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Abstract: The aim of this study was to standardize the turning frequencies for incubator manufacture to achieve maximum 
profitability for poultry industry. The eggs (n=2692800) from Ross, Cobb and IR SP01, 02, 03 (Young Flocks 24-30 weeks), 
SP04 (Prime flock 31+), SP165, ZF168, JV-06, SP173 (Old flocks 51+) and molted flocks (60+ weeks) flocks SSF24, SSF25, 
SSF26, SP162, SP167 were collected and divided into two groups (control & experimental). In control group the turning duration 
was 45 minutes for day (1-6), from 7 to 19th day the turning duration was between two consecutive turnings was 60 minutes. The 
turning angle 45°was same for all incubation days in setters. The time between two consecutive turnings at 180° was one minute 
from day (1-16th), 5 minutes, 10 minutes and 15 minutes for day (17th, 18th, and 19th) respectively. The fans rotations were also 
same inside incubators 55 minutes clockwise and 5 minutes anticlockwise for all incubation days. In Experimental group (G-B) 
the eggs turning was performed after every 45 minutes for the first six days (0-6 days), (from 7-13th days) the eggs turning was 
performed after every 60 minutes, (14-15 day) the eggs turning was after every 55 minutes, (16th day) the turning was after 50 
minutes and last three days (17-19 days) in setters the eggs turning was after 45 minutes. The turning angle 45°was same for all 
incubation days in setters. The fans rotations were also same inside incubators 55 minutes clockwise and 5 minutes anticlockwise 
for all incubation days (table 2) Group-B. The time between two consecutive turnings at 180° was one minute from day (1-16) and 
5 minutes, 10 minutes and 15 minutes for (17, 18, and 19 days) respectively. The hatchery parameters fertility (94.10 ± 0.49 a, 
93.82 ± 0.48a), Hatchability (86.04 ± 1.42a, 86.76 ± 1.18a), candling (5.90 ± 0.49a, 6.18 ± 0.48a) and dead in shell (8.06 ± 1.14a, 
7.06 ± 0.95a) were insignificant (P<0.05). The embryonic mortalities e-g early (0.66 ± 0.12a, 0.55 ± 0.10a), mid (0.26 ± 0.04a, 0.28 
± 0.05a) and late embryonic mortalities (7.14 ± 1.10a, 6.23 ± 0.93a) were also insignificant (P<0.05). In conclusion the change in 
turning frequencies after day thirteen may not affect the incubation standard. 

Keywords: Dead in Shell, Incubation, Turning Frequencies 

 

1. Introduction 

The profitability of hatchery is determined by the percentage 
of chick’s production as well as energy conservation. The 
market competition as well as energy conservation also force 
to deal the incubation with more precise methods. Thus 
providing the ideal condition for incubation to growing 
embryos is crucial. One of the crucial method during 
incubation is eggs turning to produce quality chicks along 
energy conservation. Eggs turning can affect the percentage of 
incubation and quality of chicks [1]. The turning of eggs 
during incubation is vital for growing embryo [2]. 

The commercial incubators provide eggs turning 12 times a 
day [3]. The turning of eggs during incubation is necessary to 

avoid sticking of embryonic layers with shell, proper exposure 
of eggs to heat and embryo rotation for adequate feeding [4]. 
The improper turning becomes source of high embryonic 
mortality in terms of dead in shell [5]. Turning is essential for 
preventing adhesion of the embryo to the inner shell 
membranes, optimum development of the extra-embryonic 
membranes. Turning can prevent improper adhesions of the 
embryo to the inner shell membrane or of allantois to the yolk 
sac early in the embryonic development [6]. The change in 
turning angle or turning frequencies becomes source of early, 
mid and late embryonic mortalities [3]. 

The research require for the incubator manufacture for 
eggs turning standardization to achieve maximum production 
to boost profitability for poultry industry. The purpose of this 



32 Adnan Jabbar:  The Eggs Turning Frequencies and Turning Angle During Incubation  
 

study was to evaluate the effect of turning frequencies after 
day thirteen on incubation efficiency parameters. 

2. Material and Method 

2.1. Ethical Approval 

The experiment was conducted considering all rules and 
regulations regarding Animal rights (SPCA) Society for 
protection and care of animals, University of veterinary and 
Animal Sciences Lahore Pakistan. 

2.2. Experimental Site 

The experiment was performed at one of the biggest broiler 
hatcheries of south Asia, SS hatchery Chakri Salman Poultry Pvt. 
Ltd (Sadiq Group of Companies). The hatchery is located near 
M-2 in Chakri region District Rawalpindi Punjab Pakistan. The 
hatchery is facilitated with latest HVAC system, having ISO 
(international standard organization) 1900-2000 certified. The 
hatchery can incubate 8.6 million eggs/month through single 
stage incubator Avida-4 (chick Master USA). 

2.3. Experimental Eggs 

The eggs were completely divided into two separate 
groups A (control group) &B (Experimental group), five 
replicates from each group. The (n=2692800) eggs for each 
group (A Group) and control (B Group) were collected from 
all fifteen flocks. 

2.4. Experimental Flocks 

Fifteen flocks at different age group were selected to 
collect experimental eggs. SP01, 02, 03 (Young Flocks 24-30 
weeks), SP04 (Prime flock 31+), SP165, ZF168, JV-06, 
SP173 (Old flocks 51+) and molted (60+ weeks) flocks 
SSF24, SSF25, SSF26, SP162, SP167. The different age 
group were selected to minimize the effect of age. 

2.5. Eggs Grading and Setting 

The eggs were sorted for both groups from eggs grading 
Machine SANOVO STAALKAT Machine number JB 
11786-D. The machine has ability to differentiate the eggs 
based on eggs weight along hairline crack eggs, leak eggs 
and dirty eggs detection. The eggs grading was performed as 
described by [7]. 

2.6. Eggs Fumigation 

The fumigation of both groups was performed with 
KMnO4 and formalin to avoid contamination on eggs 
surface. The fumigation was performed through automatic 
fumigation system provided by chick master USA. The 
fumigation protocol was followed as described by [8]. 

2.7. Incubation Profile 

The eggs from both groups were incubated according to 
Age wise incubation profile described by [9]. Four setters for 
each group were selected, two setters with prime incubation 
profile, one young and one with old age incubation profile 
provided by chick master. 

2.8. Eggs Turning for Control Group 

In control group the turning duration was 45 minutes for 
day (1-6), from 7 to 19th day the turning duration was 
between two consecutive turnings was 60 minutes. The 
turning angle 45°was same for all incubation days in setters. 
The time between two consecutive turnings at 180° was one 
minute from day (1-16th), 5 minutes, 10 minutes and 15 
minutes for day (17th, 18th, and 19th) respectively. The fans 
rotations were also same inside incubators 55 minutes 
clockwise and 5 minutes anticlockwise for all incubation 
days. 

Table 1. Eggs Turning Protocol sb hatchery Rawalpindi Pakistan. 

Day Turning Angle 
Turning Duration 

Minutes 

Turning Duration at 

180° 

Fan Rotation clock wise 

Minutes 

Fan Rotation anti clock wise 

Minutes 

1 45° 45 1 55 5 
2 45° 45 1 55 5 
3 45° 45 1 55 5 
4 45° 45 1 55 5 
5 45° 45 1 55 5 
6 45° 45 1 55 5 
7 45° 60 1 55 5 
8 45° 60 1 55 5 
9 45° 60 1 55 5 
10 45° 60 1 55 5 
11 45° 60 1 55 5 
12 45° 60 1 55 5 
13 45° 60 1 55 5 
14 45° 60 1 55 5 
15 45° 60 1 55 5 
16 45° 60 1 55 5 
17 45° 60 5 55 5 
18 45° 60 10 55 5 
19 45° 60 15 55 5 
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2.9. Eggs Turning for Experimental Group 

The eggs turning was performed according to incubation 
profile provided by chick master USA. In Experimental 
group (G-B) the eggs turning was performed after every 45 
minutes for the first six days (0-6 days), (from 7-13th days) 
the eggs turning was performed after every 60 minutes, (14-
15 day) the eggs turning was after every 55 minutes, (16th 
day) the turning was after 50 minutes and last three days (17-
19 days) in setters the eggs turning was after 45 minutes. The 
turning angle 45°was same for all incubation days in setters. 

The fans rotations were also same inside incubators 55 
minutes clockwise and 5 minutes anticlockwise for all 
incubation days (table 2) Group-B. The time between two 
consecutive turnings at 180° was one minute from day (1-16) 
and 5 minutes, 10 minutes and 15 minutes for (17, 18, and 19 
days) respectively. 

The Pneumatic air compressor (ATLAS COPCO GX4FF 
EP) with capacity of 10 HP 3Kw was used for turning of 
eggs inside incubators. 

Table 2. Turning Protocol sb hatchery Rawalpindi Pakistan. 

Day Turning Angle 
Turning Duration 

Minutes 

Turning Duration at 

180° 

Fan Rotation clock wise 

Minutes 

Fan Rotation anti clock wise 

Minutes 

1 45° 45 1 55 5 
2 45° 45 1 55 5 
3 45° 45 1 55 5 
4 45° 45 1 55 5 
5 45° 45 1 55 5 
6 45° 45 1 55 5 
7 45° 60 1 55 5 
8 45° 60 1 55 5 
9 45° 60 1 55 5 
10 45° 60 1 55 5 
11 45° 60 1 55 5 
12 45° 60 1 55 5 
13 45° 60 1 55 5 
14 45° 55 1 55 5 
15 45° 55 5 55 5 
16 45° 50 10 55 5 
17 45° 45 15 55 5 
18 45° 45 15 55 5 
19 45° 45 15 55 5 

 

2.10. Dead in Shell Analysis 

The dead in shell analysis was performed after hatch pull 
out. The eggs were separated on the basis of embryo 
formation inside eggs [10]. 

3. Statistical Analyses 

All data were analyzed by using Statistical Analysis 
System package software (SAS version 9.2, SAS Institute 
Inc., Cary, NC, USA). All means were compared using t-test 
and results were presented as mean ± SEM (standard error of 
the mean). Results were considered significant if P < 0.05. 

4. Results and Discussion 

The current experiment indicates that change in turning 
duration after day 13th did not affects the fertility, hatchability, 
candling and dead in shell [11]. All hatchery parameters 
fertility (94.10 ± 0.49 a, 93.82 ± 0.48a), Hatchability (86.04 ± 
1.42a, 86.76 ± 1.18a), candling (5.90 ± 0.49a, 6.18 ± 0.48a) 
and dead in shell (8.06 ± 1.14a, 7.06 ± 0.95a) were 
insignificant (P<0.05). Our results also supported by [12], the 
eggs turning at 45° throughout the incubation with turning 

frequency of 24 times daily (2×24) has no effects on hatchery 
parameters. The time between two consecutive turnings at 
180° was one minute up to day fourteen and five and ten 
minutes for day fifteen and sixteen respectively. For last three 
days this time was increased up to fifteen minutes. This 
increase of time at 180°. for last three days helps to control 
the maximum heat exhaust by growing embryos. This 
temperature control helps chickens to adopt heat stress in 
later life [14]. The proper turning of eggs during eggs storage 
helps to develop blastoderm [14]. The change in turning 
angle or turning frequencies may become source of early, 
mid and late embryonic mortalities [15]. 

Table 3. Effect of Eggs Turning on Hatchery Parameters sb hatchery 

Rawalpindi Pakistan. 

Parameters A B 

Fertility% 94.10 ± 0.49 a 93.82 ± 0.48a 

Candling% 5.90 ± 0.49a 6.18 ± 0.48a 

Hatchability% 86.04 ± 1.42a 86.76 ± 1.18a 

DIS% 8.06 ± 1.14a 7.06 ± 0.95a 

DIS-Week 1% 0.66 ± 0.12a 0.55 ± 0.10a 

DIS-Week 2% 0.26 ± 0.04a 0.28 ± 0.05a 

DIS-Week 3% 7.14 ± 1.10a 6.23 ± 0.93a 

The change in turning frequencies becomes source of 
embryonic mortalities Melo et al., 2020. The change in 
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turning duration after day thirteen don’t have any impact e-g 
insignificant (P<0.05) on early (0.66 ± 0.12a, 0.55 ± 0.10a), 
mid (0.26 ± 0.04a, 0.28 ± 0.05a) and late embryonic 
mortalities (7.14 ± 1.10a, 6.23 ± 0.93a) table 3. The change in 
eggs turning frequencies don’t have impact on hatchery 
parameters after day thirteen. 

5. Conclusion 

The turning of eggs during incubation is vital for growing 
embryos. The lack of turning becomes source of loss in term 
of high dead in shell and less hatchabilities. The most of 
studies indicate that the eggs turning is crucial up to day 
thirteen. The change in turning frequencies after day thirteen 
may not affect the hatchery parameters, but the energy 
conservation will improve. 
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