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ABSTRACT: The aim of this study was to investigate the effect of the dipping hatching
eggs in ascorbic acid (AA) concentration on hatchability traits and chick weight and quality
at hatch. A total number of 3600 fertile Sinai hen's eggs were used in factorial experimental
design (2x 4 x 6). The factors were, dipping day (the 12" and 18" day), dipping time (1, 2,
3 and 4 min.) and ascorbic acid (AA) concentrations (0.0, 5.0, 10.0, 15.0, 20.0 and 25.0 g
/liter distilled water).

Results indicated that hatchability (%) was significantly (P<0.01) improved as a
result of dipping eggs at the 12" day of incubation period as compared to those dipped at
the 18™ day. Also, it was significantly improved by dipping eggs for 2, 3 or 4 minutes than
those dipped for 1 minute. Dipping time for 3 minutes recorded the best hatchability
percentage than those dipped for the other times. Moreover, hatchability (%) was
significantly (P<0.001) improved by about 2.64, 3.87, 8.77, 2.65 and 2.55 % for eggs
dipped into 5.0 , 10.0 , 15.0 , 20.0 and 25.0 g AA/ L solution as compared with those
dipped into distilled water (0.0 g AAJ/L), respectively. Embryonic mortality (%) was
significantly (P<0.01) decreased by 23.36 % for eggs dipped at the 12" day than those
dipped at the 18" day of incubation period. Eggs dipped for 2, 3 or 4 minutes had
significantly (P<0.01) lower embryonic mortality than those dipped for 1 minute. Also, it
was significantly (P<0.001) decreased by dipping eggs into 5.0 up to 25.0 g AA/L solutions
than those dipped into distilled water (0.0 g AA/L). The lowest embryonic mortality was
occurred by dipping eggs into 15.0 g AA/L solution comparing to those dipped into other
AA concentrations.
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First-grade chicks was significantly (P<0.01) improved by increasing dipping time
and different AA concentrations. The best first-grade chicks was occurred by dipping eggs
for 3 or 4 minutes, while it was occurred by dipping eggs into 15.0 g AA/L solution. All
interactions between the dipping day, dipping time and AA concentration in dipping
solution had a significant effects on hatchability, embryonic mortality percentages and
chick quality. The highest hatchability and the lowest embryonic mortality values were
occurred by dipping eggs at the 12" day of incubation for both 2 and 3 minutes with 15.0 g
AA/L solution. Generally, dipping Sinai hen's eggs at the 12" day of incubation period for
2 or 3 minutes into 15.0 g ascorbic acid per liter may be alternative method to maximize the
hatchability and chick quality percentage as well as minimize embryonic mortality

percentage.
INTRODUCTION

Poultry production in Egypt has
assumed greater importance on the
background of rural unemployment,
population explosion and vagaries of
nature. Importantly, to the poor majority in
rural areas, local chickens contributes
significantly to food security and serves as
an immediate source of meat and income
when money is need for urgent family
needs (Awad and Abd El-Halim, 2014) .

Due to variable market demand for
1-d-old chicks in the poultry industry,
hatchability is an important economic trait
of domestic poultry and represents a major
component of reproductive fitness (Weis et
al., 2011). Many factors can affect
hatchability, especially egg size and age of
breeders, season of the year and nutrition,
egg handling and storage as well as
temperature and humidity throughout the
incubation and hatching period (Wilson et
al., 1997). To obtain optimum incubation
results, the conditions during incubation
must be adjusted to meet the requirements
of the embryo (Meijerhof, 2009). Also, the
embryonic environment have influences the
growth of the embryo in many species
during hatching process (Hammond et al.,
2007). Thus, a high temperature above 37.8
°C during incubation initially accelerates
embryonic growth, utilization of nutrients
and energy from the yolk and albumen
reserves, but later decreases embryonic
development as a result of limited
metabolic process by insufficient exchange
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of oxygen (Lourens et al., 2005). Increasing
internal egg temperature during incubation
may result adversely effects on embryo
development and hatchability (Pulikanti et
al., 2011).

Dipping eggs during the incubation
period is one of the tools used to improve
hatchability percentage and chicks quality
at hatch. In addition, it is considered the
easiest compared to the injecting eggs
process (Ghonim et al., 2009). If ascorbic
acid is an anti-stress agent, then the
addition of AA may be beneficial for
conditions of embryonic stress during
incubation period (Nowaczewski et al.,
2012). Eggs treatment with AA by dipping,
injection or spraying may reflect the
positive effects on hatchability for any kind
of poultry species. Dipping hatching eggs
into AA solution (10 g/L) for 2 minutes had
significantly improved hatchability and
decreased embryonic mortality of eggs
(Shafey, 2002). Ghonim et al. (2008)
reported that a significant increase in
hatchability and decrease in embryonic
mortality (%) due to dipping Muscovy duck
eggs in different AA concentrations (10 up
to 40.0 g/L) at the first day of incubation
period. Mohammed et al. (2011) reported
that dipping eggs into 5.0 or 10.0 g AA/L
for 2 minutes improved the hatchability
and decreased embryonic  mortality
percentages during hatching process in
eggs of Dokki4 and Dandarawi strain
chickens. Therefore, the objective of the
present study was to evaluate the effect of
dipping hatching eggs with ascorbic acid
during incubation period on hatchability
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traits and chick weight and quality for local
Sinai chicken eggs.

MATERIALS AND METHODS

This study was carried out at El-
Serw Poultry Breeding Research Station,
Animal Production Research Institute,
Agricultural Research Center, Ministry of
Agriculture, Egypt. All eggs were obtained
from Sinai birds (local strain), at the 8"
month of age (first season) which fed on a
standard layer ration (16.0 %CP, 2800 kcal
ME/ kg, 3.01% calcium and 0.45%
available phosphorus). The experimental
design was 2x 4 x 6 factorial arrangement,
the main factors were the dipping day (the
12" and 18" days), dipping time (1, 2, 3
and 4 minutes) and AA concentrations (0,
5, 10, 15, 20 and 25 g AA /liter distilled
water). A total number of 3600 fertile Sinai
eggs (45 — 48 g) at the 10" day of
incubation period were randomly assigned
to two main groups (dipping day , DD),
each main group (1800 eggs) was further
subdivided into equal four subgroups
(dipping time, DT), each subgroup was
divided into sex treatments group (AA
treatments), each treatment consists of
equal three replicates (25 eggs each).
Ascorbic acid (AA) solutions (35-37°C)
were freshly prepared by dissolving in
distilled water before treatment.

Incubation of eggs and data collection:

Eggs were incubated at 37.5 - 37.7 °C
and 55:60 % relative humidity. Eggs had
been turned every 1 h until they transferred
to the hatching compartment at the 18" day
of incubation. The hatching compartment
was kept at 37.0 - 37.2 °C and 65:70 %
relative humidity until the end of hatching
period .Then, hatched chicks and
accumulative embryonic mortality (un-
hatched eggs with live or dead embryos and
dead hatched chicks) were counted.
Hatched chicks were weighed, then,
hatchability and embryonic mortality
percentages were calculated. Also, all
chicks were graded as a first and second-
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grade chicks. A chick was classified as a
first-grade chick when the chick was clean
and dry, free of deformities, and eyes were
bright (Tona et al., 2004). The rest of
chicks were classified as second-grade
chicks. The percentage of first and second-

grade chicks were calculated as a
percentage of total hatched chicks
Statistical analysis:

Data obtained were statistically

analyzed using the General linear models
procedure of SAS (2004). A factorial
design 2x4x6 was used, considering the
dipping day of incubation period, eggs
dipping time and AA level as the main
effects, as follows:

Yijlk u + Ti +R; +C+ (TR)j+
(TC)i+(RC)ji+ (TRC)ij+ eijlk  where :
Yijlk = An observation;

p = Overall mean,;

T = Effect of dipping day; i=(1and 2) ;

R = Effect of dipping time; j = (1, 2, and
4);

C = Effect of AA level; 1=(1,2,.. and 6);

TR= Effect of interaction between the
dipping day and time;

TC=Effect of interaction between the
dipping day and AA level;

RC=Effect of interaction between eggs
dipping time and AA level;

TRC=Effect of interaction between the
dipping day and time and AA level; and
eijlk Random error. Differences
between treatments means were compared

using Duncan’s multiple range test
(Duncan, 1955).

RESULTS AND DISCUSSION
Hatchability percentage:-

Results in Table 1 shows the main
effects of dipping day (DD), dipping time
(DT) and ascorbic acid (AA) concentration
in dipping solution during incubation
period on hatchability traits. Hatchability
(%) was significantly (P<0.01) improved
by 2.58% as a result of the dipping at the
12" day of incubation period comparing to
those dipped at the 18" day. Also, it was
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significantly (P<0.01) improved by dipping
eggs for 3 minutes comparing to the other
dipping time, it was improved by 5.18, 1.30
and 2.34% than those dipped 1, 2 and 4
minutes, respectively. These findings could
demonstrate that the improvement of
hatchability may be due to the increase of
embryonic viability during the late part of
incubation period by dipping treatment
which may act as an positive agent led to
the decrease of the excessive egg
temperature as a result of intense fetal
growth and increase metabolism (Shafey,
2002). Also, it may be due to the dipping
solutions which contained AA acts an
positive role to increase egg shell
conductance, which supply enough O
requirements and allow the embryos to
brake egg shell at hatch ( Shafey, 2002 and
Lohakare et al., 2005).

Hatchability (%) was significantly
(P<0.001) improved by about 2.64, 3.87,
8.77, 2.65 and 2.55 % for eggs dipped into
5.0, 10.0, 15.0, 20.0 and 25.0 g AA/ L
solution as compared with those dipped
into distilled water (0.0 g AAI/L),
respectively . However, eggs dipped into
15.0 g AA/L solution had significantly
higher hatchability percentage than the
other AA concentration. These results may
be due to the decrease of embryonic
mortality where AA may be regarded as an
anti-stress agent which led to reduction of
corticosterone which in turn has a negative
impact in collagen synthesis and
metabolism of minerals and vitamin D
(Tullet, 1990). Also, AA had a primary
antioxidants in biological systems which
break the chain of lipid peroxidation in cell
membranes and reduction characteristics in
the endogenous of cells such as mixed
function oxidation involving incorporation
of oxygen in the substrate (Linder, 1991
and Nowaczewski and Kontecka, 2005).
Furthermore, AA may improve immune
responsiveness or decrease the number of
dead chicks before hatching process.
Similar results were obtained by Shafey
(2002) who reported that a significant
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improvement in hatchability by dipping
hatching broiler breeder eggs into 10.0 g
AA/ litter solution for two minutes. Also,
Mohammed et al.(2011) reported that
hatchability of fertile and set eggs was
significantly improved by dipping eggs into
5.0 g AA/L solution followed by those
dipped in 10.0g AA/L solution compared
with those dipped into 0.0 g AA/L group.
Ghonim et al. (2008) found that a
significant improvement in hatchability
percentage (29.69 and 2.3.61%) as a result
of dipping Muscovy ducks eggs into 20.0 g
AA/L solution comparing with those
dipped into 0.0 and 40.0 g AA/L.

All interactions between DD, DT and
AA concentration during incubation period
resulted in a significant effects on
hatchability (Tables 2, 3, 4 and 5). It could
be observed that the highest hatchability
percentage were recorded for eggs which
dipped for 2 or 3 minutes at the 12" day of
incubation period. The percentage of
improvement was 7.36 and 7.66% for eggs
dipped for both 2 and 3 minutes than those
dipped for one minutes at the 12" day of
incubation period, also, it was significantly
(P<0.05) improved for these dipping times
at the 12" day than those dipped for any
period times minutes at 18" day of
incubation. On the other hand, eggs dipped
at the 18" day of incubation period had
recorded lower hatchability percentages
than those dipped at the 12" day at 2,3 and
4 minutes of dipping times (Table 2).

Regarding, the interaction between
DD and AA concentration, it was observed
that dipping eggs into 10, 15, 20 and 25 g
AA/L at the 12" day as well as 15 g AA/L
at the 18" day of incubation period
significantly (P<0.001) increased
hatchability percentage over than the rest of
the other interaction treatments either at the
12" or 18™ days of incubation. However,
the highest percentage was recorded for the
eggs dipped into 15 g AA/L at the 12" day,
whereas, the lowest value was occurred by
25.0 AA/L at the 18" day of incubation
(Table 3).
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These findings could demonstrate
that the improvement of hatchability may
be due to the AA effect on egg shell
conductance (EC), therefore, increased
demand for gas exchange (O. uptake and
CO2 removal) of embryo (Tazawa and
Whittow, 2000). On the other hand,
increasing AA concentration in dipping
solution to 25.0 g/L may be increase EC to
a greater extent which may cause a
reduction in albumin quality and increase in
albumin pH and egg weight loss, which
were associated with a decrease in
hatchability (Shafey, 2002). Also, these
results may be due to exogenous
antioxidants  (vitamin E or C)
administration around day 14 of incubation
(the time of intense fatty acid oxidation)
had beneficial effect in increasing lipid
utilization for energy production in order to
improve hatchability (Schaal, 2008). These
results are in agreement with those obtained
by Ghonim et al. (2008) who reported that
dipping Muscovy duck eggs at the 14" day
of incubation into different AA solutions
resulted in a significant improvement in
hatchability than those dipped at the first
day and the 30" day of incubation period.
Nowaczewski et al. (2012) reported that
Pekin ducks eggs which injected with 6 mg
AAlegg at the 20" day of incubation had
the best hatchability percentage than other
those injected at different days of
incubation period.

Concerning, the interaction between
eggs dipping time and AA concentration. It
could be observed that the best hatchability
(%) was recorded by dipping eggs for 2 or
3 minutes into 15.0 g AA/L solution (Table
4), while, the lowest hatchability was
occurred by dipping eggs into distilled
water (0.0 g AA/L) for one minute.
Respecting, the interaction between dipping
day, dipping time and AA concentration
showed that the best hatchability
percentage was exhibited by dipping eggs
into 15.0 g AA/L solutions for 2 or 3
minutes at the 12" and 18" days of
incubation (Table 5). These results may be
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due to ascorbic acid does not exist in a
freshly laid egg and it appears only on the
3" /4" day of incubation as a result of
endogenous biosynthesis by the developing

embryo. However, the manufactured
quantities may not be sufficient in
conditions of artificial incubation, in

particular towards the end of the incubation
period when the embryo is most exposed to
overheating (Nowaczewski et al., 2012).
These results are partially in agreement
with those obtained by Mohammed et
al.(2011) who reported that the best
hatchability was occurred by dipping eggs
into 5.0 or 10.0 g AA/L solution at the 16"
of incubation period for 2 minutes of
Dokki4 and Dandarawi strain chickens.
Also, Ghonim et al. (2008) found that the
highest  hatchability = percentage  was
achieving by dipping Muscovy ducks eggs
into 20.0 g AA/L solution for 2 minutes at
the 14" day of incubation period.

Embryonic mortality percentage:-

Data presented in Table 1 shows
that embryonic mortality (%) was
significantly  (P<0.01) decreased by
21.98 % for dipping eggs at the 12" day
than those dipped at the 18" day of
incubation period. On the other hand, it was
found that the lowest embryonic mortality
(%) was recorded by dipping eggs for 3
minutes followed by those dipped for 2 or 4
minutes, respectively while the highest
percentage was recorded for eggs dipped
for 1 minute only. Embryonic mortality
percentage was significantly (P<0.001)
decreased by dipping eggs into different
AA concentrations than those dipped into
distilled water (0.0 g AA/L) solution.
Embryonic mortality (%) was significantly
decreased by 19.00, 27.85, 63.06, 19.08
and 18.35% for eggs dipping into 5.0, 10.0,
15.0, 20.0 and 25.0 g AA/L solution than
those dipped into distilled water (0.0 g
AAJ/L), respectively. However, eggs dipped
into 15.0 g AA/L solution had significantly
lower embryonic mortality percentage than
the other AA concentration.
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Generally , during early embryonic
development, there is rapid oxidative
metabolism that leads to production of
large quantities of free radicals in many
tissues, making them more susceptible to
oxidative damage (Selim et al., 2012), or
this may complicate external pipping and
negatively affects gas exchange by
pulmonary respiration (Everaert et al.,
2008). The beneficial obtained results may
be due to AA may be regarded as an anti-
stress agent which led to reduction the
excessive production of metabolic heat
during the latter period of egg incubation
and improve the immune responsiveness by
decreasing serum cholesterol, low density
lipoprotein (LDL) and glutamic-oxaloacetic
transaminase, whereas, it caused a liner
increase in serum iron concentration and
increase resistance to infections and
stresses (Konca et al., 2009). These results
are in agreement with those reported by
Zakaria and Al-Anezi (1996), Shafey
(2002), Samak and Mahmoud (2007) who
reported that AA treatment during eggs
incubation resulted in a low embryonic
mortality. Ghonim et al. (2008) showed that
dipping Muscovy duck eggs into different
AA concentrations (10.0, 20.0, 30.0 and
40.0 g /L) significantly decreased
embryonic  mortality  percentage  as
compared with those dipped into distilled
water (0.0 g AAJ/L) solution Also,
Mohammed et al. (2011) reported that
embryonic mortality was significantly
decreased by dipping eggs into 5.0 or 10.0
g AA/L solution as compared with those
dipped into 0.0 g AA/L solution.

All the interactions between DD,
DT and AA concentrations during
incubation period resulted in a significant
effects on embryonic mortality (Tables 2, 3,
4 and 5). Embryonic mortality (%) was
significantly (P<0.05) decreased by dipping
eggs at the 12" day of incubation for 2, 3 or
4 minutes than the other interactions (Table
2). As regard to the interaction between DD
and AA concentrations, Table 3 shows that
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the lowest embryonic mortality (%) were
exhibited by dipping eggs in 15.0 g AA/L
at both 12" and 18" days of incubation
period being 4.68 and 4.33%, respectively.
At the same time, there were no significant
differences in embryonic mortality between
the rest of AA dipping treatments each
other and distilled water (AA-untreated)
groups at both dipping days (12 or 18
days), except for 25.0 g AA/L treatment at
the 18" day , which recorded the highest
mortality percentage. With regard to the
interaction  between DT and AA
concentration, it can be observed that the
lowest embryonic mortality percentages
were obtained by dipping eggs for 2 or 3
minutes into 15.0 g AAJ/L solution
comparing to the other interactions.
Meanwhile, dipping eggs for 1 minute into
distilled water (0.0 g AAJ/L) solution
recorded the highest embryonic mortality
percentage being 17.89% (Table 4). The
interactions between dipping day, dipping
time and AA concentration  were
significantly (P<0.01) in the lowered
embryonic mortality rates where, the lowest
percentage of embryonic mortality were
recorded by dipping eggs into 5.0 g AA/L
solution for 2 minutes and into 15.0 g
AA/L for 2 or 3 minutes at the 12" day.
Also, the same result was obtained by
dipping eggs into 15.0 g AA/L solution for
3 minutes at the 18" day of incubation
period (Table 5). These results may be due
to exogenous antioxidants (vitamin C)
administration around day 14 of incubation
(the time of intense fatty acid oxidation)
had beneficial effect in reducing the
production of free radicals that cause a
serious damage in the cellular membranes
(Selim et al., 2012)) as well as it may
break the chain of lipid peroxidation in cell
membranes and reduction characteristics in
the endogenous of cells such as mixed
function oxidation involving incorporation
of oxygen in the substrate (Linder, 1991).
These results are similar to that obtained by
Mohammed et al. (2011) who reported that
the lowest embryonic mortality was
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occurred by dipping eggs into 10.0 g AA/L
solution at the 16" day of incubation period
for 2 minutes. Also, Ghonim et al. (2008)
found that a high embryonic mortality
value (41.09%) resulted from dipping
Muscovy ducks eggs into 0.0 g AA/L
solution for 2 minutes at the 14" day of
incubation period, whereas, the lowest
percentage was occurred by dipping eggs
into 20.0 g AA/L at the 14" day of
incubation.

Chick weight and quality:-

Results in Table 1 shows the effect
of dipping day (DD), dipping time (DT)
and ascorbic acid (AA) concentration in
dipping solution during incubation period
on newly hatched chick weight. It could be
noted that newly hatched chick weight did
not significantly affect by DD, DT and AA
concentration during incubation period. On
the other hand, all interactions between
DD, DT and AA concentration during
incubation period had no significant effects
on newly hatched chick weight (Tables 2,
3, 4 and 5). These results are in agreement
with those obtained by Ghonim et al.
(2008) who found that duckling weight at
hatch not significantly affected due to
dipping Muscovy duck eggs into different
concentrations of AA solution (10.0 to 40.0
g AA/L) for two minutes as compared with
those dipped into distilled water (0.0 g
AA/L). Also, they reported that the
interaction between dipping day and AA
concentration had no significant effect on
duckling weight at hatch. Similarly,
Ghonim et al. (2009) reported that duckling
weight at hatch was not significantly
affected by injection hatching eggs with 3.0
mg AA/egg or dipping eggs into 20.0 g
AA/L solution (one time) at the 14™ day of
incubation period or spraying with 30.0 g
AAJ/L (twice daily) during the last three
weeks of incubation.

Data in Table 1 showed that chick
quality was significantly (P<0.01) effected
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by DT and AA concentration in dipping
solution. The first-grade of chicks was
insignificantly increased by about 0.58 %
by dipping eggs at the 12" day than those
produced from eggs dipped at the 18" day
of incubation period, while, the second-
grade was decreased by 7.49%. Also, the
first- grade of chicks was significantly
(P<0.01) increased by increasing DT, it was
improved by 0.87, 2.15 and 1.64% for
chicks hatched from eggs dipped for 2, 3
and 4 minutes than those dipped for 1
minute, whereas, the second-grade was
significantly (P<0.01) decreased by 9.99,
24.72 and 18.85% for the same groups,
respectively. All chickens hatched from
eggs dipped into AA solutions had
significantly (P<0.01) higher first-grade
and lower second-grade values of chicks
than those hatched from eggs which dipped
into distilled water (0.0 g AA/L). However,
dipping eggs into 15.0 g AA/L solution
exhibited the highest percentage of the
first-grade and the lowest percentage of the
second-grade of chicks comparing to those
dipped into other AA concentrations or
distilled water (0.0 g AA/L).

All interactions between DD, DT and
AA concentration during incubation period
resulted in a significant effects on chick
quality (Tables 2, 3, 4 and 5). The best
value of the first- grade and the lowest
value of the second-grade of chicks were
occurred by dipping eggs for 3 minutes at
the 18" day of incubation period, while the
highest second- grade value of chicks was
produced by dipping eggs for 1 minute at
the same dipping day (Table 2). Table 3
illustrate that the first-class chicks was
significantly (P<0.01) improved by the
interaction between dipping day (12" or
18" day) and AA concentration. The best
percentage of the first-grade and the lowest
percentage of the second-grade chicks were
achieved by the eggs which dipped into
15.0 g AA/L at the 12" day of incubation,
while the worst percentages were recorded
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for those dipped into distilled water at the
18" day of incubation period (Table 3).

The interaction between eggs
dipping time and AA concentration resulted
in increasing the first- grade and lowering
the second-grade chicks percentage which
exhibited by dipping eggs for 1, 2, 3 or 4
minutes into 15.0 g AA/L solution and 20.0
g AA/L for 3 minutes than other
interactions (Table 4). Generally, the first-
grade chicks was improved by dipping eggs
into AA solutions for all dipping times as
compared with those dipped into distilled
water (0.0 g AA/ L) at the 12" or 18" day
of incubation period, and the best results
were recorded for eggs dipped into 15.0 g
AAJL for all dipping times at both dipping
days. While, the first- grade chicks was
recorded the lowest value by dipping eggs
into distilled water (0.0 g AA/L) solution
for one minute at the 18" day of incubation
than other interactions (Table 5). Increase
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the second-grade chicks at hatch may be
due to the differential in tissues growth and
asymmetries in  skeletal development
during the early and late stages of embryo
development due to the increase of eggs
temperature  (Decuypere and Michels,
1992; Yalcin and Siegel, 2003). The
improvement of chick quality in the present
study may be due to AA play a role of
increasing yolk-free body weight by
increasing lipid utilization for energy
production at the late stage of development
(Schaal, 2008).

CONCLUSION

Generally, dipping local Sinai
chickens eggs at the 12" day of incubation
period for 2 or 3 minutes in 15.0 g ascorbic
acid per liter solution may be alternative
method to maximize the hatchability and
chick quality percentage as well as
minimize embryonic mortality percentage.
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Table 1: Effect of dipping fertile eggs with ascorbic acid during incubation period on
hatchability traits and chick weight and quality of Sinai chicken's eggs.

Traits Hatchability Embryonic | Chick Chick quality, %
% mortality weight First- Second-
1 (0)
Main effec Yo (9) grade grade
The dipping day of incubation period (DD)
12th 91. 8072 8.20° 35.41 93.33 6.67
18th 89.49° 10.512 35.39 92.79 7.21
Pooled MSE 0.21 0.21 0.18 0.26 0.26
Significance xx wx NS NS NS
Eggs dipping time (DT / min.)
1 88.054¢ 11.952 35.87 91.99¢ 8.01°
2 91.42° 8.58°¢ 35.26 92.79° 7.21°
3 92.612 7.39¢ 35.17 93.97° 6.03¢
4 90.49°¢ 9.51° 35.30 93.50? 6.50°
Pooled MSE 0.30 0.21 0.26 0.36 0.36
Significance > * NS * *
Ascorbic acid concentration (g AA/L)
0.0 87.794 12.212 35.18 88.52¢ 11.48?
5.0 90.11°¢ 0.89° 35.57 92.90° 7.10°
10.0 91.19° 8.81°¢ 35.37 93.40% 6.60°°
15.0 95.494 4519 35.23 96.47° 3.53¢
20.0 90.12°¢ 0.88° 35.41 93.42b¢ 6.580¢
25.0 90.03°¢ 9.97° 35.64 93.65° 6.35°¢
Pooled MSE 0.37 0.37 0.31 0.44 0.44
Significance. ookl ikl NS ** **

a,b,c,d : means in the same column within each main effect different superscript are
significantly different ( P< 0.05).

NS = non -significant

**=P<0.01
ix =P<0.001
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Table 2 : Effect of the interaction between dipping day (DD) and dipping time (DT) into
ascorbic acid solutions during incubation period on hatchability traits and chick
weight and quality of Sinai chicken's eggs.

Chick quality,%
Traits
Hatchability | Embryonic Chick
% mortality % | weight(g) First- Second-
Interaction grade grade
DT
DD (min)
1 87.42¢ 12.582 35.57 92.32% 7.683¢
2 93.852 6.15°¢ 35.39 93.76% 6.240¢
12th
3 94.12% 5.88¢ 35.27 93.89% 6.11¢
4 91.812 8.19bc 35.42 93.37% 6.63a0¢
1 88.68°¢ 11.322 36.16 91.66" 8.34°2
2 89.00 b¢ 11.002 35.16 91.83° 8.19%
18th
3 90.11°¢ 9.89 @ 35.00 94.042 5.96°
4 89.17b¢ 10.832 35.57 93.63% 6.374¢
Pooled MSE 0.42 0.42 0.36 0.51 0.51
Significance * * NS ** **

a,b,c,d : means in the same column

significantly different ( P< 0.05).

NS : non- significant

*=P<0.05
** = P<0.01
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Table 3 : Effect of the interaction between dipping day (DD) and ascorbic acid (AA)
concentration on hatchability traits and chick weight and quality of Sinai
chicken's eggs.

Chick quality,%

Traits Hatchability | Embryonic v(\?er:lgcrlrt -
Interaction v mortality % 9) g;ztlséjt(-e Sgﬁggg -
AA
°° | @
0.0 86.331 13.67% 35.15 89.53° 10.47°
5.0 91.59 bed 8.41 b 35.56 93.38% 6.62%¢
. 10.0 92.25 3¢ 7.750 35.67 92.94¢% 7.06%
+ 15.0 95.322 4.68¢ 35.31 97.15° 2.56f
20.0 92.50 3¢ 7.50bcd 34.94 93.65% 6.35%
25.0 92.80 3¢ 7.20 35.84 93.36% 6.64%
0.0 89.25 bcd 10.75 b 35.21 87.52" 12.48?
5.0 88.63 11.373¢ 35.58 92.42¢ 7.58°
. 10.0 90.13b¢ 9.87 bed 35.08 93.87° 6.13¢
o 15.0 95.672 4.33¢ 35.15 95.80° 4.20°
20.0 87.73 12.27%® 35.89 93.20% 6.80%¢
25.0 86.331 14.67°2 36.45 93.93% 6.07¢
Pooled MSE 0.52 0.52 0.44 0.63 0.63
Significance folakal folakal NS e e

a,b,c,d : means in the same column
significantly different ( P< 0.05).

NS : non-significant
*¥*=P<0.01 ***= P<0.001
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Table 4: Effect of the interaction between dipping time (DT) and ascorbic acid (AA)
concentration on hatchability traits and chick weight and quality of Sinai
chicken's eggs.

Traits Hatchability | Embryonic Ch'ckl](t Chick quality,%

Interactio % mortality % W(zlgg) First-grade Ss(r:ggg-
DT | AA
(min.) | (g/L)

0.0 82.11°¢ 17.882 35.19 87.009 13.002

5.0 86.42 13.582° 36.04 92.35% 7.65¢

1 10.0 89.84 ¢ 10.16 ¢ 36.22 92.05% 7.95¢

15.0 93.34 % 6.66 ¢ 35.61 95.36 % 4.64%

20.0 89.74 ¢ 10.26 ¢ 35.68 92.02% 7.98°

25.0 86.88 ¢ 13.122° 36.48 93.17¢ 6.83¢%

0.0 88.39 ¢ 11.612° 34.83 88.58 11.422

5.0 94.33% 5.67 ¢ 35.48 92.38 7.62°

5 10.0 88.84 #c 11.16%° 34.96 93.38% 6.62%

15.0 97.702 2.30°¢ 35.17 95.582° 4.42%

20.0 88.27b¢ 11.732° 35.78 93.38 6.62°

25.0 91.02 ¢ 8.98c 35.39 94.18°¢ 5.82 cde

0.0 90.67 ¢ 9.33bc 35.11 89.20 10.80°

5.0 93.172 6.83¢ 36.09 93.21% 6.79%

3 10.0 92.872 7.13 34.95 94.08 5.93d

15.0 97.052 2.954 35.00 97.923 2.08°

20.0 90.15 ¢ 9.85b¢ 34.97 95.17 % 4.83%

25.0 91.79% 8.21bc 34.89 94.22°¢ 5.78cde

0.0 90.00 ¢ 10.00 35.59 89.31f 10.69°

5.0 86.50 ¢ 13.50 % 34.67 93.65 6.35

A 10.0 93.22% 6.78 35.34 94.10° 5.90°de

15.0 93.88 % 6.12 35.15 97.032 2.97¢

20.0 92.32% 7.68¢ 35.24 93.90° 6.10%

25.0 87.00 "¢ 13.002 35.82 93.02¢ 6.98 ¢

Pooled MSE 0.73 0.73 0.63 0.88 0.88

Significance okl ikl NS *x el

a,b,c,d : means in the same column within each item with different superscript are
significantly different ( P< 0.05).

NS : non -significant

**=P<0.01

**%k = P<0.001
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Table 5: Effect of the interaction between dipping day (DD), dipping time (DT) and
ascorbic acid (AA) concentration on hatchability traits and chick weight and
quality of Sinai chicken's eggs.

_ Traits Hatcf;ability Embryonic C_:hick Fi(l?sr,]tl-Ck cualéte)::,;/;:d_
Interaction Yo mortality % | weight (g) grade grade
DT | AA
PD | (min) | (/L)
0.0 79.22°¢ 20.782 34.98 88.12¢<d 11.882
5.0 86.17 ¢ 13.87° 36.00 93.01% 6.99 ¢
1 10.0 86.67 < 13.33° 35.83 92.44 2 7.56 be
15.0 92.67 2 7.33bc 34.67 95,714 4.29¢
20.0 88.37b¢ 11.63° 35.27 92.49ab 7.5] be
25.0 91.432b 8.57 be 36.68 92,132 7.87 ¢
0.0 88.11¢d 11.89° 35.10 90.01b¢ 9.99 be
5.0 96.332 3.67¢ 35.62 93.852b 6.15¢d
2 10.0 94.00 2 6.00 35.92 93.56 2 6.44 cd
15.0 97.402 2.60°¢ 35.67 97.342 2.66°¢
20.0 94.202b 5.80 cde 35.23 93.55 6.45 cd
1oth 25.0 93.032b 6.97 34.72 94,24 2 5.76¢
0.0 89.00 ¢ 11.00° 35.10 90.02 be 9.98be
5.0 93.67 2 6.33¢d 35.70 93,57 6.43 ¢d
3 10.0 94.40 5.60 cde 34.57 92.88ab 7.125b¢
15.0 97.432 2.57¢ 35.67 97.862 2.14¢
20.0 94.302 5.70 cde 34.85 95.002 5.00 cde
25.0 95.902 4.100% 35.73 94.00 20 6.00 ¢d
0.0 89.00¢d 11.00° 35.42 89.97 <d 10.03 2
5.0 90.17b¢ 9.83be 34.90 93.07 2 6.93 ¢d
4 10.0 93.932 6.07 cd 36.35 92.86ab 7.14bc
15.0 93.772 6.23¢d 35.24 97.692 2.31¢
20.0 93.132b 6.87¢cd 34.42 93.55ab 6.45 cd
25.0 90.83 ¢ 9.17%bc 36.22 93.07 2 6.93 ¢d
0.0 85.00 cde 15.00 2 35.40 85.88¢ 14,122
5.0 86.67 13.33P 36.08 91.70b¢ 8.30 ¢
1 10.0 93.002b 7.00 be 36.60 91.67 ¢ 8.33 ¢
15.0 94.002b 6.00¢cd 36.55 95.002 5.00 cde
20.0 91.10b¢ 8.90 be 36.08 91.54 be 8.46 ¢
1gth 25.0 82.33 17.6720 36.27 94.20 5.80 cde
0.0 88.67 ¢ 11.33bc 34.56 87.15¢ 12.852
5.0 92.332 7.67°0¢ 35.33 90.91 b¢ 9.09 be
2 10.0 83.67 % 16.33 2 34.00 93.202b 6.80 ¢d
15.0 98.002 2.00¢ 34.67 93.84 2 6.16 ¢d
20.0 82.33¢ 17.67 2 36.33 91.67b¢ 8.33bc
25.0 89.00¢d 11.00° 36.06 94,122 5.88cd
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Continued Table 5:

Traits . . .
Hatchability Embryonic Ch.'crl]( Chick quality,%
% mortality % weight i
0 y (@) First- Second-
Interaction g grade grade
DT AA
DD | (min) | (/)
0.0 92.33% 7.67 ¢ 35.11 88.38¢d 11.622b
5.0 92.67 b 7.33b¢ 36.48 92.85ab 7.150b¢
3 10.0 91.33b¢ 8.67 bc 35.33 95.274 4,73 %
15.0 96.672 3.33¢ 34.33 97.994 2.01¢
20.0 86.00 ° 14.00 2 35.08 95.33ab 4,67 %
1gth 25.0 87.67 <d 12.33bc 34.04 94.44 3 5.56 cde
0.0 91.00b¢ 9.00b¢ 35.75 88.65¢d 11.352b
5.0 82.83¢ 17.172 34.43 94.22ab 5.78 cde
4 10.0 92.50 2 7.50 ¢ 34.33 95.332 4,67 %
15.0 94.00 b 6.00 ¢d 35.05 96.372 3.63¢
20.0 91.50b¢ 8.50 ¢ 36.05 94.25ab 5,75 cde
25.0 83.17 % 16.83 b 35.42 92.97ab 7.03 be
Pooled MSE 1.03 1.03 0.88 1.25 1.25
Significance ** el NS ** sl

a,b,c,d : means in the same column within each item with different

significantly different ( P< 0.05).

NS : non- significant

**=P<0.01
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