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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 – 16oC 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 3rd to 5th days, but in some 
cases this time increased more than 7th 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 7th 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 oC 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 oF 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 
 
One 
Two 
Three 
Four 
Five 
Six 

 
98.8 
98.5 
98.3 
98.0 
97.5 
97.0 

Day: hour 
18    :    1 
19    :    4 
20    :    4 

20    :    15 
20    :    18 
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 
 
one 
two 
three 

 
H2O 

H2O + O2 delayed 
H2O + O2 

Day : hour 
18 : 1 

19 : 00 
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.  
 

 
 
 

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 
5h) 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.  

Treatment 
Incubation characteristics Embryonic mortality Piped  Chick quality 

Hatch
% 

Hatch 
FE% 

Hatc 
Win 

Unfert 0-7 8-14 15-21 
Live 
pip 

Dead 
pip 

Cont 
man 

A B C 

Storage  
0 90.88a 96.69ab 504.3e 3.0d 6.66d 1.0b 2.0c 1.0b 0.0b 0.0c 136.3a 0.0 0.0 
7 84.0b 91.64b 507.3d 8.66a 6.33d 2.0a 3.0b 0.7b 0.7a 0.7bc 126.0b 1.34 0.66 
14 78.88c 97.79a 512.3c 6.0c 23.66c 0.0c 1.0d 0.0c 0.0b 1.0b 118.3c 0.0 0.0 
21 33.11d 80.42c 515.3b 2.0e 84.66b 0.33c 4.0a 6.0a 0.0b 2.34a 49.6d 0.0 1.0 
29 0.0e 0.00d 520.6a 7.33b 142.33a 0.0c 0.33d 0.0c 0.0b 0.0c 0.00e 0.0 0.0 
SE 0.95 1.75 0.84 0.21 1.20 0.14 0.29 0.14 0.14 0.21 1.43 0.39 0.29 
Sig ** * * * * * * * * * * * * * * * * * * * N. S N. S 
SPIDES  

0            (fresh) 90.88a 96.69a 504.3b 3.0c 6.66a 1.0 2.0 1.0 0.0 0.0 136.3a 0.0 0.0 
(Control) 84.0c 91.64b 507.3a 8.66a 6.33a 2.0 3.0 0.66 0.66 0.66 126.0c 1.33 0.66 
(2.5 h) 91.33a 96.94a 504.3b 3.0c 2.33b 1.33 2.0 1.33 1.0 1.33 137.0a 0.66 0.0 
(5 h) 88.66b 94.83a 503.3b 4.0b 6.0a 0.66 2.33 0.66 1.0 0.66 133.0b 1.0 0.66 
SE 0.44 0. 68 0.33 0.16 0.50 0.37 0.44 0.28 0.33 0.40 0.66 0.62 0.23 
Sig ** * * * * ** ** N. S N. S N. S N. S N. S * * N. S N. S 
a-e: 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 5th days than those stored for 15th 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.  

Fertility (%) =    × 100 
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Effect of short period incubation twice time (2.5 and 5 
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), hen's 
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.  

Treatment 
Incubation characteristics Embryonic mortality Piped  Chick quality 

Hatch
% 

Hatch 
FE% 

Hatc 
Win 

Unfert 0-7 8-14 15-21 
Live 
pip 

Dead 
pip 

Cont 
man 

A B C 

Storage  
0 90.88a 96.69a 504.3b 3.00d 6.66c 1.0b 2.0c 1.0a 0.0b 0.0b 136.3a 0.0 0.0b 
7 91.33a 96.94a 504.3b 3.0d 2.33d 1.33b 2.0c 1.33a 1.0a 1.33a 137.0a 0.66 0.0b 

14 86.22b 
95.41a

b 
505.6b 6.0b 7.66c 1.0b 2.33c 0.66a 0.66a 0.0b 129.3b 1.66 0.66a 

21 83.33c 
93.05b

c 
507.3a 3.66c 12.0b 3.0a 5.66b 0.0b 0.0b 0.66b 125.0c 0.0 0.0b 

29 61.55d 92.07c 508.3a 7.0a 39.66a 0.66b 7.66a 1.0a 1.0a 0.0b 92.33d 0.66 0.0b 
SE 0.57 0.76 0.42 0.14 0.39 0.21 0.51 0.21 0.14 0.21 0.85 0.57 0.14 
Sig ** ** ** ** ** * ** * ** ** ** N.S * 
SPIDES  

0            (fresh) 90.88a 96.69 504.3b 3.0b 6.66c 1.0 2.0 1.0a 0.0 0.0b 136.3a 0.0 0.0 
(Control) 78.88c 97.79 512.3a 6.0a 23.66a 0.0 1.0 0.0 0.0 1.0a 118.3c 0.0 0.0 
(2.5 h) 86.22b 95.41 505.6b 6.0a 7.66c 1.0 2.33 0.66a 0.66 0.0b 129.3b 1.66 0.66 
(5 h) 87.55b 97.52 505.6b 6.33a 10.33b 0.0 2.0 0.0 0.0 0.0b 131.3b 0.0 0.0 
SE 0.52 0.62 0.60 0.16 0.60 0.22 0.44 0.16 0.16 0.00 0.78 0.44 0.16 
Sig * * N. S * * * * * * N. S N. S * * N. S * * * * N .S N. S 
a-c: 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 7th 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 
(77.33, 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.  

Treatment 
Incubation characteristics Embryonic mortality Piped  Chick quality 

Hatch
% 

Hatch 
FE 

Hatc 
Win 

Unfert 0-7 8-14 15-21 
Live 
pip 

Dead 
pip 

Cont 
man 

A B C 

Storage  
0 90.88a 96.69ab 504.33c 3.00bc 6.66d 1.00c 2.00b 1.00b 0.0b 0.00b 136.3a 0.00 0.00 
7 88.66b 94.83b 503.33c 4.00bc 6.00d 0.7cd 2.33b 0.66b 1.0b 0.66b 133.0b 1.00 0.66 
14 87.55b 97.52a 505.66b 6.33a 10.33c 0.0d 2.00b 0.00c 0.0b 0.00b 131.3b 0.00 0.00 
21 69.11c 82.80c 506.66b 2.00c 22.00b 10.0a 10.4c 1.00b 0.33b 0.00b 103.7c 0.33 0.33 
29 31.55d 70.37d 508.33a 4.33b 77.33a 4.00b 10.0c 2.00a 2.00a 2.00a 47.33d 1.00 0.00 
SE 0.60 0.69 0.42 0.61 0.44 0.29 0.33 0.14 0.29 0.39 0.90 0.39 0.21 
Sig ** ** ** ** ** ** ** ** ** * ** N.S N.S 
SPIDES  
0          
(fresh) 

90.88a 96.69a 504.33c 3.00b 6.66d 1.00c 2.00d 1.00b 0.00 0.00b 136.3a 0.00 0.00 

(Control) 33.11d 80.42b 515.33a 2.00c 84.66a 0.33d 4.00c 6.00a 0.00 2.33a 49.66d 0.00 1.00 
(2.5 h) 83.33b 93.05a 507.33b 3.66a 12.00c 3.00b 5.66b 0.00c 0.00 0.66b 125.0c 0.00 0.00 
(5 h) 69.11c 82.80b 506.7bc 2.00c 22.00b 10.0 a 10.3a 1.00b 0.33 0.00b 103.7b 0.33 0.33 
SE 1.07 1.90 0.78 0.16 1.24 0.16 0.37 0.00 0.16 0.23 1.60 0.16 0.33 
Sig ** ** ** ** ** ** ** ** N.S ** ** N.S N.S 
a-c: 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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  وق الجنيني وجودة الكتاكيت للبيض المخزن فترات طويله علي الفقس والنف تأثير التسخين لفترات قصيرة
  ١أحمد سمير عبد المقصود و ١خالد حسان الخولي ، ٢زياد محمد قلبه ، ١تاج الدين حسن تاج الدين

  قسم انتاج الدواجن -كلية الزراعة –جامعة دمياط ١ 
  قسم انتاج الدواجن -كلية الزراعة –جامعة المنصورة ٢ 
  

أسTTبوع  ٣٤جTTرام) تTTم جمعھTTا مTTن قطيTTع شTTيفر عمTTر  ٥٩.٥للتفTTريخ (متوسTTط وزن البTTيض  بيضTTة صTTالحة ٥٨٥٠أجريت ھذه التجربTTة علTTي عTTدد 
) وتقسTTيمھا الTTي يوم ٢٩و  ٢١, ١٤,  ٧مجموعات علي حسب فترات التخزين (صفر ,  ٥الخاص بشركة القصبي ل�ستثمار.تم تقسيم البيض عشوائيا الي 

 ٩٩.٥ساعات) خTT¡ل مTTدد التخTTزين علTTي درجTTة حTTرارة  ٥و  ٢.٥بيضة لكل علي حسب تسخين البيض (طازج , صفر , ٩٠٠مجموعات كل مجموعة  ٤
زين % حتي نھايTTة مTTدد التخزين.أظھTTر تخ٨٠TT-٦٠) درجة مئويه ورطوبة نسبية ١٨-١٦درجه فھرنھيت بعد انتھاء التسخين تم تخزين علي درجة حرارة(

أيTTام افضTTل قTTيم معنويTTة ل�جنTTة الحيTTة ونسTTبة الفقTTس الكليTTة ونسTTبة الفقTTس الفعليTTة ومTTدة التفTTريخ وعTTدد اªجنTTة الميتTTة (المبكTTرة ,المتوسTTطة  ٧البTTيض لمTTدة 
ة الفقس الفعليه ومTTدة التفTTريخ يوم أظھر أقل قيم معنوية لنسبة الفقس الكلية ونسب ٢٩والمتاخرة) والبيض الناقر وجودة الكتاكيت.ومع ذلك فان التخزين لمدة 

ساعة خ¡ل مTTدد التخTTزين أظھTTرت أعلTTي قTTيم معنويTTة لنسTTبة الفقTTس الكليTTة  ٢.٥وأرتفاع عدد اªجنة الميتة وأنخفاض في جودة الكتاكيت. عند التسخين لمدة 
جنTTة الميتTTة ذات العمرالمبكTTر وجTTودة كتاكيTTت أقTTل. ساعات خ¡ل مدد التخزين أظھرت أعلي قيم معنوية فTTي عTTدد اª ٥ونسبة الفقس الفعلية والتسخين لمدة 

سTTاعة كTTل خمسTTة  ٢.٥يTTوم ينصTTح بتسTTخين البTTيض لمTTدة  ٢٩علي ذلك توصي نتائج الدراسة بما يلي : عندما يتم تخزين البيض ªكثر من سبعة أيام وحتي 
 . أيام من فترة التخزين وذلك للحصول علي أحسن النتائج


