 0.26 | 0.50+0.004™ 0.26 -2.50+0.005™ | -1.32
Sd: Standard deviation,, NS: Not significant,*. Significant at P<0.05 and

**. Significant at P<0.01 .
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Table (5): Estimates of direct additive, maternal additive and heterotic effects for DG
and GR% of males during different periods.

Additive Maternal Heterotic
Trait effects +5d v effects £Sd o effects = Sd v
RIRJ xGim? - -

DG ¢4 -1.11+0.12™ | -12.55 | 0.10+0.1NS 1.13 | -0.03+0.12"° | 12.78
DG 4 0.68+0.18™ 4.63 0.22+0.14N$ | 150 |-0.60+0.18™ |10.20
DG g1 2.94+0.21" 14.73 | -0.54+0.13** | -2.71 |-4.74+0.21™ | -13.55
DG o8 -0.06+£0.20NS | -0.51 | 0.26+£0.20NS | 2.21 | 0.07+0.18NS | 18.75
DG o-12 0.89+0.22™ 6.10 -0.06+0.14NS | -0.41 | -1.86+0.22" |-2.81
GRo-4 -1.25+0.20” | -0.78 | 0.24+0.11" 0.15 |-4.98+0.20™ |0.09
GRss 8.47+0.17" 9.95 -0.25+0.11" | -0.29 |-2.74+0.17" |-0.35
GRs.12 7.49+0.65™ 13.19 | -1.78+0.15" |-3.14 |-8.58+0.65" |-5.53
GRo-s 0.82+0.22"™ 0.45 -0.20+0.22Ns | -0.11 | -2.63+0.22™ | -0.06
GRo-12 1.17+0.15™ 0.62 -0.2240.14NS | -0.12 | -2.39+0.15™ | -0.06

Sd: Standard deviation ,, NS: Not significant,*. Significant at P<0.05 and
**. Significant at P<0.01 .

Table (6): Estimates of direct additive, maternal additive and heterotic effects for DG
and GR% of females during different periods.

Additive Maternal Heterotic
Trait effects +Sd % offects +5d | 7 | effects+sd | 7P
RIRJ xGim?Q - —

DG 04 0.23+025N° 3.00 -0.26+0.21N5 | -3.40 | -0.50+0.25" | -6.53
DG 48 3.57+0.25™ 29.40 | -0.53+0.18" |-4.36 |-6.48+0.25" |-53.36
DG s-12 2.31+0.24™ 17.97 |-0.81+0.12" |-6.3 -0.89+0.24™ | -6.92

DG o8 -4.23+0.29™ | -42.73 | 3.54+0.20™ 35.76 | 1.92+0.29™ | 19.40
DG o-12 0.20+0.41NS | 1.84 -0.46+0.19™ | -4.23 |-1.32+0.41" |-12.12
GRo-4 0.47+0.23" 0.31 -0.93+0.15™ | -0.61 |-5.55+0.23" | -3.63
GRu4-s -0.93+0.25™ |-1.15 |-0.53+0.18" |-0.65 |-1.98+0.25™ |-2.44
GRs-12 7.68+0.17"" 16.31 | -1.10+0.12" |-2.34 |2.17+0.177 |4.61
GRos -0.66+0.18™ | -0.37 | -0.79+0.11™ |-0.44 |-4.23+0.18" |-2.37

GRo-12 0.62+0.21" 0.33 -0.67+0.14™ |-0.36 |-2.46+0.21" |-1.32

Sd: Standard deviation, NS: Not significant,*. Significant at P<0.05 and
**. Significant at P<0.01 .
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Table (7): Superiority% of reciprocal crossed to the developed parental stock of GR within
the crossbred genotype for combined sex, males and females.

Superiority%
RIR x Gim | Gim xRIR [ RIR x Gim | GimxRIR | RIR x Gim | Gim x RIR

Male Female Combined
GRo4 -3.87 -3.57 -3.31 -4.52 -3.18 -3.18
GRss +7.45 +6.80 -11.01 -13.83 -2.47 0.00
GRs-12 -2.14 -9.09 +24.20 +18.77 +2.13 +8.51
GRo-s -1.00 -1.23 -2.72 -3.59 -1.66 -1.10
GRo-12 -0.65 -0.88 -0.98 -1.70 -2.12 -0.53

Table (8): Estimates of potency ratio for DG and GR% during different periods.

potency ratio
DG
DG o4 DG 48 DG s-12 DG o8 DG o012
RIR x Gim 0.67 5.75 -1.41 2.30 -3.70
Gim x RIR -14.00 -11.62 -3.87 -8.00 -4.97
GR
GRo-4 GRa4-s GRs-12 GRo-s GRo-12
RIR x Gim 3.70 -1.26 -0.73 5.80 -4.46
Gim x RIR - -3.50 -2.33 -6.37 -5.00
REFERENCE carcass traits. Egypt. Poult. Sci. 26 :

Abdou, F. H. (1992). A working panel to
improve Menofyia chickens through
developing the new strain of
(Norfa). Menofyia J. Agric. Res.,
17. (2): 980-982.

Aggrey, S. E. and Cheng, K. M. (1994).
Animal model analysis of genetic
(Co) variance for growth traits in
Japanese quail. Poult. Sci. 73: 1822-
1828.

Aly, M. A. and Abou EI-Ella, N. Y.
(2006). Effect of crossing on the
performance of local strains
2.Estimates of pure line difference,
direct heterosis, maternal additive
and direct additive effects for
growth traits, viability and some

160

53-67.

Aly, O. M., Abou EI-Ghar, R. Sh., Abou
El-Ella, N. Y. and Aly, W. Z.
(2005). Using potency ratio to
interpret hybrid vigor in crossing
between two local strains of
chickens. Egypt. Poult. Sci. 25 :
413-428.

Bahie El-Deen, M., Shebl, M. K. and El-
Raffa, A. M. (1998). Heterosis,
maternal and direct genetic effects
for growth and egg production traits
in quail crosses. Egypt. Poult. Sci.,
18(1): 153-165.

Barbato, G. F. and Vasilatos-Younken,
R. (1991) Sex-linked and maternal



Crossbreeding, daily gain, growth rate traits, superiority% and potency ratio.

effects on growth in chickens.

Poult.Sci.72:1449-1458.

S. (1945): Bioenergetics and
growth. Reinhold Pub. Corp.,
N.V.,U.S.A.

Dickerson, G. E. (1969). Experimental
approaches in utilizing breed
resources. A. B. A. 37: 191-202.

Dickerson, G. E. (1973). Inbreeding and
heterosis in animals. In: Proc. of
Animal Breeding and Genetics
Symposium in Honor of Dr. Jay L.
Lush. American Soc. Anim. Sci.
54-77.

Dickerson, G. E. (1992). Manual for
evaluation of breeds and crosses of
domestic animals. Food and
Agriculture Organization of the
United Nations, Rome, PP 47.

Dickerson, G.E. (1965). Experimental
evaluation of selection theory in
poultry. Genet. Today. 3: 747-761.

Duncan, D. B. (1955). Multiple range and
multiple F tests. Biometrics.11: 1-
42,

Fairfull, R.W. (1990). Heterosis, Pages
913-933 in POULTRY
BREEDING AND GENETIC.
Edited by R.D. Crawford. Elsevier
Science publishers B.V.
Amsterdam, Netherlands..

Fotsa J C and Manjeli, Y. (2001) Analyse
comparée des performances de
croissance en claustration des
poussins de souche locale, d'une
lignée  Jupiter et de leurs
croisements F1. Annales des
Sciences Agronomiques du Bénin 2
(2): 181-192.

Hanafi, M. S. and Iraqgi, M. M. (2001)
Evaluation of purebreds, heterosis,
combining abilities, maternal and
sex-linked  effects for some
productive and reproductive traits in
chickens.  Second International
Conference on Animal Production
and Health in Semi-Arid Areas, 4-6
September, Organized by Faculty of
Environmental Agricultural

Brody,

161

Sciences, Suez Canal University. El
Arish-North Sinai, Egypt, pp: 545-
555.

Iragi, M. M., Hanafi, M. S., El-labban,
A. F. and EL-Sisy (2002). Genetic
evaluation of growth traits in a
crossbreeding experiment involving
two local strains of chickens using
multi-trait animal model. Livestock
Res. for Rural Development 14(5)

2002.

Iragi, M. M., Khalil, M. H. and El-
Attrouny, M. M.  (2013).
Estimation of crossbreeding

components for growth traits in
crossing Golden Montazah with
White Leghorn chickens.
International conference
balnimalcon Tekirdag, TURKIYE,:
494-504.

Keambou, T. C., Manjeli, Y., Boukila,
B., Mboumba, S., Mezui, T. M.
and Hako Touko, B. A. (2010)
Heterosis and reciprocal effects of
growth performances in f1 crosses
generations of local x hubbard
chicken in the western highlands of
Cameroon. Livestock  Res. For
Rural Development 22(1).

Kinghorn, B .P. (2000). The genetic basis
of crossbreeding. In: Kinghorn B.
P., van der Werf J. H. J., Ryan M.
(Eds.). Animal Breeding — use of
new technologies, Post Graduate
Foundation in Veterinarian Science
of the University of Sydney, pp. 36—
54.

Mafeni, M. J., Horst, P., Vershulst, A.
and Pone, K. D. (2005) Production
performance and exploitation of
heterosis in Cameroon indigenous
and German Dahlem Red chickens
and their crossbreds. Bulletin of
Animal Health and Production in
Africa 53: 266-272.

Mandour, M. A., Sharaf, M. M., Kosba,
M. A. and EI-Naggar, N. M.
(1992). Estimation of combining



Bothaina Y.F. Mahmoud and Ensaf A. El-Full

ability and heterosis for some
economic traits of chickens from a
full diallel crosses. Egypt. Poultry
Sci. J. 12: 57-78.

Mather, K. and Jinks, J. L. (1982).
Biometrical Genetics. The study of
continuous variation.  University
Press, Cambridge. Great Britain.

Mekki D M, Yousif, I. A., Abdel, R. M.
K., Wang, J. and Musa, H. H.
(2005) Growth Performance of
Indigenous X Exotic Crosses of
Chicken and Evaluation of General
and Specific Combining Ability
under Sudan Condition.
International Journal of Poultry
Science 4 (7): 468-471.

Moritsu, Y., Nestor, K. E., Noble, D. O,
Anthony, N. B. and Bacon, W. L.
(1997). Divergent selection for body
weight and yolk precursor in
Coturnix coturnix japonica: 12.
Heterosis in reciprocal crosses
between divergently selected lines.
Poult. Sci. 76:437-444,

N R C (1994). National Research Council.
Nutrient Requirements of Poultry.
ot Ed. National Academy of
Sciences, Washington, D. C., USA.

Nawar , M. E. and Abdou, F. H. (1999).
Analysis of heterotic gene action
and maternal effects in crossbred
Fayoumi chickens. Egypt. Poult.
Sci. 19: 671-689.

Piao, J., Okamoto, S., Kobayashi, S.,
Wada, Y. and Maeda, Y. (2002).
Study of heterosis effects on
productive traits of Japanese quails:
Heterosis effects on the crosses

162

between large line and randombred
population. Jpn. Poult. Sci. 39:139—
146.
Saadey S, Mekky, A., Galal HIZ. and
Zein EIl-Dein, A. (2008) Diallel
crossing analysis for body weight
and egg production traits of two
native Egyptian exotic chicken
breeds. International Journal of
Poultry Science 7 (1): 64-71
M. K. A, Ali M. A, Balat, M. M.
and El-Din, T. H. (1990).
Evaluation of combining ability for
some body-size traits and feathering
in a diallel cross of chickens. Egypt
Poult. Sci. 10:159-177.
Sheridan, A. K. (1981). Crossbreeding and
heterosis. A. B. A. 49: 131-141.
Sherif, B. T. (1991). Improvement of some
economical traits in chickens. Ph.D.
Thesis, Minufiya Univ. Egypt.
Smith, H. H. (1952). Fixing transgressive
vigor in  Nicotiana  rustica.
Heterosis, lowa State College Press,
Ames, lowa, U. S. A.
(2003). User’s Guide: Statistics.
Version 17. SPSS Inc., Chicago, IL,
USA.
Van Vleck, L. D. (1993). Selection index
and introduction to Mixed Model
Methods. CRC Press,London,310-
311.
J. (1996). User's Manual for the
Software Package CBE, Version 4.0
(A universal program for estimating
crossbreeding effects). Research
Institute of Animal Production,
Prague-Uhri neves, Czech Republic.

Shebl,

SPSS

Wolf,



Crossbreeding, daily gain, growth rate traits, superiority% and potency ratio.

u-))a-“ udlal)
O IAL gall) Jama g aniad) 0159 (B A gall 3L 31 ciliual Jalild) il gSa
5 imaall 5 paa¥) AL g, gl
Jil) daaf cilal) g3 gana g Gl gy AL
ro - gidl] drals -] gll 2 L) i - o gudlls de ) ) ] S

tﬂg‘}f}ﬂéﬂ J}SJC}\J_"\UA.S:J\}EJT}AAJ\ k"_ﬂ._a\t.n‘).a:y‘ A0 2y, J}SJCJ‘)SU‘U:‘L:‘L dADej
Al cliall e Llal il Ka Ll Al ol jealY) a2l Sl

gl VY (s Gadl) jae e gaill Jame SIS g aall (55 (8 A gall 330 el jo il Al cilaall
o3l U 451 51 S ) (o Lo (a4 sina LB 5 58 llia CailS 1 i (i JST XS 5 L (ppsinll jaall (e
003 B Aqasll B35 (8 el 3 el QS g aul VY (asam see e salll Jaras auad) 05 (o Aae sl
CSI e gail) Jame (85 5 s JMA SRS 5 A uBilloA- £ Gacaala) £ uill (e ol il A sl
VYol (g VYA a8 DA ) 0550 B sall 3331 3 o) jeaV1 Al a5 0 S 5 LAY A8 )
Ay pina Uy 5 llin IS el (e g sansl ) Yo Gl ) YoAGA- € i) I8 saill Jane (g sl (IS5 & saud
5L 311 ddm e Lo g g ) Yol Cra gl Qa5 sl ()35 o8 ne sl ool 30 480 51 a0 ) oS3
o Ao sall B U A ) gl) )l L) (A sina By 8 lin clS | ad A=l (e ) (55 B el
o) b £o il e anad) 35 (A Aae ) 3ol 3l Ada e La g sand ) Yol e gail) Jama s anaadl 35
& ool VY

008 2 A gl 320 ) lial 4 ginall Zdle 5 Al Laa (piall 3 paluall A8LaY) adll ) pads as\s&
ol 53l e -4.50¢-0.47¢1.23-¢-0.54 & 50l Y Y-A (o saill Jama g A udilleA- £ uil] (a1 anaa])
O ela¥) (8 Juzmdl LS a1 a5l Al cilaall 5 jpeall 5583 allial 5 il LdlaaY] 4l s
Gy & sl VYo il A€ gaill Jamac VYo Gaille) YoA (o anadl (555 (58 Aesal) 530 3l i 8 S5 anl)
05SA (e JSU 8 pilaall Al ol L, cliall 53¢ 5 il Ailial) ol 3l 4y ginall ddle 5 A sall 4l
- oxBalle VYA e gl Jama 5o ) YoAGALE (el (55 (8 Aa gall 834 3 4G gl Balle 5 dua 0 ailS ELYI
.t}.\u\ VY

8 el 5 (B Aasall 32U il 4 giaall lle 5 A 0 lS Laa (puiall LaY) ) il s JS
CulS Yy ) sSA AV il <l il I3 aa | g sanal ) Yo Gl ) YoACA- € (e saill Jamacdy i) 5 38 S
& sl VY-ACALE (e gl Jamae VYo (el () 55 (o Ape sall 304 30 & i) Adle 5 AL

Jama g aal) 35 (o8 Aae sl 534 U Al il il 5SA) b Gl g Lae Gpuiadl SIST Ll <l 3
O sl Jamacgal Ac Guil) e anall () 5 (8 4aa sl 334 30 W) b Jalal) 530 lae Ladul jall o288 sl
33¢d ¢ 1Y) 8 Lgilgal (po Juzmdl cailS Jusill ) o Jimy Law 2,1761.92 4y simall Adle 5 g0 CilS & sad VYo A
Claall

Laa sl B2 3l 8 e QY adlal Al salu llia CilS 5.8 (114 (e g ) 5ill 548 a8 s gl 3 6
‘;1_?3\5 eG_A:IJ G S /\_u.nAs“c i_u.anj‘ (—e j—A—\“ dduc@u\_u\ /\_Mﬂ\c/\_i (—e Hmj\ u))J
bals (8 AV caladl e 8 Spead) Sl e pead) il 25 015 83 Ll 8 M5l e 5.80¢3.70¢2.3045.75
sl Jama g aneall (95 (B A sl 3305 (3 (3 peall) e W1 O A58 oalaus 23 5 5en Y1 2O 25l g 8 jend)
Aol ol ) J) sk
on sl il e 1) (e sl Jama s aall )5 o Aasal) B3l 3l clinal J W1 daall s e oY G35
Ll Aol ane g 138 g cliall oda o e Jalall 580 IS 2pal) 5 Adlal) ol il 4 gl e
el Cliia Gaaail 3 jaall s jea 23 35l zlaa

163



