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ABSTRACT: This study was conducted at the French Group Company at Al-Sadat City
in Menoufia Governorate. The hundred forty-eight fertile eggs were collected from 200
females of Pekin ducks (Anas platyrhynchos) at the age of (26 weeks of production),
which mated by artificial insemination with 30 male of Muscovy ducks (Cairina moschata)
to produce Molar ducks. Eggs were divided into four equal treatments (each of 96 eggs)
and subjected to different storage periods (0, 4, 8 and 12 days) to determine the effects of
different storage periods on egg weight loss, hatchability, hatch window, duckling
quality, duckling immunity, and its body weight were measured for the different
treatments. The results revealed that there were insignificantly differences (p < 0.05) in
egg weight loss by the different preincubation egg storage period. Storage eggs for 0
days had the highest hatchability percentage (92.2 %) compared to other experimental
groups. Data demonstrated that storage eggs for 12 days achieved the largest hatch
window (17:30 hours) when compared with 0, 4 and 8 days of storage. The relationship
between storage period and duckling quality revealed that storage eggs for 0 days
achieved the highest quality compared to the other groups. Immunity also, was affected
by storage period (0 days was the highest immunity) compared with the other groups.
The effect of storage period on duckling body weight at age of one day was also studied.
Data indicated that third group (storage periods 8 days) achieved significantly (P < 0.01)
highest body weight (76 g). It could be concluded that storage of fertile duck eggs should
not exceed 8 days to avoid excessive loss of egg water that impair the albumen contents
which needed by the developing embryo for growth during incubation. The storage also,
affected the transfer of maternal immunity to the embryos and the hatched ducklings.

Key words: Molar ducks, storage periods, hatchability eggs, duckling quality,
immunity.

INTRODUCTION length had impact on embryonic viability
and hatchability (Fasenko, 2007 and
Bakst et al., 2012). Fasenko et al. (2011)
found that hatching eggs of most poultry
species stored for over 7 days had
harmful effects on hatchability. For this,
numbers of strategies have been
investigated to improve hatchability of
eggs stored for more than seven days;

The length of storing period varies one of them is to incubate eggs before
between a few days and several weeks storage.

because it depends on the hen’s egg
production, maximum hatchery capacity
and both the demand and fluctuating
prices of one day old chicks in the
market (Reijrink et al., 2010). Storing

Pre-incubation egg storage is a
necessity for the poultry industry, where
it is a common hatchery practice mostly
due to the imbalance between hatching
egg supply from the breeding farms and
the demand for day old chicks from the
broiler farms.

Abdel-Hack et al. (2019) demonstrated
that many factors are related to fertility
and hatching, such as environmental
conditions, production system, season,
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nutrition, management of brood stock
and storage time.

The quality of day-old chicks is the
uppermost preference in the minds of
most poultry managers. Among different
chick quality measurement methods,
either quantitative or qualitative, chick
weight, a quantitative method is the most
widely used indicator for day-old chick
quality assessment (Deeming, 2000 and
Decuypere, et al., 2002). There are many
factors that affect chick weight and
ultimate chick quality in broiler breeders
such as egg weight and quality. The egg
size is important because of its direct
relationship (Moran, 1990) or positive
correlation (Wilson and Suarez, 1993;
Seker et al., 2004 and Lourens et al.,
2006) with the size of the day-old chick,
which comprises about 64 — 70 % of the
weight of the egg.

The objective of this study was to
consequently the effect of different egg
storage periods on some hatching
parameters and body weight curve. Also,
to study its effect on the immunity of new
natal ducklings' quality and consequently
on its body weight curve.

MATERIALS AND METHODS

This study was conducted at the
French Group Company, Al-Sadat City,
Menoufia Governorate. The experiment
was extended from 21 March 2018 to 7
June 2018, to investigate the effect of

different pre-incubation eggs storage
period on the egg weight loss,
hatchability, hatch window, duckling

quality, duckling immunity and its body
weight.

1. Mating system:

By using artificial insemination, a total
number of 384 fertile eggs were collected
from 200 females Pekin ducks, Anas
platyrhynchos, at the age of (26 weeks of
production) reared in floor pens under
standard husbandry conditions which

26

mated by artificial insemination with 30
male of Muscovy ducks, Cairina
moschata, to produce Molar ducking’s.
Fertile eggs (384) were randomly
randomly divided into four equal
treatments (each of 96 eggs) and
subjected to different storage periods (O,
4, 8 and 12 days). Eggs collected every
four days before noon and subjected to
cleaning and disinfectants, then
punctuation and weighed and placed (on
the small end down) repeatedly on a
cooling cabined at 18°C and 75 %
humidity.

The traditional temperatures used for
all incubators were 37.25 °C = 0.05 dry
bulbs during the incubation period (0 - 28
d) and 37 °C dry bulbs during the
hatching period (28 - 31 d). The
traditional RH was 31- 32.5°C wet bulb
from 0 to 28 d and 32 - 36°C wet bulb
from 28 to 31d.

As was standard commercial industry
practice, all eggs were removed from the
incubators for cooling at 18 d for 15 min.
twice daily from 18 to 28 d of incubation.
Eggs were turned every 1 h to 28 d of
incubation. At 28 d of incubation, the

eggs were candled, and those with
evidence of living embryos were
transferred individually into hatching

baskets and then placed into hatchers for
the remainder of incubation.

At 31 d of incubation (hatching day),
ducklings that had fully emerged from
their shells were removed and weighed.

2. Housing and feeding of birds:

Pekin females duck were exposed to
18 hours of light, while Muscovy males
were exposed to 16 hours during mating.

After hatching Molar duckling were
reared in floor pens and brooded under
24 hours of light during the first and
second week. From the beginning of the
third week the number of hours of light
was reduced by an hour to 16 hours.
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All Molar duckling were fed ad libitum
a starter diet (containing 20% CP and
2904 ME Kcal/ Kg diet) until 21 days of
age and grower diet (containing 18% CP
and 2970 ME Kcal/ Kg diet from 22 to 35
days of age (Tablel).

3. Studied traits were as follows:
3. 1. Egg weight loss: -

Egg weight every day by using a
balance for nearest (1 g). Eggs are
placed and stored in a cooling unit at 18
°C and 75% humidity, to study the effect
of increasing egg storage periods on the
rate of moisture loss from eggs.

3. 2. Hatchability:

Eggs were incubated in an automatic
incubator and hatching performance was
recorded. Treated groups are examined
each week to determine the effect of the

storage period on early and dead
embryos at different hatching stages.

At the end of the hatch, the hatched
eggs showing stickiness and pips were
counted separately as dead in shell. At
24" day of incubation, the eggs were
candled. The embryo of hatching eggs
showing the evidence of retarded
development on candling were
considered as dead embryos, which were
subsequently confirmed by the broken
examination. At 31% day of incubation the
healthy duckling were removed and
recorded.

Hatchability was calculated as number
of healthy ducklings hatched divided
number fertile of eggs as follows:

Hatchability% = no. of hatched ducklings
x 100/ no. of fertile eggs.

Table 1. Composition and calculated analysis of the commercial diets fed during starting
(1 - 21) and growing periods (22 - 35) days of age.

Ingredients Starter diet grower diet
Yellow corn, 8.5%. 64.45 70.20
Soybean meal, 48%. 30.90 25.60
Vegetable oil. 0.60 0.50
Mono - calcium phosphate. 1.60 1.50
Limestone, ground. 1.70 1.50
Vitamins and minerals mixture®. 0.30 0.30
Salt (Sodium chloride). 0.30 0.30
DL- Methionine®. 0.15 0.10
Total 100 100
Calculated analysis (air dry basis)3:

Crude protein, %. 20 18
ME, k cal/ kg diet. 2904 2970
C/ P ratio. 145 165
Calcium, %. 1.00 0.90
Available phosphorous, %. 0.48 0.45

Vitamins and minerals mixture at 0.30 % of the diet supplies the following/ kg of the diet: Vit. A,
12000 IU;Vit. D3, 2500 IU; Vit. E, 10 mg; Vit. K3, 3 mg; Vit B1, 1 mg; Vit. B2, 4 mg; Pantothenic
acid, 10 mg; Nicotinic acid, 20 mg; Folic acid, 1 mg; Biotin, 0.05 mg; Niacin, 40 mg; Vit.B6, 3 mg;
Vit B 12, 0.02 mgz; Choline chloride, 400 mg; Mn, 62 mg; Fe, 44 mg; Zn, 56 mg; |, 1 mg; Cu, 5 mg

and Se, 0.01 mg."DL —
“Methionine: 98% feed grade (98 % Methionine).
®Calculated according to NRC (1994).
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3. 3. Hatch window:

The hatch window is considered a
management tool in modern commercial
hatcheries. The definition of nature hatch
window (H. W.) is the time that it takes
the chicks to hatch in an ideal incubation
environment. Hatch window  was
determine the time span between the
hatching of the first and last chick.

3. 4. Duckling quality:

After calculating hatchability and
hatch window, the quality assays of the
ducklings are evaluated to study the
effect of storage period on duckling
quality. Duckling quality is defined to
encompass several qualitative
characteristics and scored according to
their importance. Quality usually
correlated to relative growth rate and
storage period. After hatch, duckling
removed from the hatcher and that
showed defect in structure, size, shape
feathering and other abnormalities like,
lameness and blindness were recorded
and considered as abnormal ducklings. A
duckling of good quality is defined as
being clean, dry and free from
deformities (no skin lesions, well-formed
beak, normal legs and completely sealed
navel).

The percentage of ducklings with
quality score of 100 (healthy ducklings).

That activity is assessed by laying the
duck on its back to determine how
quickly it returned to its feet. A quick
spring back into its feet was regarded as
good, but trailing back into its feet or
remaining on its back was assessed as
weak the control has achieved the
highest activity compared to (4, 8 and 12
d).

Appearance, the duck's body was
examined for dehydration, hygiene and
any defects in the navel, legs or eyes. It
was considered natural if it was dry,
clean and free from other defects, if it is
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wet, dirty or weak (which can be a source
of pollution), this is not good.

The eyes, the duck were put on the
legs, and its eyes were observed. The
state of brightness and wideness of the
gape of the eyelids were estimated, the
control and 4 days recorded the largest
number in the amplitude of the eye.

Legs, the duck were put on its feet to
determine if it remained upright well. The
toes were examined for their
conformation. If the duck remained
upright with difficulty, articulations of the
knees were examined to detect signs of
inflammation or redness or both.

Navel area, navel and surrounding
areas were examined for closure of the
navel and its coloration. If the color was
different from the skin color of the duck,
then it was regarded as bad.

3. 5. Determination of antibody
response:

The primary antibody titers to SRBCs
were determined for all individuals as the
following steps:

3. 5. 1. Preparation of sheep red
blood cells antigen:

The sheep red blood cells (SRBC)
were chosen as natural, nonspecific,
non-pathogenic and multi-determinant
immunizing antigen to elicit the antibody
response in the ducks (Kundu et al.,

1999). The SRBC were obtained in a
heparin solution from Ossimi sheep
breed and washed three times in

phosphate buffer saline (PBS, Ph. 7.2).
After final wash, the packed SRBC were
brought to a 2.5% Vo/ Vo solution in the
PBS and used for immunization.

3. 5. 2. Antigen immunization:

The SRBC antigen was immunized
using a slight modification in the method
of Siegel and Gross (1980). The primary
immune response in both sexes (female
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Pekin and Muscovy males) was estimated
at 26 weeks of production, whereas
immunity was assessed for the Molar
ducks at 6 days after hatching. The
individual  antibody response was
determined for each individual at 7 days
after immunization. All duck veins were
inoculated by arterial vein with a 0.1 ml
suspension of 2.5% SRBC suspension to
induce initial antibody response.

3. 5. 3. Blood samples collection and
serum preparation:

Ducks were bled from the wing vein at
7 days post immunization. Before
drawing blood samples, the syringes
were washed with a heparin solution to
prevent clotting. About 2 - 3 ml of blood
was taken from each bird. Serum was
collected, placed in disposable tubes and
frozen for subsequent laboratory
analysis.

3. 5. 4. Titration and calculation of
antibody titers:

The antibody in the duck's blood sera
were determined by the microtiter
method of hemagglutinin test assay
described by Siegel and Gross (1980).
Serum samples were titrated individually
in 96- well (eight rows by 12 columns,
round (U) bottom) assay plates. Only, 50
ul of physiological saline (0.9% Na CI)
was added to all 96 - well plates followed
with 50 pl of serum sample to first well
(row 1). Serial dilutions of each serum
sample were then made from the first
through the eleventh wells. This step
results in dilutions ranging from 1:1 to
1:1024. Well number 12 was used as the
control. Next, 50 ul of 2.0% packed SRBC
solution was added to each well. The 96-
well plates were then covered, mixed and
incubated at 37 °C for about one hour.
Then, both variables, positive and
negative hemagglutination, were
recorded. Antibody titers were expressed
as the log, of the reciprocal of the last
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serum dilution, in which there was
positive complete hemagglutination.

3. 6. Body weight:

Growth rate percentage was
calculated for each duckling’s weekly
during the periods from hatch-1,1-2,2
- 3,3 -4 and 4 - 5 weeks of age using
the following formula (Brody, 1945).

Growth rate (%) = (W, — W,) x 100/ 0.5 (W,
+Wy)

Where:

W; = the first weight and W, = the

second weight.

3. 7. Statistical analysis:

Least square means and their
standard errors (X + SE) for each studied
trait were calculated for each group. Data
obtained were statistically analyzed
using SPSS (2011). Probability value, (P <
0.05) was considered for significant. All
percentages data were converted to the
corresponding arcsine prior statistical
analysis as given by SAS (1988).
Duncan’s multiple range test was used
for the multiple comparisons of means
(Duncan, 1955).

One-way classification statistical fixed
model was used for statistical analysis as
follows:

Yi=p+Gitey
Where:
Yj = the observation of the individual
over all means,
i =the common mean,
G; = the fixed effect of egg storage, and
g = the experimental random error.

RESULTS AND DISCUSSION

1. Effect of storage period on the
pre-incubation egg weight loss:

In domestic avian species, eggs were
stored at cool temperature until they can
be placed into an incubator. The low
temperature, induced diapause enables
the embryo to survive until optimal
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temperature and humidity of the
incubation condition can be provided to
support embryonic growth.

Data from Table 2 demonstrated that,
storage egg for 4, 8, and 12 days those
stored when compared with 0 days
significant differences (p < 0.05) in egg
weight loss during storage.

These results were in agreement with
those obtained by Jones, and Musgrove
(2005) and Alpay and Petek (2016). Who
stated that, egg weight loss during the
storage period significantly (p < 0.05)
affected by length of storage period.

Egg weight loss as a percentage of
initial egg weight during storage period
was significantly affected by storage
length.

2. Effect of storage period on
hatchability of ducks:

There are significant effects of storage
periods on hatchability. At the cellular
level, long term egg storage induces cell
death. This appears to be occurring both
via necrosis and apoptosis. The result is

higher embryonic mortality and
consequently lower hatchability.
It is clear from Table 3 that, the

storage eggs for 0 days has achieved the
highest percent of hatchability of fertile
eggs (92.2 %) when compared with eggs
stored for 4, 8, and 12 days.

Also, the  hatchability percent
decreased sharply after g™ day of
storage.

These results were in agreement with
those obtained by Alpay and Petek (2016)
and Liang yuan, et al. (2017).

They stated that prolonged periods of
egg storage are usually accompanied by
a number of negative consequences on
embryonic development, hatching, and
post hatch chick quality and
performance. In general, hatchability was
more affected by length of egg storage
period and it is recommended to store
ducks' eggs for a period not more that 8
days. Hatchability of eggs stored for long
period (11 d) was significantly lower, as a
result of lower quality of the albumen and

also increased embryonic  death.
(Onbasilar et al, 2006).
3. Relationship between egg

storage period and hatch
window:-

Hatch window defind as the time
between early hatched and late hatching
chicks. It was found that increasing the
length of the storage period affects the
hatch window. Recent studies
demonstrated that, physiological
differences exist between early and late
hatching chicks. Early hatched chicks
found to be less developed than later
hatched chicks at the end of hatch
window.

Table 2. Effect of egg storage period ()? + SE) on the pre-incubation egg weight loss.

Storage period no. of Egg weight Egg weight loss. p. value
(days) eggs 9) (%) (Sig.)
Control (0 days) 96 87.49 + 0.58 0.00¢
4 days 96 87.19 £ 0.57 0.34°
0.05*
8 days 96 86.95 + 0.58 0.64°
12 days 96 86.51 + 0.60 1.12%

a, b, c, d: Means in the same column bearing different superscripts are significantly different.

*= significant (p < 0.05).
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Table 3. Effect of egg storage period ()_Ct SE) on hatchability (%) of ducklings.

Treatments
[tem Control
(0 days) 4 days 8 days 12 days
%

Of total 86.4 84.3 82.2 76

eggs
Hatchability
% Of fertile 92.2 92 87.7 85.8

cags . . .

Data from Table 4 demonstrated that,
storage egg for 12 days achieved the
largest hatch window (17:30 hours) when
compared with 0, 4, and 8 days of
storage. (11:30, 11:30 and 12:40 hours,
respectively).

These results were in agreement with
those obtained by Yalcin. et al. (2016).
Who stated that, mixing eggs from
different storage period affects the hatch
spread, which is referred to 12 to 48 h of
hatch window (Decuypere et al., 2001 and
Careghi et al., 2005). This means that the
time spent in the incubator from hatching
to pulling is longer for early hatched than
late hatched chicks.

Whereas these results were in
disagreement with those obtained by
Tona, et al. (2003), who stated that the
spread of hatch was not affected by
storage time (P = 0.69).

4. Relationship between egg
storage period and quality of
hatched ducklings: -

Chick quality was defined to
encompass several gualitative
characteristics and scored according to
their importance. Pre-incubation egg
storage, it is usually accompanied by a
number of negative consequences on
embryonic development, hatching, and
post hatch chick quality and
performance.

31

Data from Table 5 proved that, storage
egg for 0 days achieved highest quality
(77 healthy ducks) compared to 4, 8, and
12 days of storage (71,75 and 62
respectively). Results generally indicate
that, egg storage has negatively affected
quality methods.

These results were in agreement with
those obtained by Tona, et al. (2003) and
Onbasilar, et al. (2007).

Ishaq, et al, (2015) demonstrated that,
higher average chick weight was
observed in one- and four-days storage
than that of seven days storage in all
production phases. They stated also that,
higher chick percent in  one- and four-
days storage was observed than that of
seven days.

The percentage of ducklings with
quality score of 100 (healthy ducklings)
was lower in eggs stored for 12 days and
the highest value achieved in the control

group.

Results in Table 5 showed that activity
is assessed by laying the duck on its
back to determine how quickly it returned
to its feet. A quick spring back into its
feet was regarded as good, but trailing
back into its feet or remaining on its back
was assessed as weak the control has
achieved the highest activity compared
to (4,8 and 12 d).
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Table 4. Effect of egg storage period ()_C + SE) on hatch window of the duckling.

ltem Treatments
Control (0 days) 4 days 8 days 12 days
Hatch window 11:30 hour 11:30 hour 12:40 hour 17:30 hour
Table 5. Effect of egg storage period on quality of ducklings.
Treatments
ltems
Control
(0 days) 4 days 8 days 12 days
% Vitality. 98 85 80 80
no. of.the healthy 77 71 75 62
duckling.
no. of weak ducklings. 6 10 4 11
no. of unhealed navels. 1 3 5 9
no. of malformed leg. Zero 1 3 4
Feather color. light yellow yellow gold yellow gold dark yellow
wet some more
Drought feathers. dry dry thing hydrated
77 ducks 77 ducks 76 ducks 62 ducks
eyes wide eyes wide eyes wide eyes wide
The eyes bright.
GSugsks 4 ducks eyes 9 ducks 11 ducks
Y narrow eyes narrow | eyes narrow
narrow

Appearance, the duck's body was
examined for dehydration, hygiene and
any defects in the navel, legs or eyes. It
was considered natural if it was dry,
clean and free from other defects, if it is
wet, dirty or weak (which can be a source
of pollution), this is not good.

The eyes, the duck were put on the
legs, and its eyes were observed. The
state of brightness and wideness of the
gape of the eyelids were estimated, the
control and 4 days recorded the largest
number in the amplitude of the eye. As
the egg storage period increases (12 d),
the number of ducks with narrows eyes
increases 11 compared to 6 duckling in
control group.

Legs, the duck were put on its feet to
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determine if it remained upright well. The
toes were examined for their
conformation. If the duck remained
upright with difficulty, articulations of the
knees were examined to detect signs of
inflammation or redness or both, as the
egg storage period increases (12 d), the
number of ducks with malformed leg
increases (4 duckling) as compared with
0 duckling in the control group.

Navel area, navel and surrounding
areas were examined for closure of the
navel and its coloration. If the color was
different from the skin color of the duck,
then it was regarded as bad, as the egg
storage period increases, the number of
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ducks with unhealed navels (9) for 12
days storage compared with (1 duckling)
for control ones (0 day storage).

5. Effect of egg storage period

(days) on the immunity
concentration:
Newly hatched birds are initially

protected from infections by maternal
antibodies present in the egg yolk. Day-
old chicks possess a functional but
na’ive immune system and must
therefore be immunized to raise
protective immune responses against
major pathogens.

Table 6 demonstrated that the effect
of egg storage period on immunity of
hatched ducklings. Data revealed that,
there were highly significant differences
(P = 0.001) between treatments in the
immunity concentration, where the 4-d
storage period achieved the highest
concentration of immunity (9.34 Iu /ml)
when compared with 12 d group (2.53 lu
/ml).

These results were in disagreement
with those obtained by Goliomytis, et al.,
(2015) who stated that, length of egg
storage period did not affected humeral
response to SRBC

Beginning at the time of laying, the
initial protective structures of the egg,
the biomineralized eggshell, egg-white
antimicrobial peptides, and Vvitelline
membrane, are rapidly and dramatically
altered during embryonic development.

Transfer of maternal immunity in birds
is a two-storage process. Firstly, low
levels of antibodies are transferred to the
yolk as it develops and at oogenesis,
then there is a sudden influx of
antibodies and other yolk components in
the last few days prior to egg formation
and laying.

Table 7 illustrated that concentration
of immunity of both parents. It is obvious
that, concentration of immunity in
Muscovy males was higher (8.16 Iu/ml)
than that of pekin female (6.72 lu/ml). The
relative amount of antibodies transferred
to offspring can vary significantly and
consistently between females.

Ismoyowati (2013), stated that
percentage transfer of maternal antibody
titer for Muscovy hens (60.69) to egg yolk
(45.87) and to offspring (30.47). Level of
maternal antibody started to increase at
14. 19 days to hatch and Igy transfer rate
sharply increased from egg yolk to the
embryos blood circulation.

Table 6. Effect of egg storage period ()_Ct SE) on immunity of ducklings.

Treatments
ems (((:)odn;)r/cs)l) 4 days 8 days 12 days
no. of ducks. 10 10 10 10
Immunity (lu/ml). | 9.29°+0.66 | 9.34*+0.52 4.47° +0.25 2.53°+0.14
Cha”ge(;:)con”o' 100.00 100.55 48.17 27.2
P. value (Sig.) 0.001***

a, b, c: Means in the same row bearing different superscripts are significantly different.

**= highly significant (p < 0.01).
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Table 7. The immunity concentration (lu/ml) of the parents of the experimental group.

The parents no. of Antibody titer
ducks (X £ SE)
Dam (pekin) 10 6.72 +0.78
Sire (Muscovy) 10 8.16 £ 0.73
The transfer of antibodies from body weight and length during
mother to offspring is key to protecting incubation period. Egg weight loss

young animals from diseases and can
have a major impact on responses to
infection and offspring fithess.

Maternal antibodies are transferred
from the mother via egg yolk to offspring
until they are 2 wks. In birds, immunity
transfer can have direct effects on
offspring growth rate. This may be due to
passively protecting the hatched chicks
from common pathogens before their

endogenous immune system has
matured.

Table 8 demonstrated that
concentration of immunity of both

parents and offspring. It is obvious that,
concentration of immunity in parents was
higher (7.44 lu/ml) than that of offspring
(6.40 lu/ml).

6. Effect of egg storage period on
duck's body weight at 1-day of
age.

Data from Table 9 the storage egg for

8 days and 12 days achieved the largest

chick BW (76.00 and 7256 ¢
respectively) compared to 4 and 0 days
of storage (70.06 and 70.00 g,

respectively).

These results were in agreement with
those obtained by Tona, et al., (2003 and
2004) and Onbasilar, et al., (2007).

Sozci and Ipek (2018) reported that
results showed that a longer storage
period caused a decline in yolk
absorption and therefore decline of
embryo growth parameters including
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increased with increased storage length
(P = 0.01), and the chick weight tended to
decline in relation with storage period
longer than 5 - 7 days.

Ishaq, et al, (2015) reported that,
length of storage period significantly (P <
0.05) influenced the average chick
weight.

This may due to the reduction of the
hatch window for the stored eggs 0 and 4
days, which led to the hatching of these
periods first and the continuation of
these two treatments in the hatchery for
the end of the remaining transactions of
hatching this has lost some weight to the
ducklings.

6.1. Effect of egg storage period on
ducks body weight at age of one
week.

Data from Table 10 demonstrated that,
storage egg for 0 days achieved the
heaviest weight chick B.W (158.57 Q)
when compared with 4, 8, and 12 days of
storage (153.15, 151.25 and137.29 g). The
difference was highly significant (P <
0.001).

These results were in disagreement
with those obtained by Onbasilar, et al.
(2007) and Tona, et al. (2003 and 2004).
They stated that on effects of storage egg
were detected in BW or feed intake at 7-day
after hatch. Goliomytis et al. (2015) also
demonstrated that, egg storage did not
have any effect on BW at 7 days.
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Table 8. Effect of egg storage on the immunity concentration (lu/ml) of both of parents
and offspring.

It no. of Antibody titer
ems ducks (X + SE)
parents 20 7.44 £ 0.22
progeny 40 6.40 £ 0.54

Relative amount of antibodies transferred to offspring vary significantly and consistently between
different storage periods.

Table 9. Effect of egg storage period ()? + SE) on ducks body weight at age of one day.

Iltems Treatments
Control 4 days 8 days 12 days
(O days)
no. of ducks. 22 22 22 22
Body weight (g). 70.00 +1.47° | 70.06 +0.99° | 76.00+1.22% | 72.56+1.32%
Change((;;_con”o' 100.00 100.09 108.57 103.66
P. value (Sig.). 0.004**

a, b, c: Means in the same row bearing different superscripts are significantly different.
**= highly significant (p < 0.01).

Table 10. Effect of egg storage period (f + SE) on ducks body weight at age of one week.

Treatments
Items Control
(0 days) 4 days 8 days 12 days
no. of ducks. 22 22 22 22

Body weight (g). | 158.57 +2.96° | 153.15+3.95% | 151.25+3.16% | 137.29 + 3.54°

Change of control
(%).

P. value (Sig.).

100.00 96.58 95.38 86.58

0.001**

a, b, c: Means in the same row bearing different superscripts are significantly different.
**= highly significant (P < 0.01).

Whereas So6zci and Ipek (2018) of ducklings at 7 d and relative growth
showed that, longer storage period. rate were higher in eggs stored for 0 and
Caused a decline in yolk absorption and 3 d than in eggs stored for 7 d. They
therefore decline of embryo growth recommended that; storage period

parameters including BW. Whereas
Onbasilar et al. (2007) stated that, weight
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6.2. Effect of egg storage period
on ducks body weight at age
of two weeks.

Data from Table 11 demonstrated that,
storage egg for 0 days achieved the
heaviest chick B.W (460.75 g) when
compared with 4, 8 and 12 days of
storage (453.23, 451.36 and 439.45,
respectively), but the difference was not
significant.

These results were in agreement with
those obtained by Tona, et al., (2003 and
2004) and Onbasilar, et al., (2007). They
illustrated that, chick weight during the
first 2 wk of age was not affected by the
storage time.

6.3. Effect of egg storage period
on ducks body weight at age
of 3 weeks.

Data from Table 12 demonstrated that,
storage egg for 0 days achieved the
largest weight chick B.W (948.05 g) when
compared with 4, 8 and 12 days of
storage (923.50, 922.00 and 915.41,
respectively), but the differences were
not significant.

These results were in agreement with
those obtained by Tona, et al., (2003 and
2004) and Onbasilar, et al., (2007). They
indicated that, at the end of third week,
chicks from fresh eggs were heavier than
those from eggs stored for 7 d, and these
differences increased until 42 d.

Table 11. Effect of egg storage period (fi SE) on ducks body weight at age of 2 weeks.

Treatments
tems Codn;)r/csﬂ) © 4 days 8 days 12 days
no. of ducks. 22 22 22 22
Body weight (g). 46102'_70593 * 453.23 + 10.34* | 451.36 + 1.47% | 439.45 + 9.33%
Change(o/%;_con”o' 100.00 98.37 97.96 97.96
P. value (Sig.). 0.581N.S

a, b, c: Means in the same row bearing different superscripts are significantly different.

N.S = not significant.

Table 12. Effect of egg storage period (fiSE) on ducks body weight at age of 3 weeks.

Treatments
tems Control 4 days 8 days 12 days
(0 days) y Y y
no. of ducks. 22 22 22 22
BOdy(é")’e'ght 948.05 +19.41* | 923.50 +20.61% | 922.00 + 18.14* | 915.41 +12.71°
Change of 100.00 97.41 97.25 96.56
control (%).
P. value (Sig.). 0.610N. S

a, b, c: Means in the same row bearing different superscripts are significantly different.

N.S = not significant.
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6. 4. Effect egg storage period on
ducks body weight at age of
4 weeks.

Data from Table 13 demonstrated that,
storage egg for 0 days achieved the
heaviest duckling B.W (1422.61 + 29.79)
when compared with 4, 8, and 12 days of
storage (1415.32, 1411.68 and 1284.05,
respectively). The differences were highly
significant (P < 0.003).

These results were in agreement with
those obtained by Tona, et al., (2003 and
2004) and Onbasilar, et al., (2007).

6.5. Effect of egg storage period
on ducks body weight at age
of 5 weeks.

Data from Table 14 demonstrated that,
storage egg for 0 days achieved the
heaviest weight duckling B.W (1891.81 *
33.12) when compared with 4, 8 and 12
days of storage (1761.29, 1753.57 and
1659.33, respectively). The difference was
highly significant (P < 0.001).

These results were in disagreement
with those obtained by Tona, et al. (2003
and 2004) and Onbasilar, et al. (2007).
They stated that, negative effect of egg
storage on BW did not persist in post
hatch performance as no effects of egg
storage were detected in BW at 7 and
35 d. This may be due to the relatively
low correlation coefficients between BW
at hatch and 35d.

Table 13. Effect of egg storage period (fiSE) on ducks body weight at age of 4 weeks.

Treatments
Items
Control (0 days) 4 days 8 days 12 days
no. of ducks. 22 22 22 22
Body(g;elght 1422.61+29.79% 1415.32+30.38% | 1411.68+30.29a | 1284.05+27.58"
Change of 100.00 99.49 99.23 90.26
control (%).
P. value
: 0.003**
(Sig.).

a, b, c: Means in the same row bearing different superscripts are significantly different.
**= highly significant (p < 0.01).

Table 14. Effect of egg storage period (f + SE) on ducks body weight at age of 5 weeks.

Treatments
ltems
Control (0
days) 4 days 8 days 12 days
no. of ducks. 22 22 22 22

Body weight
(9).

1891.81+33.12%

1761.29+36.60"

1753.57+34.06°
C

1659.33+29.98°

Change of
control (%).

100.00

93.10

92.69

87.71

P. value (Sig.).

0.001***

a, b, c: Means in the same row bearing different superscripts are significantly different.
**= highly significant (p < 0.01).
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CONCLUSION

The obtained results in the present
investigation indicated that storage of
fertile duck eggs should not exceed 8
days to avoid excessive loss of egg water
that impair the albumen contents which
needed by the developing embryo for
growth during incubation, and obtaining
adequate hatchability, favorable value of
hatching window, good rate vitality of
hatching ducklings and high quality of
hatching ducklings. Prolonged egg
storage periods affected the transfer of
maternal immunity to the new natal
duckling and consequently led to
negative impact on its growth improving.
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