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ABSTRACT: The present experiment was designed to compare and evaluate some traits
such as egg quality, hatching performance and carcass measurements of Rhode Island Red
(RIR), Bahig and Matrouh chicken strains. A total number of 435 females (145 for each
strain) and 47 males (15 RIR, 16 Bahig and 16 Matrouh) were used in the beginning of this
experiment. Initial body weights at 20 wks of age, final body weight at 62 wks of age and
body weight gain (20-62 wks of age) were significantly affected by strain. Matrouh and
RIR strains had significantly heavier initial body weight compared to Bahig strain. On the
other hand, RIR and Bahig strains had significantly heavier final body weight and body
weight gain in comparision with Matrouh strain. Rhode Island Red hens produced
significantly heavier egg weight compared to Bahig and Matrouh strains. No significant
differences (P > 0.05) between strains for shell thickness, shell weight and yolk weight
were observed. Conversely, shell (%), yolk (%), aloumen weight and albumen (%) were
significantly affected by strain. Fertility and hatchability percentages of Matrouh strain
were significantly higher in comparison with other strains. Concerning age effect, the
present results showed that maximum percentage of fertility is often observed during
periods (29-37, 46-53 and 54-61) wks of hens’ age. Inversely, percentage of fertility was
lower at stage (38-45 wks). Significant difference between strains was detected for carcass,
heart and abdominal fat percentages. It could be observed that Bahig strain had
significantly higher carcass percentage (64.08 %) compared to RIR and Matrouh strains
(59.19 and 58.94 %, respectively). Concerning abdominal fat percentage, Bahig strain had
being significantly a lower abdominal fat percentage (1.43 %) compared to Matrouh and
RIR strains (3.99 and 4.95 %, respectively). Finally, the mortality rate during the
experimental period was lower for Matrouh females and males than those of other
experimental strains.
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INTRODUCTION

In Egypt, one of the important protein
sources is poultry protein (meat and eggs).
Most of the Egyptian consumers still prefer
eggs from local strains. Poultry production
is of great importance as a primary supplier
of eggs and meat and as a source of income
in Egypt. So, the knowledge of
performance in chicken is important for the
formulation of breeding plans for further
improvement in production traits. The
productivity of the local strains is
genetically low. Hocking et al. (2003)
clarify genetic variation in egg production
between breeds, strains and lines. Growth
and production traits of a bird indicate its
genetic constitution and adaptation with
respect to the specific environment (Ahmed
and Singh, 2007).

Local developed stains in Egypt
varied according to the purpose of
production; one from these strains is
Matrouh chickens that originated from
crossing between White Leghorn males and
Dokki-4 females for six successive
generations (Mahmoud et al., 1974). While,
Bahig strain resulting from crossing
between Silver Montazah males and
Alexandria females for five generations and
they are considered as dual purpose for egg
and meat production. Rhode Island Red,
which is successfully maintained under
rural as well as farming conditions in
different parts of the country and have
potentials of a higher economic return as
layers and / or broilers (Javed et al., 2003).

Many investigators found significant
differences between some local strains in
body weight and rate of growth at different
ages (Younis and Abd EIl- Ghany, 2003) in
Salam, Mandara, Silver Montazah and
Gimizah; (El Kaiaty and Hassan, 2004) in
Fayoumi, Goldan Montazah and Matrouh;

818

(Habeb, 2007) in Matrouh and Inshas.

Egg quality characters monitoring is
important mainly in terms of production
economy. External and internal egg quality
traits of the breeds affect the future
generations and their performance (Islam et
al., 2001). Moreover, genotype
significantly affects yolk and albumen
quality and yolk index as reported Iraqi
(2002) and Yousria Afifi et al. (2010) and
affects egg weight and eggshell traits (Zita
et al. 2009). Whereas, Basmacioglu and
Ergul (2005) reported no significant effects
of genotype on eggshell percentage and
thickness. Egg weight is genetically linked
to all three of the major components: shell,
albumen, and yolk. Albumen quality is an
important egg characteristic because the
proportions of firm albumen are used as a
criterion for egg quality and the quality of
albumen declines with hen age (Burley and
Vadehra, 1989).

Orban and Roland (1990) stated that
shell quality measurements (shell weight,
shell thickness, shell strength, shell
percentage and specific gravity) were
highly correlated with each other.

Ovary is the principal site for yolk
formation, however yolk is comprised of
approximately 50% water and 30% lipid,
with the remainder largely protein. These
constitute most of the nutrients required for
embryonic development except for the
portions derived from the albumen and
eggshell. The blastoderm is positioned on
the yolk within the nucleus of pander and
beneath the perivitelline layer (Romanoff,
1960).

Fertility —and  hatchability are
important economic traits of domestic
poultry and represents a major component
of reproductive fitness (Hassan and
Nordskog, 1971). Fertility and hatchability
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are major parameters of reproductive
performance which are most sensitive to
environmental and genetic influences
(Stromberg, 1975). Heritability estimates
for fertility and hatchability in chickens
range from 0.06-0.13 (Sapp et al., 2004),
this indicates that the non-genetic factors
have a higher influence on these traits.
Breeder factors that affect hatchability
include strain, health, nutrition and age of
the flock, egg size, weight and quality, egg
storage duration and conditions (Tona et al.,
2005). The efficiency of reproduction of
broiler breeders decreases with age that is
related to the internal egg composition or
ratio, larger egg weight, poor shell quality,
increased early and late embryo mortality
(Elibol and Brake, 2003; Tona et al., 2004;
Joseph and Moran, 2005) and albumen
quality deterioration (Lapao et al., 1999;
Tona et al., 2004). Significant differences
between breeds and strains for carcass traits
were detected by El-Labban (1999) and
Habeb (2007).

The main objectives of this study
were to compare and evaluate some traits
such as egg quality, hatching performance
and carcass traits of three chicken strains:
Rhode Island Red, Bahig and Matrouh.

MATERIALS AND METHODS

This study was carried out on three
chicken strains (Rhode Island Red, Bahig
and Matrouh). A total number of 435
females (145 for each strain) and 47 males
(15 RIR, 16 Bahig and 16 Matrouh) were
used in the beginning of this experiment.
Males used to insemination were
representing almost 10 % of number of
females. Birds were housed in floor pens
under the same environmental, managerial
and hygienic conditions. The feed and
water were provided ad libitum.
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Vaccination under  specific  climatic
conditions was carried out. Females and
males were fed basal diet formulated to
provide the nutrient  requirements.
Mortality rate (%) was calculated by
(number of mortality birds throughout the
experiment / number of live birds at the
beginning of the experiment) x100.
Composition of the experimental diet is
summarized in Table (1).

Individual live body weight was recorded
for each strain at the beginning (20 wks of
age) and at the end of the experiment (62
wks of age). Body weight gain was
calculated as the difference between initial
body weight and final body weight.

Egg quality
Egg quality measurements at 40

wks of age were conducted using 90 eggs
(30 eggs from each strain). Eggs were
individually weighed to the nearest 0.01 g
using an electronic digital balance. Shell
thickness (mm) with membranes was
measured using a dial gauge micrometer.
Subsequent to eggshell cracking, fractured
egg was opened to isolate the entire
eggshell after emptying the egg’s contents,
shell fragments or pieces were maintained.
All eggshell pieces were cleaned from the
albumen remaining, rinsed free of external
debris or internal egg contents, washed
under distilled water and air dried at room
temperature. Also shell membranes were
preserved. The weight (to the nearest 0.01
gram) for the eggshell humid was measured
using second decimal scales.

The shell percentage was calculated
according to following equation:
Shell percentage = Wet shell weight / Egg
weight x 100.
Albumen weight was recorded by the
equation:
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Albumen weight egg weight — (yolk
weight + shell weight). While, albumen
percentage was calculated by (albumen
weight / egg weight) x100.

Yolk weight was determined by
second decimal scale, while yolk
percentage was estimated by (yolk weight /
egg weight) x100.

Hatching performance

Thirty-two batch hatching eggs of
three strains in this study were incubated
under standard hatching conditions. At
different age stages of hen strains (29-37,
38-45, 46-53 and 54-61) wks of hen age,
hatching performance were conducted
using 12000 hatching eggs for each age
stage (500 hatching eggs for each strain per
week). Fertility, un-hatched eggs and dead
embryos were calculated as percentage of
total egg set in the incubator. Fertility
percentage was calculated wusing the
following equation:

% Fertility =
Number of fertile eggs
x 100

Number of settable eggs
Hatchability percentage was calculated
using the following equation:

% Hatchability =
Number of hatched chicks
x 100

Number of fertile eggs

Abnormalities of hatched chicks were
calculated as percentage of unsalable
chicks to total hatched chicks.

Carcass traits
At the end of the experimental period
(62 wks of age), three hens from each strain
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were randomly taken and slaughtered for
carcass evaluation. They were weighed,
slaughtered and defeathered. The birds
were eviscerated by removing the viscera.
The giblets (gizzard, liver and heart) were
dissected from the viscera and the gizzard
was cut, opened and its contents cleaned.
The carcass, liver, gizzard, heart,
abdominal fat and feather were individually
weighed. All parts were expressed as a
proportion of the live body weight.

Statistical analysis:

Data related to egg quality, carcass
traits, body weight and body weight gain
are analyzed using one-way analysis of
variance with strain effect using the
General Linear Model (GLM) procedure of
SAS (2002) according to the following
model (1);

Yi=p+Si + €

Where;

Yij = Trait measured,

u = Overall means,

Si = Strain effect (i= 1, 2 and 3),
eij = Experimental error.

While, data related to hatching
performance were subjected to analysis
using two-way analysis of variance with
strain and hen age and their interaction
using the General Linear Model (GLM)
procedure of SAS (2002) as following
model (IT);

Yijk= p + Si+ Aj+ (S A) ij+ eijk

Yijk = Trait measured,

pu= Overall means,

Si = Strain effect (i= 1, 2 and 3),

A, = hen age effect (four levels of age),

(S A)ij = Interaction between strain and age,
eijk = Experimental error.

When significant differences among
means were found, means were separated
using Duncan's multiple range tests.
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RESULTS AND DISCUSSION

Live body weight and body weight gain
Data in Table (2) clarify body
weight and body weight gain for females
of RIR, Bahig and Matrouh strains. Initial
body weight (at 20 wks of age), final body
weight (at 62 wks of age) and body weight
gain (20-62 wks of age) were significantly
affected by strain. Matrouh and Rhode
Island Red (RIR) strains had significantly
heavier initial body weight (1389 and
1382 g, respectively) compared to Bahig
strain (1324 g). On the other hand, RIR
and Bahig strains had significantly heavier
final body weight and body weight gain in
comparision with Matrouh strain.
Strain differences in live body weight and
body weight gain were reported by Younis
and Abd EI-Ghany (2003) in four local
chicken strains, by Habeb (2007) in Inshas
and Matrouh chicks during the growing
period, and Kosba and Abd EI- Halim
(2008) in 14 local strains. Moreover, results
of Ajayi and Ejiofor (2009); Zhao et al.
(2009) and Morsy et al. (2012) are in
accordance with the present results, where
there were significant effects of strain on
growth performances.

Egg quality
Egg quality traits of RIR, Bahig and

Matrouh strains at 40 wks of age are shown
in Table (3). Rhode Island Red hens
produced significantly heavier egg weight
(50.76 g) compared to Bahig (48.15 g) and
Matrouh (47.23 g) strains. No significant
differences (P > 0.05) were observed
between strains for shell thickness, shell
weight and yolk weight. Conversely, Shell
percentage was significantly affected by
strain. Eggs produced by Matrouh strain
had significantly higher shell percentage
(12.09 %) compared to Bahig and RIR

821

strains (11.06 and 10.99%, respectively).

Regarding yolk percentage, yolk (%)
of eggs produced by Matrouh strain was
significantly higher than that of Bahig eggs,
whereas RIR strain had the lowest one.
Similar trend was observed by EI-Bahy
(1994) who reported that there was a
significant effect of breed on yolk
percentage. Also, Zaky (2006) reported that
the yolk percentage was significantly
higher in Fayoumi eggs compared to those
of White Leghorn strain.

Significant difference between strains

for albumin weight and percentage were
detected. The highest values of albumen
weights and percentage were detected for
RIR strain followed by Bahig and finally
by Matrouh strain. These findings are in
agreement with those reported by Hanafi
(1981) who pointed that small eggs had
lower percentage of albumen.
Washburn (1990) concluded that breeds
that differed in proportions of egg
components also differed in egg weight, the
group with the largest egg size having
relatively less yolk than albumen as
compared to group laying small eggs.
Hanafi (1981) reported that small eggs had
higher percentage of yolk. Ezzeldin and
El-Labban (1989) stated that the eggs of
local strains contain higher percentage of
yolk as compared to eggs of standard
breed.

Hatching performance

Data presented in Table (4) clarify
hatching performance of Rhode Island Red,
Bahig and Matrouh strains at different ages.
The results showed significant differences
between strains for both fertility and
hatchability percentages.

Fertility and hatchability percentages
of Matrouh strain were the highest (94.39
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and 87.53 %, respectively) in comparison
with other strains. Breslavets (1995)
detected significant differences between
strains (Leghorn and Rhode Island Red),
where the hatchability was higher for the
first than later strain. Moreover, Bakst et al.
(2012) reported that differences among
strains in hatchability might be due to
various reasons such as: differences in the
ranges of perivitelline layer sperm holes,
blastoderm diameter, cell count or embryo
weights which attributed to different egg
weights.

Concerning age effect, the present
results showed that maximum percentage
of fertility is often observed during periods
(29-37, 46-53 and 54-61) wks of hens’ age.
Inversely, percentage of fertility was lower
at stage (38-45 wks).

Regarding percentages of dead
embryos, chick abnormality and un-hatched
eggs, no significant difference between
strains  for these traits. Inversely,
percentages of dead embryos and
un-hatched eggs were significantly affected
by hens’ age. It could be noticed that dead
embryos (%) increased gradually as hens’
age increased. The mean values were 3.77,
4.25, 4.54 and 4.60 at 29-37, 38-45, 46-53
and 54-61 wks of age respectively. Results
indicated that maximum percentage of
un-hatched eggs (2.81 %) is observed
during period 29-37 wks of age.

Carcass traits

Data presented in Table (5) show
carcass traits of RIR, Bahig and Matrouh
strains at the end of the experimental period
(62 wks of age). Significant difference
between strains was detected for carcass,
heart and abdominal fat percentages. It
could be observed that Bahig strain had
significantly higher carcass percentage
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(64.08 %) compared to RIR and Matrouh
strains (59.19 and 58.94 %, respectively).
While, Matrouh chickens had significantly
higher heart percentage (0.42 %) in
comparison with RIR chickens (0.35 %),
however Bahig strain was intermediate
value (0.38 %). Ojedapo, et al. (2008)
pointed that the strain and sex had a
significant  effect on the carcass
characteristics.

Concerning abdominal fat percentage,
Bahig strain had a lower abdominal fat
percentage (1.43 %) compared to Matrouh
and RIR strains (3.99 and 4.95 %,
respectively). Chambers (1990) reported
that abdominal and subcutaneous fat are
being regarded as the main source of waste
in the slaughterhouse. Therefore, the
success of poultry meat production has
been strongly related to the improvements
of growth and carcass yield, mainly by
increasing breast percentage and reducing
abdominal fat. On the other hand, there
were no significant differences between
strains in the overall means of live body
weight, carcass weight, liver (%), gizzard
(%), total giblets and feather (%) which is
confirmed by  El-Labban (1999) and
Enaiat et al. (2010). they found that the
percentages of carcass traits were nearly
equal in males of Matrouh and Silver
Montazah strain chicks.

Mortality rate

Data presented in Figure (1) showed
mortality rate of RIR, Bahig and Matrouh
strains for each females and males during
experimental period (20-62 wks of age).
The mortality rates for both sexes of
Matrouh were the lowest than those of
other strains. The corresponding values
were 14.5, 16.6 and 19.3 % of Matrouh,
Bahig and RIR females, respectively. While,
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the values were 12.5, 18.8 and 13.3 % of
Matrouh, Bahig and Rhode Island Red
males, respectively.

Conclusion:

It could be concluded that each strain
in the present study had some advantages
compared to other strains. Rhode Island
Red and Matrouh strains had significantly
heavier initial body weight compared to
Bahig strain. On the other hand, RIR and
Bahig strains had significantly heavier final

body weight and body weight gain in
comparision with Matrouh strain. RIR hens
produced significantly heavier egg weight
compared to other strains.

Matrouh strain had significantly higher
percentages of shell, yolk, fertility and
hatchability of in comparison with other
strains. Concerning, the mortality rate, it
was lower than those of other strains.

Bahig strain had significantly higher
carcass percentage and lower abdominal fat
(%) compared to RIR and Matrouh strains.

Table (1): Composition and calculated analysis of basal diet:

Ingredients (kg) %
Yellow Corn 66.00
Soybean Meal (48%) 20.20
Wheat bran 4.93
Bone meal 2.20
Limestone 6.00
NaCl 0.30
Premix* 0.30
Methionine 0.07

Total 100
ME Kcal/ Kg diet 2765
Crude Protein, % 15.64
Ca, % 2.95
NPP, % 0.39
Methionine & Cystein 0.62
Lysine 0.83

ME: metabolizable energy, NPP: non-phytate phosphorus.

*Each 1 Kg of premix contains:

Vitamins: A (retinyle acetate): 3.60 mg; D3 (cholecalciferol): 0.07 mg; E (tocopherol
acetate): 20 mg; Kz (menadione sodium bisulphite): 3 mg; B: (thiamine mononitrate): 1
mg; B, (riboflavin): 2 mg; Bs (pyridoxine HCI): 3 mg; B1, (cyanocobalamin): 0.015 mg;
Biotin: 0.05 mg; Coline chloride: 255 mg; Folic acid: 1.5 mg; Niacin: 30 mg.

Minerals: Mn (manganese sulphate): 100 mg; Zn (zinc sulphate): 80 mg; Fe (ferrous
carbonate): 30 mg; Cu (copper sulphate): 8 mg; | (calcium iodate): 0.5 mg; Se (sodium
selenite): 0.3 mg and CaCO3 was used as a carrier.
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Table (2): Body weight and body weight gain for females of Rhode Island Red (RIR),
Bahig and Matrouh strains (Means + SE).

Strain
Trait .

I RIR Bahig Matrouh Prob.
Initial body weight, (g) | 1382.90%+15.27 | 1324.03°+14.10 | 1389.24% +15.22 0.003
at 20 wks of age
Final body weight, (g) | 1873.33%26.06 | 1851.07226.75 | 1747.66°+23.27 0.001
at 62 wks of age
Body weight gain 483.68%+29.12 | 531.87°£32.50 | 352.02°+28.38 0.0001

(20-62 wks of age)

aandb Means within the same main effects with different letters are significantly differed.
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Table (3): Egg quality traits of Rhode Island Red (RIR), Bahig and Matrouh strains at 40
wks of age (Means + SE).

Trait Strain

ral RIR Bahig Matrouh Prob.
Egg weight, (g) 50.76%+0.90 | 48.15°+0.76 | 47.23°+0.84 0.01
Shell thickness with 0.38+0.01 0.37+0.01 0.38+0.01 NS
membranes, (mm)
Shell weight, (g) 5.60+0.15 5.31+0.11 5.72+0.15 NS
Shell, (%) 10.99°+0.17 | 11.06°+0.20 | 12.09%+0.19 0.0001
Yolk weight, (g) 16.19+0.38 | 16.32+0.41 | 16.86+0.37 NS
Yolk, (%) 31.89°40.49 | 33.65°+0.66 | 35.75°+0.15 0.0001
Albumen weight, (g) 28.97°+0.55 | 26.88°+0.53 | 24.64°+0.52 0.0001
Albumen, (%) 57.12%+0.53 | 55.41°+0.68 | 52.17°+0.55 0.0001

abandc Means within the same main effects with different letters are significantly differed,
NS= Non-significant.
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Table (4): Hatching performance of Rhode Island Red (RIR), Bahig and Matrouh strains at
different ages (Means + SE).

Trait Age (A), Strain (S)
wk Overall
RIR Bahig Matrouh
Fertility, % 29-37 92.00+0.91 | 93.63+0.65 | 94.63+0.91 93.422
38-45 91.75+0.56 | 91.50+0.60 | 92.63 +0.32 91.96°
46-53 93.50+0.71 | 92.43+0.37 | 94.94 +0.64 93.672
54-61 92.63+0.75 | 91.43+1.02 | 95.38 +0.73 93.222
Overall 92.47° 92.27° 94.392
Hatchability, % 29-37 83.90+147 | 86.33+0.66 | 87.21+1.25 85.81
38-45 84.14 £1.23 | 84.54+1.70 | 85.50 +0.74 84.73
46-53 85.49+0.95 | 82.76 +0.66 | 89.10 +0.82 85.78
54-61 85.59+1.28 | 83.21+1.53 | 88.31+1.01 85.81
Overall 84.78° 84.24 87.532
Dead embryos, % 29-37 3.50+0.35 3.89+0.27 3.88+0.25 3.77°
38-45 4.38 £0.57 4.09 £0.61 4.29 +0.43 4.25%
46-53 4.60 +0.56 5.54 +0.40 3.48 +0.39 4.542
54-61 4.14 +0.40 5.19 +0.30 4.56 +0.42 4.60?
Overall 4.17 4.66 4.05
Chick 29-37 1.49£0.19 1.18+0.12 1.48 £0.18 1.39
abnormality, % 38-45 1.56 £0.26 1.95 +0.38 1.73£0.43 1.73
46-53 1.60 £0.33 1.42 £0.26 1.00 £0.30 1.41
54-61 1.50 £0.13 1.30 £0.38 1.00 £0.30 1.32
Overall 1.53 1.45 1.37
Un-hatched eggs, % 29-37 3.07+£0.51 2.63+£0.36 2.76 £0.22 2.818
38-45 2.20 +0.28 2.00 £0.31 2.14 +0.23 2.11P
46-53 2.53 +0.26 3.04 +0.20 1.86 £0.26 2.48%
54-61 2.03 £0.21 2.61 £0.15 2.25 +0.20 2.28P
Overall 2.44 2.57 2.25
Prob.
S A S*A
Fertility, % 0.0001 0.02 NS
Hatchability, % 0.0002 NS NS
Dead embryos, % NS 0.05 NS
Abnormality, % NS NS NS
Un-hatched eggs, % NS 0.01 NS

a and b Means within the same main effects with different letters are significantly differed,

NS= Non-significant.
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Table (5): Carcass traits of Rhode Island Red (RIR), Bahig and Matrouh strains at the end
of the experimental period (62 wks of age) (Means + SE).

_ Strain
Trait RIR Bahig Matrouh Prob.
Carrcass, (%) 59.19°+1.31 | 64.08°+0.87 | 58.94°+1.02 0.03
Liver, (%) 2.3820.12 | 1.98%0.22 | 2.30+0.06 NS
Heart, (%) 0.35°+0.03 | 0.38%°+0.01 | 0.42%+0.01 0.05
Gizzard, (%) 1.46+0.10 | 1.63x0.13 | 1.62%0.15 NS
Giblets, (%) 4.18+0.20 | 3.99+0.31 | 4.34%0.20 NS
Abdominal Fat, (%) 4.95+0.75 | 1.43°+0.52 | 3.99%+0.59 0.02
Feather, (%) 9.94+0.10 | 8.65x0.32 | 3.32+0.27 NS

a and b Means within the same main effects with different letters are significantly differed,
NS= Non-significant.
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Fig. (1): Mortality rate of Rhode Island Red (RIR), Bahig and Matrouh
strains for each females and males during experimental period (20-62 wks of

age).
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