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Abstract

This study aims to evaluate the effect of LED lighting during incubation of Fayoumi eggs on hatchability and hatch chick performance. The
experiment was carried out in three groups with total number of 2100 eggs. Eggs were incubated 24 h of complete darkness (G1); 24 h of
complete LED lighting (G2); and 12 h of LED lighting then 12 h of darkness (G3). From the obtained results, there were no effects of LED
lighting on hatchability percent and dead embryos. There were significant differences observed in chick performance among the three
groups, chick weight at hatch was the heaviest in group of eggs exposed to complete LED lighting during incubation (G2) with high vitality
percent.
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Fayoumi Yumurtalarda inkubasyon Siiresince LED Isiklandirmanin
Yumurtadan Cikma ve Civciv Performansina Etkisi

Ozet

Bu ¢alismanin amaci Fayoumi yumurtalarda inkubasyon siiresince LED isiklandirmanin yumurtadan ¢ikma ve civciv performansi Gzerine etkisini
arastirmaktir. Toplam 2100 yumurta kullanilarak ve ti¢ grup olacak sekilde ¢alisma yiritildi. Yumurtalar 24 saat timiyle karanlik (G1), 24 saat
timuyle LED isiklandirma (G2) ve 12 saat LED isiklandirma ve sonrasinda 12 saat karanlk (G3) olacak sekilde inkube edildiler. Sonuglar LED
istklandirmanin yumurtadan ¢ikma ylizdesi ve embriyo 6liimlerine etkisinin olmadigini gosterdi. Her (¢ grup arasinda civciv performansinda
anlamli bir fark gézlenmedi. Yumurtadan ¢ikma zamaninda civciv agirligi inkubasyon sirasinda timuyle LED i1siga maruz kalanlarda (G2) en fazla
olup yuksek hayatta kalma ytizdesine sahipti.

Anahtar sézciikler: Tavuk yumurtasi, LED i1siklandirma, Yumurtadan ¢ikma, Civciv performansi

INTRODUCTION commercially in semi or complete darkness, but under

natural conditions, avian embryos would certainly receive
To meet the high demand on poultry products, producers ~ some light stimulation during development ©\. Avian
are adopting new technologies that will enable them to ~ embryos have a pineal gland sensitive for light that affects
increase production at a reduced cost. Most of these their growth . During incubation, exposing eggs to light
production technologies focus on enhancing the environ- ~ can increase the embryo's growth ! and decrease time of
mental conditions surrounding the avian population. These  incubation ©. However, numerous studies have shown the
environmental conditions are critical elements during importance of exposing embryos to light ”%, but few of
embryogenesis of avian well-being. By using light-emitting  them  have shown the LED lighting effects on hatchability
diode (LED), breeders can increase production and reduce  and chick performance. Huth and Archer ¥ indicated
mortality with lower energy consumption and longer life  that providing LED light during incubation can improve
use than fluorescent or conventional incandescent lighting ™. chick quality.

Fayoumi chickens have a good hatchability percent as a  Therefore, the current study was conducted to investigate
local strain 2. Generally, chicken’s eggs are often incubated  the effect of complete/complement LED lighting during

& lletisim (Correspondence)
+20 100 8984822
>4 kareem.badr@alexu.edu.eg



1008
Effect of LED Lighting during ...

chicken’s eggs incubation on hatchability and hatch chick
performance.

MATERIAL and METHODS

A total number of 2100 Fayoumi chicken (Gallus Gallus
domesticus) eggs were randomly distributed into three
groups (700 eggs for each group and each one was further
divided into 7 replicates) and incubated in a commercial
hatchery under the recommended conditions (37.5°C and
60% RH) with/without LED lighting as follows: the first
group (control) was incubated 24 h of complete darkness
(G1); while the second group was incubated 24 h of
complete LED lighting (yellow, 6 Watt, 540 Leumans) (G2);
and the third group was incubated 12 h of LED lighting
(yellow, 6 Watt, 540 Leumans) then 12 h of darkness (G3).
The study was approved by Alexandria University Animal
Ethics Committee (2016-2/18). All chicks were removed
at 21-day of incubation.

Data of hatchability percent, embryo mortality [at 7" (early
dead) and 18" (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 included their activity,
appearance, eyes, walking, wing flapping, unhealed navel
and weakness to stand. The chick vitality levels were using
a scale from 1 (poor quality) to 5 (high quality) according
to Farghly et al."?,

One-way ANOVA was used to investigate treatment effects
on hatchability and hatch chick performance by SPSS
statistical software """, Duncan’s multiple range test was used
to detect differences among means of the three groups.

RESULTS

The effect of LED lighting during eggs incubation on
hatchability and chick performance was presented in Table
1. There was no significant effect (P<0.05) on hatchability
percent of eggs. Also, there was no significant effect

(P<0.05) of LED lighting on early and late dead embryos.
Differences were observed among groups in incubation
period, eggs of G2 (LED) had the lowest (P<0.05) incubation
time (hours). Also, there was a difference observed in
chick performance among the three groups, chick weight
at hatch was the heaviest in group of eggs exposed to
complete LED lighting (G2) with high vitality level.

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 7. Also, the type
and amount of light could affect hatchability and chick
performance ©. 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 complete/complement LED lighting
during the incubation to test its impact. In agreement
with previous study of Archer et al.®, there was no effect
of complete/complement LED lighting on hatchability
percent of eggs (Table 1). Also, we observed that early
and late dead embryos were not change among groups.
This result corresponds to findings by Huth and Archer ¥.
The eggs exposed to complete/complement LED lighting
were hatched before the control eggs; thereby, increasing
productivity. [t 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 light providing may
can be refer to accelerate embryonic development rate '
Eggs exposed to complete LED light (G2) showed an
increase in hatch chick weight compared to G1 and G3
eggs. Light regime helps to increase the embryonic plasma
T3 levels which have a positive correlation with metabolic
rate and development of chicken embryos '3l. Moreover,
lighting treatment regulated melatonin production at post
hatch period, which in turn affects some physiological
functions of chicks . However, this result is in agreement
with Farghly and Mahrose ™! who reported that the eggs
incubated under continuous lighting produced heavier

Table 1. Means + SE of hatching and chick performance of Fayoumi eggs as affected by LED treatment during incubation period

Groups
Traits
G1 (control) G2 (LED) G3 (LED + darkness)
Hatchability (%) 59.01+0.33 60.21£0.40 60.02+0.38
Early dead embryo (n) 27.52+0.20 25.83+0.27 26.30+£0.25
Late dead embryo (n) 23.83+0.13 23.11+0.10 21.90+0.11
Incubation period (hrs) 518+0.98° 507+0.81°¢ 512+0.80°
Egg weight at the start of incubation (g) 38.47+2.20 39.98+2.00 39.87+2.03
Chick weight at hatch (g) 34.01+0.18° 37.10£0.17° 36.85+0.17°
Chick performance (%) 90.04+0.50° 95.60+0.55° 93.80+0.50?
ab< Means in the same row with different superscripts are significantly different (P<0.05); G1: 24 h of complete darkness, G2: 24 h of
complete LED lighting, G3: 12 h of LED lighting then 12 h of darkness
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chicks than those incubated in the dark. With similar trend,
Farghly et al" reported that the highest value of embryo
weight was observed under incubated light flashes.

Furthermore, the G2 chicks showed high vitality level than
G1 and G3. These results indicate that providing LED light
during incubation can improve hatch chick performance.
This result is in accordance with that observed by Khalil ',
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
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.

According to the results obtained in this study, there is
no statistical difference between the groups in terms of
hatchability, early dead embryo and late dead embryo.
There is a significant association between the providing
of LED lighting during chicken eggs incubation and the
hatch chick performance. Light induced from the LED
lamps during incubation improved chick’s performance.
Data of G2 and G3 were closely, therefore, it recommends
that complete or complement LED lighting could be
applied during eggs incubation to have high hatch chick’s
performance. Further studies with more details especially
on chick behavior and physiology are needed to provide
obvious explanation.
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