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Abstract- Nine hundred Ross-308 broiler breeder eggs were used and hatched at Lawlaw Hatchery in Sulaimani in Bazean 
region during 12/11- 04/12/2011; eggs were hatched at (37.4 C ْ◌ with 70- 75% relative humidity),chicks at the first week 
were reared and treated as one group. At the beginning of the second week chicks were distributed randomly into nine 
treatment groups, 3 replicates per treatment group with 15 chicks/ replicate for each treatment. The experiment was 
conducted in the poultry farm of the Directorate of Agricultural Farms in Faculty of Agricultural Sciences / University of 
Sulaimani started on 28/10/2011 and finished at 14/01/2012. The aim of the experiment was to assess the effect of different 
storage periods, pre- storage heating duration and egg position during storage period on post-hatch productive performance 
and carcass quality of broilers hatched from eggs purchased from local commercial hatchery in Sulaimani. The results 
revealed that  egg storage period for one week was significantly (P<0.05) better than two week storage period in feed 
consumption, live body weight, weight gain and feed conversion ratio (FCR). Also there were no significant differences 
between three hours or six hours pre-storage heating groups at most ages for the above traits except 3h. group showed 
significantly (P<0.05) better (FCR) at the last weeks of age, while there were no significant effects on the above traits by egg 
position factor during storage period at most ages. Furthermore, live body weight and dressing percentage during marketing 
ages (32, 35, 38 and 42 days) were significantly (P<0.05) affected by egg storage period. 
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I. INTRODUCTION 
 
Success in broiler production is largely dependent on 
the implementation of good hatchery and rearing 
practices.Hatching eggs are often stored in broiler 
breeder farms as well as at hatcheries to minimize 
transportation cost or to provide enough eggs 
available to fill large incubators. The storage of eggs 
for more than a week is known to increase embryonic 
abnormalities and mortality due to degradation of 
viscosity of egg albumen (Lotte, 2004).  
 
The egg is a perishable product and cannot store for a 
long period, usually more than seven days without 
proper handling, eggs stored longer than a week also 
show an increase in the amount of time required to 
hatch, reduced post hatch growth and deterioration of 
chick quality (Boerjan, 2010). Changes in the storage 
temperature, relative humidity, and gaseous 
environment can decrease the negative effects on 
hatchability and chick quality caused by prolonged 
egg storage (Reijrink and Meijerhof, 2010).One of 
the strategies involves preheating eggs immediately 
after collection, and storage with the small end up 
position (Reijrink and Meijerhof, 2010).Several 
authors investigated the effect of pre-storage heating 
to reduce negative effects of egg storage on 
hatchability (Fasenko et al., 2001a, b). Traditionally, 
hatching eggs have been packed and held during the 
pre-incubation period with the large end up (L.E.U) 
position, in the belief that this placing orientation was 
necessary for the maintenance of optimal embryo 
viability. Evidence has been published (Reijrink, 

2010) which suggests that the small-end up egg 
orientation enhanced embryo viability, resulting in 
improved hatchability after a short pre-incubation 
holding period. Evaporation could be reduced by 
turning the eggs with the small end up after seven 
days of storage. 
 
II. MATERIALS AND METHODS 
 
In this experiment, 900 (Ross-308) broiler breeder 
eggs from parents aged (48-50) weeks, were used. 
The eggs in all treatments except control group 
heated at (25 ْ◌C with 55% relative humidity) for 3 or 
6 hours and stored in a room under 16-18 ْ◌C with 70- 
75% relative humidity for 1 or 2 week with small end 
or large end up. The effects of storage period, pre 
storage heating and egg position during storage 
period on embryonic mortality, fertility percentage, 
hatchability percentage and post-hatch productive 
performance were studied. Chicks were distributed 
randomly on 3 replications when they aged 2 weeks. 
Traits recorded were the number of fertile and non-
fertile eggs, fertility, early, medium and late dead 
embryos, hatchability percentages and average of one 
day-old chick’s weight. Moreover, the productive 
performance traits during the first week of chick's age 
and the productive performance traits during weeks 
(2, 3, 4, 5 and 6) of chick's age were recorded. Traits 
were amount of weekly feed consumed per bird (g), 
the average of chick’s weights at the end of every 
week, weekly weight gain per bird and weekly feed 
conversion ratio.  
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Treatment groups were as follows: 
Control group (eggs were not stored and setting in 
the incubator after one day from laying),T1 (heated 
for 3 hours and stored with LEU for 1 week), T2 
(heated for 3 hours and stored with SEU for 1 week), 
T3 (heated for 6 hours and stored with LEU for 1 
week), T4 (heated for 6 hours and stored with SEU 
for 1 week), T5 (heated for 3 hours and stored with 
LEU for 2 weeks), T6 (heated for 3 hours and stored 
with SEU for 2 weeks), T7 (heated at for 6 hours and 
stored with LEU for 2 weeks) and T8 (heated for 6 
hours and stored with SEU for 2 weeks). 
 
III. RESULTS AND DISCUSSION 
 
Results revealed that fertility % at hatching day 
ranged from 82.66% to 90.67% for T1 and T2, 
respectively. But fertility is not studied as a trait 
affected by different factors in the present study. 
Hatchability % ranged from 62.86% to 74.66% for T7 
and T2, respectively. So, hatchability % for all treated 
groups was poorer than the control group, except T2 
and T4 treatment groups. Low hatchability of eggs in 
treatment groups (T5, T6, T7 and T8) was due to 
early and late embryonic mortality which was 
confirmed by results of Elibol and brake (2008) and 
Silva (2008).Early mortality % ranged from 4.0% to 
15.0% for the control and T5 groups, respectively. 
So, early mortality % for all treated groups was 
higher than the control group. Mid-term mortality % 
ranged from 0.0% to 6.38% for T4 and T6 treatment 
groups, respectively. Therefore, such mid-term 
mortality % for all treated groups was higher than the 
control group, except T4 and T2 treatment groups. 
Late mortality % ranged from 7.45% to 12.9% for T6 
and T8 treatment groups, respectively. So, late 
mortality % for all treated groups was higher than the 
control group, except T6 and T5 treatment 
groups.The total embryonic mortality % ranged from 
15.6% for control group to 26.87% for T7 treatment 
group, respectively. So, it was higher for all treated 
groups than the control group and this may be 
attributed to the storage period of eggs for more than 
a week which is known to increase embryonic 
abnormalities and mortality due to the degradation of 
viscosity of egg albumen (Lotte, 2004). 
 
Results also showed that feed consumption (g/bird) 
was significantly (P<0.05)affected by egg storage 
period. Feed consumption was significantly 
(P<0.05)higher for 2 weeks storage period group at 
all ages. These results were in agreement with those 
reported by Alsobayel and AL-Miman (2010) that 
chicks hatched from eggs stored for 7 days 
significantly consumed less feed at 2-4 weeks of age 
and tended to consume less feed during most of the 
experiment age periods compared with chicks 
hatched from 14 days stored eggs.The effect of pre-
storage heating duration was no significant at all 
ages. These results may be due to that chicks had 

close values for their body weight at all ages which 
causing the same feed requirement for maintenance in 
both (3 & 6 h.) pre-storage heating groups.Egg 
position during storage period had no significant 
effect on feed consumption at all ages. These results 
were in agreement with Khan (2011) who concluded 
that there was no effect of egg position during storage 
periods on feed intake during initial weeks of age. 
Moreover, results showed that body weight (g/bird) 
was significantly (P<0.05)affected by egg storage 
period. One week storage period group expressed 
significantly higher body weight at third, fifth weeks 
and at (1-42 day) of age. This may be due to lack of 
stress of storage on the embryo of the eggs that stored 
for short period compared with that stored longer 
period (Christensen et al., 2002). In terms of the 
effect of pre-storage heating on body weight, there 
were no significant differences between pre –storage 
heating groups at all ages. These results were in 
agreement with those of Olajuwon (2012) who stated 
that the pre-storage heating periods only had 
significant effect on the initial weight at the chick 
phase. Regarding the effect of egg position during 
storage period there were no significant differences 
between groups at all ages except the second and 
fourth week of age. Schmidt et al.(2002) suggested 
that evaporation could be reduced by turning the eggs 
with the small end up after seven days of storage. 
 
Furthermore, showed that weight gain (g/bird) was 
significantly (P<0.05)affected by egg storage period. 
weight gain was significantly higher for 1 weeks 
storage period group at most ages except the fourth 
and last weeks of age, where the 2 week storage 
period group was significantly (P<0.05)higher than 
the other group. This may be due to higher feed 
consumption in 2 week storage period group at these 
weeks of age.  In terms of the effect of pre-storage 
heating on weight gain, there were no significant 
differences between pre –storage heating groups at all 
ages except the fifth week. So (6h.) pre –storage 
heating group was significantly (P<0.05)higher than 
other group. This is in agreement with Reijrink 
(2010) who found that the storage and pre-storage 
heating duration did not affect weight gain of chicks. 
The result revealed that there were no significant 
differences between (L.E.U) and (S.E.U) groups at all 
ages except at the second and fourth weeks of age, 
but there were virtual differences between them, so 
(L.E.U) group had the higher values at most ages. 
Schmidt et al.(2002) suggested that evaporation could 
be reduced by turning the eggs with the small end up 
after seven days of storage. 
 
Weekly FCR was significantly (P<0.05)affected by 
egg storage period. These results were in agreement 
with those of Alsobayel and AL-Miman (2010) who 
found that the feed conversion ratio of progeny 
hatched from eggs stored for 15 days was 
significantly poorer than that of progeny hatched 



International Journal of Advances in Science Engineering and Technology, ISSN(p): 2321 –8991, ISSN(e): 2321 –9009 
Volume-7, Issue-1, Jan.-2019, http://iraj.in 

Effects of Pre Storage Heating and Egg Position During Different Storage Period on Hatching and Productive Performance of Broiler 
Chicks 

 
26 

from eggs stored for 5 days,and regarding the effect 
of pre-storage heating duration, 3h. Pre-storage 
heating group expressed significantly better weekly 
feed conversion ratio at the last week of age and 
marginally higher than 6h group at most ages accept 
the fifth week of age. These results were in agreement 
with those reported by Alsobayel and AL-Miman 
(2010) who showed that the pre-storage heating egg 
duration (3 and 6 h.) had a significant effect on body 
weight at all ages.Regarding the effect of egg position 
during storage period, results showed that there were 
no significant differences between groups at all ages 
except the fifth week in  which (S.E.U) resulted in 
significantly (P<0.05)better feed conversion ratio. 
These results were in agreement with Khan (2011) 
who concluded that there were no effect of egg 
position during storage periods on feed intake and F. 
C. R. 
 
Marketing live body weight (g/bird) at 32, 35, 38 and 
42 days of age were significantly (P<0.05)affected by 
egg storage period. It was significantly higher for 1 
week storage period group for all marketing ages 
except the first marketing age (32 days). These results 
may be due to that the longer storage periods lead to 
longer incubation, impairing embryo development 
and weight (Christensen et al., 2002; Elibol et al., 
2002; Tona et al., 2003). In terms of the effect of pre-
storage heating, there were no significant differences 
between groups at most ages except the third 
marketing age (38 days), at which the (6h.) pre –
storage heating group was significantly 
(P<0.05)higher than the other group. These results 
may be due to higher weekly weight gain for (6h.) 
group at the fifth week of age. Regarding the effect of 
egg position during storage period, the result 
indicated that there were no significant differences 
between  groups at all ages except the last marketing 
age, so (L.E.U) group showed significantly (P<0.05) 
higher live body weight than (S.E.U) group. This may 
be due to higher feed consumption in (L.E.U) group 
at all ages. These results were in agreement with 
those of Lima et al., (2012). Results showed that live 
body weight was significantly (P<0.05)higher for 
control group than most treatment groups at the third 
marketing age only. This may be due to higher feed 
consumption in control group especially at the fourth 
and fifth weeks of age compared to most of groups. 
Carcass weight with edible parts (g) at marketing 
ages (32, 35, 38 and 42 days) revealed no significant 
differences between 1 week and 2 week storage 
period groups for all marketing ages except the last 
marketing age (42 days), at which the 1 week storage 
period group was significantly (P<0.05)higher than 2 
week group.In terms of the effect of pre-storage 
heating, there were no significant differences between 
groups at all ages. These results were in agreement 
with those of Christensen et al. (2002) who found that 
Pre-storage heating duration of stored eggs for 7 days 
or 14 had no effect on broilers performance. The 

effect of egg position during storage period was 
noticed. It was clear that there were no significant 
differences between groups at all ages. These results 
were in agreement with those of Khan et al., (2012) 
who stated that there were no effects of stored eggs 
with small end up on carcass weight during the 
marketing ages of chicks. Results showed that carcass 
weight was significantly (P<0.05)higher for control 
than most other treatment groups, such results may be 
attributed to higher live weight in control group at 
second and third marketing ages compared to most 
other groups. 
 
Breast weight (g) during marketing ages (32, 35, 38 
and 42 days) was not significantly affected by egg 
storage period. These results were in agreement with 
those of Alsobayel and AL-Miman (2010) who 
reported that there were No significant differences in 
carcass weights between chicks hatched from eggs 
stored for 7 or 14 days. Regarding the effect of pre-
storage heating, there were no significant differences 
at all ages. These results were in agreement with 
those of Olajuwon (2012) who stated that the 
different pre-storage heating duration had no effect 
on carcass weights. Regarding the effect of egg 
position during storage period, there were no 
significant differences at all ages. These results were 
in agreement with those of Khan et al., (2012) who 
found that stored eggs with small end up or large end 
up had no effect on cuts weight of carcasses. 
 
Thighs weight (g) at marketing ages (32, 35, 38 and 
42 days) was not significantlyaffected by egg storage 
period, except the last marketing age (42 days), at 
which that 2 weeks storage period group was 
significantly (P<0.05) higher.  These results may be 
due to higher live body weight in 2 week storage 
period group at the last week of age. Result of the 
effect of pre-storage heating revealed no significant 
differences at all ages. These results were in 
agreement with those of Alsobayel and AL-Miman 
(2010) who stated that Pre-storage heating duration of 
eggs stored for 7 days or more had no effect on thighs 
weight. The effect of egg position during storage 
period showed that there were no significant 
differences between groups at all ages. These results 
were in agreement with those of Khan et al., (2012) 
who found that there were no effects of stored eggs 
with small end up on cuts weight of carcasses. 
Dressing percentage at marketing ages (32, 35, 38 
and 42 days) was significantly (P<0.05) affected by 
egg storage period. Dressing percentage was 
significantly higher for 2 week storage period group 
at most ages except the first marketing age. These 
results were in agreement with those of Alsobayel 
and AL-Miman (2010) who reported that there were 
significant differences (P<0.05) for dressing 
percentage between hatched chicks from eggs stored 
for different periods at most. The effect of pre-storage 
heating was significantly (P<0.05) higher for (3h.) 
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pre –storage heating group at first marketing age, 
while (6h.) pre –storage heating group was 
significantly (P<0.05) higher at the second marketing 
age. These results were in agreement with those of 
Christensen et al. (2002) who stated that there were 
significant differences (P<0.05) for dressing 
percentagebetween hatched chicks from eggs stored 
and heated before storage period especially at the 
earlier marketing ages. The effect of egg position 
during storage period, was significantly 
(P<0.05)higher for (L.E.U) at first and third 
marketing ages. This may be due to higher carcass 
weight in (L.E.U) group at these ages compared to 
(S.E.U) group. 
 
Breast percentage at marketing ages (32, 35, 38 and 
42 days) was significantly (P<0.05) affected by egg 
storage period. it was significantly higher for 2 weeks 
storage group at first and last marketing ages. This 
may be was reflection of the results on breast weight 
at these ages. Regarding the effect of pre-storage 
heating, there were no significant differences between 
groups at most ages except the third marketing age 
(38 days), at which that the (3h.) pre –storage. 
Regarding the effect of egg position during storage 
period, results was significantly (P<0.05) higher for 
(S.E.U) group at most ages. This may be due to 
virtually higher breast weight for (S.E.U) group at 
these ages attribution to carcass weight. Breast 
percentage at marketing ages was significantly 
(P<0.05) higher for the control group compared to all 
other treatment groups at most ages. This may be due 
to higher breast weight for control at these ages 
according to the higher carcass weight of control 
group. 
 
Thighs percentage at marketing ages (32, 35, 38 and 
42 days) was significantly (P<0.05) affected by egg 
storage period. It was significantly (P<0.05)higher for 
2 weeks storage period group for all ages except the 
second marketing age (35 days). These results were 
in agreement with Christensen et al. (2002) who 
concluded that thigh muscles weighed less when eggs 
were stored for 14 days compared to 7 days but have 
the higher values of thigh percentage compared to 7 
days stored group. In terms of the effect of pre-
storage heating, it was significantly (P<0.05) higher 
for (3h.) pre-storage heating group at the third 
marketing age only. These results were in agreement 
with those of Khan et al., (2012) who concluded that 
there were no effects of stored eggs with small end up 
on percentage of carcasses cuts at marketing ages of 
chicks.  
 
Thighs percentage at marketing ages was 
significantly (P<0.05) lower for control at most 
marketing ages. These results were in agreement with 
those of Christensen et al. (2002) who found that 
thigh muscles percentage less when eggs were non 

stored or stored for 1 day compared to 7 or 14 days 
storage period. 
Production index at marketing ages was significantly 
(P<0.05) affected by egg storage period. It was 
significantly higher for the 1 week storage group for 
all marketing ages. These results were in agreement 
with Tona et al. (2003, 2004) who reported that an 
increase in the storage duration decreases chick 
quality on the day of hatch and subsequent growth 
performance. Production index was significantly 
higher for (3h.) pre –storage heating group at the 
second and last marketing ages. These results were in 
agreement with those of Alsobayel and AL-Miman 
(2010) who stated that pre-storage heating eggs 
duration had a significant (p<0.05) effect on 
subsequent growth performance.  
Regarding the effect of egg position during storage 
period, there were no significant differences founded 
between (L.E.U) and (S.E.U) groups at all ages. 
 
CONCLUSION 
 
1- Storing eggs for one week, three hours pre-

storage heating and small end up groups showed 
marginally higher hatchability percentage 
compared to all other groups. 

2- Short term storage period (1 week) improved 
weekly and marketing live body weight, weight 
gain, feed consumption, feed conversion ratio 
(FCR) and dressing percentage of Ross 308 
broilers. 

3- Storing eggs with large end up position (L.E.U) 
improved live body weight, weight gain and 
dressing percentage at most ages. 

4- Storing eggs at different positions with different 
pre-storage heating duration improved weekly 
and marketing live body weight, feed 
consumption and feed conversion ratio (FCR). 

  
RECOMMENDATION 
 
To ensure a high hatchability, it is recommended to 
not store eggs more than 7 days, pre-storage heating 
for 3 hours and setting it with small end up (S.E.U), 
while Pre-storage heating should be used with care. 
Pre-storage heating has a positive effect on 
hatchability; the effect on chick quality can still be 
negative. The reason for this is not clear yet and 
therefore more research is needed to clarify the 
physiology behind pre-storage heating.  
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