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ABSTRACT

Current experiment conducted on 5850 hatching egg (av. 59.5g) purchased from EL-KASABE for investment Shiver®
Breeder farms (34 weeks old). A total of 2250 egg were assigned into 5 treatments of 450 egg representing storage periods of
(0, 7, 14, 21 and 29 days) and the other 3600 egg were subdivide into 4 groups of 900 egg each according to SPIDES-short
period incubation (fresh, 0, 2.5 and 5 hours) at 99.5°F. After SPIDES, treated egg placed for 2.5 hours in setter room and back
into storage room at 12 — 16°C and 75 — 85% relative humidity according to the storage time. Egg storage for 7 days had better
(P<0.05) values for fertile egg, hatchability percentages, hatch window, embryonic mortality (early, mid and late), piped and
chick quality. However, storage until 29 days showed the lowest significantly (P<0.05) percent hatchability, hatchability for
fertile egg, long incubation time, highest number of total embryonic morality and lowest number of chick quality. SPIDES (2.5 h)
recorded higher hatchability traits, but SPIDES 5 hours showed the highest significantly (P<0.05) number of early embryonic
mortality and lowest number of chick quality. Accordingly, when egg stored for more than 7, 14, 21 and 29 days, it should be
SPIDES-short period incubation 2.5 h every five days once, twice or fourth time during storage period to minimize the harmful

impact of storage.
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INTRODUCTION

Storage Egg is a practical process in egg producing
farms and hatcheries. Storage period varies between seven
days and several, depending on hatching eggs supply,
capacity of hatchery, and demand for day old chicks.
Usually, eggs are stored for 3 to 5™ days, but in some
cases this time increased more than 7" days (Gharib,
2013). Hatching eggs were stored, generally, to minimize
transport cost or to collect enough eggs for high capacity
incubators. There evidence , however , that egg storage
for more than 7 days deteriorated egg albumen and
increased embryonic mortality and chicks abnormalities
(Van de Ven, 2004) ; incubation time ; reduced
hatchability ; Post-hatch performance and chick quality
(Petek and Dikmen, 2006 ; Ruiz and Lunam, 2002 and
Tona et al., 2003 ). It is also responsible for impairing
embryo development and livability (Elibol et al., 2002),
with a lag in embryo development (Christensen et al.,
2001) due to change metabolism rate (Fasenko et al.,
2009), and decline in hatchability (Yassin et al., 2008).
Many studies applied to enhance the hatching % of eggs
stored more than 7" days. The most promised one is to
warm eggs prior to or during storage (Fasenko, 1997
Anonymous, 2000). Warming of eggs before storage was
reported to increase hatchability% and reduce embryonic
mortality (Fasenko et al., 2001a, b).

Therefore, the objective of our study is to
illustrate the role of SPIDES- short period of incubation
(2.5 and 5 hours) of eggs during egg storage (7, 14, 21
and 29 days) on subsequent hatchability traits.

MATERIALS AND METHODS

This experiment was done by using 5850 eggs
(avg. 59.5 g) collected from AL-KASABE for
investment Shiver® breeder farms of 34 weeks old
laying hens. These were checked for any breakage or
abnormality and very small and very large ones
removed, then they were kept in the trays and
disinfected by Baracleane 5® using foam device. The
collected eggs were submitted to 5 storage period (0,
seven, fourteen, twenty one and twenty nine days)

treatments (n=450 eggs/treatment) and 4  short
incubation periods (fresh, 0, 2.5 and 5 hours) at 99.5°F
(n= 900eggs / period) . After SPIDES treatments, egg
placed for two hours in setter's room and back into
storage room at 12— 16 °C and 75 — 85% RH according
to the storage time. The first treatment in each group as
well as a control to group, (T1, T2 andT3) stored 7 days,
the second treatment was induced embryonic growth for
2.5 hours once by heating on 99.5 °F with 60% RH, egg
in the setter, the third treatment was induced embryonic
growth for 5 hours once by heating egg in incubation
machine. (T4, T5 and T6) stored 14 days, T5 promote
the activity of the embryonic cells twice by heating eggs
for a period of 2.5 hours, T6 promote the activity of the
embryonic cells twice by heating eggs for a period of 5
hours. (T7, T8 and T9) stored 21 days, T8 and T9 are
induced embryonic growth fourth time 2.5 and 5 hours,
respectively. (T10, T11 and T12) stored 29 days, T11
and T12 are induced fifth time 2.5 and 5 hours,
respectively. Temperature of the incubator was 99.5°F
with 60% RH  for first 18 days, and then eggs were
transferred to hatcher. Tables 1, 2, 3 and 4 summarizes
the main operating processes in the hatchery.

Table 1. Hatchery Program Temperature (°F).

Phase Temp. (°F) Process Time
Day: hour
One 98.8 18 : 1
Two 98.5 19 : 4
Three 98.3 20 : 4
Four 98.0 20 @ 15
Five 97.5 20 @ 18
Six 97.0 21 6

Temperature programmed separately.

Table 2. Hatchery Program Humidity (°F).

Phase Wet bulb Time
Day : hour
One 86 18:2
Two 93 19:7
Three 89 20:19
Four 87 21:7
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Table 3. Hatchery program Ventilation (%).

Phase % Time
Min Max Day : hour
One 20 55 18:01
Two 20 30 19:12
Three 40 75 20:03
Four 55 85 20:13
Five 70 95 20: 16
Six 85 95 21:7
Table 4. Hatch Cooling program.
Phase System Time
Day : hour
one H,0O 18 :1
two H,0 + O, delayed 19: 00
three H,O0 + O, 20:18

Eggs in experiment weighted after collection and
at the end of storage period. Fertility% calculated at the
end of incubation period by using equation.
Number of Fertile eggs
Number of total eggs

Fertility (%) = x 100

Unhatched eggs were taken and broken out to
determine early and late embryonic mortality and pips
(live and dead).

Data were analyzed by General Linear Model
(GLM) procedures of SAS (2004) .The differences
between means were tested by the multiple range test
(Duncan ,1955).

RESULTS AND DISCUSSION

Effect of short period incubation one time (2.5 and 5
h) and prolonged egg storage (7 days) on hatchability
characteristics:

Data of short period incubation one time (2.5 and
Sh) and prolonged egg storage (7 days) on hatchability
characteristics were summarized in Table 5. Short
period incubation one time 2.5 h showed the best value
significantly on hatchability%, hatchability of fertile
egg%, hatch window, un-fertile egg, early embryonic
mortality (0-7 day) and chick quality (chicks grade A)
(91.33%, 96.94%, 504.33, 3.00, 2.33 and 137.00
respectively) when compared with the other short period
incubation 5 h or egg which incubation immediately
(treatment fresh) or control group. On the other hand,
the lowest percent for hatchability when stored egg 29
day (0%) and longest incubation period (hatch window
"520.66 h") compared with egg stored 21 days which
achieved (33.11% hatchability percent and 515.33 hatch
window). Embryonic mortality achieved the highest
value (142.33) when stored egg 29 days compared with
the other prolonged egg storage 0, 7, 14 and 21 days
(6.66, 6.33, 23.66 and 84.66 respectively). Few of
embryos long storage periods may be failed to start their
development soon or they can grow at a slower rate
during the first days of incubation. This result is in close
agreement with the previous reports on broilers, turkey
and Japanese quail chicks (Uddin et al., 1994,
Anonymous, 2000; Fasenko et al., 2001a,b).

Table 5. Influence of storage period (7 days) and short —term incubation of eggs for 2.5 and 5 h at 99. 5°F on

hatchability traits.

Incubation characteristics = Embryonic mortality Piped Chick quality
Treatment i
Hﬂ/t:h I;;t‘;')‘ I‘i'j‘ltnc Unfert 0-7  8-14 15-21 I;)‘i:)e DI;:" lCn(::lt A B C
Storage
0 90.88" 96.69° 504.3° 3.0° 6.66° 1.0° 2.0° 1.0° 00> 0.0° 1363* 00 0.0
7 84.0° 91.64° 507.3% 8.66° 633 20* 3.0° 07° 07° 07 126.0° 1.34 0.66
14 78.88° 97.79° 512.3°  6.0° 23.66° 0.0 1.0¢4 00° 00> 1.0° 1183° 0.0 0.0
21 33.119 80.42° 515.3° 2.0° 84.66° 033° 4.0° 6.0 0.0° 234* 496 00 1.0
29 0.0° 0.00° 520.6* 7.33° 142.33* 0.0° 033 0.0° 0.0° 00° 000° 00 0.0
SE 095 175 084 021 120 014 029 0.14 014 021 143 039 029
SPIDES
(fresh)  90.88" 96.69" 504.3° 3.0°  6.66° 20 1.0 00 00 1363* 00 00
(Control)  84.0° 91.64° 507.3* 8.66°  6.33° 30 0.66 066 066 126.0° 133 0.66
(25h)  91.33* 96.94° 504.3° 3.0° 233" 133 20 133 1.0 133 137.0° 0.66 0.0
(5h) 88.66° 94.83% 503.3° 4.0° 6.0° 066 233 0.66 1.0 066 133.0° 1.0 0.66
SE 044 0.68 033 016 050 037 044 028 033 040 066 0.62 0.23
Sig ok * * ok ok N.S N.S N.§ NS N.S #%  N.S N.S

*¢: Means with different superscripts within the same row are significantly different at P<0.05.

Results are Corresponds with those by Petek and
Dikmen (2004) they reported better fertility of egg
stored for 5™ days than those stored for 15" days. Petek
et al. (2003), Petek and Dikmen (2004) observed that,
long period storage decreased apparent fertility. But,
Elibol et al. (2002) and Gharib (2013) didn’t find any
significant effects on the apparent fertility when they
stored eggs for four, seven, ten and fourteen days at
18°C and 75% RH. Pre-heating treatment didn’t show

any influence significant on number of fertile eggs and
fertility%. Similarly, Reijrink et al. (2010) failed to
detect any influence significant on the same parameters
among pre-storage heat exposure for 0, 6, and 9 hours
at 37.5° C and 56% RH. of broiler. Although, Petek and
Dikmen (2006) demonstrated that warming broiler eggs
for 4 and 8 h at 38.0°C significantly decreased fertility
compared to control eggs.
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Effect of short period incubation twice time (2.5 and §
h) and prolonged egg storage (14 days) on hatchability
characteristics:

Data of both hatchability percentages, hatch
window, embryonic mortality, number and quality of chicks
are illustrated in Table 6. It appears that the best significant
values for hatchability, hatch window, lowest value for un-
fertile egg, lowest early embryonic mortality and highly
number of chick grad A at hatch (90.88%, 504.33, 3.00,
6.66 and 136.33 respectively) when compared with other
treatment non warmed (78.88%, 512.33, 6.00, 23.66 and
118.33 respectively) or treatments were exposed to short
period incubation 2.5 or 5 h (86.22%, 87.55%, 505.66,
505.66, 6.00, 6.00, 7.66, 10.33, 129.33 and 131.33). But,

this doesn't happen on commercial scale; eggs are stored for
at least 4 days. The eggs are heated twice during storage
period 7, 14 or 21 day shows the best results for fertility of
fertilized eggs (96.94%, 95.41% and 93.05% respectively)
compared to egg storage 29 day (92.07%). Similar results
was obtained by Yassin et al.( 2008) who reported that
preheating of eggs influenced the metabolic activity of the
chick embryo , which in turn affects its development .
Moreover , several researches, dealing with this subject ,
mentioned other factors including egg aging (Tarongoy et
al., 1990), storage period (Brah and Sandhu, 1989), hens
age (Rogue and Soares, 1994), management (Weis, 1991),
sex ratio and mating behavior (Gebhardt-Henrich and
Mark, 1991) and incubation conditions .

Table 6. Influence of storage period (14 days) and short —term incubation of eggs for 2.5 and 5 h at 99. 5°F on

hatchability traits.

Incubation characteristics Embryonic mortality Piped Chick quality
Treatment Hatch Hatch Hatc Live Dead Cont

% FE% Wip Unfert 07 814 1521 pip  pip  man A B C
Storage
0 90.88%96.69° 504.3° 3.00° 6.66° 1.0° 2.0° 1.0° 0.0° 00° 1363 00 0.0
7 91.33'96.94% 504.3° 3.0 233% 1.33* 20° 133* 1.0° 1.33a 137.0° 0.66 0.0°
14 86.22"95},41 505.6°  6.0° 7.66° 1.0° 2.33° 0.66° 0.66° 0.0° 129.3° 166 0.66°

b

21 83.33°93'95 507.3* 3.66° 12.0° 3.0° 5.66° 0.0° 0.0° 066> 125.0° 00  0.0°
29 61.55%92.07° 508.3* 7.0 39.66*° 0.66° 7.66° 1.0° 1.0° 0.0° 92.33* 066 0.0°
SE 0.57 076 042 0.14 039 021 051 021 014 021 085 057 0.14
Sig Kk XY XY Kk XY * Kk * Kk Kk Kk N.S *
SPIDES
(fresh)  90.88* 96.69 504.3° 3.0° 6.66° 1.0 2.0 1.0 00 00° 1363* 0.0 0.0
(Control) 78.88°97.79 512.3" 6.0° 23.66" 0.0 1.0 0.0 0.0 1.0* 1183° 0.0 0.0
(25h)  86.22°95.41 505.6° 6.0 7.66° 1.0 233 066° 0.66 0.0° 1293° 1.66 0.66
(5h) 87.55° 97.52 505.6° 6.33* 1033* 00 20 00 0.0 00> 1313* 00 0.0
SE 0.52 062 060 0.16 060 022 044 0.16 016 000 078 044 0.16
Sig L \R * *% NS N.§ ** N.§ xx *%  N.§ N.S

*¢: Means with different superscripts within the same row are significantly different at P<0.05.

furthermore, Petek et al. (2005) who used quail’s
eggs , indicated that hatchability of fertile and total eggs
was not affected by length of storage period of 1, 3, 5, or
7 d. Egg storage 29 day had the lowest hatchability
percentages (61.55% and 92.077%) compared with non-
warmed , warmed for 2.5 and 5 hours (86.22 and 87.55%,
95.41 and 97.52% respectively), but control treatment (0
hours) showed the highest significantly values for early
embryonic mortality (23.66) when compared with other
warming treatments 2.5 and 5 hours (7.66 and 10.33g,
respectively).

Storage eggs longer than 7" days increased
embryonic mortality and decreased hatchability % and
chick grade (Fasenko, 2007; Hamidu et al., 2011). This
negative effect may be caused by changes in the embryo
or in the egg characteristics, or by both (Reijrink et al.,
2010). Moreover, Marandure et al. (2012) exposed broiler
breeder eggs to 4 , 8 , 12 h warming , they found that
hatchability decreased with time . This was not observed
by Gucbilmez et al. (2013) who reported no benefit effect
of heating broiler breeder’s eggs for 1 d of a 6-d storage
period on hatchability percentage, although the storage
periods by pre-heating interaction effect was significant on
both hatchability and chick weight at hatch.

Effect of short period incubation fourth time (2.5 and 5
h) and prolonged egg storage (21 days) on hatchability
characteristics, embryonic mortality, pips and
abnormal chicks:

The influence of 21 d storage and warming on
hatchability characteristics is presented in Table 7. It is
clear that 29 d storage caused lower hatchability
(31.55%) when compared with other storage periods
(88.66, 87.55 and 69.11) of 7, 14 and 21 days of storage,
respectively . Also the highest  embryonic morality
(7733, 4 and 10 for early, mid and late embryonic
mortality) was observed for this treatment compared to
other treatments (6.00, 0.66 and 2.33 for 7 days of storage,
10.00, 0.00 and 2.00 for 14 days of storage and 22.00,
10.00 and 10.33 for 21 days of storage respectively). It was
also found, the storage period 29 days show highly
significant differences on pips (live or dead) and lowest
significant differences on chicks grade.

Warming egg at 2.5 and 5 hours showed the highest
significant (P<0.05) hatchability%, hatchability for fertile
egg, hatch window and lowest significant for early
embryonic mortality (0-7 day), mid embryonic mortality
(8-14 day) and showed highest significant for chick quality
as showed in table 7 when compared with control.
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Table 7. Influence of storage period (21 days) and short —term incubation of eggs for 2.5 and 5 h at 99. 5°F on

hatchability traits.

Incubation characteristics Embryonic mortality Piped Chick quality
Treatment Hz;tchHatch Ha.tc Unfert 0-7 814 1521 Li.ve De.ad Cont A B C

% FE  Win pip pip man
Storage
0 90.8896.69" 504.33° 3.00* 6.66° 1.00° 2.00° 1.00° 0.0° 0.00° 136.3* 0.00 0.00
7 88.66°94.83% 503.33° 4.00* 6.00° 0.7 233> 066" 1.0° 066" 133.0° 1.00 0.66
14 87.55°97.52% 505.66° 6.33* 10.33° 0.0 2.00° 0.00° 0.0° 0.00° 131.3°> 0.00 0.00
21 69.11°82.80° 506.66° 2.00° 22.00° 10.0° 10.4° 1.00° 0.33° 0.00° 103.7° 033 0.33
29 31.55970.371 508.33* 4.33° 77.33% 4.00° 10.0° 2.00* 2.00° 2.00° 47.33 1.00 0.00
SE 0.60 069 042 061 044 029 033 014 029 039 09 039 021
SPIDES
?fresh) 90.88"96.69" 504.33° 3.00° 6.66° 1.00° 2.00° 1.00° 0.00 0.00° 136.3* 0.00 0.00
(Control) 33.11980.42° 515.33% 2.00° 84.66° 0.33% 4.00° 6.00° 0.00 233" 49.66° 0.00 1.00
(2.5h)  83.33°93.05*507.33" 3.66" 12.00° 3.00° 5.66° 0.00° 0.00 0.66° 125.0° 0.00 0.00
(5h) 69.11°82.80° 506.7°° 2.00° 22.00° 10.0° 10.3* 1.00° 0.33 0.00° 103.7° 033 0.33
SE 1.07 190 078 0.16 124 016 037 000 016 023 160 016 033

*¢: Means with different superscripts within the same row are significantly different at P<0.05.

Similar findings was reported by Reijrink et al.
(2010) and Gharib (2013) who found significantly
higher late embryonic mortality rate for egg stored for
10 and 14 d compared to 4 and 7 d storage . Hamidu et
al. (2010, 2011) explained the deleterious effect of
prolonged storage on broiler and layer blastodermal cell
viability, cell death and embryo survival . The extent of
embryonic metabolic imbalance created by prolonged
egg storage and what implications embryonic
metabolism might have on suppressing embryonic cell
viability, embryo growth and chick grade was not clear
. In this concern , Petek and Dikmen (2006) indicated
that exposure of eggs for 4 and 8 h to 38.0°C
significantly increased embryonic mortality compared
to non-heated eggs.

In general, the present results clearly indicated
that embryonic mortality was greater in egg stored for
29 and 21 days and this is reflected on hatchability.

CONCLUSION

Our study provides evidence that long term storage
of eggs (21 and 29 days) adversely affects all hatching
traits. It is recommended that when storage of eggs more
than seven days is urgently important, one should warm
eggs for 2.5 h every five days to minimize the harmful
impact of storage.
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