
Egyptian J. Anim. Prod., 52, Suppl. Issue, April (2015): 115-125 

Issued by The Egyptian Society of Animal Production 

EFFECT OF DISINFECTANTS, FLOCK PHYSIOLOGICAL STATUS, 

SEASON AND STORAGE PERIOD OF BROILER BREEDER EGGS ON 

FIELD HATCHABILITY AND HATCHERY OPERATION QUALITY 

UNDER NEW-SALHEYA CITY SITUATION 
 

A.M. Hanafy, E.G. Ahmed, A.M. Abdel-Ghany and M.H. Nashaat 
 

Animal Production Department, College of Agriculture, Suez Canal University, Ismailia, Egypt 

  

SUMMARY 
 

 The present field study was conducted to determine the effects of: 1) 3 types of disinfectants (i.e. 

Biosentry-904, Egg-Washer-Pro and Virkon-S); 2) storage duration (i.e. from 1 through 6 days); 3) 

flock production stage (before peak, from 28 to34 weeks and at peak production stages, from 35 to 45 

weeks of flock age) and 4) season (i.e. Spring and Winter) on hatchery operation quality of a Cobb 

broiler breeder flock. Data analyzed was comprised of about five hundred and seventy four thousand 

(574,000), eggs.  

 Traits studied were percentages of on %overall (Trolley) hatchability along with fertility, clear 

(infertile) eggs, hatchability (%hatched chicks), %eggs losses (exploded), % Abnormal embryonic 

positions, %Omphalitis, %pipped eggs in addition to % early and late embryonic mortality of egg tray. 

The superiority in most traits has been related, generally, with Egg-Washer-Pro and Biosentry-904, 

followed in most traits by Virkon-S and eventually the control group. Storage period had high 

significant effects (P< 0.001 or P< 0.0001) on % overall (Trolley) hatchability; % apparent 

fertility; %infertility; hatched chicks, %late embryonic mortality and % pipped eggs traits. Results 

revealed generally that most hatchery measurements can be improved by storing fertile eggs for two to 

four days before being set in incubators. Most characteristics of incubation measurements varied 

significantly with flock production status (peak effect). All studied traits varied insignificantly with 

season effect, but % pipped eggs (P< 0.01). 

 

Keywords: disinfectants, storage period, physiological status, hatchability, hatchery operation 

quality, Broiler breeder.   

 

INTRODUCTION 
 

 Hygiene is an important aspect and major 

concern to poultry industry-, particularly in the 

hatcheries. Poor hygiene leads to reduced 

hatching rates and poor chick quality (Brake and 

Sheldon, 1990; Fueng-Lin et al., 1996). In fact, a 

strong bacterial penetration through the egg shell 

will affect several aspects in hatching quality, in 

many ways such as early embryonic mortality, 

egg yolk infection, day-old-chick mortality 

before hatching and heterogeneity of the chicks 

during the first week of age. With the 

progressive development of the poultry industry, 

it is feasible that sanitizing hatching eggs should 

start as fast as possible after collection, the 

standpoint that is essential to reduce the risks and 

to control the number of microorganisms on 

shell surface by an adequate method and/or 

compound (Gheith et al., 2005; Gehan et al., 

2009) is important. It is therefore evident that 

maximum sanitary standards must be practiced 

in hatcheries in order to minimize the soiling of 

eggs and to destroy the detrimental 

microorganisms before they enter into the egg 

(Chima et al., 2012) which ascertain the 

importance of establishing a pathogen reduction 

program within the entire poultry production 

industry. 

 Impact of disinfectants as a hatchery 

operation is to onslaught salmonella and other 

microorganism that affect the qualities of 

hatching chicks, where salmonellae may 

proliferate as the embryo develops, divide up, 

allocate at hatching and spread in the hatching 

machine (Cason et al., 1994). Organism type and 

the immediacy of treatment affected significantly 

the efficacy and success of disinfection (Cox and 

Bailey, 1991). Also hatcheries play a role as the 

check point in avoiding infection in production 

cycle. Leaving the floor eggs and strict hygiene 

of the nests at the farm is necessary to reduce the 

bacterial load. 

 Disinfecting hatching eggs is a critical 

control point in the poultry hatchery where 

facing a wide variety of pathogen such as 

bacteria, fungi, viruses and protozoa. All 

disinfectants used in the hatchery should be 

highly germicidal, nontoxic, non-corroding and 

non staining, soluble in water, capable of 

penetrating materials and surfaces, unassociated 

with pungent odors and readily available and 

inexpensive (North, 1984; Scott and Swetnam, 

1993a). Sanitizers may be grouped according to 

their base ingredient. The major families of 
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disinfectants are the following: halogens 

(chlorine, iodine), aldehydes, quaternary 

ammonium compounds (QACs), phenol and 

derived and oxidizing agents (Samberg and 

Meroz, 1995). Each family has its own 

characteristics and their activity spectrum is 

relatively specific (Scott and Swetnam, 1993b). 

Hydrogen peroxide is easily destroyed after use 

and poses minimal safety problems. It has been 

used as sanitizers for reduction of total bacteria 

and salmonella in hatching cabinet in liquid or 

spray forms, apparently without adversely 

affecting hatching potential (Mauldin and 

Wilson, 1988; Sheldon and Brake, 1991). 

However, Virkon-S was essentially ineffective 

against the inoculated microorganisms (Scott and 

Swetnam, 1993b). QACs globally demonstrate 

and were effective in 95% reduction of the major 

hazard, salmonella, incubated to hatchery eggs 

(Cox et al., 2007).  

 All disinfectants are less effective in the 

presence of organic material present on the shell. 

Organic matter interferes with the action of 

disinfectants by coating the pathogen and 

preventing contact with the disinfectant and this 

effect may vary with different groups of 

disinfectant (Russell et al., 1992). Information 

on such variations is required to select the most 

appropriate disinfectant for application in the 

hatchery. Spraying hatching eggs by Egg-

Washer-Pro disinfectant which includes 

digestive enzymes capable of digesting the 

organic matter found on the surface of egg shell 

and depriving the microorganism from the media 

it needs during the process of penetration.  

 The hatchability of eggs set is dependent not 

only on bio-security management, but also on 

hatchery-related factors, such as storage periods 

or incubation programs (King
,
ori, 2011). Also 

the age of the flock and number of storage days 

are typically included in the analysis and 

optimization of hatchery results, but very often, 

insufficient attention is paid to the quality of the 

hatching eggs. Many researchers recorded that 

prolonged storage time caused a decrease in the 

hatchability and chick quality of broiler breeder 

eggs (Alsobayel et al., 2013 and Khan et al., 

2013; 2014), guinea fowl eggs (Moreki and 

Mack, 2013) and quail eggs (Romao et al., 2008; 

Othman et al., 2014). The hatchability was 

significantly reduced when eggs were stored for 

8 days compared to 6 days or less. While 

external quality of hatching eggs is usually 

considered, there is much debate regarding 

internal quality control on a regular basis. Thus, 

every effort should be taken to ensure that 

hatching eggs are not stored for more than 6 

days. 

 Therefore, the present study was conducted 

under field conditions, to determine the effects of 

three types of disinfectants (Quaternary 

ammonium, Enzymes and Oxidizing agents), 

storage duration (six periods), season (spring and 

winter) and flock production status (before and 

at peak) on the hatchability and hatchery 

operation quality of the Cobb broiler breeder 

under New-Salheya City Situations. 

 

MATERIALS AND METHODS 
 

 The controlled experimental work was 

carried out during the period from February to 

June 2011, in Poultry Investment Misr Company 

in New Salheya City, Sharqia Governorate, 

Egypt. 

 About five hundred and seventy four 

thousand eggs produced from a commercial 

broiler breeders flock, Cobb strain, were used in 

this field study. Fertile eggs were collected for 

17 weeks during the period from 28 to 45 week 

of age. Eggs collected from 28 to 34 week of 

flock age were considered as before peak while 

from 35 to 45 weeks were estimated as at peak 

production. Daily on-farm collected eggs were 

transported to the hatchery to be stored or 

incubated according to production plans. The 

storage periods for eggs till incubation were 

from 1- 6 days under conditions of 18
 о

C and 

75% relative humidity. Before incubation, 

suitable eggs were selected and arranged in the 

trays fitting inside the trolley. These trollies were 

moved to incubation machines or to refrigerators 

according to hatchery routines. 

 

Preparation of disinfectants and eggs 

treatments: 
 In the receiving room, selected eggs were 

sprayed with one disinfectant per one trolley and 

the 4
th

 trolley has been left unsprayed (control). 

The first trolley was sprayed by, Biosentry-904, 

(Quaternary ammonium compound). The 

disinfectant mode of action is cytolyses damage 

to microorganism cells. It is prepared by 

dissolving 4 ml Biosentry-904 per 1 liter of tap 

water .The second trolley was spraying by Egg-

Washer-Pro (enzymatic) which includes 

digestive enzymes capable of digesting the 

organic matter found on the surface of egg shell 

and depriving the microorganism from the media 

it needs during the process of penetration. The 

solution of this enzymatic disinfectant is 

prepared by mixing 3 ml Egg-Washer-Pro per 1 

liter tap water. The third trolley was sprayed 

with Virkon-S (Oxidizing agent). This group of 

disinfectants releases nascent or emerging 

Oxygen atom which destroys the enzyme and 

ribosome system of the microorganisms. It is 

prepared by liquefying 5 gm Virkon-S per 1 liter 

of tap water. About 2 hours post-spraying, eggs 

were allowed to dry for avoiding chemicals 

composition changes inside the hatchery.  

 

The hatchery machines and eggs management 
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 The 12 cabinet hatchery machines are 

comprised from units of smaller Petersime setter 

(Belgium) with a capacity of 115,200 hatching 

eggs divided into six patches. Each patch 

(19,200 eggs) was comprised of four trolleys 

with a trolley capacity of 4800 eggs arranged in 

32 trays, each tray containing 150 eggs. 

 Three trays were taken from each trolley as 

sampled during incubation and at hatching. One 

tray was chosen as a sample from the 

uppermost/topmost of trolley while the second 

sample (tray) was from the core/middle and the 

third sample was from the floor/bottom. The 

whole sample is consisted from 3 trays/treated 

equaling 1,800 eggs per patch. During the whole 

studying period, 17 weeks, a total of 30 patches 

were sampled. Consequently, this totaled 54,000 

eggs during the whole studying period. 

 The environmental conditions inside the 

incubator were 37.7 °C and 60% relative 

humidity. Due to rationality considerations 

related to commercial practices, eggs were 

candled not before the 7
th

 day of incubation 

period. On the 18
th

 day of incubation, the eggs 

were transferred to the hatcher in plastic-basket-

like-trays and incubated at 37.2 °C and 70% 

relative humidity for 3 days. 
 

Traits studied: 
 At hatching day, the healthy flourishing alive 

chicks in each tray treatment were counted 

(numbers of healthy hatched chicks). Un-hatched 

eggs at all candled stages opened and the case of 

embryo death was determined by visual 

inspection (numbers of early dead, 1-7 days; late 

dead, 8-21 days). Eggs that did not show early 

embryonic death were counted as infertile. 

Chicks that couldn't emerge from the egg for any 

reason were considered pipped chicks. 

 Data collected all over the period of the study 

on %overall (Trolley) hatchability, number of 

fertile, number of %infertile (clear), number of 

hatched chicks per sample, number of egg losses, 

Abnormal embryonic positions, number of 

Omphalitis cases, number of pipped eggs, 

number of early and late embryonic mortality of 

each egg tray.  

 The percentages of hatchery trait 

measurements were calculated according to the 

following equations.  

% apparent fertility = (numbers of fertility / 150 

eggs) * 100, % infertility (clear %) = (numbers of 

infertile eggs / 150 eggs) * 100, Hatched chicks% 

= (numbers of hatched chicks / 150 eggs) * 100; 

and (numbers of hatched chicks/ numbers of 

fertility), Egg losses % = (numbers of eggs losses 

/150 eggs) * 100, Abnormal embryonic 

positions% = (numbers of abnormal embryonic 

positions / 150 eggs) * 100, Omphalitis% = 

(numbers of Omphalitis cases / 150 eggs) * 100, 

Pipped eggs% = (pipped Eggs / 150 eggs) * 100, 

Early embryonic mortality% = (numbers of early 

embryonic mortality at 7 days candling / 150 

eggs) * 100. Late embryonic mortality % = 

(numbers of late mortality embryonic / 150 eggs) 

* 100, %Patch hatchability= {numbers of hatched 

chicks / total number of eggs in a trolley (4800 

eggs)} * 100 to be used as contemporary 

standard. 

 

Statistical Analysis: 
 Data of %overall hatchability, and on% 

apparent fertility, %infertility (clear), % 

hatchability, % eggs losses, %Abnormal 

embryonic positions,  % Omphalitis, % pipped 

eggs, % early and %late embryonic mortality of 

egg tray were analyzed using SAS 9.3 (2003). 

Values were transformed to arcsine before 

analysis and recoded back to normal values to 

get the tabulated means. The linear fixed model 

adopted for the analysis comprised the effects 

types of disinfectants, storage period, peak of 

egg production and season status. This output of 

statistical analysis was presented in Table (1). 

This output reveals that interactions were mostly 

non-significant and it is statistically acceptable to 

discuss the main effects of factors involved in 

the model. 

 

RESULTS 

 

Effect of disinfectant type: 
 No significant effects were detected for the 

effect of the disinfectant type on all traits under 

this study except that for %early embryonic 

mortality (P< 0.05), Table (1). Means of 

the %overall hatchability, Table (2), revealed a 

general trend with disinfectant type. The higher 

merits and consequence have been related, 

however, with Egg-Washer-Pro and Biosentry-

904, followed in most traits by Virkon-S and 

eventually the control group. 

 As shown in Table (2), early and late 

embryonic mortality showed low values for Egg-

Washer-Pro disinfectant while the highest values 

were recorded for Virkon-S disinfectant without 

clear trend for the other disinfectants treatments. 

On the other hand, the worst values of % 

Omphalitis were recorded by disinfectant 

treatments compared to control groups. In 

contrast, % abnormal chicks were low for all 

disinfectant treatments compared to the control 

group. Nevertheless, the highest value 

of %pipped eggs was recorded for Biosentry-904 

while the lowest value recorded by Virkon-S 

disinfectant (Table 2). 
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Table 1. Least Squares analysis of variance (ANOVA) of different factors affecting hatchability measurements of Cobb Broiler Breeders under New-Salheya; Sharkia 

Province Situations 

Traits % DF 

Trolley-overall-

hatchability 

Tray hatched 

chicks 

Apparent 

Fertility 
Infertility 

Fertile 

hatchability 
Omphalitis 

Abnormal 

chicks 
Early mortality Late mortality Pipped Eggs Egg Losses 

F
 

V
al

u
e 

P 

Value 

F 

Value 

P 

Value 

F 

Value 

P 

Value 

F 

Value 

P 

Value 

F 

Value 

P 

Value 

F 

Value 

P 

Value 

F 

Value 

P 

Value 

F 

Value 

P 

Value 

F 

Value 

P 

Value 

F 

Value 

P 

Value 

F 

Value 

P 

Value 

Disinfectants 

(Dis.) 
3 1.03 0.3827 0.61 0.6100 0.20 0.8981 0.20 0.8981 0.79 0.5025 0.40 0.7518 1.70 0.1670 3.46 0.0168 0.35 0.7914 0.49 0.6890 0.54 0.6583 

Storage (St) 5 10.32 <.0001 10.73 <.0001 7.19 <.0001 7.19 <.0001 6.86 <.0001 2.73 0.0197 0.75 0.5879 2.22 0.0519 6.17 <.0001 4.82 0.0003 0.77 0.5721 

Dis X St 15 0.29 0.9951 0.77 0.7075 0.89 0.5797 0.89 0.5797 0.87 0.6003 0.81 0.6661 0.77 0.7103 1.05 0.4033 0.73 0.7584 1.05 0.4041 0.61 0.8696 

Production Status  

(P) 
1 44.28 <.0001 34.42 <.0001 12.99 0.0004 12.99 0.0004 25.59 <.0001 0.07 0.7926 0.03 0.8709 8.68 0.0035 2.18 0.1408 23.92 <.0001 3.91 0.0490 

Dis X P 3 0.17 0.9162 0.98 0.4034 1.40 0.2427 1.40 0.2427 0.41 0.7467 0.13 0.9449 1.70 0.1661 0.32 0.8124 2.33 0.0743 0.21 0.8920 1.95 0.1210 

St X P 1 24.01 <.0001 20.95 <.0001 10.99 0.0010 10.99 0.0010 13.60 0.0003 0.38 0.5397 5.95 0.0152 7.26 0.0074 3.84 0.0509 2.71 0.1010 0.00 1.0000 

Dis X St X P 3 0.33 0.8042 0.09 0.9648 1.01 0.3867 1.01 0.3867 0.47 0.7033 0.76 0.5163 1.42 0.2363 0.94 0.4215 0.55 0.6457 1.08 0.3561 0.44 0.7226 

Season 

(S) 
1 1.62 0.2069 1.69 0.1940 0.03 0.8521 0.03 0.8521 2.80 0.0950 1.77 0.1840 3.34 0.0686 0.17 0.6776 0.73 0.3927 6.87 0.0092 1.59 0.2085 

Dis X S 3 0.09 0.9642 0.29 0.8297 0.24 0.8699 0.24 0.8699 0.25 0.8609 0.60 0.6166 1.15 0.3282 0.08 0.9724 0.83 0.4781 0.07 0.9740 0.12 0.9475 

St X S 1 0.05 0.8261 0.40 0.5269 0.64 0.4235 0.64 0.4235 1.50 0.2212 0.73 0.3947 2.34 0.1268 0.28 0.5958 0.22 0.6425 2.68 0.1028 0.81 0.3687 

Dis X St X S 3 0.35 0.7911 0.11 0.9548 0.16 0.9256 0.16 0.9256 0.16 0.9264 0.39 0.7636 1.87 0.1338 0.64 0.5881 1.67 0.1743 0.20 0.8969 0.81 0.4876 
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Effect of storage period: 
 Results showed that effects of storage period 

were significant (Table 1), on most incubation 

egg measurements (i.e. % overall hatchability, % 

apparent fertility, % 

infertility, %hatchability, %late embryonic 

mortality and % pipped eggs traits (P< 0.001; P< 

0.0001). The results in Table (3) showed that 

means of storage period affected the 

characteristics of incubation measurements under 

New-Salheya; Sharkia Province Situations. 

 

Table 2. Effect of disinfectants (i.e. Biosentry-904, Virkon-S and Egg-Washer-Pro) on 

hatchability measurements of Cobb Broiler Breeders under New-Salheya; Sharkia Province 

Situations 

Traits% 
Control 

Disinfectant 
P- 

value 
Biosentry-

904 
Virkon-S 

Egg- 

Washer-Pro 

Mean SE Mean SE Mean SE Mean SE  

Trolley-overall-

hatchability 
87.17 0.42 87.59 0.53 87.49 0.51 87.66 0.50 0.53 

Tray hatched chicks 87.95 0.39 87.71 0.46 87.87 0.4 88.51 0.43 0.37 

Apparent Fertility 96.25 0.21 96.27 0.23 96.1 0.19 96.47 0.23 0.84 

Infertility  3.75 0.21 3.73 0.23 3.95 0.18 3.53 0.23 0.84 

Fertile hatchability 91.36 0.33 91.07 0.34 91.43 0.33 91.73 0.36 0.25 

Omphalitis 0.77 0.04 0.86 0.06 0.88 0.08 0.93 0.07 0.87 

Abnormal chicks 1.03 0.21 0.86 0.07 0.81 0.08 0.95 0.15 0.95 

Early mortality 2.38
a
 0.15 2.41

a
 0.14 2.63

a
 0.16 2.23

b
 0.14 0.05 

Late mortality 1.25 0.11 1.25 0.11 1.26 0.12 1.22 0.10 0.55 

Pipped Eggs 4.61 0.22 4.73 0.22 4.26 0.21 4.64 0.25 0.38 

 Egg Losses 0.73 0.07 0.67 0.00 0.79 0.08 0.67 0.00 0.62 

 

Table 3. Effect of storage period (from one through six) on hatchability measurements of Cobb 

Broiler Breeders under New-Salheya; Sharkia Province Situations 

Traits % 

Storage duration (days) 
P- 

value 
One Two Three Four Five Six 

Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE 

Trolley-

overall-

hatchability 

85.18c 0.58 85.84bc 0.89 88.75a 0.2 87.33ab 0.29 85.63bc 0.67 86.05ab 0.76 0.0001 

Tray 

hatched 

chicks 

85.5c 0.69 86.31bc 0.65 89.47a 0.23 87.72ab 0.37 86.11bc 0.81 86.11bc 1.14 0.0001 

Apparent 

Fertility 
94.56d 0.46 95.38dc 0.31 96.96a 0.12 96.11abc 0.2 96.39ab 0.62 95.61bc 0.56 0.0001 

Infertility  5.44a 0.46 4.62ab 0.31 3.06d 0.12 3.89bcd 0.2 3.61cd 0.62 4.39bc 0.56 0.0001 

Fertile 

hatchability 
90.43ab 0.62 90.43ab 0.48 92.27a 0.22 91.25ab 0.31 89.37b 0.97 90.05b 0.98 0.0001 

Omphalitis 0.76 0.10 0.75 0.04 0.91 0.06 0.8 0.05 1.13 0.14 0.89 0.14 0.704 

Abnormal 

chicks 
0.67 0.00 0.79 0.07 1.01 0.11 0.88 0.11 0.67 0.00 0.00 0.00 0.6762 

Early 
mortality 

3.67 0.46 2.43 0.19 2.20 0.10 2.59 0.14 2.56 0.48 2.28 0.41 0.1827 

Late 

mortality 
0.8b 0.13 1.15b 0.09 1.24b 0.08 1.17b 0.11 1.2b 0.17 2.40a 0.27 0.0001 

Pipped 

Eggs 
4.39bc 0.36 5.29ab 0.29 4.11c 0.16 4.6abc 0.21 5.67a 0.7 4.78abc 0.5 0.0001 

 Egg 

Losses 
0.67 0.00 0.71 0.05 0.71 0.05 0.78 0.11 0.00 0.00 0.00 0.00 0.9049 
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 However, no significant effects were detected 

for storage period on the remainder traits. The 

results proved superiority of the three and four days 

of storage on hatched chicks compared to other 

groups, followed without clear preference trend by 

two, five and six days, while the lowest values was 

recorded by one day storage period, respectively. On 

the other hand, the values of % early embryonic 

mortality were reduced while the values of late 

embryonic mortality increased with progress of 

storage days. All these results revealed generally 

that most hatchery measurements can be improved 

considerably by storing fertile eggs for two to four 

days before setting eggs in incubators  
 

Effect of egg production status (before and at-

peak): 
 As shown in Table (1), most the 

characteristics of incubation measurements 

varied significantly with flock production status 

(peak effect). The recorded values for most 

studied traits (i.e. %overall hatchability, % 

hatchability, % fertility and % infertility, % early 

embryonic mortality and %pipped eggs) varied 

significantly (P<0.01, P<0.001 or P<0.001) with 

flock production status (peak effect- i.e. at 

middle age-table 4). In contrast, the effect of egg 

production before peak (young age-table 4) 

proved best results for the remainder traits 

(i.e. % Omphalitis, % Abnormal chicks, %late 

embryonic mortality and % egg losses). 

 

Effect of season:  
 Only %pipped eggs trait was significantly 

(P< 0.01 - table 1) varied with season effect in 

favor of winter season (Table 5), while the 

remainder of incubation measurements 

characteristics were insignificantly varied. 

 

Table 4. Effect of flock physiological status (i.e. Before peak and At peak) on hatchability 

measurements of Cobb Broiler Breeders under New-Salheya; Sharkia Province Situations 

Traits % 

Egg production 

P-value Before peak At peak 

Mean SE Mean SE 

Trolley-overall-hatchability 86.21
b
 0.46 88.32

a
 0.21 0.0001 

Tray hatched chicks 86.76
b
 0.4 88.84

a
 0.21 0.0001 

Apparent Fertility 95.81
b
 0.19 96.59

a
 0.12 0.0007 

Infertility  4.22
a
 0.19 3.41

b
 0.12 0.0006 

Fertile hatchability 90.53
b
 0.31 91.98

a
 0.18 0.0001 

Omphalitis 0.76 0.04 0.92 0.04 0.8154 

Abnormal chicks 0.88 0.09 0.93 0.08 0.6762 

Early mortality 2.81
a
 0.13 2.14

b
 0.08 0.0009 

Late mortality 1.04 0.09 1.35 0.06 0.2981 

Pipped Eggs 5.00
a
 0.2 4.27

b
 0.13 0.0001 

 Egg Losses 0.72 0.03 0.73 0.07 0.1454 

 

Table 5. Effect of season (i.e. Spring and Winter) on hatchability measurements of Cobb Broiler 

Breeders under New-Salheya; Sharkia Province Situations 

Traits % 

Season 

P-value Spring Winter 

Mean SE Mean SE 

Trolley-overall-hatchability 88.02 0.24 86.94 0.41 0.2096 

Tray hatched chicks 88. 56 0.24 87.47 0.34 0.1940 

Apparent Fertility 95.54 0.14 96.01 0.16 0.8521 

Infertility  3.46 0.14 3.99 0.16 0.8534 

Fertile hatchability 91.72 0.21 91.07 0.27 0.0950 

Omphalitis 0.46 0.04 0.31 0.03 0.1840 

Abnormal chicks 0.09 0.02 0.25 0.04 0.0686 

Early mortality 2.10 0.10 2.53 0.12 0.6776 

Late mortality 0.91 0.07 0.59 0.06 0.3927 

Pipped Eggs 4.40b 0.15 4.70a 0.17 0.0092 

 Egg Losses 0.02 0.01 0.13 0.02 0.2085 

 

DISSCUTION 
 

 The results of this study demonstrate 

superiority of all disinfectants in improving most 

of hatching eggs traits compared with control 

treatment. The utmost usefulness of most traits 

was recorded by the Egg-Washer-Pro 

(Enzymatic) disinfectant followed by Biosentry-

904 (Quaternary ammonium compound) and 

Virkon-S (Oxidizing agent). Disinfectant 

selection and use are crucial to a good hatchery 

sanitation program (Wineland and Carmen, 

2007). Consequently, improved hatchability may 

be as a direct result of decreased microbial 

contamination of the egg. Egg-Washer-Pro is 
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considered a safe disinfectant since it includes 

only digestive enzymes capable of digesting the 

organic matter found on the surface of egg shell 

and depriving the microorganism from the media 

it needs during the process of penetration. 

Therefore, it has dual mode of action of good 

cleaning and microbial stabilizing disinfectant 

activity. This is allowing for a long enough 

contact time and thus saving on water 

consumption, energy costs and cleaning time 

with exceptional grease-cutting properties, 

superior detergency, removal of dried on soiling 

and staining and eventually removes calcium 

deposits, whilst safer for the operator, is a green  

agricultural and food processing disinfectant 

designed to address concerns about food security 

and traceability for hatcheries with low corrosion 

formula since the enzymes were of high 

specificity. 

 The results showed that Egg-Washer-Pro 

treatment had no detrimental impact on the 

cuticle of the egg or the developing embryo. 

From the above reasons, it can be emphasized 

the importance of the choice and use of 

disinfectants to improve the qualities of hatching 

chicks (Zeweil et al., 2015).  

 In addition, Egg-Washer-Pro improves 

hatchability and reduces internal contamination 

of eggs. Although hatching egg disinfection is 

often helpful to reduce contamination on egg 

shell surface, it is not the only solution and 

special attention should be taken to produce 

microbial free egg that does not need to be 

disinfected. Less microbial contamination could 

also aid in the production of cleaner and 

healthier chicks (Harry, 1957). It is obvious that 

the results of disinfection are greatly influenced 

by the timing of treatment and the type of 

disinfectant.  

 A major cause of increased first week chick 

mortality is %Omphalitis, or navel yolk sac 

infection, which is a problem related to hatchery 

sanitation. Early mortality usually begins within 

24 hours of the hatch and peaks by 5 -7 days. 

For % Omphalitis to occur, causative bacteria 

such as Staphylococcus, Streptococcus and 

Proteus must be present. The likelihood of % 

Omphalitis developing is much higher in a batch 

of eggs that includes more dirty eggs, or if the 

hatcher components and equipments are not 

thoroughly cleaned and disinfected (Mayes and 

Takeballi, 1983). Also, there is a relationship 

between airborne microbial pathogens and 

bacterial contamination of eggs and hatching 

chicks (Magwood, 1962; 1964). Bacterial 

contamination of yolk sacs can alter nutrients 

found in the yolk, rendering them unavailable for 

absorption by the yolk sac membranes (Sander 

and Wilson, 1999) and adversely affect passive 

antibody absorption (Sander et al., 1998). 

Furthermore, nutrients in the yolk combined with 

the body temperature of the chick will produce 

rapid bacterial multiplication. Maternally derived 

immunity will not offer sufficient protection 

against this invasive challenge while the chick’s 

own immune system is still immature. In the 

present study, used disinfectants slightly 

increased % Omphalitis and pipped of the 

hatching eggs. This could not probably be 

resulted from the harmful effect of disinfectants, 

since control treatment had higher %early 

embryonic mortality and abnormal chicks and 

lower hatchability than treated eggs. However 

spraying hatching eggs with Egg-Washer-Pro 

can be an effective way to reduce the number of 

microorganisms on the hatching eggs. 

 The results of this study showed that storage 

of eggs for three or four days proved superiority 

for most hatchability traits. The lowest values of 

the traits were recorded for eggs stored for one 

day and non clear trend observed for rest of days 

of stored eggs. These results are in agreement 

with most of the previous studies which reported 

that 3 days or and even till 5 days of storage 

acquired better hatchability measurements 

compared with longer storage days (Petek and 

Dikmen, 2006; Reijrink et al., 2009; Egbeyale et 

al., 2013; Khan et al., 2013 and 2014). An 

epidemiological study of Dutch hatchery data 

(Yassin et al., 2008) showed that, on average, 

each extra day of storage at the hatchery before 

the seventh day reduced hatchability by 0.2 %, 

rising to 0.5 % after the seventh day. Indeed, 

storage from seven days or more alters the 

characteristics of albumen, reduces incubation 

yield, increases incubation period and can 

damage embryonic development. This decrease 

in viability of the embryo may be caused by 

changes in the embryo or by changes in certain 

physical aspects of the egg, namely albumen pH 

which causes movement of nutrients from the 

albumen to the blastoderm and may reduce 

resistance to gaseous diffusion (Lapao et al., 

1999). Egbeyale et al. (2013) reported that 

excessive storage duration makes unsuitable 

environment for embryo survival through 

evidence of necrosis and regressive changes in 

the blastoderm and hence fail to develop. 

Furthermore, extended periods of egg storage 

cause degradation of albumen which in turn, 

causes the movement of the blastoderm into 

close proximity to the eggshell which 

sequentially leading to the early embryonic 

mortality (Brake et al., 1993). Khan et al., 

(2014) suggested that increase of embryonic 

mortality could be due to water loss and albumen 

degradation during storage.  

 Results in Table (3) revealed no significant 

effect for storage period on early mortality, 

Omphalitis, egg losses and abnormal chicks 

traits under consideration. The worst values for 

early mortality, Omphalitis, abnormal chicks and 

egg losses were detected for eggs stored for 5, 3, 

and one day(s), respectively. The results showed 
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clear trend of effect of storage period on %early 

embryonic mortality. Egbeyale et al. (2013) 

showed that the higher embryonic mortality 

could be as a result of cell death during pre-

incubation storage period. Assuming chicks are 

brooded properly, high early mortality is usually 

related to a hatchery or breeder flock problems. 

During the cooling process the egg contents 

begin to shrink producing negative pressure. 

This is one of the more opportune times for 

bacteria on the shell surface to penetrate the 

eggshell. On the other hand, Christensen et al. 

(2003) observed that optimal hatching results 

and chick quality can be achieved if eggs are set 

after an initial adaptation period of about one to 

two day(s). This allows carbon dioxide to be 

released from the egg, which increases albumen 

pH, and improves carbohydrate utilization, by 

the embryos. Also, Asmundson and MacLlriath 

(1948) reported that eggs stored for a few days 

presented higher hatchability than those set in an 

incubator immediately after lay. However, the 

hatching performance would most certainly be 

improved by reducing the length of the storage 

period.  

 In the present study, most incubation egg 

traits varied significantly with flock production 

status (peak) effect (Table 4). The best recorded 

values for trolley-overall-hatchability, %hatched 

chicks, % fertile and infertility %, %early 

embryonic mortality and %pipped eggs were for 

at–peak egg production. Similar results have 

been observed previously by Alsobayel (1992), 

Pedroso et al. (2005) and Alsobayel et al. (2013) 

who reported highly significant (P < 0.05) 

difference of the effects of breeders age on 

fertility rate and hatchability percentage. The 

highest fertility rate among the age of hen groups 

was found in middle aged hens followed by 

youngest group of hens and the fertility 

decreased with the increase in hen’s age 

(Othman et al., 2014). Islam et al., (2008) 

showed that, with groups of breeder hens, the 

highest hatchability was found in 41 to 60 weeks 

and lowest in 28 to 40 weeks. There may be a 

distinct explanation for the higher fertility and 

hatchability % of eggs from peak production 

flocks. Hens at peak production are of optimum 

physiological reproductive age and consequently 

that affects their ability to fertilize their egg upon 

mating. Also, they produce good quality eggs 

and embryos that grow at an optimum rate, 

which may result in high hatchability rate (Tona 

et al., 2004). Furthermore, eggs from peak 

production flocks hatch earlier than eggs from 

younger or older flocks. Consistence with this 

explanation, our results showed that the 

percentages of early embryonic mortality and 

pipped eggs were highly significant (P< 0.0001) 

in eggs from 28 to 34 weeks old (before peak). 

Suarez et al., (1997), Applegate (2002) and 

Dudusola (2013) reported that eggs from young 

breeder hens have small yolk and consequently 

less yolk lipid available for the embryo, resulting 

in greater embryo mortalities.  

 In present results, the effect of egg 

production before peak proved best values for % 

Omphalitis, % abnormal chicks, late embryonic 

mortality and egg losses compared to at flock 

production status (peak effect) with non 

significant differences. However, eggs from 

young flocks are more susceptible to desiccation 

than eggs from older flocks (Pedroso et al., 2005 

and Ojedapo, 2013). During the second half of 

the incubation period the eggs loose moisture at 

a slightly higher rate than during the first half, 

because during the second half the embryos are 

producing metabolic heat which slightly raises 

the water vapor partial pressure. Also, shell 

conductance is increased slightly during the 

second half of incubation due to calcium 

absorption by the developing embryo from the 

shell which results in shell thinning. 

 The nonappearance of a significant season 

effect on most of the traits under consideration 

may probably be due to that the broiler breeder 

flocks are reared under partially automated close 

confinement housing system. The best value of 

hatchability percentage was observed in winter 

(78.6) followed by monsoon (76.7) and summer 

(75.8) (Islam et al., 2008). Jesuyon and Salako 

(2013) showed that late wet season was most 

favorable for hatching activities in both Bovan 

Nera and ISA Brown parent stock compared 

with the remainder seasons. However, our results 

showed a tendency of most characteristics of 

incubation measurements to be superior during 

spring compared with winter season. In this 

respect, Farooq et al. (2003) showed that spring 

season proved the reveal better value of 

hatchability of chicken eggs (78.0%), compared 

with summer (46.5%). The best values of 

fertility, hatchability of total set and fertile eggs 

of duck were obtained in spring, winter, autumn 

compared with summer season, respectively 

(Awad, 2013). Nevertheless, fertility and rate of 

hatchability of eggs produced in summer and 

early spring was exceptionally low (Das and Ail 

1999). On the other hand, Babiker and Musharaf 

(2008) reported an increase of mean hatchability 

of total eggs in summer compared with winter in 

Bovans-PS layers under the hot weather of 

Sudan. The higher hatchability during spring 

season in the present study could be attributed to 

the favorable environment for egg storage and 

the decline in hatchability performance in winter 

may be attributed to pre-incubation declined 

development and embryos weakening before the 

eggs were received at the hatchery, in a manner 

resembling that when eggs were not stored 

enough, before incubation. The differences 

between studies may be due to contrastive 

environmental conditions from one country to 

another or from one year to another. Generally, 
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and apart from genetic factors, egg quality is 

influenced greatly by non-genetic factors such as 

season, environmental situations and feed intake 

(Oluyemi and Roberts, 2000).  

 

Conclusion: 

 Hatchability percentages can be improved by 

storing broiler breeder eggs for two to four days 

before setting in incubators. Hatchability 

measurements improved considerably with flock 

production status (juvenile vs. full- grownup), 

but not with the season of the year. Hatchery 

should put a price penalization/correction on the 

grade of eggs produced from juvenile flocks to 

compensate for such reduced hatchability during 

their early production. 
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حـأثير الوطهراث، الحالت الفسيىلىجيت للقطيع، الوىسن هن العام وهذة الخخزين على نخائج الخفريخ الحقلى 

 هصر -وجىدة عوليت الفقس لبيض أههاث دجاج اللحن ححج ظروف هنطقت الصالحيت الجذيذة بوحافظت الشرقيت 
   

فيزكىٌ  -, غضىل انجيض الإَزي404ًً-ثلاثخ أَىاع يٍ انًطهزاد ) انجيىصُززي -1رى اجزاء هذِ انسراصخ نزقييى رأثيز كم يٍ   

 35أصجىع و ثؼس قًخ الإَزبج يٍ  34إنً  22يزحهخ إَزبج انجيض )قجم قًخ الإَزبج يٍ   -3أيبو( ,  6-1يسح ررزيٍ انجيض )  -2أس( , 

انزفزيد نقطيغ ايهبد زجبج انهحى يٍ َىع انكت و رى  انًىصى )رثيؼب وصيفب( ػهً صفبد ثيض -4أصجىع يٍ ػًز انقطيغ ,  45إنً 

 ( ثيضخ.504000رحهيم انجيبَبد نُحى ذًضًبئخ وارثؼخ وصجؼىٌ أنف )

انصفبد انًسروصخ كبَذ انُضجخ انًئىيخ نهفقش انكهً نـ: انجيض انًرصت )انززونهً(,  انُضجخ انًئىيخ نكم يٍ انجيض انلائح )غيز  

جيض انفبقس  )انًُفجز(, االأجُخ )انكزبكيذ( انًشىهخ, إنزهبة انضزح, انجيض انكبثش وانُفىق انجُيًُ يرصت(, انكزبكيذ انفبقضخ, ان

 انًجكز وانًزأذز نكم صيُيخ )كىحسح رجزيجيخ(. 

ويزجؼهى يطهز فيزكىٌ أس  404-ثصفخ ػبيخ فأٌ أفضم انُزبئج صجهذ نصفبد يطهز غضىل انجيض الإَزيًً  أو انجيىصُززي 

خ  انًقبرَخ فً أغهت انحبلاد. كًب أظهزد يسح ررزيٍ انجيض رأثيزاد ػبنيخ انًؼُىيخ ػهً انُضجخ انًئىيخ  نكم يٍ انفقش وأذيزا يجًىػ

 انكهً نهجيض انًرصت )انززونهً(, انرصىثخ انظبهزيخ, انجيض انلائح, انكزبكيذ انفبقضخ, انُفىق انجُيًُ انًزأذز وانجيض انكبثش.

يخ اٌ يؼظى صفبد ثيض انزفزيد  يًكٍ اٌ رزحضٍ ثزرزيٍ انجيض انًرصت نًسح يٍ يىييٍ إنً كًب أوضحذ انُزبئج ثصفخ ػب 

ثلاثخ أيبو قجم وضغ انجيض فً انًفزخ.  إذزهفذ يؼظى صفبد ثيض انزفزيد يؼُىيب يغ يزحهخ إَزبج انقطيغ )قًخ الإَزبج( كًب أٌ كم 

 صفخ انجيض انكبثش.انصفبد انًسروصخ إذزهفذ ثسوٌ رأثيز يؼُىي يغ انًىصى يبػسا 


