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ABSTRACT

This study was carried out to analyze the impact of lines, egg shell colour and intraction
between (Line [J eggshell colours) on egg quality characteristics and hatching parameters
assess the correlation between these traits in three local quail eggs (desert, brown and white).
A total of 409 eggs were collected from female quails during 16 weeks divided into five groups
on the basis of eggshell colour and spot colour for each line. The results revealed that there
were significant (P<0.05) variances among lines for quality characteristics of the whole egg
(weight, length, width, Egg volume, Haugh unit), albumen (weight, height, diameter), yolk
(weight, height, index, Yolk/albumen) and shell (weight, thickness, egg surface area, unit
surface). The desert line resulted in the best quality. The results demonstrated that internal
and external egg quality characters were differed significantly among egg shell colour.
Whereas, yolk parameters such as: yolk weight, yolk height, Yolk diameter and Yolk
percentage revealed no significance differences among these groups. Phenotypic correlation
appeared that there were significant correlation coefficients among the internal and external
egg quality traits. The incubation characteristics, fertility, hatchability of fertile eggs,
hatchability of set eggs and Chick hatching weight were significantly differences among
eggshell colour groups within lines.
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INTRODUCTION

Quails are highly prolific with shorter
generation interval, less space require, feed
and capital to begin with, have greater
resistance to diseasesand that they are
often reared under wide selection of climate
and farm conditions compared to other species
of poultry, quails are worldly accepted because
of the medicinal value of their meat and eggs,
(10). Quail eggs vary from the eggs of
different avian species in terms of their smaller
volume, eggshell colour, spot size, spot
colour, and a few internal and external quality
traits. Quail eggs are spherical and have
variance eggshell coloration from white to
blue or green, on which spots of
various size and colour are determined (5).
whereas Taha, (42) assortment quail eggs as
black-spotted eggs with different sizes on
brown- or gray-colored eggshell, spotless
white eggs, and eggs with small black or blue
spots on gray-brown-colored eggshell. On the
contrary, Hassan et al., (16) classified quail
eggs as bright eggs (without spots or very
small), dotted eggs (with small spots), spotted
eggs (with large spots), and dark eggs
(with some very large spots), as suggested by
this researcher, the intensity of
spottiness as properly as size and colour of the
spots are often used as a toolto
determines individual female animals. It had
been confirmed that the eggshell colour may
affect both the standard of eggs and their
biological value. In Dblue-shelled eggs
acquired from pheasants, higher activity of
lysozyme was found, in relation to eggs with
different shades of shell (29). Other
researchers (11) also confirmed the
connection between shell colour and albumen
quality. Egg quality could be a common term
referring to a number of standards which
define each internal and external quality,
external egg quality is targeted on eggshell
cleanliness, texture, and shape, where as
internal quality refers to egg white (albumen)
clarity and viscosity, air cell size, yolk shape,
and yolk membrane strength (10). A research
conducted by others (26) uncovered that the
egg quality characteristics of an egg is highly
affected by the genotype of the birds, breeding
systems, management, nutrition and egg
weight. Furthermore of
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their utilitarian significance, these parameters
are typically used to determine egg quality
from several factors of view, including egg
nutritional ~ content, egg integrity for
commercialization, storage and incubation, as
well as preservation during storage (43). The
egg shell is of particular importance for both
protection of egg contents from mechanical
influences and microbial invasion, whilst the
egg shell also regulates the water and gas
exchange through pores during  the  extra-
uterine development of the chick embryo.
Consequently egg shell integrity is not only an
economic issue but also a matter of human
health safety. Furthermore, egg
shell quality influences the incubation weight
loss of the egg, embryonic mortality,
hatchability and early chick growth rates (36).
Another necessary factor of the egg shell is
that it acts as a packaging material and its

quality influences the
consumers’ decision (37). Shell traits may
also also affect hatchability and

embryo development in domestic birds. Due to
the actuality that the egg is a closed system in
terms of the mineral presence, the shell
constitutes

asource of establishment essential fora proper
embryo improvement (31). The relationship
has been exhibit between the intensity of shell
pigmentation, its thickness and the chicken’s
hatchability, indicates an achievable positive
correlation between shell
pigmentation processes and its calcification
(19). This can also be conducive
to better hatchability, as it has been shown that
hatching results from eggs with a thicker shell
can be up to 9% higher than from eggs with a
thinner one (12). A characteristic trait of
Japanese quail eggs is the spotted pattern on
the shell. Interestingly, the association of these
spots is an individual feature for each female,
enabling the identification of unique Dbirds
(40). Among the standard colored eggs, the
eggs with a uniform shell can be found, in
white to celadon colour, besides spots (20).
Generally, consumers have no preferences in
this regard. They are fully satisfied with the
small size and taste of the egg (33). Although,
breeders suppose that eggs may also be worse
in terms of the internal quality, each as regards
consumption and hatching (14). The aim of the
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study was to evaluate hatching eggs of
Japanese quails (Coturnix coturnix japonica)
depending on the lines, eggshell colour and
interaction (Line [J eggshell colours).
MATERIALS AND METHODS
2.1Location of the study

The experiment was carried out at the
Grdarasha Research Centre, Animal Resources
department, College of  Agriculture
Engineering Science, Salahaddin University-
Erbil, Iraqg.

2.2Data collection

A total of 409 freshly eggs laid by 16 week-
old of age, which were obtained daily and
numbered individually from local quails,
constituted the material of the study. Each
birds belong to three morphologically different

lines, in terms of plumage color, namely desert
(n=48), brown (n=48), and white, (n=48) lines,
While the eggs were divided into five equal
groups on the basis of eggshell colour from
each line. As a result of the individual
examination of all of the quail eggs, five
groups were established according to the
eggshell colour, spot colour, and some
external, internal egg quality and hatching
parameters were investigated in these groups.
The names of the study groups are presented in
(Table 1). The quails were housed in battery
cages system according to lines with sex ratio
(1:3). They were fed with a diet containing
2900 kcal of metabolizable energy/kg and 20%
of crude protein with free access to feed and
water throughout the experimental period.

Table 1. Egg distribution according to spots and shell colures in three lines of local quails

N. of
groups Images of egg Egg groups

N black spots on white coloured eggshell

) Pin dotted on greyish brown coloured
eggshell

() . black spots of varing size on white coloured
eggshell

(v) Very large brown spots on brown coloured
eggshell

V) Widely distributed Blue spots on greyish
brown coloured eggshell

2.3 Determination of external egg quality
characteristics: During the study, digital
display scale was used for measuring the eggs
weight with 0.001g to 1000g sensitivity; a
digital Vernier caliper (mm) was used for
measuring the width, length, and a micrometer
was used for measuring the shell thickness.
Air-dried the shells were weighted together
with the shell membrane. Shell thickness was
measured at the sharp, blunt and equatorial
parts, and the average shell thickness was
obtained from the average values of these
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three parts. The external egg quality trait
values listed below were calculated (35).
Shape index (%) = (Egg Width (mm)/ Egg
Length (mm)) x 100

Shell ratio (%) = (Shell weight (g)/Egg weight
(9)) * 100

Elongation = (Egg Length / Egg Width)
Eggshell Index (g/100 cm2) = [Eggshell
Weight (g) / Eggshell Surface Area (cm2)] x
100
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Eggshell Surface Area (cm2) = 3.9782 x (Egg
Weight (g)).7056 =Eggshell Percentage (%) =
[Eggshell Weight / Egg Weight] x 100

2.4 Determination of internal egg quality
traits : Data measured on external egg quality
traits included yolk diameter, albumen length
and width of the eggs, each egg was broken
out onto a flat glass cover. The diameter and
height of the egg yolk and albumen were
measured using a digital calliper and an
electronic balance (0.01-g accuracy). Without
damaging the egg yolk, the yolk and albumen
were separated, and the weight of the egg yolk
was measured. By using the albumen and egg
yolk  values  obtained  from  these
measurements, the internal egg quality values
listed below were calculated (15, 27).
Albumen weight (g) = Egg weight — (Shell
weight + Yolk weight)

Yolk ratio (%) = (Yolk weight (g)/Egg weight
(9)) x 100

Albumen ratio (%) = (Albumen weight
(9)/Egg weight (g)) x 100

Yolk index (%) = (Yolk height (mm)/Yolk
diameter (mm)) x 100

Albumen index (%) = (Albumen height (mm)/
{(Albumen length (mm) + Albumen width
(mm))/2}) x 100

Haugh unit = 100 log (Albumen height (mm)
+7.57 — 1.7x Egg weight (g) 0.37)

2.5 Determination of hatchability

A total of 409 eggs selected from eggs
produced in 5 consecutive days by each line
were used to assess fertility and hatchability in
each line. They were placed on 15 separate
hatching trays (135, 117 and 157) eggs for
desert, brown and white lines, respectively.
Eggs were candled on 14th days of incubation
to determine the number of infertile eggs and
or dead embryos were determined, as well as
eggs being transferred to hatching nets and
placed in the hatching compartment for 18 d.
After that unhatched eggs were broken to
confirm the number of fertile eggs, embryos
that died in the early incubation phase, died
embryos in the second incubation phase, and
the numbers of healthy, crippled or weak
chicks. This allowed the estimation of the
following indicators: fertility, hatchability
from fertile and from set eggs. These data
were used for the calculation of the hatching
results given below:
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Fertility (%) = (Number of fertilized
eggs/Number of eggs placed in the setter) x
100

Hatchability of fertile eggs (%) = (Number of
hatched chicks/Number of fertilized eggs) x
100

Hatchability (%) = (Number of hatched
chicks/Number of eggs placed in the setter) x
100 (21).

2.6 Statistical analysis

All data were analyzed with the SAS statistical
package (38). General linear model procedure
was used including effects of lines and
eggshell colours and their interaction. The
significant means were compared by Duncan’s
test.

YijkI =u+L, + Sj + LSij + Eiju
Where

Yijk is the observation of measurement (egg
weight, shape index, shell weight, shell ratio,
shell thickness, yolk weight, aloumen weight,
yolk ratio, albumen ratio, yolk/albumen ratio,
yolk index, albumen index and haugh unit).

u = is the overall mean

Li= is the effect of line (desert, brown, and
white),

Sj= is the effect of eggshell colours (1, 11, 1lI,
IV, and V)

LSij = is the interaction of line with eggshell
colours

Eijkl= is the random error

RESULTS AND DISCUSSION

In the present study, it was determined that in
quail eggs, eggshell colour, lines and
interaction between (Line [J eggshell colours)
had significant impact on some external and
internal quality traits. The results obtained
from Table 2 indicate that the differences
among variance studied lines and eggshell
colour were significant (p< 0.05) influenced
external egg traits (egg weight, egg width, egg
volume) exception of shape index and egg
length did not differ significantly between
groups of eggs depending on their shell colour
and lines respectively, while desert birds are
lighter than brown and white, in quite
agreement with this finding (39). However,
Ahmed & AL-Barzinji, (2) found significant
differences among variance lines for egg
weight of the quails. On the other hand, the
statistical analysis for those traits revealed that
the effect of interaction (Line [1 eggshell
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colours) was significant and recorded higher
interaction in white IV Group, on egg weight,
Egg length and egg volume was (14.63+0.03,
34.68+0.34and 13.17+0.27) respectively. The
egg width (27.44+0.37) and Shape index
(80.54£0.90) trait was higher in in white V
Group. These results were in agreement with
those observed by others (1 , 4, 5) it was
ascertained that the impact of eggshell colour
and spot colours on egg weight and egg width

were statistically significant difeferences
(p<0.05). The results obtained in the present
study differed from those reported in previous
researches, which suggest eggshell colour to
had a statistically significant impact on egg
weight and eggshell weight in pheasant eggs.
Others (14, 17) reported that, in pheasant eggs
with an eggshell colour did not significantly
impact on egg weight and volume.

Table 2. Means £ S. E. Effect of line, eggshell colour and interaction on some external egg
quality characteristics in local quails

. . Egg length Egg width . Egg volume
Traits N.  Egg weight (g) (mm) (mm) Shape index (cm3)
Overall mean 409 13.26+0.17 33.85+0.17 26.52+0.14 78.37+0.28 12.18+0.16
Local lines
Desert 135  13.75+0.21% 34.23+0.172 26.94+0.14*  78.70+0.48% 12.65+0.19%
Brown 117  12.55+0.24° 33.31+0.28° 26.01+0.27°  78.06+0.45% 11.55+0.23°
White 157  13.47+0.34% 34.02+0.25° 26.63+0.23°  78.34+0.54° 12.3440.31°
eggshell colours
I 76 12.82+0.53" 33.44+0.42° 26.49+0.41°°  79.23+0.52° 11.80+0.49%
i 74 13.4440.24%° 34.32+0.18° 26.45+0.28"°  77.06+0.69° 12.37+0.22°
1 80 12.49+0.37° 33.60+0.37° 25.89+0.29°  77.05+0.25¢ 11.49+0.34°
v 86 13.78+0.28° 34.01+0.35° 26.57+0.19°  78.16+0.54° 12.58+0.24%
Vv 93 13.74+0.29% 33.90+0.322 27.22+40.18*  80.33+0.30° 12.66+0.27%
Line [ eggshell colours
Desert I 19  13.77+0.98% 34.20+0.55% 27.46+0.33°  80.28+0.33% 12.66+0.91%°
Desert Il 23  14.23+0.33% 34.40+0.243 27.37£0.26°  79.57+0.20% 13.09+0.30%
Desert 11l 30  13.53+0.03% 34.62+0.04° 26.62+0.14%°  76.87+0.46% 12.45+0.03%
Desert IV 32  13.87+0.15% 34.60+0.06°  26.45+0.14%  76.45+0.53¢ 12.76+0.13%
Desert V 31  13.33+0.38%¢ 33.35+0.29%°  26.79+0.18%°  80.35+0.47% 12.28+0.35%¢
Brown I 16  11.77+0.19% 32.65+0.36™ 25.40+0.52%  77.72+0.90% 10.83+0.18%
Brown I 26 12.87+0.26% 34.47+0.38° 26.14+0.42°% 75 83+0.40¢ 11.84+0.25%
Brown Il 26 11.47+0.09¢ 32.42+0.33¢ 24.9740.35°  77.01+0.54 10.55+0.09¢
Brown IV 25  12.83+0.35° 32.75+0.41°  26.09+0.32%°  79.65+0.43%  11.81+0.32%«
Brown V 24  13.83+0.20% 34.24+0.20%° 27.42+¢0.32®  80.09+0.18% 12.74+0.19%
White I 41  12.93+1.17%¢  3347+1.02%°  26.61+0.74%°  79.70+0.71®®  11.90+1.073
White Il 25  13.23+0.12%¢ 34.10£0.37®®  25.84+0.20°®  75.79+0.93¢ 12.18+0.123°
White  1Il 24  12.47+0.74° 33.76+0.56®  26.08+0.44°%  77.27+0.45%  11.47+0.68"
White IV 29 14.63+0.03% 34.68+0.34° 27.18+0.14%®®  78.39+0.71" 13.17+0.27%
White V38  14.07+0.84% 34.10+0.83% 27.44+0.37°  80.54+0.90° 12.97+0.76%
=d: Differences between mean values with different superscripts in the same column are statistically significant
(P<0.05)
The results in Table 3 indicate that lines (Table 3). The impact of eggshell colour on

significantly (p < 0.05) influenced albumen
parameters a like (albumen weight, albumen
height, albumen diameter and albumen index)
exception of albumen percentage, the desert
lines was higher than others lines in those
traits. These results are in agreement with our
results, several reports were suggestive that
albumen diameter and albumen index were
appeared to be statistically significant (P<
0.05) between different lines of quails (17, 13,
7, 44). Values pertaining to some internal
quality traits of eggs belonging to groups with
different eggshell colours are presented in
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the internal quality traits given in these tables,
excluding albumen weight, albumen height,
albumen percentage and albumen index was
found to be statistically significant (P< 0.05),
as reported by (5) the eggshell colour had
effect on the albumen height and albumen
index values. Drabik et al., (14) showed the
variance in egg quality depending on the
eggshell colour of quails. The data from the
effect of interaction (Line ) eggshell colours)
on internal egg quality characteristics of quail
significant differences noticed in all studied
characteristics are shown in (Table 3). The
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albumen index (12.10+0.37) and albumen
height5.19+£0.30 values were the highest in
white Group V, whilst the Albumen weight
(8.20+0.15), Albumen diameter (43.51+1.65)

and Albumen percentage (58.04+0.51) were
the highest in white IV, desert Il and brown 11
groups respectively.

Table 3. Means £ S. E. Effect of line, eggshell colour and interaction on albumen parameters

in local quails
_ Albumen Albumen A_Ibumen Albumen Albumen
Traits weight (g) height (mm) diameter percentage index
(mm) (%)
Overall mean 7.44+0.09 4.40+0.09 40.70+0.45 56.21+0.26 10.79+0.13
Local lines
Desert 7.75+0.09% 4.67+0.10% 42.52+0.48%  56.31+0.42° 10.99+0.19°
Brown 6.99+0.16° 4.24+0.11° 40.40+0.46° 55.75+0.44% 10.50+0.23°
White 7.57+0.16° 4.30+0.20° 39.17+1.06° 56.55+0.47%  10.90+0.24%
eggshell colours
I 7.13+0.28° 4.25+0.23 39.78+1.41*  55.89+0.60°°  10.63+0.23°
I 7.67+0.08% 3.96+0.13° 40.09+1.31*  57.10+0.64° 9.91+0.18°
I 7.0740.24° 4.35+0.18" 40.35+0.96°  56.44+0.51%  10.75+0.26°
\Y; 7.69+0.19% 4.51+0.14° 41.00+0.47%°  56.07+0.52®®  10.99+0.26"
\Y; 7.62+0.12% 4.95+0.11% 42.27+0.60°  55.53+0.56° 11.70+0.16°
Line [ eggshell colours
Desert | 7.80+0.45% 4.72+0.29 42.83+0.91°  56.78+0.85%°  10.99+0.44%
Desert Il 7.80+0.10% 4.32+0.310c%® 43.51+1.65% 54.83+0.62° 9.93+0.36%
Desert IIl  7.83+0.03% 4.86+0.06% 42.97+0.50°  57.88+0.34%  11.3+0.02%°
Desert IV 7.83+0.09% 4.68+0.243> 42.20+0.68%°  55.79+1.33%°  11.09+0.41%
Desert V 7.5040.12% 4.77+0.11% 41.10+1.25®  56.28+0.83*°  11.61+0.10%
Brown I 6.40+0.06° 4.00+0.07°%"  39.03+0.87%*°  54.99+1.02°  10.26+0.19°%
Brown I 7.4740.13% 3.89+0.06°" 41.28+0.66®  58.04+0.51% 9.43+0.15°
Brown Il 6.33+0.07° 4.27+0.20°%®  30.19+0.26%°  54.95+0.75°  10.89+0.44°“
Brown IV 7.03+0.22" 4.1740.30®  39.61+0.51*°  55.09+0.39”  10.52+0.67°%
Brown V 7.70+0.15% 4.88+0.03% 42.88+0.59°  55.69+1.10%°  11.38+0.14%
White I 7.20+0.47° 4.02+0.61°c%® 37.50+0.84°°  55.91+1.32%  10.62+0.44"
White 11 7.73+0.15% 3.68+0.07° 35.47+0.23° 58.43+0.64°  10.37+0.15%®
White 111 7.03+0.35" 3.92+0.35%f 38.89+2.34%°  56.48+0.54%°  10.04+0.43%
White IV 8.20+0.15% 4.68+0.042 41.18+0.48%  57.35+0.25%°  11.36+0.05*°
White  V 7.67+0.35% 5.19+0.30% 42.82+1.20% 54.61+1.08° 12.10+0.37°

T Differences between mean values with different superscripts in the same column are statistically significant

(P<0.05)

The result of analyzing the yolk parameters of
three quail lines with different plumage colors
are shows n Table 4. The data from yolk
weight, yolk height, Yolk diameter, yolk
percentage and yolk index, were significantly
higher in desert lines than other studied quail
lines. These results are similar to those
reported in a previous finding of the study by
sari et al., (39) and Al-Kafajy et al., (7) they
found that the yolk weights and yolk index
values significantly affected by variance types
of color mutants or varieties of quails. In line
with this finding, Hassan et al., (17) showed
significant (P<0.05) variance among three
lines of quail for yolk height, yolk index. This
results in agreement with the results of Udoh
et al., (44) they found that there were no
significant differences between two quail lines
with regard to yolk Height and yolk Weight.
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Differences between eggshell colour and spot
colour for yolk parameters were insignificant
(P>0.05), exception of yolk index show the
significant  differences (P<0.05) between
groups of eggs depending on their shell colour.
As reported by Drabik et al., (14) indicated
that the eggshell colour to have a significant
impact on yolks weight and yolk index in
quails, it was found that the spotted eggs had
smaller yolks and considerably lower its index,
which means that they were less spherical than
in blue-shelled eggs. The results obtained in
the present study variance from those observed
in previous researches, which detected that the
eggshell colour was not statistically significant
impact on yolk index and yolk weigh in quails
(6, 24). Furthermore, the impact of interaction
(Line [J eggshell colours) was also found to be
statistically significant (P<0.05). While the
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yolk  weight4.93£0.18 and  percentage
34.64+0.45 values were ascertained to be the
highest in desert 11 Group, the yolk height
11.85+0.02was the highest in desert 1 Group,

the yolk index 45.83+0.55was the highest in
desert 1l Group, and Yolk diameter
26.96+1.18were the highest in Group V.

Table 4. Means + S. E. Effect of line, eggshell colour and interaction on yolk parameters in

local quails
. Yolk Yolk .
Traits Yolk weight (g) YOI(IFnr:ﬁ;ght diameter percentage Yolk index
(mm) (%)
Overall mean 4.27+0.07 11.01+0.09 25.62+0.16 32.46+0.25 43.24+0.32
Local lines
Desert 4.47+0.11° 11.29+0.15° 25.84+0.30° 33.03+0.45° 43.74+0.66%
Brown 4.12+0.09° 10.74+0.11° 25.18+0.20° 32.83+0.39%  43.17+0.47%
White 4.23+0.13% 11.01+0.19®°  25.85+0.30°  31.52+0.38°  42.81+0.54°
eggshell colours
I 4.14+0.20° 11.01+0.25° 25.15+0.54° 32.10+0.49° 43.79+0.78%
1 4.32+0.17% 11.16+0.17% 25.93+0.18° 32.07+0.712 43.19+0.65%
1 4.06+0.11% 10.91+0.21% 25.36+0.13% 32.69+0.30° 43.70+0.88%
v 4.43+0.06° 11.09+0.20% 25.68+0.34° 32.73+0.62° 43.60+0.78%
\Y; 4.41+0.14% 10.91+0.24% 25.99+0.44° 32.70+0.68%  41.92+0.33°
Line [ eggshell colours
Desert I 4.37+0.38% 11.85+0.02°  26.56+1.22®°  31.63+0.58"¢  44.81+2.23%
Desert I 4.93+0.18° 11.07£0.30®*  26.31+0.20°°  34.64+0.45°  42.05+0.92%
Desert Il 4.37+0.07%> 11.70£0.12%°  2553+0.18%°  32.26+0.41%  45.83+0.55%
Desert IV 4.57+0.09% 11.3+0.19%°  25.61+0.95%°  33.64+1.10%°  44.48+1.41%
Desert V 4.13+0.18" 10.47+0.09°  25.20+0.15%°  32.97+1.60%°  41.53+0.19°
Brown I 3.93+0.07" 10.50+0.15° 24.01£0.44°  32.91+0.66%°  43.73+0.24%
Brown I 4.07+0.12" 11.23+0.18%°  257+0.35%°  31.60+0.39°  44.23+0.79%
Brown 11 3.73+0.03° 10.57+0.22°  25.09+0.11*°  33.13+0.69%°  44.12+1.66%
Brown IV 4.33+0.1%%° 10.60+0.23°  25.28+0.12%°  33.77+0.61%®  41.92+0.74®
Brown V 4.53+0.15% 10.80+0.36b°  25.80+0.31%*°  32.73+1.60%¢  41.85+0.92°
White I 4.13+0.54> 10.67£0.44°  24.89+0.39"  31.75+1.25%¢  42.83+1.13%
White " 3.97+0.09" 11.1740.49%°  25.77+0.32%°  29.97+0.40%  43.30+1.56%
White 111 4.07+0.18> 10.4740.09°  25.45+0.31%°  32.68+0.52%°@  41.15+0.83"
White IV 4.40%0.06%* 11.30£0.45%°  26.16+0.53°  30.78+0.36%°  44.40+1.65%®
White \Y, 4.57+0.34% 11.45+0.56%°  26.96+1.18%  32.40+0.54%¢  42.37+0.50%°

=d: Differences between mean values with different superscripts in the same column are statistically significant

(P<0.05).

The result presented in Table 5, shows lines
had a significant effect on Yolk/albumen ratio,
Haugh unit, Shell thickness and egg surface
area. Nonetheless, no significant differences
were observed in Shell weight Percentage
value and unit surface. This finding was in
compliance with the report of (17). Al-Kafajy
et al., (7) detected that the shell thickness and
shell weight significantly higher values were
exerted in the desert and white lines
respectively. This observation was disagrees
with the reports of Inci et al., (18) and
Chimezie et al., (13) suggesting egg shell
thickness were not to differences among quail
lines. On the other hand, the statistical
analysis for this trait revealed that the
differences between groups of eggs depending
on their shell colour were significantly differ
(p<0.05) on Haugh unit, Shell weight, Shell
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percentage, Shell thickness, egg surface area
and unit surface. In agreement with Drabik et
al., (14) it was ascertained that the eggshell
colour and spot colour had a significant
(P<0.05) impact on Haugh unit and Surface
area. The results of egg surface area and unit
surface and Haugh wunit means were
compatible to those reported by Abdelfatah et
al., (1) and higher than that the reported values
of egg surface area by (41). while regarding
the significant (p<0.05) effect of interaction
Line [J eggshell colours the findings in Tables
4, showed the haugh unit, shell characters and
unit surface values were the highest in white
Group V, whilst the egg surface area
29.81+0.05 and yolk/albumen ratio
63.22+1.54, values were the highest in white
Group 1V and desert Group Il respectively.
Table 6, reveal correlation coefficients
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between measurable features of internal and
external egg quality traits of quail eggs
subjected to this study. The egg length and
width values in this research were highly
significant and positive correlations with egg
weight and width, and the values of correlation
found were 0.832and 0.845 for egg length and
width, respectively. The significant and
positive correlations indicated that the longer
egg length had a positive effect on egg weight.
Monira et al., (25) they reported that the egg
length significantly affect on egg weight.
There was found a positive and significant
correlation between shape index and egg width
(0.525), while egg volume had a significant
and correlation with each egg weight, egg
length and egg width. This research found a
positive relationship between albumen index
with albumen height (0.866), albumen weight
(0.494) and albumen diameter (0.437).
According to Ozcelik, (34) albumen index,
albumen height, albumen weight and albumen
ratio give an indication of the density of
albumen quality and are used in the estimation
of Haugh unit, which is an important factor in
the internal quality of the egg. Yolk and
albumen weights were affected by egg weight
groups, and yolk and albumen weight values
increased depending on the increase of the egg
weight. This research found a high phenotypic
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correlation between egg weight and albumen
weight (0.494), and also a highly significant
correlation between egg weight and yolk
weight (0.884). The findings determined in
this research are in agreement with the shows
of (9, 22). They found highly significant
correlations between the egg weight with yolk
weight and albumen weight. The yolk width
possibly constitutes the yolk portion which
may have influenced the vyolk weight
positively. There was also found a negative
significant correlation (0.511) between yolk
width and yolk index. This result is similar to
that reported by (32). The egg weight has an
indirect relation with the shell quality of the
egg. It has been reported by most researchers
that the eggshell thickness and weight of shell
has direct relation with the egg weight (8).
Some researchers have mentioned positive
correlations between the egg weight and
eggshell thickness (23, 28). Also, Drabik et al.,
(14) reported that egg weight increased
significantly while shell thickness decreased.
Interestingly, both the egg surface area and
unit surface were had a higher positive
correlation with egg weight (0.986 and 0.312),
respectively as well as the yolk weight and
albumen weight. Suggest that increasing egg
weight will lead to increasing egg surface area
and unit surface values in this study.
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Table 5. Means + S. E. Effect of line, eggshell colour and interaction on some internal egg quality characteristics in local quails

Yolk/albumen

Shell thickness

egg surface

Traits N Haugh unit  Shell weight (g)  Shell percentage unit surface
ratio (mm) area
Overall mean 57.460.57 87.70+0.45 1.53+0.03 11.59+0.16 0.26+0.01 27.61+0.27 5.51+0.09
Local lines
Desert 57.63+0.99" 88.96+0.52° 1.55+0.052 11.53+0.22° 0.26+0.01° 28.30+0.34° 5.44+0.15
Brown 58.91+0.82° 87.32+0.57% 1.44+0.03 11.49+0.20° 0.26+0.01° 26.56+0.39" 5.42+0.09°
White 55.84+1.05% 86.81+1.06" 1.59+0.08% 11.77+0.39° 0.27+0.02% 27.98+0.54° 5.66+0.212
eggshell colours
I 58.07+1.47° 86.84+1.18° 1.54+0.07%¢ 12.22+0.20° 0.27+0.02? 26.96+0.83™ 5.71+0.13?
i 56.32+1.87° 85.05+0.70™ 1.43+0.05° 10.61+0.32° 0.26+0.01° 27.97+0.37% 5.12+0.15"
1 57.42+0.55° 87.94+0.96° 1.36+0.06° 11.55+0.36% 0.24+0.01° 26.45+0.59° 5.12+0.21°
v 57.70+1.27° 88.02+0.70° 1.59+0.05%° 11.49+0.24% 0.26+0.01° 28.48+0.44% 5.57+0.14%
\Y; 57.79+1.12° 90.65+0.43? 1.71+0.08% 12.05+0.42% 0.27+0.02% 28.20+0.49% 6.01+0.212
Line [J eggshell colours
Desert I 55.77+1.81°% 89.26+0.93%"° 1.60+0.15% 12.17+0.39% 0.27+0.02% 28.44+1 542 5.60+0.26%
Desert 1l 63.22+1.54° 86.71+1.70%% 1.50+0.06%° 10.36+0.14° 0.25+0.03" 29.19+0.51% 5.13+0.11°
Desert I 55.75+0.99°% 90.12+0.31% 1.33+0.03° 11.91+0.21%% 0.24+0.01° 28.11+0.05% 4.74+0.12°
Desert IV 58.33+1.67%“  88.91+1.39% 1.60+0.06%° 11.43+0.13% 0.26+0.01%° 28.63+0.23% 5.59+0.23%°
Desert V 55.06+1.54°% 89.81+0.33% 1.70+0.10% 11.58+0.537 0.26+0.01%° 27.11+0.47% 6.11+0.24%
Brown I 61.45+0.63% 86.57+0.45% 1.43+0.07% 12.17+0.39% 0.27+0.02% 25.30+0.30% 5.66+5.66>
Brown Il 54.46+1.15°% 85.02+0.14°%* 1.33 +0.03° 10.36+0.14° 0.25+0.03" 27.06+0.41%° 4.93+0.08"
Brown Il 58.64+0.46%¢  88.30+1.16%™ 1.37+0.03° 11.91+0.21%° 0.24+0.01¢ 24.82+0.14¢ 5.50+0.11%°
Brown IV 61.10+1.54% 86.67+1.58"°%® 1.47+0.03° 11.43+0.13%° 0.26+0.01%° 27.01+0.55"¢ 5.43+0.05%d
Brown VvV  58.90+1.89% 90.05+0.18% 1.60+0.06%° 11.58+0.53% 0.26+0.01%° 28.58+0.31% 5.60+0.24%°
White I 56.97+3.63"¢ 84.69+3.20% 1.60+0.17%° 12.33+0.44% 0.27+0.02% 27.13+1.83% 5.87+0.28%°
White I 51.29+0.37¢ 83.41+0.54° 1.47+0.12%° 11.10+1.023 0.27+0.01% 27.64+0.19%" 5.31+0.473
White I 57.86+0.39"¢ 85.42 +2.01%% 1.37 +0.22° 10.82+1.04 0.26+0.01" 26.41+1.18" 5.12+0.58
White IV 53.67+0.41°% 88.47+0.22% 1.70+0.12% 11.62+0.81% 0.26+0.01%° 29.81+0.05° 5.70+0.39%
White  V 59.41+1.86%° 92.08+0.71° 1.83+0.20° 12.99+0.94° 0.29+0.01% 28.92+1.30%° 6.32+0.51°
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€. Differences between mean values with different superscripts in the same column are statistically significant (P<0.05).
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Table 6. Correlation coefficients among the internal and external egg quality traits in different quail lines

e P st BV AH  AD Al AW YH YD YW YI YA HU ESA US SW ST
yy 0832 0845 . 0992 0667 0632 0494 0940 0570 0692 0884 o .. 0489 0986 0312 0688 0427
el 0728 .4, 0837 0527 050 0304 0866 0702 0606 0712 .0 oo 0362 0837 . 0481 0329
EWD 0525 0852 0700 0684 0503 079 0502 0569 0760 oo .. 0567 0827 0318 0626 0421
I 0175 935 0204 039 4063 0158 0056 0204 0205 0206 O3 o139 0298 0301 g
ey 0672 0643 0491 0941 0597 0712 0898 o0 g6 0497 0977 033 0702 0436
An 0828 0866 0546 0512 0465 0679 .. 0322 0965 0644 0400 0608 ..o
5 0437 0522 0549 0447 0748 .. 0464 0803 0618 ..o 0402 00
Al 0399 0319 0322 0408 .00 ooy 0838 0469 0504 0607 0329
AW 0604 0661 0744 .. .. 0366 0931 . 0539 0331
- 0605 0511 0478 o 0431 0590 .. 0311 L.
YD 0638 0207 0126 033 0703 g4 0457 364
W ooge 0563 0537 0876 .o 0567 0303
vI 0127 0209 0016 -0.098 -0.077 -0.100
YIA 03% 0149 0141 0177 0.039
U 0468 0367 0502 o
. 0g77 0655 0442
Us 0903  0.632
sw 0679

EW, egg weight; EL, egg length; EWDT, egg width; SI, shape index; EV, egg volume; AH, albumen height ; AD, aloumen diameter; Al, albumen index; AW, albumen
weight; YH, yolk height; YD, yolk diameter; YW, yolk weight; Y1, yolk index; Y/A, yolk/albumen ratio; HU, Haugh unit; EFA, egg surface area; US, unit surface; SW,
shell weight; ST, shell thickness. *P < 0.05; **P < 0.01
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Table 7. Means £ S. E. Effect of line, eggshell colour and interaction on hatching parameters

in local quails
. - Hatchability of Hatchability of Chick hatching
Traits Fertility (%) fertile eggs (%) set eggs (%) weight (g)
Overall mean 77.19+1.30 90.98+0.54 85.12+0.98 8.65+0.08
Local lines
Desert 79.76+1.10° 92.23+0.75° 87.74+0.40° 8.90+0.12?
Brown 71.03+1.51° 88.95+0.50° 79.96+1.48° 8.22+0.18°
White 80.76+2.88° 91.77+1.23% 87.67+1.96° 8.78+0.11%
eggshell colours
I 73.17+2.69¢ 89.01+0.51° 82.05+2.68° 8.37+0.13"
I 73.11+1.51¢ 89.25+0.57° 81.86+1.27° 8.70+0.16%
i 75.08+0.59° 88.99+0.47° 86.89+0.43" 8.06+0.18°
\Y 81.05+1.31° 93.99+0.78° 86.20+0.98° 9.05+0.18°
\Y; 83.51+4.82° 93.68+1.82° 88.62+3.45° 8.94+0.17°
Line [J eggshell colours
Desert I 78.95+0.57° 89.47+0.531" 88.23+0.52" 8.79+0.113
Desert Il 78.26+0.54™ 91.30+0.40% 90.00+0.51° 9.51+0.162
Desert 11l 88.23+0.53Y 85.71+0.58° 88.00+0.58" 8.55+0.37"°%
Desert IV 84.38+0.51° 96.86+0.52° 87.10+0.52°% 8.95+0.18%°
Desert V  83.87+0.56" 93.54+0.66° 89.66+0.43" 8.44+0.37 P
Brown I 62.50+0.61' 87.33+0.50' 71.42+0.66" 7.67+0.16°
Brown i 73.08+0.54¢ 88.46+0.44%" 82.61+0.70" 8.20+0.54°%
Brown Il 76.92+0.55% 89.46+0.65™" 86.96+0.56°* 7.78+0.22°
Brown IV 76.00£0.58" 92.00£0.58% 82.61+0.65' 8.53+0.43 "
Brown V  66.67+0.56" 87.50+0.40' 76.19+0.53° 9.05+0.33%°
White | 78.05+0.57™ 90.24+0.54° 86.49+0.51% 8.46+0.18"°%
White Il 68.00£0.58" 88.00+0.58" 77.27+0.53° 8.47+0.11 e
White Il 75.00+0.58" 87.50+0.40' 85.71+0.55° 7.98+0.26%
White IV 82.76+0.54° 93.10+0.52° 88.89+0.54° 9.56+0.22?
White V  100.00+0.00? 100.00+0.002 100.00+0.00% 9.21+0.16%

€. Differences between mean values with different superscripts in the same column are statistically significant

(P<0.05).

Table 7, summarizes the incubation results of
quail eggs a according to lines, shell colour
and interaction between them A slightly higher
proportion of Hatchability of fertile eggs
92.23+0.75, Hatchability —of set eggs
87.74+0.40 and chick hatching weight
8.90+0.12 traits were characteristic for eggs
from desert lines. In contrast to the white line
was given the higher value of fertility rate
(80.76+2.88). These studies were also in the
line with those of the results showed by
Nwachukwu et al., (30) and Ahmed & AL-
Barzinji, (3) who detected that the fertility and
hatchability percentage can be significantly
(P<0.05) impacted by different genotypes of
quails. Also, the eggshell colour and spot
colour had a significant effect on the
incubation results. The highest fertility
(83.51+4.82) and Hatchability of set eggs
(88.62+3.45) determined in Group V. While
the Hatchability of fertile eggs (93.99+0.78)
and chick hatching weight (9.05+0.18) was the
highest in Group IV, and the differences
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between the treatment groups were determined
to be statistically significant (P<0.05, Table 7).
This finding was in compliance with the report
of Drabik et al., (14) for quail eggs, but
differed from previous reports Alasahan et al.,
(6) that the fertility, hatchability of fertile
eggs, and embryonic mortality rates did not
differ with eggshell colour or the size of the
spotted area. It was found that the impact of
interaction (Line [1 eggshell colours) on
incubation results significantly (P<0.05)
higher characteristics of quail eggs. The
highest fertility, Hatchability of fertile eggs
and hatchability of set eggs was (100.00+0.00)
determined in Group V in white lines and the
chick hatching weight9 (56+0.22) was higher
in white IV group. While the lowest values of
fertility, hatchability of set eggs and Chick
hatching weight traits were observed for the
brown | group (62.50+0.61, 71.42+0.66 and
7.67+0.16) respectively as well as the
hatchability of fertile eggs was lower in desert
111 groups.
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Conclusions
It could be expressed that line, eggshell colour
and interaction between (Line [ eggshell

colours) in local quail are significantly
affected egg quality characteristics and
hatchability =~ parameters. =~ However no

significant differences were observed among
groups in albumen parameters. An interesting
result that all of egg quality traits observed
was positively correlated with each other.
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