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Using light generally during chicken eggs incubation has been shown to affect hatchability, but using 
light-emitting diode (LED) precisely has not been fully examined. This study aims to evaluate the effect 
of LED lighting during incubation of Fayoumi eggs on hatchability (period length, dead embryos and 
percentage) and hatch chick performance (weight, vitality). The experiment was carried out in two 
groups with total number of 1800 eggs (900 eggs for each group). Eggs were incubated 12 h of light 
(natural) then 12 h of complete darkness (G1); and 12 h of light (natural) then 12 h of LED lighting (G2). 
From the obtained results, there were no significant effects of complement LED lighting” after effect on 
hatchability percent and dead embryos. There were differences observed in chick performance between 
the two groups, chick weight at hatch was significantly heavier in group of eggs exposed to complement 
LED lighting during incubation (G2) with high vitality percent than the eggs of G1 (control). We could 
conclude that providing LED light during incubation can improve chick performance.

Animal husbandry is animal branch responsible for 
care and raising of livestock. It is a reflection of the 

environment conditions. Hatchability is a process which 
refers to the production of new generation. It is affected 
by many environmental factors (Malik et al., 2017). To 
meet the high demand on poultry products, producers are 
adopting new technologies that will enable them to increase 
production at a reduced cost. Most of these production 
technologies focus on enhancing the environmental 
conditions surrounding the avian. These environmental 
conditions are critical elements during embryogenesis of 
avian well-being. By using  light-emitting diode (LED), 
breeders can increase production and reduce mortality 
with lower energy consumption and longer life use 
than fluorescent or conventional incandescent lighting 
(Gongruttananun, 2011).

Generally, chicken’s eggs are often incubated 
commercially in semi or complete darkness, but under 
natural conditions, avian embryos would certainly receive 
some light stimulation during development (Rogers, 
1996). Avian embryos have a pineal gland sensitive for 
light that affects their growth (Zeman et al., 1992). During 
incubation, exposing eggs to light can increase the embryo’s 
growth (Shafey, 2004) and decrease time of incubation
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(Fairchild and Christensen, 2000). However, numerous 
studies have shown the importance of exposing embryos 
to light, but few researches have exactly shown the LED 
lighting effects on hatchability and chick performance. 
Huth and Archer (2015) indicated that providing LED 
light during incubation can improve chick quality. 

Therefore, the current study was conducted to 
investigate the effect of complement LED lighting during 
chicken’s eggs incubation on hatchability and hatch chick 
performance. 

Materials and methods
A total number of 1800 Fayoumi chicken (Gallus 

Gallus domesticus) eggs were randomly distributed 
into two groups (900 eggs for each group and each one 
was further divided into 9 replicates) and incubated in a 
commercial hatchery under the recommended conditions 
(37.5°C and 60% RH) with/without complement LED 
lighting as follows: the first group (control) was incubated 
under 12 h of light (natural) then 12 h of complete darkness 
(G1); the second group was incubated under 12 h of light 
(natural) then 12 h of LED lighting (yellow, 6 Watt, 540 
Leumans) (G2). 

Data of hatchability percent, embryo mortality [at 7th 
(early dead) and 18th (late dead) day of incubation] and chick 
performance (weight, vitality) at hatch were recorded. All 
the hatched chicks were weighted and examined in order 
to determine their vitality which including their activity, 
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appearance, eyes, unhealed navel and weakness to stand. 
The chick performance levels were using a scale from 1 
(poor quality) to 5 (high quality). 

Data collected were subjected to ANOVA by applying 
the General Linear Model (GLM) procedure of SPSS 
Statistical Software (2011). Duncan’s multiple range test 
was used to detect differences among means of the two 
groups. 

Results
The effect of complement LED lighting during 

eggs incubation on hatchability and chick performance 
was presented in Table I. There was no significant effect 
(P≤0.05) on hatchability percent of eggs. Also, there 
was no significant effect (P≤0.05) of complement LED 
lighting on early and late dead embryos. Differences were 
observed between groups in incubation period, eggs of G2 
(LED) had lower (P≤0.05) incubation time (hr) than G1 
(control). Also, there was a difference observed in chick 
performance between the two groups, chick weight at 
hatch was significantly (P≤0.05) heavier in group of eggs 
exposed to complement LED lighting (G2) (7 %) with 
high vitality level than G1 (5.5 %). 

Table I.- Hatching and chick performance (Means ± 
SE) of Fayoumi eggs as affected by LED treatment 
during incubation period.

Traits Groups
G1 (control) G2 (LED)

Hatchability (%) 59.02 ±0.33 60.23 ±0.40
Early dead embryo (n) 27.52 ±0.20 25.83 ±0.27
Late dead embryo (n) 23.85 ±0.13 21.90 ±0.11
Incubation period (hr) 518a ±0.98 507b ±0.81
Chick weight at hatch (g) 34.01b ±0.18 36.65a ±0.17
Chick vitality (%) 90.00b ±0.50 95.60a ±0.55

a, b, Means in the same row with different superscripts are significantly 
different (P≤0.05). G1, eggs incubated under 12 h of natural light then 12 
h of complete darkness; G2, eggs incubated under 12 h of natural light 
then 12 h of LED lighting.

Discussion
To reach high economical efficiency in hatchability, 

optimal incubation conditions must be providing. Light is 
one of these conditions that improves embryonic growth 
and hatchability performance of avian eggs (Shafey and 
Al-Mohsen, 2002). It can affect health of hatch chicks 
(Archer and Mench, 2014). Also, the type and amount 
of light could affect hatchability and chick performance 
(Shafey, 2004). LED lighting provides an approximation 
of daylight than the spectral gaps of other lightings. 
Therefore, we used LED lamps in this study by exposing 

the Fayoumi eggs to complement LED lighting during 
the incubation to test its impact. Fayoumi chickens have 
a good hatchability percent as a local strain (Khalil et al., 
2016). In agreement with previous study of Archer et al. 
(2009), there was no significant effect of complement 
LED lighting on hatchability percent of eggs (Table I). 
Also, we observed that early and late dead embryos were 
not change between groups. This result corresponds to 
findings by Huth and Archer (2015). The eggs exposed to 
complement LED lighting were hatched before the control 
eggs; thereby, increasing productivity. It means that LED 
lighting affect the incubation period. It can also affect 
the hatch window of eggs. The earliness in the hatching 
time due to complement light providing may can be refer 
to accelerate embryonic development rate (Ghatpande et 
al., 1995). Eggs exposed to complement LED light (G2) 
showed an increase in hatch chick weight compared to 
G1 eggs (36.60 gm and 34.01 gm, respectively). Light 
regime helps to increase the embryonic plasma T3 levels 
which have a positive correlation with metabolic rate and 
development of chicken embryos (Decuypere et al., 2005; 
Lu et al., 2007). Moreover, lighting treatment regulated 
melatonin production at post hatch period, which in turn 
affects some physiological functions of chicks (Nelson and 
Demas, 1997). However, this result is in agreement with 
Farghly and Mahrose (2012) who reported that the eggs 
incubated under continuous lighting produced heavier 
chicks than those incubated in the dark. With similar 
trend, Farghly et al. (2015) reported that the highest value 
of embryo weight was observed under incubated light 
flashes. In contrast, Pandian et al. (2013) found that light 
had insignificant effect on chick weight. 

Furthermore, the G2 chicks showed high vitality 
level than G1 (4.78 and 4.52, respectively). These results 
indicate that providing LED light during incubation 
can improve hatch chick performance. This result is in 
accordance with that observed by Khalil (2009), who 
revealed that chicks hatched under light regime incubation 
appeared to be more active when compared with those 
hatched under dark incubation. Huth and Archer (2015) 
indicated that providing LED light during incubation 
can improve chick quality. These improvements mainly 
related to the physiological and metabolic responses to 
light during embryonic development. On the other hand, 
Archer and Mench (2014) did not find that embryonic light 
stimulation affected overall activity levels of post hatch. 

Conclusion
According to the results of current research, we 

found a significant association between the providing of 
complement LED lighting during chicken eggs incubation 
and the hatch chick performance. Light induced from 
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the LED lamps during incubation improved chick’s 
performance. Therefore, we recommend that LED lighting 
could be applied during eggs incubation to have high hatch 
chick’s performance. Further studies through expanded 
sampling and detailed studies will be required to provide 
obvious explanations.
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