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Abstract 

This study aimed to investigate the effect of applying the short period of incubation during egg storage 

(SPIDES) for the incubated eggs with relation to the periods of storage and the flock age on productive 

performance of post-hatching broiler chicks. A total number of 13500 eggs of broiler chicken breeders (Ross-308) 

obtained from El-Dakahlia Company of Poultry production. Eggs were randomly equally divided into two main 

groups (each of 6750 eggs), the 1st group exposed to SPIDES at 100º F degree for 3.5 hours (egg shell 

temperature), and the 2nd group didn't exposed to SPIDS and considered as control. Each main group divided into 

three sub-groups (each of 2250 eggs) according to the age of flock (29, 42 and 58 weeks, respectively). Each of 

sub-group divided into three sub-sub-groups (each of 750 eggs) according to the period of storage (6, 10 and 14 

days). The results obtained revealed that broiler chicks hatched from eggs of older flock showed higher averages 

of live body weight (LBW), body weight gain (BWG), performance index (PI), improvement in average feed 

conversion rate (FCR), eviscerated, giblets and total edible parts and it recorded lower average of mortality rate 

(MR) at the whole time of the experiment compared with those hatched from the prime and the young flocks. In 

addition, egg storage has significant effect on some productive traits of post-hatched broiler chickens. Moreover, 

it is clearly found that applying SPIDES showed significant improve in LBW, BWG, FCR and MR of broilers. 

However, it has no significant effect on averages PI and carcass weights of broiler chickens. Furthermore, the 

interaction among studied factors has showed significant effect on the most studied traits, it is clearly found that 

chicks hatched from old flock, storage for 10 days and exposing to SPIDES showed higher improvement in LBW, 

BWG, FC and MR%. While, chicks hatched from eggs of old flock, storage for 6 days and treated with SPIDES 

significantly increased averages of FCR and PI%         

From the obtained results of this study, it could be recommended to treating the incubated eggs with SPIDES 

to improve the productive performance of broilers. Thus, chicks hatched from old flock, storage for 10 days and 

exposing to SPIDES seemed to be adequate to achieve the favorable results for improve the productively of broiler 

chicks.  
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Introduction 

 

The poultry industry has become an important 

economic activity in many countries. Poultry meat and 

its products have a vast consumer market and are 

making a significant contribution to the supply of 

good quality animal protein, vitamins and minerals 

(Mothershaw et al., 2009).  

General Introduction 

After oviposition, hatching eggs are first stored at 

the breeder farm, then transported to the hatchery and 

stored again before they are finally set in the 

incubator. The storage duration depends on the supply 

of hatching eggs, hatchery capacity, and market 

demand for day old chicks. Normally, commercial 

hatcheries set their eggs after 3 to 5 days of storage to 

minimize the negative effects of eggs storage on 

hatchability and chick quality. However, a hatchery 

may need to increase the storage duration in some 

situation. Especially in hatcheries that incubate eggs 

of grandparent stocks, storage duration beyond 7 days 

occur often (Tona et al., 2003), decrease hatchability 

(Yassin et al., 2008) decrease chick quality on the day 

hatch (Tona et al., 2004) decrease subsequent growth 

performance (Tona et al., 2004) and increase post 

hatch mortality (Yassin et al., 2009). Storage duration 

beyond 7 days has pronounced effect on hatchability 

(Yassin et al., 2008). On average , each extra day of 

storage of storage up to the seventh day of storage 

reduce hatchability by 0.2% whereas this percentage 

increase to 0.5% after the seventh day of storage 

(Yassin et al., 2008). There are evidence, however, 

that egg storage for more than 7 days deteriorated egg 

albumen and increased embryonic mortality and 

chicks (Van de ven 2004), incubation time; reduced 

hatchability; post hatch performance and chick quality 

(Peter and Dikmen, 2006; Ruiz and Lunman, 

2002;Tona et al ., 2003) 
A simple calculation shows that the negative effect 

of prolonged egg storage on hatchability has a 

substantial effect on the economic returns of a 

hatchery on a yearly basis. Although the negative 

effects of prolonged egg storage are well known, it is 

not totally understood why this extended storage has 

negative effects on hatchability, chick quality and it is 

associated with an increase of incubation duration 

(Tona et al ., 2004). After oviposition, CO2 and H2O 

are lost from the egg, the albumen PH increase from 

about 7.6 to about 9.0 (Lapao et al ., 1999) , yolk PH 

increase from about 6.0 to about 6.5 (shenstone,1968) 
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, albumen height decreases (silversides and scott, 

2001), and strength of the yolk membrane decreases 

as well (Fromm, 1966). Because the described 

changes both in the embryo and in the egg 

characteristics (micro environment of the embryo) 

occur during egg storage, it is difficult to distinguish 

which of these changes are involved in the negative 

effects of prolonged egg storage on hatchability and 

chick quality.  

Due to variable market demands for one day old 

chick in the poultry industry and maximum hatchery 

capacity the total length of egg storage can vary 

between a few days and several weeks. Egg storage 

prior to incubation has been reported to have both 

detrimental as well as beneficial effects (Brake et al., 

1993).  
After eggs are set on the day of oviposition, 

hatchability declines compared to eggs stored for 4 

days (Asmundson and Macllraith, 1948). Benton 

and Brake (1996) hypothesized that this is caused by 

high albumen viscosity (albumen height) in fresh 

eggs, which impedes oxygen transport to the embryo. 

A storage duration beyond 7 days at standard storage 

condition (10 -20 c and 50 - 80% RH) cause a delay in 

hatch time (Tona et al., 2003) and decline in 

hatchability (Tona et al., 2004 ) and chick quality 

(Tona et al 2004 and Peter and Dikmen 2006). 

When eggs are set after prolonged egg storage (>7 

days) embryo viability is reduced. 

 Many studies conducted to understand the 

negative effects of prolonged egg storage on embryo 

viability, tow important information need to identify, 

which factors affect embryo viability during storage 

and early incubation and how can the reduction in 

embryo viability be prevented. Many investigators try 

to facilitate this negative effect due to egg storage, 

during egg storage, embryo viability declines, likely 

due to an increase in cell death (Bloom et al., 1998). 

If the fertile eggs are stored for more a few days, the 

embryos start die. After (10-12) days of storage more 

than half of cells percentage at oviposition will have 

died (Bakst et al., 2012). After (10-12) days of storage 

more than half of cells percentage at oviposition will 

have died (Bakst et al., 2012). Commercial broiler 

hatcheries strive to set their eggs after 3 to 5 days of 

storage to minimize negative effects of egg storage on 

hatchability and chick quality (Reijrink et al ., 2008 , 

2010a) 
Many trials had conducted to decrease the negative 

effects of prolonged egg storage, several authors 

increased the stage of embryonic development by 

using pre-storage incubation (Fasenko et al., 

2001a,b). Pre-storage incubation (Fasenko et al 

2001a,b) or short period of incubation during storage 

(SPIDES); Nicholson et al 2011; Diamond et al 

.,2013) demonstrated that to reduce negative effects of 

prolonged egg storage. The temperature profile used 

to warm eggs (warming profile; WP) from storage 

temperature to incubation temperature affects early 

mortality and hatchability in long-stored eggs as well 

(Reijrink et al., 2010a). 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 reduced 

embryonic mortality (Fasenko et al, 2001 a,b). Petek 

and Dikmen (2004) absorbed that long period storage 

decreased apparent fertility. However, Elibol et al., 

(2002) and Gharib (2013) found that there are no 

significant effect in the apparent fertility when they 

storage eggs for four, seven, ten and  

Fourteen days at 18 c and 75% RH. However, 

Petek and Dikmen (2006) demonstrated that 

warming broiler eggs for 4 and 8 h at 38º significantly 

decreased fertility compared to control eggs. Yasin et 

al., (2008) reported that preheating of eggs influenced 

the metabolic activity of chick embryo. In addition, 

Effect of storage duration on hatchability is influenced 

by breeder age (Yasin et al., 2008).  

From the previous information, the present study 

is carried out to investigate and emphasis that the short 

period of incubation during storage (SPIDES) may has 

a positive or negative effect on embryonic 

development, chick's quality, hatchability and post-

hatching performance with relation to both egg 

storage period and the age of breeder which produced 

that eggs  . 

This study aimed of was to investigate and 

emphasis  the effect of applying the short period of 

incubation during egg storage (SPIDES) for the 

incubated eggs with relation to the periods of storage 

and the flock age on hatchability, chicks quality and 

post-hatching productive performance of broiler 

chicken.  

 

Material and methods: 

 

This experiment was carried out at the Association 

of Al tanmia for hatching and poultry production at 

El-Khanka, El-Qalyubia Governorate, Egypt and 

Poultry Research Farm belonging to the department of 

Animal production, Faculty of Agriculture, Benha 

University during the period from the 1th September to 

9th of November 2019. 

A total number of 13500 eggs of Ross-308 broiler 

chicken obtained from El-Dakahlia Company of 

Poultry production. Eggs were randomly equally 

divided into two main groups (each of 6750 eggs), the 

1st group exposed to SPIDES at 100º F degree for four 

hours (egg shell temperature), and the 2nd group non-

exposed to SPIDS considered as control. Each main 

group divided into three sub-groups (each of 

2250eggs) according to the age of flock (29, 42 and 58 

weeks, respectively). Each of sub-group divided into 

three sub-sub-groups (each of 750 eggs) according to 

the period of storage (6, 10 and 14 days). The 

experimental design and the experimental groups 

were summarized in the following   table (1) 
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All eggs of experimental groups were kept in 

storage cooling room before incubation at 15º C, 

relative humidity 75% and turning three times per day 

with 90º angle.   Eggs of experimental groups treated 

with worm up for short period of incubation (SPIDES) 

were applied by removing to the incubator at 100º F 

(egg shell temperature) and relative humidity 53% for 

3.5 hours. Eggs were then turning back to the storage 

cooling room after cooled down gradually in the hall 

for 3 hours at 24ºC egg shell temperature (SPIDES) 

was applied for treated groups each 4 days of storage 

period. 

After storage period each experimental group, 

eggs were removed to the room of incubators for 8 

hours at 25ºC (pre-incubation preparation). Eggs were 

then put in the incubator machine with applying of the 

traditional incubation conditions program according 

to the manufactured company (Pas Reform®- 

Smart).Eggs were turned automatically through an 

angle of 90° every hour until the 18th day of the 

incubation period. Ventilation channels were opened 

automatically and measured as relative value of the air 

inlet opening area of the ventilation channels as 

referred in the previous table.  

After hatching of chicks, a total number of 450 

chicks (25 chicks from each experimental group) were 

randomly chosen, placed to the rearing farm to 

perform the post-hatching experiment. Chicks were 

weighed at hatch; wing banded, vaccinated against 

Newcastle (New Castle disease virus) and Gumboro 

(infectious bursal virus diseases), chicks kept under 

similar standard hygienic and environmental 

conditions. Brooding house provided with plastic 

floor and gas heaters were used for brooding chicks. 

Chicks were fed ad-libitum on commercial pre-

starting, starting, growing and finishing ration with 

composition and nutritive value According to NRC, 

1994 showed in table (2). 

     

Treatment 

(each of 6750 eggs) 

Age of flock 

(each of 2250eggs) 

Period of Storage 

 (each of 750eggs) 

Exposed to SPIDS 

(short period of incubation during egg 

storage) 

Young flock 

(29 weeks) 

6 days 

10 days 

14 days 

Prime flock 

(42 weeks) 

6 days 

10 days 

14 days 

Old flock 

(58 weeks) 

6 days 

10 days 

14 days 

Untreated eggs 

(control) 

Young flock 

(29 weeks) 

6 days 

10 days 

14 days 

Prime flock 

(42 weeks) 

6 days 

10 days 

14 days 

Old flock 

(58 weeks) 

6 days 

10 days 

14 days 
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Table 2. The composition   and   calculated   analyses of experimental starter and grower diets: 

Ingredients,% Starter Diet Grower Diet 

 

Yellow corn 

 

59.90 

 

61.00 

Soybean meal (48%) 28.10 00.00 

Soybean meal (44%) 00.00 24.90 

Corn gluten meal (60%) 7.00 6.60 

Di-Calcium phosphate 2.00 2.30 

Limestone 1.30 1.20 

Salt 0.50 0.40 

Oil 0.20 2.3 

Premix* 0.40 0.30 

Methionine 0.19 0.13 

Lysine 0.38 0.37 

Anti-Coccidian 0.03 0.30 

Anti-Toxin 0.00 0.20 

Total 100.00 100.00 

ME, Kcal/Kg 2984 3097 

Crude Protein (%) 22.8 20.1 

Calcium (%) 1.09 1.08 

Phosphorus (%) 0.57 0.63 

Crude Fiber (%) 1.19 1.22 

Methionine (%) 0.63 0.54 

Lysine (%) 1.35 1.24 
*Each kg of premix provided: Vit. A, 12 000 IU, vit. E (dl-a-tocopheryl acetate) 20 mg, menadione 2.3 mg, 

Vit. D3, 2 200 ICU, riboflavin 5.5 mg, calcium pantothenate 12 mg, nicotinic acid 50 mg, Choline 250 mg, 

vit. B12 10 mg, vit. B6 3 mg, thiamine 3 mg, folic acid 1 mg, d‑biotin 0.05 mg, Mn 80 mg, Zn 60 mg, Fe 35 

mg, Cu 8 mg, Selenium 0.1 mg. **diets were provided  as recommended by (NRC, 1994). 

 

Parameter estimated and data collection 
Chicks were individually weighed to the nearest 

(g) at hatch, and then at the 3th and 6th week of bird's 

age. Weight gain and rate of growth were individually 

calculated according to the following formula 

suggested by Broody (1949). Weight gain = W2-W1, 

Where; W1 and W2 are individual body weight at the 

two successive periods. 

 Feed consumed by all chicks was weekly recorded 

for each treatment. It was then averaged and expressed 

in gram per chicks at the periods from (0-3), (3-6) and 

(0-6) weeks of chicks' age. Feed conversion (F.C.) was 

calculated according to the following formula: F.C = 

Feed consumption (g)/ Weight gain (g). 

Mortality rate of grower chicks was calculated by 

subtracting the number of the live birds at the end of 

the experiment from the initial total number of birds 

according to the following formula, Mortality rate (%) 

[(I – E)/I *100] whereas; I: initial number of birds and 

E: number of live birds at the end of the experimental 

period 

 Performance index (PI) was estimated of 

different experimental group at the whole periods of 

the experiment according to the equation suggested by 

North, (1981): Performance index (PI) = (Live body 

weight (kg) / Feed conversion × 100. 

Carcass characteristics for random sample of 4 

birds from each experimental group were performed 

at the end of the experimental period (5 weeks). Birds 

chosen were deprived from feed for 16 hours, 

individually weighed to the nearest g and killed by 

cutting the throat and the jugular veins with a sharp 

knife near the first neck vertebra. Birds were 

reweighed individually after complete bleeding. 

Shank and head were separated, the birds were then 

eviscerated and intestine, gizzard, lungs, spleen, liver, 

heart and all internal organs were removed. The 

carcass and giblets (empty gizzard, liver and heart) 

were separately weighed. The proportional weights to 

live weight of giblets, carcass and total edible parts 

were calculated as following: Giblets weight (%) = 

[(GW/LW)*100, Edible parts (%) = [(EW+GW)/ 

LW]*100, whereas; LW = live weight, GW = giblets 

weight and EW = eviscerated weight 

 

Statistical analysis: 
       Analysis of variance was calculated using SAS 

procedure guide (SAS 2004) using the following 

linear model: 

Xijkl = µ + Ti + Gj + Pk + TGij +TPik +GPjk 

+TGPijk+eijkl  

 Whereas; 

       Xijkl = the ith observation,µ = overall mean,Ti = 

effect of the ith treatment (SPIDS),Gj = effect of the jth 

flock age,Pk= effect of the kth storage period, TGij = 

the interaction between ith treatment (SPIDS) and jth 

flock age, TPik= the interaction between ith treatment 

(SPIDS) and kth storage period GPJk= the interaction 

between jth flock age and kth storage period, TGPijk= 

the interaction among ith treatment (SPIDS) and jth 

flock age as well as kth storage period, eijkl = the 

experimental error. 
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Results and Discussion 

 

Live body weight (LBW) 

Data presented in table (3) revealed that broiler 

chicks hatched from older flock showed higher 

average live body weight (LBW) at hatch, the 3rd and 

5th weeks of age compared with those hatched from 

the prime and the young flocks. This result seems 

quite logic sense the ode flock laid higher eggs 

weights compared to both the prime and the young 

flocks. Concerning to the effect of storage period of 

incubated eggs on LBW of hatched chicks, it is clearly 

observed that chicks hatched from eggs stored for 10 

days showed higher LBW at hatch, 3rd and 5th weeks 

of age compared with those hatched from eggs stored 

for 6 or 14 days. These results may attribute to the 

negative effects of prolonged egg storage which 

decrease hatchability (Yassin et al., 2008), chick 

quality on the day hatch and decrease subsequent 

growth performance as well (Tona et al., 2004). 

While, it is quite clear that short period of incubation 

during storage (SPIDES) treating of incubated eggs 

had showed significant increase of LBW at hatch, 3rd 

and 5th weeks of age compared with un-treated one. 

This a good results attributed to warm eggs prior to or 

during storage (Fasenko, 1997; Anonymous, 2000 

and Fasenko et al, 2001 a,b) which lead to improve 

growth performance  in subsequently. The interaction 

effect among studied factors had significant effect on 

LBW, it is clearly evidence that hatched chicks from 

eggs of old flock, stored for 10 days and exposed to 

SPIDES showed highest average LBW ( 7.6692 g) at 

the end of the experiment, followed by those hatched 

from eggs of prime flock, stored for 10 days and 

treated with SPIDES mounted (76.6966g).        

 

Table 3. Least – square means and standard error (X ̅ ± S. E) for live body weight (g) of different experimental 

groups as affected by studied factors 

Items Live body weight (g) at 

Hatch 3 WKS 5 WKS 

FA 

Young 35.71± 0.02c 1033.36±11.16c 2516.66± 18.60c 

Prime 41.28± 0.02b  1139.70±11.03b 2674.99± 18.12a 

Old 47.21± 0.02a 1184.72±11.57a 2780.55± 19.08b 

ST 

6 days 41.25± 0.02c 1115.96±11.32ab 2669.44± 18.79 

10 days 41.54± 0.02a 1139.68±11.25a 2655.55± 18.54 

14 days 41.41± 0.02b 1102.14±11.21b 2647.22± 18.48 

SP Control 41.32± 0.01a 1095.74±9.19b 2609.25± 15.22b 

SPIDES 41.84± 0.01b 1142.78±9.19a 2705.55± 15.16a 

FA×ST×SP 
 

P × 6d × C 1.91.±.9.0f ..17966±76960acdf 7611911±11961efh 

P × 6d × SP 1.96.±.9.0e .7..96.±76967a 7261911±129.1bcd 

P × ..d × C 1.9.1±.9.0g ..61966±729..cdfg 760.9..±16961defh 

P × 10d × SP 1.911±.9.0f ..0297.±76960ac 76.6966±11961bc 

P × 14d × C 1.9.6±.9.0g ...697.±76960cdfg 7661911±119.1cdef 

P × 14d × SP 1.977±.9.0fg ..01976±76960acd 7161911±11961ijk 

O × 6d × C 1291.±.9.0b ..269.1±76960a 72..9..±11961cdef 

O × 6d × SP 12916±.9.0a ...69.7±7291.a 7666966±11961ab 

O × ..d × C 129.6±.9.0bc ..6.97.±7291.ac 72..9..±11961cdef 

O × 10d × SP 1297.±.9.0bc .7.791.±76960a 72..9..±119.1cdef 

O × ..d × C 169.7±.9.0d ..71912±76960acd 720.9..±119.1bcde 

O × 10d × SP 129.1±.9.0c .7..966±76960a 7.66966±119.1a 

Y × 6d × C 1096.±.9.0h ..0.9.0±729..fgi 7166966±16961jk 

Y × 6d × SP 10926±.9.0h ..62972±76967dgif 2616.66±16961fhij 

Y × ..d × C 10921±.9.0h ..7916±7.91.i 70.6966±129.1hijk 

Y × 10d × SP 10967±.9.0h ...096.±76960i 700.9..±119.1hij 

Y × 14d × C 1091.±.9.0i ..1.966±729..gi 7161911±16961k 

 Y × 14d × SP 10962±.9.0h 1059.28±29.30fgi 76.6.66±129.1efhi 

Mean having similar letters in each column within each effect are not significantly different. 

Where; FA= Flock age, ST= storage period and SP= short period of incubation during storage (SPIDES)  

 

Body weight gain (BWG) 

The obtained results showed in table (4) 

revealed that broiler chicks hatched from eggs of 

older flock showed higher average BWG at the 

different periods of the experiment (0-3, 3-5 and 0-5 

weeks of age) compared to those hatched from the 

prime and the young flocks. This result goes in same 

trend with live body weight sense it has calculated a 

different between average body at the two successive 

periods and it has also affected by the weight of laid 

egg whereas the old flocks produce higher egg 

weight compared to both the prime and the young 

flocks. Although there is no significant different in 

BWG of broiler hatched chicks due to the effect of 

storage period, it is clearly observed that chicks 

hatched from eggs stored for 10 days showed higher 
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BWG mounted ( 7211911 at the whole period of the 

experiment (at hatch to 5 weeks of age) compared 

with those hatched from eggs stored for 6 or 14 days. 

These results may attribute to the negative effects of 

prolonged egg storage more than 10 days which 

decrease hatchability (Yassin et al., 2008), chick 

quality on the day hatch and decrease subsequent 

growth performance as well (Tona et al., 2004). 

Concerning the effect of short period of incubation 

during storage (SPIDES) treating of incubated eggs 

on BWG of the grower hatched chicks, it is obvious 

that significant increase in BWG of broiler chicks 

hatched from eggs treated with SPIDES during the 

different time of estimations compared with those 

hatched from un-treated one. This result attributed to 

warm eggs during storage (Fasenko, 1997; 

Anonymous, 2000 and Fasenko et al, 2001 a,b) 
which lead to improve growth  in subsequently. The 

interaction effect among the studied factors showed 

significant differences in BWG, it is clearly evidence 

that chicks hatched from eggs of old flock, stored for 

10 days and exposed to SPIDES showed highest 

average BWG (7...901g) at the whole period of the 

experiment (0-5wks), followed by those hatched 

from eggs of prime flock, stored for 10 days and 

treated with SPIDES (7220911g).   

 

Table 4.  least – square means and standard error (𝑋 ̅ ± 𝑆. 𝐸) for body weight gain (g) of different experimental 

groups as affected by studied factors 

Items Body weight gain (g) during 

0 - 3 WKS 3 - 5 WKS 0 - 5 WKS 

FA 

Young ..2960±11.57c 1483.64±22.5b 716.9.0±19.08c 

Prime ...6911±11.16b 1534.09±21.44b 7611927±18.60b 

Old ..1290.±11.03a 1596.90±22.5a 7211911±18.12a 

ST 

6 days ...69.1±11.32a .01.971±22.24 2627.90±18.79 

10 days ..6.921±11.25ab .001961±21.93 2614.15±18.54 

14 days ..2192.±11.21b .01.906±21.86 2605.96±18.48 

SP Control ..01917±9.19b 1514.96±18.01b 2567.93±15.22b 

SPIDES ....91.±9.19a 1561.46±17.93a 2664.07±15.16a 

FA×ST×SP  

P × 6d × C 1091.56± 26.85abcd .0.1966±53.06bcd 721.926±44.84efg 

P × 6d × SP 1170.23± 28.62a .06.966±56.72bc 70.79..±47.94bcd 

P × ..d × C 1043.75± 27.99bcdef .06690.±55.42bc 76.696.±44.84defg 

P × 10d × SP 1115.86±26.85abc .66.967±53.06ab 7220911±47.94bc 

P × 14d × C 1057.11±26.85bcde .0609.1±51.99abc 7617971±46.84cdef 

P × 14d × SP 1112.05±26.85abc .1729..±53.06e 71179..±44.84hij 

O × 6d × C 1128.72±26.85ab .01.912±53.06bcd 7607966±44.84cdef 

O × 6d × SP 1150.65±27.40a .666901±53.06ab 76..9..±44.84ab 

O × ..d × C 1113.05±27.40abc .01.92.±53.06bc 7607961±44.84cdef 

O × 10d × SP 1165.10±26.85a .16296.±51.99bcde 760792.±43.94cdef 

O × ..d × C 1094.75±26.85abcd .6.6917±51.99ab 72.19.2±43.94bcde 

O × 10d × SP 1172.74±26.85a .216926±51.99a 7...901±43.94a 

Y × 6d × C 1016.16±27.99def .1.296.±55.42cde 711.962±46.84ij 

Y × 6d × SP 1031.47±28.62cdef .1..91.±55.42bcd 701.962±46.84fghi 

Y × ..d × C 956.67  ±29.29f .071976±56.72bcd 716.9.0±47.94ghij 

Y × 10d × SP 969.97  ±26.85ef .01197.±51.99bc 70.19.2±43.94fghi 

Y × 14d × C 988.01  ±27.99ef .106926±55.42de 7112961±46.84j 

Y × 14d × SP 1023.60±29.29def 1557.38±56.72bc 706.9.6±47.94efgh 

Mean having similar letters in each column within each effect are not significantly different. 

Where; FA= Flock age, ST= storage period and SP= short period of incubation during storage (SPIDES)  

 

Feed consumption (FC)  
Data presented in table (5) showed that broiler 

chicks hatched from eggs of prime flock showed 

higher average FC at the periods of 4-5 and 0-5 weeks 

of age compared to those hatched from the old and the 

young flocks. In addition, it is clearly found that 

chicks hatched form eggs stored for 10 days before 

incubation was showed highest average of feed 

consumption compared to those hatched from eggs 

stored 6 or 14 days before hatching. While, no 

significant variation were found in feed consumption 

due to the effect of short period of incubation during 

storage (SPIDES) applied. Although there is no 

significant effect was found in FC at the different 

period of the experiment due to SPIDES treatment, it 

is clearly observed that chicks hatched from eggs 

exposed to SPIDES showed less FC than those 

hatched from untreated one. Regarding to the 

interaction effects among the studied factors, a 

significant differences was found in FC due to the 

interaction effects, it is clearly observed that chicks 

hatched from eggs of old flock, stored for 10 days and 

treated with SPIDES showed the highest average of 
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FC (4086.56g) at the whole period of the experiment 

(0-5wks) compared to the other treatments applied.  

 

Table 5. least- square means and standard error (X ̅ ± S. E) for feed consumption (g/bird) of different experimental 

groups as affected by studied factors 

Items feed consumption (g/bird) during 

0 - 3 WKS 3 - 5 WKS 0 - 5 WKS 

FA 

Young .0.1976±23.08 7711967±23.08b 12129..±23.08c 

Prime .06.976±23.08 716.961±23.08a 1.779..±23.08a 

Old .07091.±23.08 71.1977±23.08a 161.96.±23.08b 

ST 

6 days .01.96.±23.08 7726917±23.08 16.69.1±23.08b 

10 days .0079..±23.08 717.9.2±23.08 16679.6±23.08a 

14 days .0.6917±23.08 71.79.6±23.08 16.696.±23.08ab 

SP Control .006976±18.84 776.966±18.84 16169.1±18.84 

SPIDES .0..916±18.84 71.690.±18.84 16769.0±18.84 

FA×ST×SP  

P × 6d × C .61.92.±56.54ab 7702901±56.54defg 16..971±56.54abc 

P × 6d × SP .66.91.±56.54a 77.69..±56.54cdefg 1.2.97.±56.54ab 

P × ..d × C .16296.±56.54bcde 71169.6±56.54abcdef 1611966±56.54bcd 

P × 10d × SP .1.692.±56.54abcde 7716910±56.54efg 12109.0±56.54cde 

P × 14d × C .0..966±56.54abc 711696.±56.54abcd 1.16976±56.54a 

P × 14d × SP .10.917±56.54bcde 702.917±56.54a 1.16961±56.54a 

O × 6d × C .010912±56.54abcd 77.0967±56.54fg 121.9..±56.54cde 

O × 6d × SP .117911±56.54e 7.009.0±56.54g 1162906±56.54fg 

O × ..d × C .0.19.0±56.54abcde 71.697.±56.54cdefg 167.9.6±56.54bcd 

O × 10d × SP .02.961±56.54abcd 70.6921±56.54ab 1.66906±56.54a 

O × ..d × C .61.9.6±56.54ab 71.6916±56.54cdefg 1.06912±56.54ab 

O × 10d × SP .01.90.±56.54abcd 71.0971±56.54abcdef 1.1196.±56.54ab 

Y × 6d × C .026901±56.54abcd 716.960±56.54abc 1.1.91.±56.54a 

Y × 6d × SP .1.097.±56.54cde 77..92.±56.54cdefg 12.69..±56.54ed 

Y × ..d × C .000911±56.54abcd 71.1906±56.54abcde 1.069..±56.54ab 

Y × 10d × SP .66.96.±56.54a 7.669.1±56.54g 1616966±56.54bcd 

Y × 14d × C .107960±56.54bcde .6209.1±56.54h 117692.±56.54g 

Y × 14d × SP .1.69.0±56.54ed 77..906±56.54fg 16.690.±56.54ef 

Mean having similar letters in each column within each effect are not significantly different. 

Whereas; FA= Flock age, ST= storage period and SP= short period of incubation during storage (SPIDES)  

 

 

Feed conversion rate (FCR) 

The obtained results showed in table (6) revealed 

that broiler chicks hatched from eggs of old flock 

showed significant improvement in average FCR 

(1.40 g feed/g gain) followed by those hatched from 

the prime and young flocks were (1.49 and 1.51g 

feed/g gain, respectively) at the whole period of the 

experiment (0-5 weeks). In addition, chicks hatched 

form eggs stored for 6 days before incubation showed 

the highest average of FCR (1.45 g feed/g gain) 

compared to those hatched from eggs stored 14 or 10 

days, respectively. This result may quite logic sense 

the storage of eggs beyond 7 days decrease chick 

quality on the day hatch (Tona et al., 2004), decrease 

FCR and decrease the growth performance 

subsequently (Tona et al., 2004). Regarding to, the 

effect of short period of incubation during storage 

(SPIDES), significant variations were found in FCR 

due to the effect of SPIDES treatment. Chicks hatched 

from eggs exposed to SPIDES showed higher 

improvement in average FCR mounted (1.44 g feed/g 

gain) than those hatched from untreated one (1.49 g 

feed/g gain). Concerning to, the interaction effects 

among the studied factors on FCR, it is quite clear that 

there were a significant differences in average FCR 

due to the interaction effects. Chicks hatched from 

eggs of old flock, stored for 6 days and treated with 

SPIDES had showed the highest average FCR (1.23 g 

feed/g gain) at the whole period of the experiment (0-

5wks) compared to the other interaction effects among 

studied factors. 
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Table 6.  Least_ square means and standard error (𝑋 ̅ ± 𝑆. 𝐸) for feed conversion (g feed/g gain) of different 

experimental groups as affected by studied factors 

Items feed conversion (g feed/g gain)during 

0 - 3 WKS 3 - 5 WKS 0 - 5 WKS 

FA 

Young .907±0.009a .90.±0.009b .90.±.9..1a 

Prime .917±0.009b .900±0.009a .91.±.9..1b 

Old .911±0.009c .910±0.009c .91.±.9..1c 

ST 

6 days .91.±0.009b .91.±0.009a .910±.9..1c 

10 days .912±0.009a .90.±0.009a .916±.9..1a 

14 days .91.±0.009b .90.±0.009a .916±.9..1b 

SP Control .916±0.008a .90.±0.007a .91.±0.003a 

SPIDES .912±0.008b .91.±0.007a .911±0.003b 

FA×ST×SP  

P × 6d × C .90.±.9.7cd .90.±.9.72de .90.±.9.11d 

P × 6d × SP .911±.9.7def .912±.9.72def .910±.9.11e 

P × ..d × C .917±.9.7efg .91.±.9.72de .916±.9.11e 

P × 10d × SP .911±.9.7h .910±.9.72hi .911±.9.11h 

P × 14d × C .90.±.9.7cd .901±.9.72cd .907±.9.11cd 

P × 14d × SP .91.±.9.7h .9.0±.9.72a .960±.9.11a 

O × 6d × C .916±.9.7fgh .911±.9.72efg .91.±.9.11fg 

O × 6d × SP .9.0±.9.7h .97.±.9.72i .971±.9.11i 

O × ..d × C .916±.9.7fgh .91.±.9.72de .911±.9.11ef 

O × 10d × SP .910±.9.7fgh .966±.9.72b .901±.9.11c 

O × ..d × C .91.±.9.7cde .911±.9.72efg .916±.9.11e 

O × 10d × SP .917±.9.7h .912±.9.72gh .910±.9.11h 

Y × 6d × C .900±.9.7c .921±.9.72b .966±.9.11a 

Y × 6d × SP .912±.9.7fgh .907±.9.72cd .916±.9.11e 

Y × ..d × C .961±.9.7b .902±.9.72c .90.±.9.11b 

Y × 10d × SP .921±.9.7a .91.±.9.72fgh .903±.9.11cd 

Y × 14d × C .912±.9.7de .916±.9.72gh .911±.9.11fg 

Y × 14d × SP .916±.9.7fgh .91.±.9.72fgh .939±.9.11g 

Mean having similar letters in each column within each effect are not significantly different. 

Whereas; FA= Flock age, ST= storage period and SP= short period of incubation during storage (SPIDES)  

 

Mortality rate (MR) 

Data presented in table (7) showed that chicks 

hatched from eggs of old flock showed significant 

lower average mortality rate (MR) mounted (0.33%) 

compared to those hatched from the prime and young 

flocks were (1.0 and 2.16 %, respectively) at the 

whole period of the experiment (0-5 weeks). 

Regarding to the effect of storage period of incubated 

eggs on mortality percentage of post hatched chicks. 

It is clearly found that chicks hatched form eggs stored 

for 14 days before incubation showed the lowest 

average of MR (0.83%) compared to those hatched 

from eggs stored for 6 or 10 days (1.0 and 1.66%), 

respectively. This result was quite differs to the 

embryonic mortality during the incubation, sense the 

conditions of rearing period of grower chicks in the 

farm differ from the conditions during incubation. 

Moreover, the short period of incubation during 

storage (SPIDES) has significant effect on mortality 

rate during the rearing period of chicks. Chicks 

hatched from eggs exposed to SPIDES showed lower 

MR (1.11 %) than those hatched from untreated one 

(1.22 %). Concerning to, the interaction effects among 

the studied factors on MR, although there was a 

significant difference in average MR without specific 

trend due to the interaction effects. It is obvious that, 

mostly the chicks hatched from eggs treated with 

SPIDES and affected with the flock age and period of 

storage as well showed lower MR compared to the 

other interaction effects without applying SPIDES at 

the whole period of the experiment (0-5wks). 

Performance index (PI) 

Chicks hatched from eggs of old flock showed 

significant higher average performance index (PI) was 

(198.88%) compared to those hatched from the prime 

and young flocks were (180.39 and 167.23%, 

respectively) at the whole period of the experiment (0-

5 weeks).this result goes in the same trend of both live 

body weight (LBW) and feed conversion ratio (FCR) 

sense PI %calculated from dividing LBW on FCR in 

the same period of the experiment. No significant 

variations were found in average of PI of grower 

chicks due to the effect of both storage periods of 

incubated eggs or SPIDES treatments. However, 

significant variations were found in average of PI % 

due to the interaction effect among studied factors. 

Chicks hatched from eggs of old flock, stored for 6 

days and treated with SPIDES showed the highest 

average of PI (231.73%) compared to the other 

interaction effects at the whole period of the 

experiment (table, 7). 
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Table 7.  least_ square means and standard error (X ̅ ± S. E) for mortality rate (%) during and performance index 

(%) of different experimental groups as affected by studied factors 

Items Mortality rate  

(%) during  

(0-5 WKS) 

Performance index (%) 

during  

(0-5 WKS) 

FA 

Young 79.6±.9..a .62971±.916b 

Prime .9..±.9..b .6.91.±.916ab 

Old .911±.9..c ..6966±.916a 

ST 

6 days .9..±.9..b .66901±.916a 

10 days .966±.9..a .26901±.916a 

14 days .961±.9..c .6.911±.916a 

SP Control .977±.9..a .209.6±2961a 

SPIDES .9..±.9..b .6.9.2±2961a 

FA×ST×SP  

P × 6d × C .9..±.9..e .2.916±779.1ab 

P × 6d × SP 19..±.9..c ..79.7±779.1ab 

P × ..d × C .9..±.9..e .6.911±779.1ab 

P × 10d × SP .9..±.9..e 7.192.±779.1ab 

P × 14d × C .9..±.9..f .20966±779.1ab 

P × 14d × SP .9..±.9..f .0.9.6±779.1b 

O × 6d × C .9..±.9..e ...910±779.1ab 

O × 6d × SP .9..±.9..f 71.921±779.1a 

O × ..d × C .9..±.9..e .62910±779.1ab 

O × 10d × SP .9..±.9..f .20976±779.1ab 

O × ..d × C .9..±.9..f .62966±779.1ab 

O × 10d × SP .9..±.9..f 7..906±779.1ab 

Y × 6d × C .9..±.9..e .16911±779.1b 

Y × 6d × SP .9..±.9..f .20971±779.1ab 

Y × ..d × C 09..±.9..a .0292.±779.1ab 

Y × 10d × SP 79..±.9..d .66966±779.1ab 

Y × 14d × C .9..±.9..e .669..±779.1ab 

Y × 14d × SP 19..±.9..b .62976±779.1ab 

Mean having similar letters in each column within each effect are not significantly different. 

Whereas; FA= Flock age, ST= storage period and SP= short period of incubation during storage (SPIDES)  

 

Carcass traits 

Results obtained in Table (8) showed that 

absolute weights of carcass weights were 

significantly differed due to the effect of flock age. 

Broiler chicks hatched from older flock showed 

higher average eviscerated, giblets and total edible 

parts were (7.66916, .179.7 and 77.690.g, 

respectively) compared to those showed by chicks of 

both prime and young flock. This result was seemed 

quite logic sense the chicks hatched from eggs of old 

flock resulted the higher average body weight at the 

different time of estimation and at the end the end of 

the experiment as well, thus it showed higher 

averages of carcass traits. However, no significant 

variations were found in average absolute and 

relative carcass weights of broiler chicks due to the 

effect of either storage period or treating with 

SPIDES of incubated eggs. Concerning to the effect 

of interaction effect among studied factors on 

relative and absolute carcass weights of broiler 

chicks, it is clearly found that chicks hatched from 

eggs of old flock, stored for 6 days and exposed to 

SPIDES showed highest average absolute weights of 

eviscerated and total edible parts mounted 77109. 

and 71609.1g, respectively compared to the other 

treatments applied. While, broilers hatched from 

eggs of old flock, stored for 10 days and without 

treating with SPIDES showed highest average 

relative weights of eviscerated and total edible parts 

were 6.916 and 609.2 %, respectively compared to 

the other experimental groups. However, those 

hatched form eggs of old flock, stored for 10 days 

and untreated with SPIDES showed highest average 

absolute and relative of giblets were (.1.966g and 

0977 %, respectively). 
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Table 8. least_ square means and standard error (X ̅ ± S. E) for feed conversion (g feed/g gain) of different experimental 

groups as affected by studied factors 
Items Weights of carcass traits 

Eviscerated Giblets Total edible parts 

g % g % g % 

FA 

Young .6.2922±43.8b 279.6±2.02a ..1910±3.68b 1901±0.15a ..17971±45.28b 2696.±2.10a 
Prime 7...966±43.8a 209..±2.02a .7.910±3.68b 1901±0.15a 7.719.7±45.28a 2.960±2.10a 

Old 7.66916±43.8a 2196.±2.02a .179.7±3.68a 1962±0.15a 77.690.±45.28a 26.56±2.10a 

ST 

6 days ..22922±43.8a 219..±2.02a .7191.±3.68a 1901±0.15a 7...9.6±45.28a 22961±2.10a 

10 days ..6.9..±43.8a 21927±2.02a .7.9.0±3.68a 196.±0.15a 7...9.0±45.28a 2.911±2.10a 

14 days ..169.0±43.8a 21971±2.02a .77962±3.68a 190.±0.15a 7.2.927±45.28a 22961±2.10a 

SP Control ..11911±35.7a 21927±1.65a .7.96.±3.00a 1906±0.12a 7.609.0±36.97a 26976±1.71a 

SPIDES ...7922±35.7a 21960±1.65a .71966±3.00a 196.±0.12a 7..2910±36.97a 26976±1.71a 

FA×ST×SP  

P × 6d × C ..009.±107.29abcd 209.1±4.95ab ..296.±9.02abc 1907±0.38a 7.2796.±110.9abcd 2.900±5.15ab 
P × 6d × 

SP 

7..191±107.29abc 2091.±4.95ab .7.9..±9.02abc 1961±0.38a 7777911±110.9abc 6.9.1±5.15ab 

P × ..d × 
C 

7..09.±107.29abcd 269.1±4.95ab .71966±9.02abc 1966±0.38a 7.16966±110.9abcd 6.927±5.15ab 

P × 10d × 

SP 

7.1.9.±107.29abc 20962±4.95ab .11921±9.02ab 1926±0.38a 7761921±110.9abc 6.916±5.15ab 

P × 14d × 

C 

..6.9.±107.29abcd 21977±4.95ab ...921±9.02bc 19.0±0.38a 7.6.921±110.9abcd 22972±5.15ab 

P × 14d × 
SP 

.60696±107.29bcd 2091.±4.95ab ..79.7±9.02abc 1902±0.38a ..6.90.±110.9bcd 2.966±5.15ab 

O × 6d × 

C 

.62.96±107.29bcd 6.962±4.95b .1696.±9.02ab 190.±0.38a 7..6916±110.9abcd 66912±5.15b 

O × 6d × 

SP 

77109.±107.29a 269.2±4.95ab .1.9.1±9.02abc 1901±0.38a 71609.1±110.9a 6792.±5.15ab 

O × ..d × 
C 

7.609.±107.29abc 6.916±4.95a .7690.±9.02abc 196.±0.38a 77.190.±110.9abc 609.2±5.15a 

O × 10d × 

SP 

7..691±107.29abcd 21900±4.95ab ...9..±9.02abc 1917±0.38a 7.72911±110.9abcd 269.2±5.15ab 

O × ..d × 

C 

7.1.9.±107.29abcd 21922±4.95ab .1.966±9.02a 0977±0.38a 7.6.966±110.9abcd 6.9..±5.15ab 

O × 10d × 
SP 

7..691±107.29ab 2196.±4.95ab .16961±9.02ab 1906±0.38a 71119.6±110.9ab 269.2±5.15ab 

Y × 6d × 

C 

.61691±107.29bcd 20916±4.95ab ..19.1±9.02c 197.±0.38a ..0.916±110.9cd 2.966±5.15ab 

Y × 6d × 

SP 

.66191±107.29bcd 27966±4.95ab .719..±9.02abc 1961±0.38a ..66911±110.9bcd 2291.±5.15ab 

Y × ..d × 
C 

.61.96±107.29bcd 219.1±4.95ab ..7976±9.02abc 1901±0.38a ..019.1±110.9dc 22962±5.15ab 

Y × 10d × 

SP 

.27.9.±107.29d 66906±4.95ab ..1916±9.02abc 1912±0.38a .611916±110.9d 219.0±5.15ab 

Y × 14d × 

C 

.6.191±107.29cd 21906±4.95ab ...961±9.02abc 1900±0.38a ...09.6±110.9cd 269.1±5.15ab 

Y × 14d × 
SP 

.61.9.±107.29cd 669.7±4.95ab .71971±9.02abc 1967±0.38a ..01971±110.9cd 21900±5.15ab 

Mean having similar letters in each column within each effect are not significantly different. 

Whereas; FA= Flock age, ST= storage period and SP= short period of incubation during storage (SPIDES)  

 

Conclusion 

From the obtained results of this study, it could be 

recommended to treating the incubated eggs with 

SPIDES to improve the productive performance of 

broilers. Thus, chicks hatched from old flock, storage 

for 10 days and exposing to SPIDES seemed to be 

adequate to achieve the favorable results for improve 

the productively of broiler chicks.  
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ي بداري رة التخزين وعمر القطيع علي إنتاجتأثير المعاملة الحرارية لبيض التفريخ لفترة قصيرة خلال فترة التخزين , فت
 التسمين

 محمد سويلم حسن, احمد ابو السعود رضوان, جعفر محمود الجندي, أسامة حسن منصور الجارحي
  قسم الإنتاج الحيواني , كلية الزراعة, جامعة بنها, مصر

 
هدفت هذه الدراسة الى البحث في تطبيق المعاملة الحرارية لبيض التفريخ لفترة قصيرة خلال قترة التخزين وعلاقته بفترة التخزين وعمر 

بيضة امهات كتاكيت تسمين سلالة  00511القطيع على الاداء الإنتاجي لدجاج التسمين بعد الفقس. أستخدم في هذه الدراسة  إجمالي عدد 
 -وتم تفريخها في مؤسسة التنمية للتفريخ والانتاج الداجنى , الخانكة -تم الحصول عليها من شركة الدقهلية للدواجن  -(013 -)روص

بيضة (، تم تعريض  0551مصر, قسم البيض عشوائيا الى مجموعتين رئيسيتين بالتساوي ) اشتملت كل مجموعة على  –محافظة القليوبية 
 011ساعة )لتصل درجة حرارة قشرة البيضة الى  0.5درجة فهرنهيت لمدة  015الى حرارة خلال فترة التخزين  بيض المجموعة الاولى الى درجة

اساسية  قسمت كل مجموعة –درجة فهرنهيت ( بينما المجموعة الثانية لم يتم تعريضها الى الحرارة خلال التفريخ والتي اعتبرت مجموعة مقارنة 
وقسمت   -اسبوع على التوالي(  53,  25,  52بيضة( تبعا الى عمر القطيع ) 5551تشمل كل منها على  الى ثلاث تحت مجموعات رئيسية ) 

يوم على التوالي (. تتلخص النتائج المتحصل عليها الى ان الكتاكيت  02,  01, 0كل  تحت مجموعة تبعا لفترة التخزين الى ثلاث  مجموعات ) 
ره اعلى متوسط وزن جسم , زيادة مكتسبة في وزن الجسم , دليل اداء انتاجي واعلى تحسن في معامل الفاقسه من القطيع الاكبر في العمر اظه

كما انها سجلت اقل نسبة نفوق للطيور طوال فترة التجربة مقارنة بالقطيع الصغير والمتوسط في العمر. كما  -التحويل الغذائي وصفات الذبيحة 
تأثير معنويى على بعض الصفات الانتاجية لكتاكيت التسمين بعد الفقس . اظهرت النتائج بشكل  اوضحت النتائج ان تخزين بيض التفريخ له

واضح تأثير معنوي لمعاملة بيض التفريخ بالحرارة لفترة قصيرة خلال فترة الخزين على تحسين صفة وزن الجسم ، الزيادة النسبية في وزن 
–بينما لم يكن لها تأثير معنوي على دليل الاداء الانتاجي وكذلك صفات الذبيحة  –التفوق الجسم معامل التحويل الغذائي وكذلك  تحسين نسبة 

 تكما اوضحت النتائج وجود تأثير معنوي للتداخل بين العوامل محل الدراسة على معظم الصفات التي تم دراستها . حيث من الواضح أن الكتاكي
يوم وتم تعريضها الى الحرارة لفترة قصيرة خلال فترة التخزين اظهرت أعلى  01والمخزن لمدة الناتجة من بيض التفريخ للقطيع الكبير في العمر 

تحسن في صفات وزن الجسم ، الزيادة المكتسبة في وزن الجسم معامل التحويل الغذائي وكذلك اقل معدل نفوق في الطيور . بينما اظهرت 
ساعة وتم رفع درجة حرارته خلال فترة التفريخ زيادة معنوية  0في العمر والمخزن لمدة الكتاكيت الفاقسه من البيض الناتج من القطيع الكبير 

لذا يمكن التوصية من نتائج هذه الدراسة بالمعاملة الحرارية لبيض التفريخ اثناء فترة التخزين  -في معدل التحويل الغذائي ودليل الاداء الانتاجى
 01كذلك  اوضحت الدراسة ان الكتاكيت الفاقسة من بيض القطيع الكبير في العمر والمخزن لمدة   -لتحسين الاداء الانتاجي للكتاكيت الفاقسة 

 ايام وتم معاملته بالحرارة افضل النتائج في تحسين انتاجية كتاكيت التسمين. 
 
 

 


