“JIJAIR

IJAIR

International Journal of Agriculture Innovations and Research

Volume 5, Issue 5, ISSN (Online) 2319-1473

Manuscript Processing Details (dd/mm/yyyy) :
Received: 31/03/2017 | Accepted on : 06/04/2017 | Published : 18/04/2017

Effects of Preincubation Storage Length and Egg
Quality of Baladi Hatching Eggs on Hatchability
Parameters

A.A. Alsobayel’, B.Y. Alganad and A.A. AlAbdullatif
Department of Animal Production, College of Food & Agricultural Sciences, King Saud University, P.O Box 2460, Riyadh, Saudi
Arabia.
“Corresponding author email id: asobayel@yahoo.com

Abstract — A total of 800 Baladi hatching eggs were
obtained from the baladi population which has been
randomly bred for several years in the Poultry and Livestock
Experimental Station of the Animal Production Department,
College of Food &Agricultural Sciences, King Saud
University. Hatching eggs were randomly divided into 4
experimental groups (200 eggs in each). Each experimental
group was divided into three weight groups (<52, 52-56 and
>56g) and were stored for 0, 5, 10 and15 days under 80%
relative humidity and 15+1 °C. Fresh eggs were individually
weighed before and after storage and incubated following
usual hatchery practices. Fifty eggs of each experimental
groups were broken out at the end of storage period to
determine the effect of storage length and egg group weight
on some external (specific gravity and air cell depth) and
internal (Haugh units, albumen and yolk pH) egg quality
traits. Storage period had a significant (p< 0.05) negative
effect upon fertile and total egg hatchability, early and total
embryonic mortality and all studied egg quality
characteristics, whereas egg weight group and EWxST had
no significant effect upon all studied traits. From the results
of the study we conclude that prolonged storage period of
hatching eggs for 10 days or more had a pronounced adverse
effect on egg quality and hatchability parameters. whereas
egg weight group had statistically no adverse effect upon all
studied traits.
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I. INTRODUCTION

Storage of hatching eggs is an indispensable part of
hatchery operation, even though storage length and
conditions may influence embryonic viability. Several
investigators reported decreased apparent fertility (1, 2, 3,
4,5, 6, 7) fertile hatchability and total hatchability (1, 4, 5,
6) and increased embryonic mortality (1, 2, 3, 5, 6, 8, 9,
10, 11, 12, 4, 13) the longer the duration of the pre-
incubation storage of hatching eggs. Some other
investigators reported that prolonged hatching eggs
storage lead to increased egg weight loss (2, 5, 6, 13, 14,
15, 16), yolk and albumen pH (9, 12, 17) and air cell depth
(12, 17) and decreased Haugh unit values (6, 9, 12, 14, 17,
18) and specific gravity (17, 18). Malik et al. (2015)
reported that small eggs Cobb broiler breeder (65-69 g)
had significantly better apparent fertility and total egg
hatchability than large eggs large (75-80g). Similarly was
reported by Edibol and Brake (2008) with respect to fertile
hatchability and embryonic mortality. Other investigators
recommended eggs of average weight to attain good
hatchability (20, 21, 22, 23, 24, 25, 26). However, Brake

et al, (1997) reported that the effect of hatching egg
storage on embryonic viability depends on storage time
duration, environmental conditions, hen age and strain of
breeders. Therefore the study was conducted to assess the
effect of prolonged hatching eggs storage and egg quality
of Baladi chickens on hatchability parameters.

II. MATERIAL AND METHODS

A total of 800 Baladi hatching eggs were obtained from
the Baladi population which has been bred for several
years in the Poultry and Livestock Experimental Station of
the Animal Production Department, College of Food &
Agricultural Sciences, King Saud University. Hatching
eggs were divided into 4 experimental groups (200 eggs in
each) and were stored for 0, 5, 10 and 15 days under 80%
relative humidity and 1541 °C. Fresh eggs of each
experimental group were individually weighed, divided
into three weight groups (<52, 52-56 and >56g) and
reweighted after storage to determine weight loss. Fifty
eggs of each experimental groups were broken out at the
end of storage period to determine the effect of storage
length and egg group weight on some external ( specific
gravity and air cell depth), internal (Haugh units and
albumen and yolk pH), egg quality traits. Albumen and
yolk pH were measured using H12212 pH Meter (HANA
instruments.). Following usual hatchery practices, eggs
were incubated in moving air incubators (Maino Enrico,
Co, Italy) under 37.5+£0.2 °C and 65 % relative humidity
and were turned automatically 6 times a day, once every 4
hours from the first day up to the 18th day of the
incubation period. On the 18th day of incubation, the eggs
were transferred to the hatcher where the temperature and
relative humidity were 37 °C and 65 %, respectively. The
trays were designed to separate hatching chicks and do not
allow them to move from their places and mix. The eggs
were candled at the end of first week and 18th day of
incubation period to determine percentages of fertility and
early and late embryonic mortality. Data obtained were
subjected to statistical analysis using the General Linear
Models procedures (28) using the following statistical
model:

Yijx = pt+ STi+ EW; + ST; *EGj + ejjx Where:

Yij is the 1! observation of the i storage period (ST), j*
egg weight group (EW).

u is the general mean.

STiis effect of storage period.

EWijis effect of egg weight group.

ST; *EW; is the interaction.
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eijk is the random error associated with Yjjx observation.

III. RESULTS

Apparent fertility (AF): The result in Table (1) indicates
that there was no significant storage period (ST), egg
weight (EW) and ST x EW effect on AF tended to
decrease with increased storage period and tended to be
higher for the small egg weight group (Table 1).

Hatchability of total eggs (HT): The result in Table (1)
indicates that that there was a highly significant (p< 0.01)
storage period (ST) effect on total hatchability but egg
weight (EW) and ST x EW effects were not significant.
HT decreased in general with increased storage period but
the decrease significant (p< 0.05) after 5 days of storage
period. The same Table also shows that HT of stored
hatching eggs for ten and fifteen days did not differ
significantly and HT tended to decrease with increased
egg weight.

Hatchability of fertile eggs (HF): The result in Table (1)
indicates that there was a highly significant (p< 0.01)
storage period (ST) effect on HF but egg weight (EW) and
STXEW effects were not significant. HF decrease in
general with increased storage period but the decrease was
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only significant (p< 0.05) after 5 days of storage period.
The same Table also shows that HF of stored hatching
eggs for ten and fifteen days did not differ significantly
and HF tended to decrease with increased egg weight.

Total embryonic mortality (TEM): The result in Table
(1) indicates that indicates that there was highly significant
(p< 0.01) storage period (ST) effect on TEM but egg
weight (EW) and ST x EW effects were not significant.
TEM increased general with increased storage period but
the increased significant (p< 0.05) after 5 days of storage
period. The same Table also shows that TEM of stored
hatching eggs for ten and fifteen days did not differ
significantly and TEM tended to be higher for the eggs
with the smallest and largest weight Early embryonic
mortality (EEM): The result in Table (1) indicates that
there was highly significant (p< 0.01) storage period (ST)
effect on EEM but egg weight (EW) and ST x EW effects
were not significant. Early mortality increased with
increased storage period but the increase was only
significant (p< 0.05) after 5 days of storage period. The
same Table also shows that EEM of stored hatching eggs
for ten and fifteen days did not differ significantly and
early mortality tended to increase with increased egg
weight.

Table 1: Effect of storage period (ST) and egg weight group (EW) on apparent fertility (AF), hatchability of Total Eggs

(HT), Hatchability of fertile eg

s (HF) and total (TEM), early (EEM) and late (LEM) embryonic mortality.

AF (%) | HT (%) HF (%) | TEM (%) | EEM (%) | LEM (%)

ST(days) NS o * * o NS

0 91.33 78.52° 86.86° 13.13° 2.20b 10.95

5 85.02 71.74 83.60° 16.40° 3.13b 13.28

10 83.33 57.32° 69.60° 30.40% 17.6a 12.80

15 82.67 54.23° 65.32" 33.87 1452 a 19.35
EW (g) NS NS NS NS NS NS

<52 88.06 68.42 77.42 22.58 7.74 14.84

52-56 84.94 66.32 78.89 20.64 7.79 12.84

>56 84.50 61.60 72.34 27.66 12.81 14.94
ST*EW NS NS NS NS NS NS

SEM +1.40 +1.903 +1.834 +1.832 11261 +1.537

*significant (p< 0.05) ** Highly significant (p< 0.001) MNon- significant Means the same column with different

superscripts differ significantly (p< 0.05).

Late embryonic mortality (LEM): The result in Table
(1) indicates that there was no significant storage period
(ST), egg weight (EW) and STxEW effect on late
mortality. LEM tended to increased with increased storage
period and tended to be higher for the eggs with the
smallest and largest weights.

Egg weight loss (EWL): The result in Table (2)
indicates that there was highly significant (p< 0.01)
storage period (ST) effect on egg weight loss but egg
weight (EW) and STXEW effects were not significant.
EWL significantly (p< 0.05) increased with increased

storage period reaching its highest value after 15 days of
egg storage and tended to be the lowest for large sized egg
group.

Yolk pH (YpH): The result in Table (2) indicates there
was a highly significant (p< 0.01) storage period (ST)
effect on YpH but egg weight (EW) and STXEW effects
were not significant. YpH significantly (p< 0.05) increased
with increased storage period reaching its highest value
after 15 days of egg storage and tended to be the highest
for large sized egg group.
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Albumen pH (ALpH ): The result in Table (2) indicates
that there was a highly significant (p< 0.01) storage period
(ST) effect on albumen pH but egg weight (EW) and
STXEW effects were not significant. ALpH significantly
(p< 0.05) increased with increased storage period reaching
its highest after 15 days of storage and tended to be the
lowest for large sized egg group.

Haugh units (HU): The result in Table (2) indicates that
there was a highly significant (p< 0.01) storage period
(ST) effect on HU but egg weight (EW) and STXEW
effects were not significant. HU values significantly (p<
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0.05) decreased with increased storage period reaching its
lowest value after 15 days of storage and tended to be the
lowest for small sized egg group.

Specific gravity (SG): The result in Table (2) indicates
that indicates that there was a highly significant (p< 0.01)
storage period (ST) effect on SG but egg weight (EW) and
STXEW effects were not significant. SG significantly (p<
0.05) decreased with increased storage period reaching its
lowest value after 15 days of storage and was the same for
the different egg groups.

Table 2: Effect of storage period (ST) and egg weight group (EW) on Egg weight loss (EWL), yolk pH (YpH) and
albumen pH (ALpH), Haugh units (HU), specific gravity (SG) and air cell depth (AC)

EWL (g) YrH ALpH HU SG AC (mm)
ST(days) ok ok o ok o ok
0 0.002° 6.10° g.41¢ 90.79° 1.10° 1.77¢
5 0.40° 6.25° 9.00° 87.04° 1.09° 2.84°
10 0.54° 6.28° 9.12° 82.45° 1.08° 4.30°
15 0.99° 6.36° 9.23% 74.809 1.044 5.90°
EW (g) NS NS NS NS NS NS
<52 0.68 6.25 8.92 83.66 1.08 3.73
52-56 0.68 6.23 8.92 84.01 1.08 3.65
>56 0.58 6.28 8.89 83.70 1.08 3.69
ST*EW NS NS NS NS NS NS
SEM +0.059 +0.009 +0.016 +0.173 | +0.001 +0.038

*significant (p< 0.05) ** Highly significant (p< 0.001) Ns Non- significant

different superscripts differ significantly (p< 0.05).

IV. DISCUSSION

The results indicated a significant (p< 0.01) storage
period effect upon most studied traits but no significant
effect of egg weight group and ST x EW was observed on
any of the studied traits.. Ten days storage period led to a
significant (p< 0.05 ) decrease in total and fertile
hatchability and increase in early and total embryonic
mortality. However 10 and 15 days storage periods had
statistically similar adverse effect up on all studied traits.
Several investigators reported similar storage period effect
with respect to total and fertile hatchability (1, 2, 3, 4, 5, 6,
7,8,9,10, 11, 12, 13, 24, 29, 30, 31, 34) and embryonic
mortality (1, 2, 3,4, 5,6, 8,9, 10, 11, 12, 13). In contrast
to our results some investigators reported significant
decrease in apparent fertility (1, 2, 3, 4, 5, 6, 7) and
increase in late embryonic mortality (1, 3, 4, 5, 6, 8,9, 10)
the longer the duration of the pre-incubation storage of
hatching eggs. These differences might be due to different

Means the same column with

strains, length and conditions of storage period used by
different investigators. In our study, egg weight had no
significant effect on hatchability parameters. Similar
results were reported by Ulmer-Franco et al. (2010) with
respect to apparent fertility and fertile hatchability.
Contrary to our results, Malik et al. (2015) reported a
significant egg weight effect on apparent fertility and total
hatchability and found that the increase of egg weight of
cobb broiler breeder above 65-69 g led to decrease in
apparent fertility and total egg hatchabilty. Similarly was
also reported by Edibol and Brake (2008) with respect to
fertile hatchability and embryonic mortality and by
35Ulmer-Franco et al. (2010) with regard to late
embryonic mortality and egg specific gravity. Sharokhina
(1975) found that hatchability of eggs weighing 46-50 and
66-74 g was 8-10.5% lower than that of 50-56 g. On the
other hand several investigators recommended eggs of
average weight to attain good hatchability (22, 23, 24, 25,
26, 27, ). The results also indicated a significant (p< 0.01)
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storage period effect upon all studied traits. Egg weight
loss, yolk and albumen pH and air cell depth significantly
(p< 0.05 ) increased and Haugh units and specific gravity
decreased with increased storage period of hatching eggs.
Several investigators reported similar results with regard
to egg weight loss (2, 4, 5, 6, 13, 14, 15, 16), yolk and
albumen pH (9, 12, 15) and air cell depth (12, 15, 18) and
decreased Haugh units (5, 6, 9, 12, 14, 15, 18, ) and
specific gravity (15, 18). It has been suggested that that the
decrease in embryo viability may be caused by changes in
certain physical aspects of the egg, namely albumen pH
(33) and albumen quality (9, 34, 35). Prolonged
preincubaqtion egg storage leads to morphological
changes in the blastoderm and malformation in the embryo
(36, 37) with increased cell necrosis (36). These results
lead us to conclude that egg quality deterioration due to
prolonged storage of hatching eggs has an adverse effect
on hatchability parameters.

V. CONCLUSION

From the results of the study we conclude that
prolonged storage period of Baladi hatching eggs for 10
days or more had a pronounced adverse effect on all
studied egg quality traits and hatchability parameters,
whereas egg weight group had statistically no adverse
effect upon all studied traits.
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