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The purpose of this experiment was to establish the effects of high light
intensity application during embryogenesis on incubation results in Japanese
quail (Coturnix coturnix japonica) eggs. A total of 360 hatching eggs were
randomly divided into 2 groups. The quail eggs (n= 360) were incubated
continuously in the dark (Control; C) and in continuous light at 2900 lux
(Light; L) during the first 14 days of incubation. There were no significant
(P>0.05) differences in hatchability and embryonic mortality among treatments
groups. The incubation time in the light-treated group was shorter than C
group. The higher hatch was observed in L group at 390 to 416 h of incubation
period than the C group (P<0.01). No significant differences were found
between C and L group at other hatching times. These results demonstrate that
continuous high light application during incubation affected the hatch time

positively without adversely affecting hatchability or embryonic mortality.

1. Introduction

Fertilized eggs are often incubated in the dark in
commercial hatcheries, and there are rarely used
lighting schemes (Sabuncuoglu et al. 2018). But in
recent years there have been studies that applied
lighting programs during incubation (Shafey 2004;
Ozkan et al. 2012a; Ozkan et al. 2012b; Zhang et al.
2016a; Zhang et al. 2016b; Archer 2017; Sabuncuoglu
et al. 2018).

It is reported that the light programs applied during
incubation have an effect on the hatchability (Shafey &
Al-Mohsen 2002; Shafey 2004; Huth & Archer 2015),
chick quality and hatching time (Shafey & Al-Mohsen
2002; Farghly & Abdelfattah 2018), and chick
performance (Ozkan et al. 2012a; Farghly and
Abdelfattah 2018). In previous studies, the intensity of
light exposed to eggs during incubation is generally
between 100 and 1800 lux (Shafey & Al-Mohsen 2002;
Cooper et al. 2011; Huth & Archer 2015; Farghly &
Abdelfattah 2018).

For this purpose, it is aimed to investigate the effect
of high light intensity (2900 lux) on the incubation
results in quail hatching eggs.

2. Materials and Methods

* Corresponding author email: azizham0188@gmail.com

The experimental work was carried out at the
hatchery laboratory, Department of Animal Science,
Faculty of Agriculture, Selcuk University, Konya,
Turkey. Three hundred sixteen Japanese quail
(Coturnix coturnix japonica) eggs from a commercial
farm in Konya were used in this study. Two trays
containing 175 eggs each were placed in each of two
incubators (one incubator per treatment). The eggs in
the first machine were in a dark environment
throughout the incubation period (C). In the other
machine, 2900 lux lights were applied with the led
bulbs during the first 14 days of incubation (L). 360
eggs were randomly distributed to each machine. The
treatments were: (C) 24 h of dark (OL-24D), and (L) 24
h light per 24-hour day (24L-O0D) at 2900 Ilux
throughout the first 14 day of incubation period. Eggs
were incubated at 37.5 °C and 55-60% relative
humidity and the eggs were turned 12 times at 90° per
day until 14 days of incubation. Eggs were transferred
to hatching trays on d 14 of incubation, for chick
identification at hatch. The hatching compartment
condition was changed to 37.2 °C and 75% relative
humidity. The hatched chick were recorded every 2 h
between 360 and 430 h of incubation. After 17.5 d of
incubation, all hatched chicks were removed from each
hatcher basket. At d 17.5 of incubation, unhatched eggs
were opened to establish the stage of embryonic
mortality (Aygun et al. 2012). The stages of embryonic
mortality were classified as follows: d 1 to 9 (black-eye
visible and embryo without feathers), d10 to 16
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(embryo with feathers and embryo with yolk out), and
d 17 to 18 (full-grown embryo dead and with yolk
subtracted). Fertility was calculated as the percentage
of set eggs. The hatchability was calculated as both set
eggs and the fertile eggs.

Statistical analysis

At the end of the experiment, the variance analyses
were applied to all variables obtained from the trial
groups (Minitab 2000), and the differences between
means of the groups were determined by the Duncan
test (Duncan 1955).

Table 1

3. Results

The effects of lighting during incubation on
hatchability and embryonic mortality are shown in
Table 1. The hatchability of set eggs in C (51.80%) did
not differ significantly from that of L group (50.72%).
Also, no significant differences were observed between
C (62.55%) and L groups (62.96%) for hatchability of
fertile eggs. There were no significant differences
between treatments in terms of embryonic mortality.
The effects of lighting during incubation on hatching
time are presented in Table 2. The hatching time for the
L group (401 h) is shorter than C group (424 h)
(P<0.01).

Effects of lighting during incubation on fertility, hatchability, and embryonic mortality (%)

Fertility (%) Hatchability Hatchability Embryonic mortality
Group of set eggs (%) of fertile eggs (%) (% of fertile eggs)
1to9d 10to 16d 17to0 18d
C 82.49 51.80 62.55 16.18 16.64 2.29
L 80.58 50.72 62.96 11.96 20.27 4.10
SEM 3.790 4.270 4.020 2.810 2.950 1.170
P-value 0.733 0.865 0.945 0.330 0.418 0.320

C: 24 h of dark (OL-24D), L 24 h light per 24-hour day (24L-0D) at 2900 lux throughout the incubation period.

Hatching began at 386 and 404 h of incubation
duration in L and C groups, respectively (Figure 1).
The hatched chick rates of the L group was higher than
that of the C group at 390 to 416 h of incubation
(P<0.01). There were no significant differences
between L and C groups at other hatching times.

Table 2
Effects of lighting during incubation on incubation
time (h)

Group Incubation time (h)
C 424.00°
L 401.00°
SEM 2.120
P- value 0.000

C: 24 h of dark (OL-24D), L 24 h light per 24-hour day
(24L-0D) at 2900 lux throughout the incubation period.
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differ significantly (P<0.001).

4. Discussion

Hatchability and embryonic mortality is not
adversely affected by the lighting application during
incubation. This result agrees with Archer et al. (2009);
Archer & Mench (2014); Sabuncuoglu et al. (2018)
that reported that no differences in hatchability and
Fairchild & Christensen (2000), report that light
accelerates hatching without affecting hatchability. On
the other hand, some researchers have stated that light
application positively affected incubation results
(Shafey 2004).
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Incubation duration (h)

Figure 1

Effects of lighting during incubation on spread of hatch.
C: 24 h of dark (OL-24D), L 24 h light per 24-hour day (24L-0D) at 2900 lux.
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It is evident from the data that the exposure of
developing embryos to light accelerates growth and
results in early hatching of fully developed chicks. In
this experiment regarding the hatching time quail eggs
which exposure 24 hours of light during incubation
hatched early than the control group. The results of this
experiment agree well with previous findings reporting
accelerated growth of embryos exposed to light during
incubation (Shafey & Al-Mohsen 2002; Farghly 2015;
Farghly & Abdelfattah 2018). However, Tamimie
(1967) and Tamimie & Fox (1967), reported different
results, finding delayed hatching as the result of
illumination during incubation.

5. Conclusion

In summary, the data in this study suggest that light
accelerates hatching without affecting hatchability.
Continuous high light application during incubation
period may be a method to shorten the incubation
period without affecting hatchability or embryonic
mortality.
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