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Abstract: 4n experiment was conducted to evaluate the effect of chicken
strain, parental age and sex of hatched chicks on hatching traits, and
subsequent post chick growth during growing period for Gimmizah (GM)
and Mandarah (MN) chicken strains. Three hundred chickens from the both
strains were taken at sexual maturity. Internal and external egg quality
parameters, hatchability traits, hatch time, chick body weight at hatch and
at pull out and chick weight loss during incubation were determined for
hoth strains at 34 and 30 weeks of parent age. Also, post-haich chick growth
Jor the both parental agey was detected at 4.8and12wks of age. Gimmizah
strain represented a higher significant (p<0.01} values for egg weight (gm).
yolk index, albumen percent and shell thickness (mn) compared to those for
MN ones. Also. age-related change in egg weight, yolk index and volk
percentage had significantly (p<0.03) influenced. Hatchabilitv of total and
Sertile eggs was significantly (p<0.03) higher for GM strain compared wiih
MN ones. Chicken strain had a significani effect on haich time where GM
chicks hatched earlior- (4576 hry than those for MN ones (488.1 hr). Also,
GM strain had higher significant values in chick body weight at hatch and
al pull out and chick body weight loss (gm) during incubation compared to
MN strain. Hatch time was significantlv (p<0.01} earlier (486.75hr) for
chicks produced from hens ai 30" week compared 1o those at 34" week of
uge (489.91 hry. Femule chicks were significenly (p<0.03) hatched carlier
than male chicks by about 1.1 hr. Besides higher (p<0.05) body weight was
observed for haiched male chicks and for chicks among all growing periods
compared to female ones. Gimmizah body weights throughout all
experimented  growing periods were  significantly (p<0.01) heavier
compared 1o those for MN ones. Also, posi- hatch body weights for chicks at
4. 8 and 12" week of age were significanthr (p<0.01) heavier for chicks
produced from parents aged 50 weeks compared to those produced from
chickens at 34 weeks of uge.
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In conclusion, Gimmizah strain had a significant influence on most
paramelers of haiching traits and pest-haich growth compared 1o
Mandarah chicken strain. Moreover, age related changes in the current
study had significantly influenced in the most experimented traits.

INTRODUCTION

The chicken strain is important factor affecting egg quality and
hatching traits. Different authors reported that there were significant
differences between developed chicken strains on most of egg quality
parameters such as shell thickness, shell, albumen and yolk percentages
(Abd El Gani. 1996: Zaky. 2006). El Afifi er ol.. (2008) mentioned that
there were significant differences in egg albumen due to different strains
while, yolk and shell percentages were not aftected by strain. Enaiat e/ al..
(2009) reported that there were significant differences between strains on
shell thickness and no significant differences on egg shape index and shel}
percentage. While. Marie er a/.. (2009) reported that chicken strain had no
significant on Haugh unit. Concerning hatching traits,macroscopic fertility
and hatchability were affected by chicken strain (Soliman, 2000 and EL-
Afifi er al.. 2008). Genetic background might contribute the discrepancies
between chicken strains with respect to hatchability and hatch time (Burke
et al.. 1990 and Christensen et al., 2000). Chick weight at hatch is affected
by several factors including species or breed (Wilson. 1991). Chick weight
loss during holding period of hatch is common and is mainly due to
dehydration (Vieira and Moran. 1999).

The possible existence of sex differences in body weight of day-old
chicks has been addressed repeatedly with authors (Whiting and Pesti. 1983
and Reis ef al.. 1997). Therefore, as females. on average, tend to hatch
earlier than males. differences in the time spent in the hatcher will affect
differently chick weight (Reis er al.. 1997).

Also. Egg quality as affected by flock age was recorded by different
authors. Latour ef af.. (1998) and Silversides and Scott. {2001) mentioned
that parent age affected internal and external egg quality characteristics.
Eggs from early production breed flocks tend 1o have thicker egg shells and
affect other egg quality traits (Brake et al.. 1997). These influences may
result in compromised viability of the embryos (Peebles and Brake, 1987).
Latour et al. (1996) reported that breeder age influence subsequent
embryogenesis and hatchability of broiler eggs. Tona er al., (2001) reported
that age of the parent flocks influences subsequent ferility. Also. Rizk ef
al. (2008) reported that eggs from younger birds represented higher
significant (p<0.05) percentages of fertility and hatchability compared to
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those from older layer. The older flocks demonstrated a decrease in the
length of incubation (Smith and Bohren,1975). Pedroso et al., (2005)
reported that the eggs produced from younger hen needs the longer time
required to complete the hatching process.

Different authors found that local chicken strain had a significant
effect on body weight of chicks during different growing periods (kosba et
al . 1985: Nawar and Bahi El-Deen 2000:; and Amin 2007) . Besides, Amin
(2008) showed that diftferences between both sexes were highly significant
in chick body weight and growth rate for local chicken strains.

The purpose of this study was to investigate the effect of chicken
strain, parental age and sex of embryos on hatching traits, hatch time, body
weight at hatch and at pull out, chick body weight loss during incubation
and consequently post- hatch chick growth for GM and MN chicken strains.

MATERIALS AND METHODS

The present study was carried out at El-sabahia Poultry Research
Station. Animal Production Research Institute. Agricuitural Research Center
during years 2004-2006. Three hundred chickens from Gimmizah (GM) and
Mandarah (MN) strains {150 chickens per each) were taken at sexual
maturity and distributed into 15 pens for each strain until 52 weeks of age
under the same hygienic managerial conditions. Feed and water were
available ad-fibitum throughout the study. Chickens were fed a layer diet
(16.5% crude protein and 2750 kcal/kg of diet).

A total of 181 eggs were collected tfrom GM and MN strains at 34
and 50 weeks of faving age and ¢gg quality measurements were taken
within four hours after egg collection. Eggs were weighed with grams and
the length and breadth were measured for the shape index calculation
(breadth/ length x100). The heights of the albumen and yolk in millimeter
were measured using Ames Triple Micrometer. Haugh unit was calculated
according to Eisen ef of. (1962) using the calculation chart for rapid
conversion of egg weight and albumen height. Yolk was separated from the
albumen and weighed. The weight of albumen was calculated. Yolk.
albumen and shell weight were expressed as percentages of ege weight. The
shell plus membranes were weighed. Shell thickness without membrane
{mm) was measured at three places in egg shell using a micrometer,

One thousand and five hundred eggs were collected from both
strains at two ages of hens (34 and 50 wks). Eggs were stored from 1 1o 7
days in room temperature supplied with fans. Two replicated egg hatches
were put in Egyptian-made incubator at 99.5"F temperature and 55% RH
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during the setting phase and during the haiching phase were 99°f
temperature and 65% RH. The time of setting eggs in the incubator was
recorded for the experiment to obtain the haich time exactly in hours and
considered as zero time of experiment. At (432hr) of incubation, infertile
clear eggs were macroscopically evaluated to determine apparent infertility
by necked eyes. All fertile eggs from each strain were transferred singly into
pedigree hatching baskets in the hatcher for the remainder incubation
period.  Beginning of 476hr of incubation and at four hours intervals
thereafier. the hatcher was opened for checking the hatching chicks.
Hatched chicks were removed. wing- banded. weighed to the nearest 0.1 gm
and recorded as chick body weight at hatch then placed again in the
incubator after recording the time of hatch. Hatching time and body weight
at hatch were monitored every four hours afier the hatch of first chicks. The
chicks were left in the incubator umil servicing time. All chicks were

weighed again at the time of removal from the hatchers on 21day (504hr)
and considered as hatch weight at pull out.

Chicks for either males or females were reared together and sex was
determined at the end of the growing period (dweeks). Reversing back to the
wing banded chicks. hatching time for both males and females was
compared. Also, chick weights at hatch and at pull out were determined for
both sexes. Chick body weighi loss during incubation expressed as an
absolute and percentage bases was calculated according  to Khalifah and
Shahein, (2006). Macroscopic fertility ‘was calculated as the percentage of
fertile eggs from total setting eggs. Hatchability was calculated as the
percentage of sound hatching chicks from either total or fertile eggs from
each strain and each parental age. A total of 1185 chicks for both strains
were brooded on floor and weighed individually again at 4. 8 and 12 weeks
of'age. All experimented chicks were fed diet containing 19% crude protein
and 2800 Kcal/kg of diet as a starter diet until 8 weeks of age. and 15%
crude protein and 2700 Kcal/kg of diet for the rest of experimented period.
Feed and water were supplied wd libitum.

Studied Traits for Progeny (new hatched chicks):
1-Chick body weight throughout growing period. at 4", 8", 12" weeks of age.

2- Chick growth rate was calculated according 10 Broody (1945) at (0-4. 4-
8. 8-12. 0- 12) weeks of age.

Mortality throughout the experiment was very low and therefore neglected.
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STATISTICAL ANALYSIS

All percentages of the hatch traits were transferred to arcsine values
before analysis. Data of hatch time, body weight of chicks during and post-
incubation were analyzed using fixed models SAS institute (1989) using the
following model:

Y= pt+ S+ X+ Ax+ (SX)y + (SA)i + (XA )it (SXA)ijk + €iju

where, Yiju = an observation, u: overall mean, S;: effect of strain, X;: effect
of sex, Ay; effect of age, (SX.)y, (SA)k. (XA ). and (SXA),,-
interactions between the main factors and e, the residual eftect.

Data of egg quality and hatching traits were analyzed using the
following model:

Significant differences among means were tested using Duncan’s Multipie
Range Test (Duncan, 1955},

RESULTS AND DISCUSSION

The main eftects of chicken strain and parental age on egg quality traits
and their interactions are presented in Table 1. There was no significant
difference between both experimented strains with respect 1o egg shape index
and Haugh unit. Gimmizah strain represented a higher significant {p<0.001)
values for egg weight, yolk index and albumen percentage compared to those
for MN ones. Besides, eggs produced from MN strain represented a significant
(p<0.05) values for yolk percentage. and higher shell weight percentage
(p<0.001) and sheli thickness (mm) (p<0.01) compared to those for GM ones.
The results reported herein regarding egg weight and egg characteristics for the
experimented chicken strains are in good general agreement with those reported
by ditferent authors (Abdel Galil er /.. 2004; El Full er af., 2005 Zaky 2006
and Enaiat er af.. 2009). On the other hand. some researchers came 1o
contradictory results as Basmacioglu and Ergul. (2005) and Challarjee e7 ol..
(2007) reported that chicken strain had no significant effect on egg shell
percentage and shell thickness.

As hen age increased to 50 week of age, egg weight, yolk index. and
yolk weight percentage were significantly increased compared to those from
eges produced from younger hen age on 34™ week of age. While. other
parameters of egg quality such as egg shape index, atbumen and shell
percentages and Haugh unit decreased as the hen age increased. In support
to our results, different authors mentioned that shell thickness and shelf
percentage decreased through advanced flock age. Brake e/ al.. (1997)
mentioned that eggs from early production breed flock tended to have
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thicker egg shells and affected other egg quality traits. O'Sullivan er al.,
(199!) reported that yolk and albumen weights percentage increased as the
hen age increased. Also, Table | shows that interaction between GM or MN
strains by parental age at 34 or 50 weeks of age was significant only in egg
weight and not observed in the rest of egg quality measurements. Regarding

the interaction,Suarez ¢/ al., (1997) mentioned that strain by age interactions
were found.

Effects of chicken strain and parental age at 34™ and 50" week of
age on macroscopic fertility and hatchability percentages are presented in
Table 2. Macroscopic fertility percentage was numerically lower for MN
strain compared with GM ones. Moreover. haichability expressed as either
percentages ot all eggs set or fertile eggs was significantly p<0.001) higher
for GM sirain compared with MN ones. Different authors came to the same
conclusion herein that there were significant differences between local
strains and breeds with respect to fertility and hatchability (Abdel Galil
2004; Ensat et al., 2005; Amin 2008). Rizk et al., (2008) mentioned that
differences between chicken strains could be due to the differences in egg
quality traits. On the other hand. O'Dea ¢t o/ (2004} concluded that strain
did not intluence any of the fertility or hatchability traits. In addition, El-
Sudany (2005} indicated that fertility and hatchability were not affected
significantly among local chicken strains. Also, in Table 2 demonstrates that
macroscopic fertility and hatchabilitv of fertile and total eggs were not
significantly influenced by parental age. Hatchability of fertile and total
egas set for MN strain appears to be superior at 50" week of age compared
with younger ones. but this increase failed to be significant. Results of
different publications are in harmony with the results reported herein.
Hocking and Bernard ¢2000) and Shahein e «l..(2007), reported that
parental age had no significant effect on hatchability percentages of fertile
and total eggs. Data regarding macroscopic fertility for MN strain in Table
2 demonstrate that older age had lowest fertility. This result was paralleled
by those of Deeming and Van MiddleKoop (1999) who reported that
fertility percentage was related to hen age and the older ones demonstrated
lower fertility. On the other hand. diftferent authors reported that age had a
significant effect on fertility and hatchability (Peebles er «f., 2000, and El
Attar and Fathi. 2002). While, EI-Sheikh, (2007) mentioned that, there was
a signiticant ditference between flock ages on fertility but not on
hatchability. In addition. no significant interaction was noted between strain
and parental age with respect to fertility but the significant was observed
between strain and flock age for hatchability of fertile and total eges. In
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agreement with these results, El-Attar and fathi, (2002) reported that
significant differences interaction was detected between strain and flock age,

Table 3 shows the effect of chicken strain, parental age, sex and their
- interactions on hatch time(hr), chick body weight{gm) and chick body
weight loss in the hatcher. Regardless of parental age and sex, chicken
strain had a significant (p<0.05) effect on hatch time as GM strain hatched
earlier (487.6 hr) than MN ones (488.16 hr). Supporting to our results,
Brake, (1998) mentioned that hatch time have been observed to differ
among strains of the commercial breeder. Also, Christensen et al., (2000}
reported that hatch time was significantly affected by genetical strain. Also,
strain had highly significant {(p<0.001) effect on chick body weight either
for those at hatch or at pull out, besides absolute chick body weight ioss in
the hatcher as higher chick body weight at hatch and at pull out and chick
body weight loss (gm) were recorded for GM strain compared to MN ones,
While, chicken strain had no significant effect on chick body weight loss
percentage. Results herein regarding the effect of strain on chick body
weight at hatch added credence to the conclusions of Wilson, (1991) and
Suaraze et al.. (1997) who reported that weight of chicks at hatch is affected
by breed. Besides, Burke er af., (1990) referred to that genetic background
might contribute the differences between the strains with chick body weight.
Whereas, Shahein, (2002) reported that there were no significant differences
between both strains with respect to hatch time and chick body weight at
hatch. but there were significant differences between strains with respect to
body weight at pull out and chick body weight loss (gm).

Data presented in this table demonstrated that parental age as a main
factor had a highly significant (p<0.01) effect on hatch time, chick body
weight and absolute chick body weight loss (gm). Hatch time was
significantly (p<0.001) earlier (486.75h) for parents aged 50 weeks
compared to those at 34 weeks of age (489.91 hr). This result is in
agreement with those reported by Pedrose ef al.. (2005) who-reported that
eggs produced from younger hens required long time to complete the
hatching process. Reis ¢f «f. (1997) concluded that hatching times were not
affected by age of the hen. Chick body weight at hatch and at pull out and
body weight loss {gm) were higher for chicks produced from parents aged
50 weeks compared to those from parents at 34 weeks of age, irrespective lo
other main studied factors. Whereas. there was no significam difference
between parental ages with respect to chick body weight loss percentage. In
suppont to this outcome, difterent authors reported that the parental age had
highly significant effect on the chick body weight at hatch. (Peebles ¢/ of.,
2000 and El-Sheikh. 2007). On the other hand, Suaraze ef al., (1997); and
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Shahein ef al., (2007) reported that the parenta! age had no significant effect
on the chick weight.

Sex as a main factor in the same table had a significant (p<0.05)
effect on hatch time and chick body weight either at haich or at pull out.
While this significant effect was not observed on chick body weight loss in
the incubator. Female chicks were significantly (p< 0.05) hatched earlier
than male chicks by about 1.Thr. Also, the data show that males were
heavier (p< 0.05) at hatch compared to females. Whiting and Pesti, {1983)
found that sex has a significant source of variation in chick body weight.
Zawalasky, (1962) suggesied that early-hatching chicks loss weight when
held in the hatcher.

Hager and Beane.(1983) quantified this loss, noting a 10 to 12%
reduction in the hatcher for prolonged period. This would magnify and
explain any sex difference in chick body weight presented in this
experiment as females hatched earlier, on average. than males. While, Reis
et al. (1997) found that chick weights at hatch and at removal from the
hatcher were similar for both sexes. Moreover, there was no significant
interaction between all studied traits (Table 3).

The main effect of chicken strain, parental age and chick sex on
chick body weight and growth rate of post-hatch chicks during the first
twelve weeks of growing age and their interactions are presented in Table 4.
Gimmizah body weights among all experimented growing periods were
significantly (p<0.001) higher compared to those for MN ones. Also. post-
hatch chick body weights at 4 .8 .and 12 weeks were significantly (p<0.01)
heavier for chicks produced from parents aged 50 weeks compared to those
produced from parents aged 34 weeks of age. Male chicks recorded higher
significant {p<0.001) chick body weight throughout all experimented
growing periods than those for female ones. Growth rate for MN chicks had
surpassed those for GM ones among the growing periods (4-8) and (8-12)
weeks except for those during {0-4) weeks of age. The growth rate of chicks
produced from parents aged 50 weeks of age was significantly (p<0.001)
higher than those produced from parents aged 34 weeks of age among all
experimented growing periods. Male chicks recorded a significantly
(p<0.001) higher growth rate than those for female ones through all growing
periods except those during (4-8) wks of age. Ditferent authors found that
local chicken strain had a significant effect on body weight of chicks during
different growing periods (kosba er af.,1985: Nawar and Bahi El-Deen
2000; and Amin 2007). Besides, Amin (2008) showed that differences
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between both sexes were highly significant in chick body weight and growth
rate for local chicken strains.

The interaction between strain and sex had significant effects [varied
between (P<0.05) to (P<0.001)] on body weight at the different studied ages
and growth rate at the early growth period. The interaction between strain
and parental age was significant (P<0.001) concerning body weight at 12"
week of age and growth rate through the periods of age (8-12) and (0-12)
wks. As of age and sex interaction, there were significant (P<0.01) effects
on body weight at 12wk of age, also affected (P<0.001) growth rate at (8-
12) and (P<0.05) at (0-12) wks. The interaction of the three main factors had
highly significant effects on body weight at 8™and12"" week and growth rate
at (0-4) and (0-12) wks of age. No significant effects of the interactions on
the rest of studied traits were found.

Figures tand 2, illustrate the distribution of the hatched male and
female chicks for GM and MN strains as a percentage of total chicks at
different hatching times for different parental ages. In figure 1, chicks
produced from GM strain either for males or females at 50™ week of age
were hatched earlier about four hours compared to those produced from
hens at 34™ week of age. All chicks for GM strain either for males or
females were hatched between the times of 476 hrs to 500 hrs, it means that
the hatch of chicks continued for 24 hours. As can be seen from this figure
that highest percentages of hatched males (28.7%) and female chicks
(38.8%) were observed on 488" hour of hatch time for parents at 50 weeks
of age. Whereas. the lowest percentage of hatched chick either for males
(4.6%) or temales (1.2%) were recorded at 500 hrs of hatch time for the
same parental age of GM strain. Also, as can be seen from this figure
highest percentages of hatched males (92.75%) and female chicks (28.0%)
were observed on 492 hour of hatch time for parents at 34 weeks of age.
Besides, the lowest percentages of hatched chick either for males (13.2%) or
females (8.6%) were recorded at 496™ hrs of hatch time for the same
parental age. it can be observed from this figure that haiched females
chicks were greater than males through most of early hatching times till the
488 hrs of hatch time for both experimented parents ages. This trend of
hatching was reversed after that and the hatched males chicks were
surpassed the females till the end of hatch time. These observations suppon
the previous finding of Burke. (1992) and Ries ef al.. (1997) who reported
that a high proportion of earty-hatched chicks are female.

In figure 2. chicks produced from MN strain for females at 50" week
of age were hatched earlier about four hours compared to those produced
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from hens at 34™ week of age. While, males chicks produced from hens at
50" week of age were hatched earlier about eight hours compared to those
produced from hens at 34" week of age. At the same figure, the highest
percentages of hatched mates (39.8%) and females (36.4%) were observed
on 488" hour of hatch time for parents at S0™ week of age. While, the
lowest percentage of hatched chicks either for males (5.5%) or females
(3.2%) was recorded at 500 hour of hatch time for the same parental age of
MN strain. Moreover, from this figure, the highest percentage of hatched
males (25.4%) at 492" hour of hatch time and female chicks (25.8%) at 484
hours of hatch time for parents flock at 34 weeks of age. It can be observed
that there was no special trend of the distribution of hatched chicks at
different hatching times by age for both experimented chicken strains. This
observation is supported by Mather and Laughlin, (1976) and Burke, (1992).

In conclusion, Gimmizah strain had a significant influence on most
parameters of hatching traits and chick body weight at hatch and at pul) out
and post-hatch chick growth compared to those for Mandarah chicken
strain. Moreover, age related changes in the current study had significantly
influenced in the most experimented traits.
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Table(l) : Effect of chicken strain and parental age on egg quality traits

Trait Percentage
Egg weight | Fge sha Yolk index - Shell thickness | Haugh unit
Main factors gg(gl ¢ gi%ldcxpc Albymm Y9ik Shfell mm B
weight weight weight
Strain (St) :
Gimmizah  ]50.28+0.54 *10.753+0.005] 0.498+0.005* | 57.72:0.33 * [31.36+0.33 ®] 10.91+0.10° | 0.338+0.003" | 86.75+0.84
Mandarah _ 147.66+0.50 " [0.763+0.004] 0.482:0.0057 | 56.19+0.377 | 32.4420.33" | 11.3740.13" | 0.349+0.003 | 84.80+0.96
Signiﬁcance L LT ] n.s L2 2 ] *hk » 1L [ 3] n.s
Parcnt age (A) .
Idweek 46.61+0.41 7 [0.765+0.005] 0.479+0.0057 | 57.46+0.32° [31.17+0.30° | 11,37+0.11° | 0.345+0.003 | 86.92+0.91°
SOweek S1.18+(.54 * 10.75220.004 ] 0.499+0.005° | 56.39+0.39° [ 32.67+0.35° | 10.942+0.137 | 0.342+0.003 | 84.56+0.90
Si_g_niﬁcancc ek & i * % gk n.s *
Interaction SIxA .
MN*3d weeks | 45.1140.56 [0.768+0.005] 0.479+0.006 | 56.98+D.44 | 31.45+0.41 | 11.57+0.17 | 0.349+0.004 | 85.46+1.45
MN?*50 weeks | 49.95+0.67 |0.760+0.006] 0.485+0.006 | 5548+0.56 | 33.33+0.48 | 10.19+0.19 | 0.347+0.005 | 84.22+1.27
GM*34 wecks | 48.11+0.51 [0.763+0.007] 0.48130.006 | 57.93+0.45 | 30.89+0.44 | 11.17+0.126 | 0.340+0.003 | 88.37+1.06
GM*50 weeks | 52.67+0.84 | 0.743+0.003| 0.517+0.008 | 57.50+0.500 | 31.87+0.49 | 10.63+0.134 | 0335:0.003 | 84.97+1.27 |
Significance . n.s n.s ns n.s ns n.s ns

Means within each column for each trait with different superscripts are significantly different.
* significant at (p<0.03). ** significant at (p<0.01). ***significant at (p<0.001).
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Table (2): Effect of chicken strain and parental age on fertility and
hatchability percentages

Trait " Hatchability of all | Hatchability of fertile
Fertility % eggs % cges %
Factors
Strain (St)
Mandarah(MD) 83.37x1.74 75.17£2.05° 89.81+1.29°
Gimmizah{GM) 88.19+1.37 R2.87+1.56" 94.01+1.09"
Significance Ns i »ak *hd
Parental age (A)
3dweek 86.6941.78 78.42+2.56 89.95:1.89
S0week 84.69+1.55 78.43x1.69 92.49+092
Interaction SIxA
GM *34 weeks 88.272 32 82.90+2.96 3.83+2.04
GM *30 weeks 88.131.7 82.84%1.70 94.14+1.22
MD*34 weeks 85.10+2.71 73.9£53.90 86.0622.90
MD*50 weeks 82.56+2.22 75.7112.43 91.47+1.27

Means within each column for each trait with different superscripts are significantly
ditTerent.

All interactions of the main factors had no significant efTects on all traits studied in this
table.

*xxgignificant at (p<0.001). n.s: non significant
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Table (3):. Effect of chicken strain, parental age, and sex on hatch time,

hatched chick body weight and body weight loss (weight and
percentage)

Trait| Hatch time Chick body weight (gm) Chick body weight loss
Main factors (hr) At hatch E At pull out gm) | (%
Strain (S1)
Gimmizah (GM) { 487.62+0.30 | 37.66+0.14 35.67+0.14 1.99+0.03 | 5.29+0.07
Mandarah (MD) { 48B.16+028 | 36.38+0.13 34.50+0.13 1.88+0.03 | 5.17+0.07
[ ]

Significance e bl bl

Parental age (A)

34week 489.91+0.32 34.99+0.14 33.1540.13 1.84+0.03 | 5.25+0.08

S0week 486.75+0.26 38.12+0.11 36.14+0.11 1.98+0.03 | 5.21+0.07
Signiticance i il rxe bl n.s.

Sex (8}

Male (M} 488.57+0.33 | 37.18+0.15 35.26+0.15 1.92+0.03 | 5.19+0.09

Female (F) 48747:036 | 3681+0.13 | 34.88+0.13 | 1.93+6.03 | 5.26+0.07
Significance * * * ns. | ns

Interaction StxA

MD* 3dweek 490.39+043 | 34.32+0.18 32.5840.18 1.74+0.04 | 5.08+0.11

MD*5(hwveck 486.994+0.36 37.4740.45 35.5240.15 1.95+0.04 | 5.22+0.11

GM*34week 489.41+047 | 35.70+0.19 33.76+0.18 1.94+0.05 1 543+0.13

GM*50week 486.99+0.36 35.96+0.15 36.94+0.15 2.03+0.03 5.20+0.69
Interaction $1xS

MD*M 488.8+0.47 36.9240.21 34 .98+0.22 1.8440.05 | 5.01+0.13
MBD*F 487.78+0.37 36.1140.17 34.21+0.i6 1.90+0.04 | 5,27+0.09
GM*M 488.34+0.49 37.56+0.21 35.55+0.20 2014004 | 5.37+0.81
GM*F 487.08+0.37 37.74+0.19 35.76+0.19 1.97+0.04 | 5.23+0.09
Interaction SxA -
M*34dweck 49().78+0.49 35.50+0.21 33.62+0.20 1.88+0.05 | 529+0,13 .
M*50week 487.24+0.43 38.21+0.18 36.26+0.18 1.95+0.04 $5.13+0.11
F*34week 489.34+0 41 34.64+0.18 32.83+0.17 1.81+3.04 5.23+0.10
F*50weck 486.43+0.33 38.06+0.44 | 36.06+0.14 2.00+0.03 5.27+0.09

* Significant at (p<0.05). ***significani at {p<0.001). n.s: non significant,
- Al interactions of the main factors had no significant effects on all traits studied in this able.
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Main effect Chick body weight (g) Growth rate
4week | Bweek | 12week 0-4 i 1-8 T 812 | 0-12

Strain (81)

Gimmizsh GM) 270,62+ 1,41 | 474,35+3.28 | 881.36+7.22 | 153.04+0.25 | 54,3220.55 | 59.68+0.76 184.27+0.16

Mandarah MD) 22000+ 43| 444,23+2.66 | B66.81+4.99 | 146.9240.30 | 63.34+0.55 [ 64.36+0.44 184.48+0.09
Significance et e 4k [ T ITe s
Parental age (A}

Jdwerk _ 1239.99+1.85] 430.66+3.52 | 838.82+7.25 [ 150.70£0.35 | 57.15:0.63 | 64.04+0.59 184.93+0.15

Soweek 252.52+1.54] 467.28+2.50 | 884.86+4.8t | 149.1120.28 | 60.34£0.55 | 62.18+0.51 184.19+0.10
| Significance T [IT] i [T [T —l_ hx T

Sex (S)

Male (M) 258.24+1.77] 473.01+3.52 | 926.35+6.05 | 150.30+0.33 | 58.86+0.066 [ 63.69+0.61 185.20+0.12

Female (F) 2401.92+1.551 447.06+2.58 | 837.99+4.50 | 148.634£0.28 | 59.85+0.55 | 60.83+0.51 183.87+0.11
Significance i *ex K kbl 5. b Hhe
Interaction St x A -

MD*3dweek 1219.21+2.48] 411,09+5.64 [800.94+10.85] 1474205} [ 61.12+0.89 | 63.7520.87 184.57£0.23

MD*30w eck 23424+ 1.69| 455.27+2.75 | 886.69+4.92 | 146.67x0.36 | 64.08+0.66 | 64.55+0.5] 184.45+0.10

GM*3dweek 260 H+157] 451.539+42.9) | 882.28+5.51 | 154.1320.31 | 5290=1.68 { 64.37+0.76 185.34:0.16
GM*30week 276.38+2.031 4 84.56+4.40 | 880.83+10.97 | 152.31£0.33 | 34.950.73 | 56.95+1.03 i83.65+0,22
Significance ns. n.s. hibhd 41 n.s. 0.5, X b
Internction Stx$S

MD*M 241104227 465.62+4.47 | 927.38¢7.26 | 148.6620.49 | 62.68+0.92 ] 67.0220.71 185.29+£0.14
MD*F 220,684 173 431.4643.08 | 828504500 | 145.8820.36 | 63.74+0.68 1 62.68+0.52 18397011
GM*M 276.34+2.09] 481.8945.56 1924.43+10.91 | 154.0820.35 | 54.26+0.79 | 63.25+1 .07 185.20+0.19
GM*F 266.30+1.87] 469.07+3.95 | 855.02+48.57 | 152.25+0.34 | 54.36:0.75 | 57.49:0.98 183.69+0.22
Significance * i ** * 1.3, n.s. n.s.
Internction SxA

M*Hweek _1255.61+2.47} 454.00+4.63 | 880.76+8.33 | 153.0320.45 | 54.9620.95 | 64.18+0.90 185.4920.21

M*S0week 359.85+2.43| 480.65+4.47 | 945.87+7.22 | 15024045 | 6042082 | 66.35+0.77 185, 16+0.14
F*34weck 229.14+2.536| 414.72+4.49 | 809.40+9.56_| 14907047 | S8.6420.81 | 63.9410.77 184.5420.19

F*S0weck 247.70+1.95] 458.95+2.86 | 848.42+4.87 | 148.37¢0.35 | 60.29£0.69 | 59.69+0.61 183.63+0.12
Significance n.s, n.s. i n.5. n.s. bk b

* Significant at (p<(.05), ** Signiticant al (P<0.01), ***significant @t (p<0.001}. n.s: non significant.
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Figurz (17 Dastributron of Gimnuzah mate and femals hatched chucks
produczd trom differsnt parzntal ages at diffzrznt hatch times
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