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ABSTRACT

The present experiment was carried ocut using 900 Japanese quail eggs to study the pre and
post hatch performance of different egg colors incubated either under darkness or lighting
conditions. All eggs were classified into 3 categories according to shell colors (white, spotted violet
and spotted brown) and incubated under darkness or lighting. The results showed that the effect
of egg shell color on embryonic weight was significant (p<0.05) at 10, 12 and 14 days of incubation.
The spotted brown eggs showed significantly (p <0.05) the higher percentages of hatchability even
when incubated under darkness or lighting. The chick weight at hatch was significantly (p<0.05)
heavier in group of spotted brown egg color even incubated in darkness or lighting (7.94 and
7.96 g, respectively) than the other groups of eggs. Each of chick weight loss (%), chick sex and
chick quality were not influenced by egg shell color. Furthermaore, chicks are produced from spotted
brown eggs showed significantly the higher values of body weight gain (3.86 and 3.85 g) even
when incubated under lighting or darkness. There are no significant. differences in egg mass, feed
conversion ratio, plumage conditions, leg problems and mortality (%) from hatch to 20 weeks of age.
Therefore, it could be concluded that selecting eggs of spotted brown and spotted violet of colored
shell to get the best possible pre and post hatching performance, which positively reflect on the
profit which could be gained by the producers.

Key words: Egg shell color, pre and post hatch performance, Japanese quail

INTRODUCTION

In the hatching egg industry, incubation conditions are the most important factors for the
success of hoth hatching and embryonic develepment that 1s extremely sensitive to light
{Archer et ¢l., 2009). In the incubator, eggs are often incubated commercially in complete darkness.
However, light has been considered as an important envirenmental factor during the embryonic
life because of their light sensitive pineal gland (Zeman ef al., 2004). There are a number of studies
reported that lighting stimulates embryo growth, accelerates hatching time and post-hatch
performance of birds (Ghatpande et al., 1994; Fairchild and Christensen, 2000; Shafey ef al., 2004,
2005; Khalil, 2009; Farghly, 2012; Farghly and Mahrose, 2012).

In addition to the previous factors, egg shell coler in relation to their egg quality, may affect
late-term embryonic development during hatching process as well as in post hatch development
of chick until feed consumption is initiated (Farghly, 2012). Japanese quail egg shells are
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characterized by a variety of color patterns, ranging from dark brown, blue and white to buff, each
heavily mottled with black, brown and blue (Narahari ef af., 1988). The egg shell pigments of the
quail egg were found to be coporphyrin, biliverdin and protoporphyrin (Butcher and Miles, 1995;
Duval et al., 2013). Recently, it has been proposed that egg shell pigmentation could be strongly
related to female physiological condition (Scliman et al., 2000; Duval et al, 2013). The
pigmentation of the egg is very important in determining the spectral characteristics of egg shells
{(Shafey et al., 2005).

It was found that egg pigmentation affected the spectral transmittance of light into the egg
{(Ghatpande et al., 1994; Shafey ef al., 2004). Kozuszek and Kontecka (2005) found that hatching
results were better for pheasant eggs with dark-brown shells in comparison with those of
light-brown and blue shells. However, the relationship between the Japanese quail egg shell colors
and hatchability incubated under darkness or continucus lighting has not been adequately
explained. So, the objective of the present study was to investigate embryo development, pre and
post hatch performance of Japanese quail eggs of different colors incubated either under darkness
or continuous lighting.

MATERIALS AND METHODS

The present experiment was carried out at the research poultry farm in the Poultry Production
Department, Faculty of Agriculture, Assiut University, Assiut, Kgypt. All experimental procedures
were carried out according to the Local Experimental Animal Care Committee and approved by
the ethics of our institutional committee of Department of Poultry, Faculty of Agriculture,
Agsiut University, Assiut, Egypt.

Nine hundred eggs of Japanese quail (Cofurnix coturnix japonica) were used to study the
embryonic development, pre and post hatch performance of quail eggs of different shell colors
incubated under darkness or lighting. Kggs were randomly divided into three categories according
to egg shell color (white, spotted violet or spotted brown eggs, 300 eggs per each group). All eggs
within each group of egg shells color were classified into two separated treatments (150 eggs were
incubated under darkness and the other 150 were eggs incubated under lighting during incubation
process). All eggs were incubated under the recommended conditions of the quail eggs. Light
intensity was 20-25 Lux at egg shell level using incandescent bulbs for all groups under continuous
lighting.

All eggs were incubated under the same conditions (37.5°C and 80% RH). Before incubation,
eggs were individually weighed (to 0.01 g) to determmne initial egg weight and re-weighed at
14 days of incubation to determine egg weight loss (%). The time of setting eggs in the incubator
was recorded for the experiment to ohtain the hatch time exactly in hours and is considered as zero
time of experiment.

Egg quality traits: Twelve eggs from each category of egg shell colors representing the three
experimental categories were randomly taken to determine and evaluate the egg quality traits.
Eges were individually weighed and egg shape index was calculated for each egg. Then the eggs
were broken out individually on a flat glass plate and the thick albumen and yolk heights were
measured to the nearest millimeter. with a tripod micrometer. The diameter of the yolk was recorded
to the nearest millimeter with a caliper. These data were used to estimate the yolk index. The yolk
was separated from the albumen, then it was weighed then the albumen weight was estimated by
subtraction, to the nearest 0.1 g, to estimate their percentages from the egg weight. The shell was
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also weighed individually to the nearest milligram and shell thickness was measured in micrometer
using a micrometer. The egg components were expressed as a percentage of the egg weight. Haugh
units were calculated by using the following equation:

Haugh units (HU) =100 log (TH+7.57-1.7 W)

where, H 1s height of the albumen (mm) and W 1s egg weight (g). A total number of thirty eggs
were used to study the chemical composition of the egg according to the AOAC (1990) procedures.

Embryonic development: Thirty six eggs from each group of egg shell color (18 eggs from those
incubated under darkness and the other 18 eggs incubated under continuous lighting) were taken
randomly at setting and weighed individually. These eggs (having normal embryos) were taken
at 4,6, 8,10, 12 and 14 days of setting and examined for embryonic development. The eggs were
broken gently and embryoes were separated as described by Asmar ef al. (1972). Thus, the embryo
was weighed and placed in a forced-air draft oven at 70°C until the constant weight was reached
and recorded to the nearest 0.1 mg. The dried material was grounded thoroughly. The powder was
packed in tightly closed hottles and stored in the refrigerator for chemical analysis. The protein
content was determined using Kjeldahl method and the fat content using Soxhlet method as
described by AOAC (1990).

Hatching performance: At hatching, all live chicks were recorded and un-hatched eggs were
opened for recording embryonic mortality classifications. Hatching time and chick body weight at
hatch was monitored every 4 h after the hatch of first chicks {chicks were considered hatched when
they were completely emerged and free from the shell). Hatchability percent was based on fertile
eggs and was calculated for the all groups.

Chick quality: Hatched chicks were removed, wing-banded, weighed to the nearest 0.1 g and
recorded as chick body weight at hatch then placed again in the incubator after recording the time
of hatch.

_ Chick weight at hatch-Chick weight at pull out o

Chick weight loss (%) = Chick weisht at hatch 1o
1ck weight at hatc

Chick quality were measured at hatch, all the hatched chicks were examined macroscopically
in order to identify the different characteristics. The chick quality scores were using a scale from
1 (poor quality) to b (good quality).

Productive performance post hatching: All chicks were brooded on floor and weighed
individually again at 8 weeks of age. All experimented chicks were fed diet containing 24% crude
protein and 2800 kecal kg™ of diet as a starter diet until 8 weeks of age and 18% crude protein and
2600 keal kg™ of diet for the rest of experimented period during laying period (3 months). The
newly hatched chicks were exposed to continucus lighting for 24 h day™ during the first 3 days of
age. Thereafter, the photoperiod was decreased gradually (1 h week™) to be adjusted to 12 h
{(growing) and 16 h (laying) lighting regimens with light intensities of 10 and 20 Luxes,
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respectively. Daily body weight gain was calculated for the whole period of growth (from hatch to
8 weeks of age) depending on the difference between the recorded 1mitial and final body weight
then divided by the number of days. Feed Conversion Ratio (FCRg): (g feed g™! gain) was
calculated for the whole period of growth by dividing the total feed consumed (g) in a pen by the
total body weight gain (g day™) of its birds. Also, the feed conversion ratio during laying period
(g feed g7! egg mass, FCRe) were calculated from 8 to 20 weeks of age as a whole period. The egg
mass was calculated as a bulk from 8 to 20 weeks of age. Plumage scores were measured as a gross
mean for the period from 4 to 20 weeks of age. The area of the body feathering was using a
scale from 1 {completely feathered) to 5 {featherless). Dead birds and leg problems were recorded
daily and expressed as percentage during the experimental period.

Statistical analysis: Data collected were subjected to ANOVA by applying the General Linear
Model (GLM) procedure of SAS software (SAS., 1998). The differences among means of different,
groups were detected by Duncan test. Before analysis, all percentages were subjected to arcsine

transformation to approximate normal distribution.

RESULTS

The studied traits of egg quality and chemical composition of Japanese quail for the three
categories of egg shell colors are found in Table 1. It 1s obvious that the spotted brown eggs had
significantly (p<0.05) thicker egg shell (19.70) than those of spotted viclet (18.88) and white
(18.20).

The mean percentages obtained for embryo weight at days 4, 6, 8 10, 12 and 14 of incubation
period are presented in Table 2. The effect of egg shell color on embryonic weight was significant
(p<0.058) at 10, 12 and 14 days of incubation. Embryos from spotted violet eggs incubated under
lighting conditions were heavier than those from the other eggs, followed by spotted brown eggs
incubated even under darkness or lighting.

Table 1: Means=SE of egg quality traits of Japanese quail as affected by eggshell color

Egg shell colors
Traits White Spotted violet Spotted brown
Physical
Egg weight (2) 10.8840.39 11.00+£0.22 11.14+0.42
Egg shape index 75.66+1.24 76.22+1.11 75.94+0.86
Egzg yolk index 62.9241.06 62.60+0.76 62.52+0.50
Haugh units 91.66+1.13 91.82+1.00 91.54+1.26
Shell thickness (<0.01 mm) 18.20+0.03% 18.88+0.02% 19.70+0.032
Albumen (%) 56.00+1.13 55.87+1.33 55.90+1.56
Yolk (%) 32.784+1.00 32.81+£1.50 32.70+1.24
Shell (%) 11.12+0.59 11.32+0.49 11.40+0.88
Chemical
Moisture (%) 71.00+0.27 71.92+0.39 71.66+0.42
Protein (%) 13.00+£0.12 13.16+£0.14 13.20+0.18
Fat (%) 9.78+0.06 9.96+0.08 9.84+0.07
Ash (%) 0.83+0.05 0.85+0.07 0.84+0.04

2PMeans in a row with no commeon superseript differ (p<0.05)
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Tahble 2: Means=SE of embryo weight (%) of Japanese quail as affected by egg shell colors and incubation light

Treatments

Dark Light
Traits White Spotted violet SBpotted brown White Bpotted violet Spotted brown
4th day 0.28+0.02 0.20+£0.02 0.31+£0.02 0.30+£0.03 0.30+0.03 0.31+0.01
6th day 3.10+0.13 3.07+0.06 3.08+0.09 3.14+0.15 3.17+0.18 3.21+0.05
8th day 11.07+0.31 10.98+0.34 11.13+£0.37 11.10+0.13 11.17+0.44 11.22+0.15
10th day 19.30+0.29° 21.00+0.39% 21.96+0.40° 21.00+0.28% 22.94+0.392 21.92+0.60°
12th day 31.71+0.30° 31.88+0.22° 33.98:£0.42° 34.00+£0.24* 34.11+0.19° 33.93£0.17%
14th day 48.50+1.92° 50.69+0.62% 52.08+0.99* 51.80+1.0° 52.00+0.98° 51.70+0.62°

2! Means in a row with common superseript significantly differ (p<0.05)

Table 3: Means£SE of embryo chemical composition of Japanese quail as affected by egg shell colors and incubation light

Treatments
Dark Light
Traits (%) White Spotted violet Spotted brown White Spotted violet Spotted brown
Moisture 83.2440.32 83.2040.28 83.4240.17 83.10+0.41 83.1320.18 83.2440.24
Protein 43.03+0.43 42.89+0.78 43.12+0.39 43.25+0.43 43.35+0.46 43.234+0.43
Fat 4.96+0.15 5.00+£0.12 5.04+0.09 4.85£0.18 4.79+0.10 4.92+0.11
Ash 0.79+0.04 0.80+0.01 0.82+0.03 0.82+0.04 0.83+0.01 0.82+0.03
Tahble 4: Means£SE of hatching performance of Japanese quail eggs as affected by egg shell colors and incubation light
Treatments
Dark Light
Traits White Spotted violet Spotted brown White Spotted violet Spotted brown
Hatchability (%) 69.50+0.29° 69.78+0.54° 72.64+0.462 72.58+0.422 71.66+0.60% 72.60+0.522
Early death embryo (%) 12.87+0.19 13.00+0.28 12.39+0.31 12.34+0.30 12.42+0.33 12.35+0.18
Late death embryo (%) 4.64+0.22 4.53+0.24 4,29+0.28 4.48+0.18 4,49+0.24 4.38+0.28
Dead piped (%) 4.72+£0.09 4.4920.10 4.15:0.12 4.09+£0.09 4.00+0.11 4.15+£0.10
Live piped (%) 4.00+0.10 3.89+0.18 3.54+0.10 3.67+0.14 3.58+0.19 3.60+0.15
Dead in shell (%) 2.60+0.15 2.70£0.11 2.68+0.17 2.55£0.13 2.61+0.18 2.63+£0.10
Egg weight loss (%) 15.70+0.332 14.04+0.24° 15.42+0.28% 15.90+0.332 15.68+0.222 15.50+0.422
Incubation period (h) 397.10£0.42° 399.00+0.56% 400.40+0.482 396.60+0.60¢ 397.00+£0.57° 398.80+0.50%

aPMeans in a row with common superseript significantly differ (p<0.05)

It is interesting to note that the data in Table 3 showed that the egg shell coloration did not
influence significantly each of the moisture content of the embryos, protein, fat and ash

percentages. All eggs incubated under continuous lighting showed insignificantly the higher values
of the protein (%) as shown in Table 3.

Results of hatch performance due to the effect of egg shell coloration are shown in Table 4. In
general, it could be seen that eggs of spotted brown showed significantly (p<0.05) the higher

percentages of hatchability (%) even the ones incubated under darkness or continucus lighting
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{72.64 and 72.69%, respectively) followed by those of spotted violet and white. Early death embryo
(%), late death embryo (%), dead piped (%), live piped (%) and dead in shell (%) were not
significantly changed due to the egg shell colors. All eggs incubated under continuous lighting
showed insignificantly the best values of the most of the mentioned traits (Table 4). [t can cbserve
that egg weight loss (%) was significantly (p<0.05) decreased to the lowest value in the eggs of
spotted wiolet (14.04%) incubated under darkness, followed by eggs of spotted brown incubated
under darkness (15.42%) then those of spotted brown incubated under continuous lighting
(15.50%) as found in Table 4. Regarding incubation period, white spotted violet eggs incubated
under continucus lighting conditions followed by white eggs incubated in darkness had the shorter
time of incubation period (396.6, 297.0 and 397.1 h, respectively) than those of other egg shell
colors.

Results of chick quality in Table 5 showed that chick weight was significantly (p <0.05) heavier
in group of spotted brown egg color even incubated under darkness or continuous lighting
conditions (7.94 and 7.96 g, respectively) than the other groups of eggs. It is clear from the results
found in Table 5 that each of chick weight loss (%), chick sex and chick quality were not influenced
by egg shell colors.

Body weight gain and feed conversion during growth period (g feed g™! gain) as affected by egg
shell colors and incubation lighting are shown in Table 6. Chicks produced from spotted brown eggs
showed significantly (p<0.05) higher values of body weight gain (3.86 and 3.85 g) even the ones
incubated under continuous lighting or darkness. A slight improvement in feed conversion ratio
during growth was observed in chicks produced from spotted brown egg than the other groups
without significant differences. Each of egg mass and feed conversion for the egg is found in
Table 6. There are no significant differences in egg mass and feed conversion ratio but with some

Table 5: Means£SE of chick quality of Japanese quail as affected by egg shell colors and incubation light

Treatments

Dark Light,
Traits White Bpotted violet Spotted brown White Spotted violet Spotted brown
Chick weight, at hatch (g) 7.00+0.04° 7.60+£0.03% 7.94+£0.05° 7.68+0.03% 7.93+0.04* 7.96+0.05%
Chick weight loss (%) 6.26:0.05 6.24+0.06 6.32+0.07 6.41+£0.05 6.39+0.06 6.40+£0.08
Chick sex (F/M) 1.33x0.32 1.16£0.35 1.07£0.26 0.96+£0.30 1.06+0.41 1.16+0.35
Chick quality (%) 91.52+0.56 92.00+0.61 92.34+0.51 01.84+0.48 92.30+0.61 92.48+0.51

3*Means in a row with common superscript significantly differ (p<0.05)

Tahble 6: Means£SE of productive performance of Japanese quail as affected by egg shell colors and incubation light

Treatments

Dark Light
Traits White Spotted violet Spotted brown White Spotted violet  Spotted brown
Body weight gain (g) 3.3240.12° 3.38+0.19° 3.854+0.18* 3.58+0.15% 3.854+0.24* 3.86+0.20*
Egg mass (g hen™) 504.4048.11 512.40+6.82 514.30+£9.66 515.80+7.90 510.804+6.74 508.40+8.56
FCRg (g feed g1 gain) 4.4420.15 4544016 4.25:0.18 4.3940.12 4.4040.19 4.2040.14
FCRe (g feed gt egg) 2.64+0.14 2.60£0.11 2.55+0.12 2.58+0.14 2.64+0.09 2.52+0.10

3*Means in a row with common superscript significantly differ (p<0.05)
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Table 7: Means=SHE of plumage, leg conditions and mortality rate of Japanese quail as affected by egg shell colors and incubation light

Treatments

Dark Light
Traits White Bpotted violet Spotted brown White Spotted violet Spotted brown
Plumage conditions 2.00+0.26 2.16+0.38 2.33+0.22 2.16+0.33 2.33+0.22 2.33+0.26
Leg problems (%) 1.0 0.8 0.8 0.8 1.0 0.8
Mortality (%) 6.7 8.9 5.0 6.7 6.7 6.7

improvement in feed conversion ratio for chicks produced from spotted brown eggs even incubated
under conditions of darkness or lighting.

It could be seen from the results found in Table 7 that egg shell color even incubated under
darkness or lighting conditions had insignificant effects on each of plumage conditions, leg problems
and mortality (%¢) from hatch to 20 weeks of age. Mortality (%) was lower (5.0%) in chicks that are
preduced from group of spotted brown eggs incubated in the dark than the other groups.

DISCUSSION

The egg quality traits play an important role in the processes of emhbryo development, chick
quality and successful hatching (Senapati et al., 1996; Narushin and Romanov, 2002; Copur ef al.,
2010). Furthermore, hatchability of the egg and the production of a healthy chick depend on two
main factors; first, the contents of egg at laying must supply all the water and chemical energy in
the form of macronutrients needed for embryo development and second the egg shells allow into
the egg sufficient oxygen to meet the demands of the embryo and the appropriate quantities of
water vapor and carbon dioxide to pass out (Ar, 1991). Shell weight 1s affected by egg color in
pheasants {Gunlu et al., 2007). Kirikai ef al. (2005) reported ratios of shell, albumen and yolk in
blue, white, green and brown eggs as 13.11, 11.81, 11.74 and 12.1%,; 53.7, 8.1, 56.3 and 57.0%;
and 35.9, 32.0, 33.7 and 22.6%, respectively. Narahari et «l. (1988) found that the Japanese quail
eggs characterized by a variety of color patterns, ranging from dark brown, blue and white to buff,
each heavily mottled black, brown and blue. The present results are in accordance with those found
by Scoliman ef al. (2000) who showed insignificant differences among egg color groups for egg
weight, egg shape index, albumen weight, albumen percent and albumen height values. The same
author added that there were highly significant (p<0.01) differences among egg color groups for
shell thickness, where the egg of dark brown with spots or dots has the higher values of shell
thickness. Mahmoud and Ceoleman (1967) reported the relative proportions of the quail egg to be:
47.4% albumen, 31.9% yolk and 20.7% shell and membranes. The later author added that the
thickness of the shell to be 0.197 mm.

Coleman and MecNabb (1975) found that the development of embryos of Japanese quail with
colored shells was slower than those of uncolored shells and that depigmentation of eggs resulted
in early hatching. However, Shafey et al. (2005) reported that egg shell color did not significantly
influence the embryo percentage. The color of a pigment depends on its selective absorption and
transmission of certain wavelengths of light and its reflection of others (Clifford and Philpott, 2002).
The main pigment of brown egg shell is protoporphyrin (Butcher and Miles, 1995), so that our
observations suggest that the intensity of protoporphyrin pigment of spotted brown egg shells
altered the spectral characteristics of the transmitted light into the egg.
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Fggs incubated under continuous lighting had better embryonic weights than those incubated
under darkness. Many researchers reported that light plays an important role in the development
and growth of birds by the regulation of the function of the hypothalamus-pituitary-thyroid axis
via eyes and extra-retinal photoreceptors, the hypothalamus area secrete TSH which causes
production and secretion of thyroid hormones (Shafey et al., 2004, 2005; Khalil, 2009; Farghly and
Mahrose, 2012; Farghly, 2012). They added that serum T, and T, concentrations increased
significantly during the light period of the daily cycle and decreased during the dark period of the
cycle in rats. Light-induced aceceleration of embryonic development depends on the amount of light
that reaches the embryo (Ghatpande ef al., 1994). The amount. of light reaching the developing
embryos triggers the stimulatory effect and consequently the amount of growth acceleration
{Ghatpande et af., 1994; Khalil, 2009). The embryos could obtain more calcium from the egg shell
(Coleman, 1979) due to photo stimulation. Faluhelyi and Csernus (2007) proved that the
acceleration of embryonie growth 1s likely controlled by the melatonin rhythms that develop in the
embryo. The findings of the present study are in agreement with those of Walter and Veitle (1973),
Abd El-Azim ef al. (2005), Khalil (2009), Farghly and Mahrose (2012) and Farghly (2012).
El-Sheikh et ¢l (2009) indicated that embryos incubated in continuocus light (24L: OD) are heavier
than those incubated in continuous dark (OL: 241)) while those incubated under the diurnal light
cyele (121 12D) have intermediate weights., On the contrast of our results, Fairchild and
Christensen (2000) ocbserved that light had no effect on embryo weight.

Coleman et al. (1981) demonstrated that protein synthesis in the embrye was accelerated by
light as a result of stimulation of all cellular components by light. Also, Rozenboim ef al. (1999)
reported that lighting elevated embryonic plasma androgens, enhancing protein synthesis and
reducing protein breakdown (Bates ef al., 1987). The present results are partially in agreement
with those obtained by El-Sheikh ef al. (2009), Farghly (2012) reported that insignificant
differences existed in protein and fat among dark and light. groups. However, moisture content of
embryos from eggs incubated in the dark was higher than those of light eggs. Similar results were
obtained by Yakimenko et al. (2002). The reason of the decrease of embryonic moisture content of
illuminated eggs is the increase of evaporation as a result of secondary heating of incubated eggs
exposed to light (Gold and Kalb, 1976).

Egg shell coloration could indicate that some eggs require a different incubation humidity
environment than would be used for eggs with more typical coloration (Deeming, 2011).
Soliman ef al. (2000) pointed out that dark brown eggs of Japanese quail with spots or dots and
both brown and wiolet eggs with spots or dots had significantly (p<0.01) the higher hatchability
percentages than white and light brown or violet with no spots or dots. Briggs and Williams (1975),
Narahari et al. (1988), Rizk and Soliman (1992) and Darwish et al. (1997) reported a relationship
between shell color and hatchability in the quail. Egg shell color affects hatchability, because it is
related to the quality of hatching egg such as the internal egg composition or ratio, egg weight and
shell quality, whereby the incubation condition and the development of the chick embryo are
influenced. Briggs and Williams (1975) indicated that hatchability of Japanese quail pigmented
eggs had increased by 10% compared to those of white eggs.

Regarding incubation period, white spotted viclet eggs incubated under continuous lighting
conditions followed by white eggs incubated in darkness had the shorter time of incubation period
(396.6, 397.0 and 397.1 h, respectively) than those of other egg shell colors. According to
Woodard et al. (1973), quail eggs average 380 h (15.8 days) from setting to pipping; 10 from
pipping to hatch and an additional & for drying the chick. Time of hatch varies among strains and
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inbred lines may take as long as 18 days to hatch. The importance of light exposure for the
synchronization of embryonic development with the photoperiod implies a crucial role of eggshell
pigmentation in the establishment of a circadian clock of pre- and peri-natal chicks of both precocial
and altricial species (Zeman and Gwinner, 1993; Zeman ef al., 1999; Maurer et al., 2011).
Specifically, shell pigmentation must not completely occlude light from the egg as the circadian
rhythm established in the embrye determines the timing of hatching and the hatchlings day-night
rhythm until at least three days after hatching (Zeman and Gwinner, 1993; Zeman et al., 1999;
Maurer ef al., 2011).

Our results were in agreement with Farghly (2012) who found that light pulses had
insignificant effect on hatch weight. Similar results were obtained by Narahari ef af. (1988) and
Soliman et al. (2000). On the other hand, Kicka ef al. (1982), Abd El-Azim et al. (2005) and
Bakir et al. (2005) reported that the eggs incubated under light produced heavier chicks than those
incubated in the dark.

In contrast to cur results, Khalil (2009) found that chicks produced from light incubation had
higher weight gain (p<0.001) than those produced from dark incubation. Also, Farghly (2012} and
Farghly and Mahrose (2012) claimed that chicks produced from eggs that are exposed to light had
the lower feed conversion than those of dark conditions.

The present results are partially agreed on those obtained by Farghly and Mahrose (2012) who
indicated that lighting during incubation did not improve laying performance of Japanese quail
after hatch. Archer ef al. (2009) demonstrated that providing light during incubation of broiler eggs
did not. detrimentally affect any of the measured production parameters.

Archer et ¢l. (2009) illustrated that no differences in gait scores, an indicator of leg health, were
observed. lLiaght stimulation during incubation did not have marked effects on post hatch
activity rhythms as had been predicted, so the lack of difference in gait scores is not surprising.
Cooper (1972) stated that poults hatched from eggs exposed to fluorescent lights appeared to be
more active and had lower mortality rate than poults incubated and hatched in dark. Khalil (2009)
reported that treatments of lighting during incubation had insignificant effects on mortality rate
through 0-6 weeks of age. Farghly and Mahrose (2012) found that lighting treatments had
insignificant effects on each of plumage conditions, leg problems and mortality (%¢) from hatch to
20 weeks of age. In general, the observed results indicated in the present study, that the lighting
during incubation had beneficial effects on pre and post hatch performance of Japanese quail and
the colored quail eggs are the best for hatching performance. According to Jones ef al. (1964), by
sorting eggs on the basis of color pattern it would be possible to distinguish the eggs of individuals
in mixed clutches of quail eggs with high degree of accuracy.

CONCLUSION

It could be concluded from the present study that selecting eggs of spotted brown and spotted
violet of colored shell to get the best possible pre and post hatching performance, which positively
reflect on the profit which could be gained by the producer. More studies are required to get the
relationship between egg shell colors and light intensity, light color, water vapor conductance and
humidity of the incubator.
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