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SUMMARY 
 

 Light pulses (PS) could be an effective tool to decontaminate and improve the hatching of incubated eggs. 
So, this study assessed the role of PS during incubation in improving embryonic development and hatching 
performance of Rhode Island Red chicken in relation to eggshell pigment. A total of 900 eggs were randomly 
divided into three groups according to their eggshell pigmentation (light, medium and heavy) and incubated 
with or without being exposed to PS. The exposure to PS significantly (p<0.05) increased the final embryo 
weight, egg weight loss, chick's weight at day 7 post-hatch, relative weights of chick internal organs (breast, 
liver and ovary) and decreased hatching time. However, no significant differences were observed in 
hatchability, chick characteristics, hatch chick weight, chick weight loss and residual yolk sac. Regarding 
eggshell pigments, there was a positive relationship between chick length, relative weight of liver and chick 
quality with the density of eggshell pigments. However, there were no differences recorded among different egg 
shell pigmentation groups in embryo weight percentages, hatchability, egg weight loss, culled chicks, hatch 
time, body temp., chick sex, weight gains of chick and percentages of most internal organs. There were 
significant differences in most studied traits (percentages of embryo weight, hatching performance, chick 
quality, chick weight loss, relative weight gain, chick breast and liver), due to the interaction effects of pulses 
with eggshell pigment. It could be concluded that the medium to heavily pigmented eggs exposed to PS during 
incubation showed favourable results of hatchability and hatch time. Therefore, the application of pulses could 
be successful in hatchery with no negative effect on chick's quality. 
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INTRODUCTION 
 

 In artificial incubation, two basic factors play 
main roles in embryonic development and are 
carefully controlled: high fertile eggs and 
maintaining suitable or optimal environmental 
conditions of incubation (Abiola et al., 2008 and 
Portugal et al., 2014). Researchers are searching for 
modifications in incubation conditions such as light, 
laser, ultrasonic and magnetic waves as 
environmental stimuli for embryonic development 
and hatchability, thereby increasing productivity 
(Shafey et al., 2005, Archer et al., 2009, Zhang et al., 
2012, Farghly and Mahrose 2012, Yu et al., 2014, 
Pandian et al., 2015, Farghly et al., 2015, Farghly 
and Ghonime 2016 and Farghly et al., 2017ab). 
Avian embryos can respond to lighting stimulation 
by melatonin produced from pineal gland (Faluhelyi 
and Csernus, 2007 and Archer and Mench, 2014). 
However, continuous light during incubation could 
have side effects since heat caused by incandescent 
bulbs can lead to decreased hatchability (Özkanet al., 
2012 ab). Laser and other high energy sources of 
light such as intense pulsed light is becoming widely 
used in eliminating microbial contamination from the 
surface of shell eggs (Lasagabaster et al., 2011) and 
help in tissue development during embryogenesis 
(Avila et al., 2009). They are also used to activate 

cell division, collagenous and elastic fibres 
formation, blood vessels regeneration, bone tissue 
cicatrisation and reepithelization of destroyed tissues 
(Town, et al., 2007). Besides, exposure to pulsed 
light is associated with photoreaction of egg 
components, including lipids, antioxidants, flavour 
compounds and pigments (Manzocco et al., 2014). 
Studies showed that light pulse stimulates embryonic 
growth and hatchability performance (Farghly, 2012 
and 2015). 
 Incubation discrepancies may occur by light 
spectral characteristics that reaches the embryos. 
Eggshell of same breed can have different levels of 
eggshell pigmentation. Photo stimulation effects on 
embryonic performance depends on light amount that 
reaches the embryos (Ghatpande et al., 1994). The 
light spectral transmission into egg is affected by 
intensity of eggshell pigments and thickness (Shafey 
et al., 2004&2005). Under light conditions, embryo 
development of eggs with pigmented shells is slower 
than with un-pigmented shells, and depigmentation 
of eggshells results in early hatching. In addition, egg 
shell colour and quality, may affect embryonic and 
hatching performance (Copur, et al., 2010, Farghly et 
al., 2015 and Farghly and Shabaan,2016). 
 A number of light techniques such as light pulses 
have recently been used to improve hatching 
performance either through direct contact with the 
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embryo or that non-direct effect on internal egg 
components, especially when exposed to light pulses 
that would show more embryonic development, less 
cost and avoid undesirable effects of continuous light 
(Farghly, 2012 and 2015). Unfortunately, little 
information areavailable on factors that cause 
changes in response to light pulses during incubation. 
Effect of eggshell pigment level on embryonic 
growth and egg hatchability under light pulses is 
poorly understood. Thus, the this study aimed to 
investigate if light pulses could be a successful tool 
improves the development of embryos and hatch 
performance of eggs in Rhode Island Red chicken 
and relationship to egg-shell pigmentations. 
 

MATERIALS AND METHODS 
 

 The present study was carried out in the Poultry 
Farm, Poultry Production Department, Faculty of 
Agriculture, Assiut University, Assiut, Egypt. A total 
number of 900 eggs were divided into three groups 
according to the concentration of their eggshell 
pigment (light, medium and heavy). Each group 
(n=300) was subdivided into two subgroups (n=150) 
and placed in one of two identical incubators. The 
eggs placed in the first incubator were exposed to 
light pulses (20 pulses /minute defined as flashing 
light with light intensity of 100 to150 lux); Eggs in 
second incubator were incubated under dark 
conditions. The effect of light pulses in relation to 
eggshell pigment on embryonic development and 
hatchability performance was studied in a 3 × 2 
factorial arrangement of treatments. The setters were 
operated at 37.8°C temperature and a relative 
humidity of 55 % for the first 18 days of incubation. 
All eggs were transferred to a hatcher (last 3 days of 
incubation) operated at 37.3°C and 65 % relative 
humidity. 
 Eggs were weighed before being set (setting egg 
weight) and after 18 days of incubation to determine 
the percentage of loss in egg weight. Initial start time 
of incubation was recorded after eggs had been set 
and the incubator was turned on to obtain the exact 
hatch time and this was considered as incubation zero 
time. For embryonic development, 5 eggs (normal 
embryos) were taken randomly from each treatment 
after 7, 14 and 21 days of setting and then examined. 
Chick length was measured with the chick’s dorsal 
surface extended over a ruler from the beak to the 
middle toe. At hatching, normally and abnormally 
hatched chicks were counted to estimate the culled 
chicks and hatchability percentages. Hatchability = 
(hatched chicks/fertile eggs) x100. Hatch time and 
chick weight was recorded every eight hrs after the 
1st chick was hatched. Hatched chicks were 
removed, wing-banded, weighed and recorded as 
chick weight at hatch, then placed again in the 
hatchery after record the hatch time. Chick weight 
loss percent was estimated as follow: chick weight 
loss % = ((chick weight at hatch ˗ chick weight at 
pull out)/chick weight at hatch)x 100. Chicks were 
examined for quality traits such as appearance, eyes, 
activity, aspect of navel area and legs conformation. 

Chick quality scores were given according to 
Deeming (1995) using a scale from 1 (poor quality) 
to 5 (good quality). After measuring chick BW, 
length, and quality, five chicks from each group were 
humanely killed and harvested to measure residual 
yolk weight. Weight of residual yolk was subtracted 
from BW to estimate yolk-free body mass. Body 
temperature values of hatched chicks were measured 
with a digital thermometer. The same baby chicks 
were used to calculate the weight of breast, legs, 
liver, heart, ovary, testis and yolk sac. The chick sex 
was also determined by examining the internal ovary 
or testis at the intervals of hatched chick's age 1st, 2nd, 
3rd and 7th day of age.  
 Data were statistically analysed using the 
ANOVA and the general linear model (GLM) 
procedure by the SAS (SAS Institute, version 9.2, 
2009) software. Differences between treatments 
means were tested for significance by the Duncan’s 
multiple ranges (DMR) test (Duncan 1955). 
Percentages of all studied traits in the experiment 
were transformed to values of Arcsin. All data were 
analyzed using factorial design according to the 
following model: 
Yijkl =  + αl  +Gi +Mj+ (GxM)ij +Eijl 
Where: Yijkl =observation;  = overall mean; αl = 
replicates effect; Gi = light pulses effect (i = 1-2); 
Mj= eggshell pigmentation effect (j=1-3); (GxM)ij = 
light pulses x eggshell pigmentations interaction; and 
Eijkl= experimental error. 
 

RESULTS AND DISCUSSIONS 
 

Embryonic developments: 
 The results of embryonic weights (%) are shown 
in (Table 1). Insignificant differences were observed 
at all embryonic ages between eggshell pigmentation 
levels. Regarding the incubated eggs exposed to light 
pulses (PS), embryos showed higher values in weight 
(P≤0.05) than those incubated under darkness (D) at 
the 3rd week of embryogenesis. However, D and PS 
groups had similar weight values at the 1st week and 
the 2nd week of embryogenesis. Significant 
interactions of eggs exposed to pulsedlight coupled 
with egg shell pigmentation groups had higher values 
in embryo weight percentages at 3rdweek of 
embryogenesis. Averages of embryo percentages 
increased when medium and heavy pigmented 
eggshell groups were incubated under pulsed light 
than light pigmented eggshell group. Light has an 
important effect in the embryonic growth and may be 
related to the developmental stage of the extra 
embryonic membrane (Shanawany, 1990). It may be 
that the effect of pulsed light stimuli lasts long 
enough to increase satellite cell proliferation and 
tissue changes in the chick embryo, resulting in 
accelerated embryo development (Avila et al., 2009; 
Rozenboim et al., 2004; Shafey, et al., 2004 and 
Shafey et al., 2007). Rozenboim et al. (2004) and 
Khalil (2009) reported that incubating eggs exposed 
to light enhanced protein synthesis and attributed 
these to improvements in metabolic responses to light 
via activating the thyroid and increasing biochemical 
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constituents in embryos blood (Rozenboim et al., 
2004; Khalil, 2009). Faluhelyi and Csernus, (2007) 
and Ozkan et al. (2012a) found that acceleration of 
embryos growth may be controlled by rhythmic 
melatonin during last incubation period. This 
hormone also has powerful antioxidant properties 
which can be relevant because embryos are high 
sensitive to oxidative stress. Yu et al. (2014) reported 
that light may be promoter to maturate the expression 
of mRNA in the small intestines of late-stage birds 
embryos. The findings of the current work are in 
agreement with those of Rozenboim et al. (2004), 

Abd El-Azim et al. (2005), Farghly and Mahrose 
(2012), Ozkan et al. (2012a), Zhanget al. (2012), 
Archer (2015) and Farghly et al. (2015&2017ab) 
who found that incubating eggs subjected to light 
produced heavier embryos. Farghly (2012) and 
Farghly, (2015) reported that the highest value of 
embryo weight was observed in incubated eggs 
exposed to pulsed light. On the other hand, Fairchild 
and Christensen (2000) and Pandian et al. (2015) 
observed that light had no effect on increasing 
embryo weight during incubation. 
 

 

Table 1. Embryo development as affected by light pulses and shell pigmentation 
Embryonic weights (%) Treatments 3rd week 2nd week 1st week 

62.54 22.14 4.12 LP 

Egg shell pigmentation 
63.00 22.53 4.18 MP 
63.32 23.19 4.29 HP 
1.22 1.30 0.320 SE 

0.3659 0.2052 0.5059 P value 
62.36 b 22.32 4.12 D 

Lighting conditions 63.54 a 22.92 4.27 PS 
1.08 1.32 0.31 SE 

0.0060 0.2238 0.1947 P value 
62.18b 22.10 4.06 LP X D 

Pigmentation X Lighting 
interactions 

62.03b 21.72 4.05 MP X D 
62.88ab 23.15 4.26 HP X D 
62.89ab 22.17 4.18 LP XPS 
63.98a 23.35 4.32 MPXPS 
63.76a 23.24 4.32 HP XPS 
1.06 1.27 0.33 SE 

0.0424 0.2175 0.6174 P value 
Superscriptsa and b in a row mean that the common (P≤0.05) is significantly different.  
Pigmentation level: Low (LP), Medium (MP), Heavy (HP). Lighting conditions: Dark (D), Light pulses (PS) 
 

 Light acceleration of embryos growth controlled 
by the amount and period of light exposure that 
reaches the embryo and then the amount of Ca form 
eggshell (Khalil, 2009). Eggshells with differences 
spectral characteristics may affect photostimulation 
through incubation period. Intensity of 
protoporphyrin pigment of brown eggshells can alter 
spectral characteristics of transmitted light into egg 
depending on its selective absorbing and passing of 
certain illumination wavelengths with reflecting of 
others (Clifford and Philpott, 2002). High light 
intensity may have negative effects due to increase 
the light amount that crosses the eggshell and then 
reaches the embryo and that in related to darker 
pigment of egg (Ghatpande et al., 1994). Embryonic 
growth of the pigmented eggs was slower than that of 
the unpigmented eggs depending on incubated light 
as reported by Farghly et al. (2015) who found that 
embryos from white eggs incubated under light were 
the best, followed by brown eggs incubated under 
dark conditions. Also, Shafeyet al. (2002 and 2004) 
found that the level of brown pigment influences 
light transmission through the eggshell. However, 
Shafey et al. (2005) reported that intensity of brown 
pigment had insignificant effect on embryo growth. 

Yu et al. (2016) found that low pigmentation 
concentration resulted higher light transmission. 
 

Hatchability: 
 Data in Table (2) show that eggshell pigmentation 
did not affect hatchability, egg weight loss and 
hatching time. In light pulse treatments, eggs exposed 
to pulsed light had lower values (P≤0.05) of hatching 
time. While, eggs exposed to pulsed light had higher 
percentages (P≤0.05) of egg weight loss, this 
indicates that pulsed light are more effective during 
the late incubation period. Insignificant differences 
(P>0.05) were found in hatchability percentage. 
There were interactions (P≤0.05) between eggshell 
pigment and light pulses on hatchability, egg weight 
loss and hatch time. Medium eggshell pigmentation 
and pulsed light interaction had the highest effect. 
Abd El-Azim et al. (2005) and Farghly et al. 
(2015&2017ab) reported that incubated light 
enhanced hatchability percentage. Incubation 
conditions of eggs influenced the metabolism or heat 
production and embryos growth and then hatchability 
percentage and incubation period (Shafey et al., 
2007). Using flash bulbs did not excess incubator 
heat and decrease the cost of electricity. Shafey et al. 
(2004) observed that type and amount of light 
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passing the embryo could affect hatchability. Shafey 
et al., (2002), Archer and Mench (2014) and Farghly 
(2012 and 2015) found that incubating light and light 
pulses improved hatchability traits of chicken and 
quail eggs. Khalil (2009) indicated that these 
improvements were related to physiological and 
metabolic response to light during embryonic 
development. In contrast, Shanawany (1990) and 

Archer and Mench (2014) reported insignificant 
differences in hatchability of eggs incubated under 
dark or lighted conditions. Ozkan et al. (2012a) and 
Zhang et al. (2012) reported that incubated light had 
no effect on hatchability or embryo mortality (Özkan 
et al., 2012b and Zhang et al., 2012). 
 

 

Table 2. Hatching performance as affected by light pulses and shell pigmentation 
Hatching performance traits       Treatments 

Hatch time (hrs) Egg weight loss 
(%) Hatch (%)  

499.55 12.92 84.50 LP 

Egg shell pigmentation 
498.66 12.88 86.98 MP 
497.84 12.32 86.27 HP 

2.86 0.73 2.21 SE 
0.5977 0.3089 0.1683 P value 
500.52a 12.32 b 85.12 D 

Lighting conditions 
496.85 b 13.08 a 86.71 PS 

2.10 0.65 2.25 SE 
0.0019 0.0240 0.1544 P value 
501.28 a 12.64ab 84.33b LP X D 

Pigmentation X Lighting 
interactions 

501.12 a 12.32ab 85.07b MP X D 
499.15ab 12.01b 85.97ab HP X D 
497.81ab 13.19ab 84.67b LP XPS 
496.19 b 13.43a 88.90a MPXPS 
496.53 b 12.63ab 86.57ab HP XPS 

2.19 0.65 1.72 SE 
0.0529 0.0505 0.0367 P value 

Superscriptsa and b in a row mean that the common (P≤0.05) is significantly different.  
Pigmentation level: Low (LP), Medium (MP), Heavy (HP). Lighting conditions: Dark (D), Light pulses (PS) 
 

 The acceleration in hatch time due to pulsed light 
has been credited in general as a stimulated 
embryonic development rate. Abd El-Azim et al. 
(2005), Farghly et al. (2015) found that exposed 
fertile eggs to light resulted in early hatching time 
compared with incubated in darkness (Farghly et al., 
2015& 2017ab). Fairchild and Christensen (2000) 
and Abd El-Azim et al. (2005) found that 
illumination during incubation period had no affect 
hatch performance of turkeys. Farghly (2012) found 
that pulsed light had insignificant affect hatching 
time of incubated quail eggs. Rozenboim et al. 
(2004), Ozkan et al. (2012a) and Zhang et al. (2012) 
reported that incubated photo stimulation had no 
effect on hatching period.  Abd El-Azim, et al. 
(2005) and Farghly (2012 and 2015) found no 
difference in egg weight loss during incubation under 
lighted or dark conditions. However, Farghly et al. 
(2015&2017b) found that incubating egg under light 
conditions significantly increased egg weight loss 
values. 
 Regarding pigmentation levels and pulsed light 
interaction, medium pigmented eggs under light 
pulses had the highly hatchability percentage. These 
findings are similar with Shafey et al. (2005), Yang 
et al. (2009) and Kumar et al. (2012) who observed 
lower hatchability percentages in light shell 
pigmentations of eggs. Farghly et al. (2015) and 

Farghly and Shabaan (2016) found that brown 
spotted eggs showed higher hatchability percentages 
(even when incubated under dark or light conditions) 
followed by those of spotted violet and white eggs. 
Also, they reported that egg weight loss increased to 
the highest level in brown eggs incubated under light, 
followed by brown eggs incubated in darkness, 
followed by violet eggs incubated in darkness. Egg 
shell coloration could indicate a need for more 
relative humidity (Deeming, 2011). Most probable 
cause of lower hatchability in pigmented eggs might 
be due to higher loss in moisture content and then 
less specific gravity, which result in low hatchability. 
Another reason is a positive association of the density 
of pigment with hatchability, apart from thicker shell 
with more calcium and high specific gravity of brown 
shelled eggs. Light brown eggs may be a sign of 
prematurely laid eggs caused by some type of 
environmental stress (Chukwuka et al., 2011). Shafey 
et al. (2005) found that egg weight loss percent was 
not affected by level or intensity of brown egg 
pigments during incubation period.  
Chick's sex and quality: 
 Results shown in Table(3) showed significant 
differences in chick lengthand quality as affected by 
egg shell pigmentation, while insignificant 
differences existed in chick sex, culled chick’s value 
and body temperature. Each chick sex, length, 
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quality, culled chick’s valuesand body temperature 
values were not affected by pulsed light. Heavy egg 
shell pigmentation exposed to light pulses had the 
highest value of chick quality. Improved quality of a 
flock at slaughter age can be realized with high-
quality day-old chicks as starting day old chicks. One 
day-old chick quality score can be related to many 
factors, including all egg characteristics with 
incubation conditions (Deeming, 1995). Chicks 
produced from egg incubated light conditions, 
performed to be more active compared with those 
produced from egg incubated in darkness. There is 
also evidence that biological rhythms associated with 
body temperature regulation are established pre-
hatching (Hill et al., 2004). These rhythms depending 
on the melatonin rhythms that secrete in the embryo 
(Csernus et al., 2007; Faluhelyi and Csernus, 2007). 
Intermittent lighting (15 min on and 15 min off) in 
which the rise in egg temperature does not exceed 
0.11°C eliminates the heat effect. Appling a lighting 
fixtures that do not enhance the excess heat in the 
incubator eliminates the risk of low hatch 
performance. Shafey et al. (2007) reported that 
incubation conditions affected embryonic metabolism 
or heat production and then chick quality. Farghly 
(2012) and Farghly (2015) reported that pulsed light 
had no significant effect on chick quality in Japanese 
quail. Archer and Mench (2014) reported that 
providing broiler eggs with 12 hrs of incubated light 
decrease their tolerance stress as indicated by 

physical asymmetry, corticosterone, and antibody 
production. They concluded that chick quality 
improved by lighted incubation. Light pulses had 
significantly no effect on chick sex. Yu et al. (2014) 
reported that light may promote hormones related to 
sex determination through certain protein synthesis. 
Farghly (2015) and Farghly et al. (2017a) found that 
incubating light affected culled chick’s values, body 
temperature and chick sex values. Farghly and 
Sharaqa (2016) reported that incubating light 
treatment increased body temperature, but 
insignificant effect on culled chick and chick sex. 
Shafey et al. (2007) found that incubation conditions 
affect chick growth and lengths. Farghly (2015) 
reported no significant defences in chick lengths. The 
current study shows that the levels of pigmentation in 
brown eggshells affect chick length and quality, but 
no in hatch chick weight. Archer (2015) found that 
brown eggs incubated under lighting measured the 
proportion of non-defect chicks compared with 
incubation in the dark, and that white eggs show the 
same trend as red eggs. The same researcher found 
that incubatedlight or pigment level had no effect on 
chick length. Changes in the physical dimensions of 
eggs and in eggshell pigmentation were reported to 
have altered the light type and amount passing 
through eggshell and then reaching or passing the 
embryos and thus affect chick lengths and quality 
traits (Shafey et al., 2002 & 2004). 

 

Table 3. Chick sex and quality as affected by light pulses and shell pigmentation 
Chick characteristics 

      Treatments Chick 
quality 

(%) 

Culled 
Chicks 

(%) 

Body 
temp. (°C) 

Chick 
lengths 

(cm) 

Chick sex 
(F/M) 

91.03b 2.22 39.63 16.34b 1.17 LP 

Egg shell pigmentation 
92.13ab 1.87 40.06 17.24ab 1.36 MP 
93.17a 1.49 39.74 17.58a 1.33 HP 
1.12 1.43 0.55 0.84 0.31 SE 

0.0750 0.6864 0.4040 0.0582 0.5524 P value 
91.39 2.23 39.74 16.87 1.35 D 

Lighting conditions 92.69 1.48 39.88 17.24 1.21 PS 
1.48 1.36 0.56 0.97 0.31 SE 

0.0810 0.2585 0.5881 0.4335 0.3492 P value 
90.50b 2.97 39.61 16.40 1.17 LP X D 

Pigmentation X 
Lighting interactions 

91.35ab 2.26 39.93 16.72 1.33 MP X D 
92.32ab 1.48 39.68 17.49 1.55 HP X D 
91.55ab 1.47 39.66 16.28 1.17 LP XPS 
92.71ab 1.48 40.19 17.76 1.38 MPXPS 
93.81a 1.50 39.80 17.67 1.01 HP XPS 
1.27 1.48 0.61 0.86 0.31 SE 

0.0150 0.7485 0.8476 0.1947 0.4546 P value 
Superscriptsa and b in a row mean that the common (P≤0.05) is significantly different.  
Pigmentation level: Low (LP), Medium (MP), Heavy (HP). Lighting conditions: Dark (D), Light pulses (PS) 
 
Chick's performance: 
Chick weight gain: 
 Results of chick weight gain (Table 4) show no 
differences in weight gain traits of chicks produced 
from egg shell pigmentation groups. In light pulses 

treatment, chick weight at  sevenday old chicks and 
their relative weight gain percentages were 
significantly heavier in groups of eggs subjected to 
light pulses than eggs incubated under dark 
conditions due to light acceleration. There was a 
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significant interaction between light pulses and shell 
pigmentation groups in chick weight at seven day and 
relative weight gain. Chick weight loss and relative 
weight gain percentages of medium egg shell 

pigmentation subjected to pulsed light had higher 
values.  
 

 
Table 4. Chick weight and gain as affected by light pulses and shell pigmentation 

Chick weight gain (CWG, g) 
      Treatments Relative WG, 

% 
7day-old  

CW 
CW loss 

% CW at pull  CW at 
hatch  

62.11 88.01 5.00 33.32 35.07 LP 

Egg shell 
pigmentation 

62.97 90.93 5.52 33.65 35.62 MP 
62.72 90.97 5.15 33.90 35.75 HP 
1.10 5.27 0.71 1.77 1.89 SE 

0.1958 0.3667 0.2594 0.7655 0.6973 P value 
61.97b 87.19b 4.97 33.15 34.89 D 

Lighting conditions 63.23a 92.75a 5.47 34.09 36.06 PS 
0.89 4.53 0.68 1.68 1.77 SE 

0.0006 0.0023 0.0521 0.1386 0.0800 P value 
61.58c 85.12c 5.00ab 32.70 34.41 LP X D 

Pigmentation X 
Lighting 

interactions 

62.08bc 87.60bc 5.17ab 33.21 35.03 MP X D 
62.24bc 88.84abc 4.74b 33.55 35.22 HP X D 
62.64bc 90.89abc 4.99ab 33.94 35.72 LP X P 
63.85a 94.26a 5.86a 34.08 36.20 MP X P 
63.20ab 93.09ab 5.56ab 34.25 36.27 HP X P 

0.85 4.61 0.66 1.79 1.89 SE 
0.0040 0.0398 0.0207 0.7450 0.6048 P value 

Superscriptsa and c in a row mean that the common (P≤0.05) is significantly different.  
Pigmentation level: Low (LP), Medium (MP), Heavy (HP). Lighting conditions: Dark (D), Light pulses (PS) 
  
 A positive correlation occurs between chick 
weight and subsequent performance of adult weight. 
Halevy et al. (2006) found that lighting stimuli 
increased hatch chick muscle develop and growth by 
enhancing in satellite cells number. They found that 
the light stimulatory on the growth of post-hatch 
muscle is result of increased proliferating and 
differentiating of synchronization in adult myoblasts 
and myofiber. The obtained results of the present 
study are in partial agreement with those of Abd El-
Azim et al. (2005), Khalil (2009) and Farghly et al. 
(2015&2017a) who reported that eggs exposed to 
light during incubation improved the chick weight 
gain compared to those incubated in darkness. Ozkan 
et al. (2012b) indicated that incubation under light 
increased weight gain and breast muscle weights of 
broilers. Enhance the post-hatching performance of 
chick has been reported by passing of light into the 
incubators environment (Shafey et al., 2002; Shafey 
et al., 2004, Shafey et al., 2005 and Shafey et al., 
2007). Farghly (2015) reported that hatch chick 
weight, 7-day-old chick weights and relative weight 
gains were significantly (P≤0.05) increased due to 
expose the incubated eggs to pulsed light. On the 
other hand, Archer et al. (2009) reported that 
incubated light did not affect any productive 
parameters in broiler. Farghly (2012) and Farghly et 
al. (2015) reported that pulsed light did not affect 
hatch chick and hatch weight loss. Farghly (2015) 
revealed that pulsed light did not affect chick weight 
loss. Rozenboim et al. (2004), Halevyet al. (2006) 
and Zhang et al. (2012) noted positive effects of 

incubated light on 0- to 6-d weight gain and breast 
weight  
 Since egg shell pigmentation did not have marked 
effects on embryo development (Table 1) therefor 
there was no differences in chick weight. Farghlyet 
al. (2015) found that chick weight was significantly 
heavier in the spotted brown egg incubated under 
dark or light conditions (7.94 and 7.96 g, 
respectively) than the other groups of eggs, and that 
chick weight loss, chick sex and chick quality were 
not affected by egg shell colours. They added that 
body weight gain was affected by egg shell colours 
and incubated light, and that chicks of brown eggs 
presented higher values of body weight gain. 
Internal organs and residual yolk sac weight: 
 The achieved results of the internal organs 
percentages and residual yolk sac weight are 
presented in Table (5). No significant differences 
were found for all internal organs weights and 
residual yolk sac of shell pigment treatments except 
liver weight change (highest value for heavy shell 
pigmentation). Regarding the incubated eggs exposed 
to pulsed light, chicks produced from these eggs had 
higher breast, liver and ovary percentage changes in 
weight. However, insignificant differences were 
observed in relative weights of the residual yolk sac, 
legs, heart and testis. Eggs with medium and heavy 
pigmentation that were subjected to pulsed light had 
the highest changes in breast and liver weight. Ozkan 
et al. (2012b) found that groups of eggs subjected to 
pulsed light had higher breast weights with no affect 
other traits measured. Zhanget al. (2012) reported 
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thatbreast muscle percentage change in weight in the 
light exposed egg group was significantly increased 

compared with eggs in darkness groups.  

 
Table 5. The relative organs weight as affected by light pulses and shell pigmentation 

Chick internal organs (%) 

      Treatments Tests  Ovary  Heart Liver  Legs  Breast  
Residua

l yolk 
sac  

0.029 0.139 0.67 2.69 b 4.08 3.09 5.24 LP 

Egg shell 
pigmentation 

0.036 0.148 0.67 2.78ab 4.08 3.19 5.17 MP 
0.037 0.152 0.71 2.88a 4.21 3.25 5.16 HP 
0.009 0.03 0.12 0.19 0.33 0.35 0.36 SE 
0.1585 0.6750 0.7029 0.0927 0.5786 0.5896 0.8521 P value 
0.032 0.135b 0.65 2.69b 4.05 3.02b 5.26 D 

Lighting 
conditions 

0.036 0.158a 0.71 2.88a 4.20 3.34a 5.13 PS 
0.009 0.03 0.18 0.18 0.32 0.29 0.35 SE 
0.3673 0.0483 0.1879 0.0078 0.2150 0.0053 0.3168 P value 
0.029 0.130 0.64 2.60b 4.11 2.91b 5.25 LP X D 

Pigmentation 
X Lighting 
interactions 

0.032 0.128 0.64 2.62b 3.93 3.00ab 5.27 MP X D 
0.037 0.146 0.69 2.85a 4.12 3.13ab 5.25 HP X D 
0.030 0.148 0.69 2.78ab 4.05 3.27ab 5.24 LP X P 
0.040 0.168 0.71 2.94a 4.23 3.38a 5.07 MP X P 
0.037 0.158 0.73 2.92a 4.31 3.37a 5.07 HP X P 
0.009 0.03 0.13 0.16 0.33 0.31 0.37 SE 
0.3611 0.3524 0.7946 0.0083 0.5278 0.1155 0.8911 P value 

Superscriptsa and b in a row mean that the common (P≤0.05) is significantly different.  
Pigmentation level: Low (LP), Medium (MP), Heavy (HP). Lighting conditions: Dark (D), Light pulses (PS). 
 
 Light pulses did not effect on yolk free chick 
weight, which is an indicator of chick development. 
All yolk sac is entered into the abdomen on the 19th 
day of incubation, and the drawn yolk residue is 
placed or located within the cavity at the last of 20th 
day of incubation period. At hatching, about 30 
percent of the origin nutrients in yolk are exist in 
yolk residues, and nutrients function as a main 
energy source for hatchling during the first three days 
of life. Gous (2010) stated that yolk sac utilization 
can be one of the limiting factors that restrict 
embryonic growth. Yolk sac membrane weight has 
influenced yolk nutrient utilization, which would 
result in higher yolk absorption. Ozkan et al. (2012a) 
found that light exposure during incubation decreased 
residual yolk, while had no affect chick weight, heart 
and liver percentages. Rozenboim et al. (2004) 
reported that higher embryo weight in 21d of embryo 
age was accompanied by low residual yolk percent at 
d18, which may be attributed to a more efficient yolk 
use or consumption, as well as more improve or 
increase in breast weight of broiler embryos with 
illumination during incubation period. The current 
data show that pigment level did not effect on hatch 
chick organs. These may be concluded that breast 
and liver percentages of embryos subjected to 
incubated pulsed light are influenced by the extent of 
the pigmentation. Eggs with heavily pigmented 
brown shells were more affected by light pulses than 
other shades of brown eggs. The previous findings 
appeared the importance role in defining eggshells 
characteristics and the potential of light exposure 
during incubation period on pre and post hatch 

performance. The light level of egg shell 
pigmentation may have allowed or passed more 
lighting, above optimum intensity to reaching the 
embryos and that light-filtering action of shell 
pigment in the heavy eggshell pigmentation level 
tended to decrease its effect. Farghly (2015) found 
that chick organs and residual yolk sac percent were 
affected by incubation light pulses and that chicks 
produced from eggs subjected to pulsed light had 
higher breast, liver and ovary percentages in weight 
changes, while no differences were observed in 
residual yolk sac percent. 
 
CONCLUSION 
 
 It could be concluded that exposing medium or 
heavy pigmented eggs of Rhode Island Red chicken 
to pulsed light during the incubation period increase 
each of embryonic and hatchling performance. 
Optimum incubation conditions lead to maximum 
hatchability of healthy hatchlings. Therefore, it could 
be recommended that pulsed light could be applied 
on either medium or heavy pigmented eggs to have a 
high hatchability and also reducing hatch losses with 
insignificant negative effects on chick quality score. 
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ا أتحسین  ریخ وعلاقتھ اء التف وئیة اثن ات الض رض للنبض ر المع د الأحم رود ایلان لاداء الجنینى و الفقس لبیض دجاج ال
 بصبغة القشرة

  
  ١ومصطفى جلال عبد الفتاح  ٢و اسامة حسن منصور الجارحى ١محمد فرغلى علم الدین فرغلى

  
  قسم إلانتاج الحیوانى، كلیة الزراعة، جامعة بنھا، مصر -٢قسم إنتاج الدواجن، كلیة الزراعة، جامعة اسیوط، مصر،   -١

 
النبضات الضوئیة الدراسة الحالیة وضحت دور ، لذا. لبیض التفریخالفقس تحسین لمنع التلوث ویمكن ان تكون النبضات الضوئیة وسیلة فعالة   

بیضة  ٩٠٠تم تقسیم حوالى .  خلال التفریخ فى تحسین التطور الجنیني وأداء الفقس لبیض دجاج الرودایلاند الأحمر و علاقتھ بكثافة صبغة القشرة
دونھاوتم تفریخھا  )غامق، متوسط، خفیف(عشوائیا الى ثلاثة مجامیع طبقا لمستوى كثافة صبغة قشرة البیض   .تحت تأثیر النبضات الضوئیة او ب

 ً وزن الكتكوت ، نسبة الفقد فى وزن البیضة، حیث زاد الوزن النھائى للجنین) ٠.٠٥(اوضحت النتائج ان التعرض للنبضات الضوئیة تؤثر معنویا
لا توجد اختلافات معنویة في ، بینما .كما قل وقت الفقس، )بیضالصدر و الكبد والم(واوزان الاعضاء الداخلیة للكتكوت ، فى الیوم السابع بعد الفقس

لوحظ ان ھناك زیادة  ، بالاخذ فى الاعتبار صبغة قشرة البیضة. وزن كیس الصفار، نسبة الفقد للكتكوت، وزن الفقس، صفات الكتكوت، نسبة الفقس
لا توجد اختلافات معنویة في نسب وزن الجنین نسبة ، بینما .البیضة فى طول الكتكوت ووزن الكبد و جودة الكتكوت مع زیادة تركیز الصبغة بقشرة

واوزان معظم الاعضاء الداخلیة للكتكوت ، نسبة الكتاكیت المستبعدة، جنس الكتكوت، حرارة جسم الكتكوت، وقت الفقس، نسبة الفقد للبیضة، الفقس
ة یوجد ھناك تأثیرات معن من ناحیة اخرى . و الزیادة فى وزن الكتكوت ى معظم الصفات المدروس ین(ویة ف س، نسب وزن الجن جودة ، اداء الفق

ى وزن الكتكوت ،نسبة الفقد للكتكوت، الكتكوت ادة ف د و الزی ة للكتكوت كالصدر و الكب اء الداخلی رض ) واوزان الاعض ین التع داخل ب ة للت نتیج
رض یستخلص من نتائج السابقة ا. للنبضات الضوئیة و مستوى صبغة قشرة البیضة ة و المع ى الغامق ن البیض ذات مستوى الصبغة المنوسطة ال

ي معامل ، لذا. لتأثیر النبضات الضوئیة اظھر نتائج مقبولة من حیث نسبة الفقس و وقت الفقس اجح ف تطبیق النبضات الضوئیة  یمكن ان یكون ن
  .التفریخ بدون اى تأثیرات سلبیة على جودة الكتكوت

  
 
 
 
 
 
 
 
 
 
 
 
 

 


