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Abstract: The aim of this study was to determine egg production, hatchability and egg quality characteristics
in ring-necked pheasants at the different ages (1, 2 and 3 years old) of hatchuing. The age of pheasant was
determined to affect egg production and egg weight significantly in pheasants (p<<0.05). While the highest egg
production was obtained at the 2 years old of pheasant (53.27%), the highest mean egg weight was obtained
at the age of three years old of pheasant (33.83 g). The significant differences between hatchability of total
eggs, fertility rate and hatchability of fertile eggs at various ages of pheasants suggested that the hatching
season is significantly related to the hatchability characteristics (p<t0.01). The differences between the shape
index, egg shell weight, egg shell thickness, yolk weight and index, albumen weight and index and haugh unit
were significant for various age groups (p<0.05, p<0.01) and the effect of age on these features was significant
(p<0.05, p<0.01). It was concluded that there is no disadvantage in keeping the ring-necked pheasants for
breeding for three years and it may be cost-effective for breeders possessing a lower number of brood
pheasants. Tt was found that using ring-necked pheasants for a maximum of two years for breeding has the best

outcome 1if there is no breeding problem.
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INTRODUCTION

Ring-necked pheasants (Phasianus colchicus) are
common m marny regions of the world including Turkey.
Ring-necked pheasants live in mild climates at 400 m of
height from sea level and in brushwood in families of one
male and 5-6 females. Ring-necked pheasants are the
material for intensive pheasant breeding (Cetin and
Kirikei, 2000; Kirikei et al., 2003a).

It has been reported that the external quality
characteristics of the egg, like egg weight and egg shell
quality were effective on the hatchability of fertile eggs
(Altan et al, 1995), hatching period, chick weight
(Shanaway, 1987), chick deaths m the first days
(Skewes et al., 1988) and the performance of chicks at
older ages (Al-Murrani, 1978). Tt has also been reported
that genetic and phenotypic relationships between egg
quality characteristics were important (Pandev et al,
1984).

Egg characteristics are affected by various factors
mcluding the genetic structure of the flock, feeding,
health, age of the flock, housing, storage conditions and
duration (Hurnik et al., 1997). The internal and external
characteristics of the egg change significantly by age
(Roland, 1979).

While egg shell quality deteriorates, egg weight, yolk
weight and albumen weight mcrease as the age mcreases
in chickens (Hurnik et al, 1997). Yannakopoulos and
Tserveni-Gousi (1986) reported that the egg weight and
egg shell weight increased with age but that the egg shell
thickness decreased in Japanese quails. It has also been
reported that volk proportion increased, whereas
albumen and eggshell proportions decreased by age
(Fletcher et al., 1983).

The mean egg production m pheasants has been
found to vary between 19.38 and 54.09% in different
studies (Cetin et al., 1997, Tepeli et al., 2002; Kirikci et al.,
2003b; Demirel and Kirikei, 2009) and the egg weight
values were reported to range from 28.10-3336 g
(Woodard et al,1983; Blake et al., 1987, Woodard and
Snyder, 1978; Cetin et al., 1997; Kirikci et al., 2005,
Demirel and Kirikel, 2009). Age and genotype of the
pheasants might have played role in these differences.

The values reported from numerous studies for the
mean hatchability of total eggs were between 29.46 and
62.03% for the mean fertility ratio were between 47.27 and
83.04% and for the mean hatchability of fertile eggs
were between 41.54 and 76.6% (Mashaly et al, 1983,
Cetin et al., 1997; Tepeli et al,, 2002; Kirikei et al., 2003b;
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Demirel and Kirikei, 2009). Some studies (Kirikci et al.,
2003b, 2004, 2005) conducted to determine the external
quality characteristics of pheasant eggs the mean values
for shape index, egg shell weight and egg shell thickness
were calculated as 77.87-81.24%, 2.768-3.222 g and
2.02-2.70 mm, respectively.

It has been noted that egg weight and egg shell
weight mcreased sigmficantly with age, while the
egg shell thickness decreased in JTapanese quail. The egg
shell thickness is related with genetic structure, age,
environmental heat and feeding regime. There was a
negative correlation between egg shell thickness and age
(Yannakopoulos and Tserveni-Gousi, 1986; Seker ef al.,
2005).

Another study conducted to determine the mternal
quality features of pheasant eggs, the mean values for
yvolk weight, yolk index, albumen weight, albumen index
and the Haugh unit were reported as 9.03-11.4 g,
40.65-45.46%, 16.10-18.42 g, 1.23-1.79% and 77.2-96.33,
respectively. While the albumen index increased as the
hatching age increased, there was a negative
correlation between the Haugh unit and age (Kirikei et al.,
2003b, 2005, Kuzmacka et al., 2005; Seker et al., 2005,
Gunlu et af., 2007).

The egg characteristics do not only determine the
production characteristics of the future generations of
that species but also affect the fertility and chick quality.
In breedng enterprises, mternal and external
characteristics of eggs are important for hatchability and
production characteristics of the next generations.

The number of studies on pheasants in Turkey i1s
scarce. The present study was carried out to determine for
how long ring-necked pheasants can be used for breeding
in order to contribute to the spread of pheasant breeding
and to future studies on this subject. For this purpose, the
egg production, egg weight, hatchability and egg quality
features of pheasants at different hatching age were
examined.

MATERIALS AND METHODS

Animals and husbandry: A total of 150 (female 120 and of
male 30) ring-necked brood pheasants (Phasianus
colchicus), obtained from the same hatching and bred
under similar management and feeding conditions at the
Research and Practice Center, Faculty of Veterinary
Science, Firat University were used m the study.

The pheasants were bred at an equal ratio of male to
female (1:4) in each hatching season and with the same
males in a semi-open ground system. No artificial lighting
was used until the first egg was produced by the
pheasants after which lighting was increased 1 h n

addition to daylight per week to 16 h. Birds were
provided with ration ad libitum mcluding 18% HP and
2850 MJ kg™ of ME to the pheasants and water was
provided from automatic drinkers.

Following collection of the first egg at each age, the
eggs were collected every day at the same time and the
daily egg production (%) was calculated by dividing the
mumber of eggs by the number of pheasants. The
recordings were kept after the collection of the first egg
and continued at 4 week intervals for 20 weeks.

The hatchability, fertility rate and hatchability of
fertile eggs were calculated using the below formulae
(Yannakopoulos and Tservemi-Gousi, 1986).

Hatchability of total eggs = [The no. of chicks/No. of eggs
loaded into the machine <100

Hatchability of fertile eggs (%) = [The no. of chicks/No. of fertilized
eggs loaded into the machine]>100

Fertility rate = [No. of fertilized eggs /No. of eggs
loaded into the machine] <100

Egg quality analysis: The eggs selected randomly once
every 15 days on the same day were used to define
external quality characteristics. To determine egg quality
characteristics 50 pheasant eggs from each group were
used. The selected eggs were given numbers and weighed
with the scale balanced at 0.01 mg precision and then
measured by a digital caliper at the longest and shortest
edge in order to designate the shape index. The shape
indexes of the eggs were calculated using the following
formula (Yamnalkopoulos and Tserveni-Gousi, 1986).

_ Short edge
Long edge

Shape index (%) x100

In order to determme the intemmal quality
characteristics of the eggs, they were cracked on a glass
surface and the height of yolk and albumen, yolk diameter,
albumen length and width were measured after 5 min
using a digital caliper. The yolk was separated from the
albumen and measured with the membrane. The shells
were washed under tap water and left to diy for 24 h. The
dried shells were weighed with the membrane and shell
weights were determined. After the measurement, three
pieces of shell were selected to measure the shell
thickness using a micrometer at the sharp, blunt and
middle sections. The below formula was used to find some
internal  quality  characteristics of the eggs

(Yannakopoulos and Tserveni-Gousi, 1986).
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Volk index = M

Yolk diameter

Albumen index = Albumen height/(long diameter of albumen +
short diameter of albumen/2)x100

(Pointed end + equator + blunt end)
3

Shell thickness =

(Pointed end + equator + blunt end)
3

Shell membrane thickness =

Haugh unit = 100x1og ( Albumen height +
7.57-1.7% egg weight”™)

The width and length of the eggs were measured in
centimeters, the weight as grams, the yolk and albumen
heights, the yolk diameter, the albumen length and the
width and shell thickness were measured as millimeters.

Statistical analysis: Data were loaded and analyzed using
the SPSS 11.5 (2002) packet program. The mean values of
the groups were analyzed using the variance analysis
followed by the Duncan test. Percentages were analyzed
using the Chi-square test (Petrie and Watson, 1999).

RESULTS

The values for egg production, egg weight,
hatchability of total eggs, fertility and hatchability of
fertile eggs in pheasants at different ages are shown in
Table 1.

There were differences between the groups in terms
of egg production and egg weight and hatchability of
total eggs, fertility and hatchability of fertile eggs (p<0.05,
p<0.01). The hatching season of pheasants at different
ages were found to affect the egg production, egg weight,
hatchability of total eggs, fertility and hatchability of
fertile eggs (p<<0.05 and <0.01).

The values for shape index, egg shell weight, egg
shell thickness, yolk weight, albumen weight, yolk index,
albumen index and the Haugh unit in pheasants at
different ages are shown in Table 2.

The difference between the groups in terms of shape
index, egg shell weight, egg shell thickness, yolk weight,
yvolk index, albumen weight, albumen index and the Haugh
unit were sigmficant (p<0.05, p<0.01).

The values obtained in the present study for the egg
production and egg weight were sumilar to previous
reports with slight positive and negative differences
(Woodard and Snyder, 1978; Blake ef af, 1987,
Cetin et al., 1997; Tepeli et al., 2002; Kirikci et al., 2003a,

Table 1: Egg production, egg weight and hatching characteristics in
pheasants at different ages

Age

One year Two years Three years

old (n:120) old (n:120) old (n:120)
Characteristics X £8% p-value
Egg production  47.58+2.67 53.2743.13*  42.69+2.58° *
rate (%)
Egg weight (g) 28.74+1.53% 32.11+1.94° 33.83+1.73* *
Hatchability of ~ 63.3544.87 69.68+5.36° 71.45+4.87° i
total eggs (%)
Fertility rate (%) 65.42+5.22° 73.7146.13* 74.63+5.93* i
Hatchability of  67.13+6.19* 74.88+5.47¢ 76.12+4.86° i

fertile eggs (%0)

Table 2: Some egg quality characteristics in pheasants at different ages

Age

One year Two years Three years

old (n: 50) old (n: 50) old {n: 50)
Characteristics X 18% p-value
Shape index (%) 84.140+£1.35  78.590:£1.43°  77.490+1.51%
Shell weight () 31204079 3.610+0.88° 3.720+0.958
Shell thickness (mm) 0.336+0.03*  0.323£0.04* 0.28340.03°  #*
Yolk weight (g) 10.230+0.7%  10.690+0.74*  10.610+0.86° *
Albumen weight (g) 18.290+0.81° 18.870+0.92" 18.590+0.79* =
Yolk index (%) 4846043.11°  51.23043.06°  52.030+2.98*
Albumen index (%)  1.846+0.68  1.921+0.83¢ 1.853+0.97° *
Haugh units 952704097 90.380:£1.13°  88.650+1.24° ##

**The differences of means holding different letters in the same row are
important (*p<0.03, **p<0.05)

2005, Woodard et al., 1983, Demirel and Kirikei, 2009).
The difference between different age groups for egg
production and egg weight were significant (p<0.05).
While the egg production increased in the 2nd year, the
values at the 3rd year were lower than those of the 1st and
2nd. The egg weight showed a consistent increase with
pheasant age.

The values for hatchability characteristics were also
reported previcusly with slight
positive and negative differences (Mashaly et al., 1983,
Cetin et al., 1997; Tepeli et al., 2002; Kirikei et al., 2003b;
Demirel and Kirikei, 2009).

The effect of the pheasant age on the hatchability of
total eggs, fertility and hatchability of fertile eggs were
significant (p<<0.01). When the groups were compared for
hatchability results, it was found that the hatchability of
total eggs, fertility and hatchability of fertile eggs were
significantly increased as the pheasant age increased
(p=0.01).

The values obtained for egg quality characteristics in
the study were similar to those reported in previous
studies (Kirikei et al., 2003b, 2004, 2005; Kuzniacka et al.,
2005; Seker et al., 2005; Gunlu ef al., 2007) with slight
positive and negative differences.

The egg shell weight, yolk weight, albumen weight,
yolk index and albumen mdex increased with pheasant

similar to those
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age. In contrast, the shape index, egg shell thickness and
the Haugh umit decreased with pheasant age. The effect
of the pheasant age on the shape index, egg shell weight,
egg shell thickness, albumen weight and index, volk
welght and index and the Haugh unit were significant
(p<0.05, p<0.01).

CONCLUSION

Tt was found that the age has significant effect on the
egg production, egg weight, hatchability and egg quality
characteristics in ring-necked pheasants. Tt was revealed
that the egg production, egg weight, hatching
performance, fertility, hatchability of fertile eggs, egg shell
welight, yolk weight, albumen weight, yolk mndex and
albumen index increased with age whereas the shape
index, egg shell thickness and the Haugh umt values
decreased with age.

We concluded that keeping ring-necked pheasants in
breeding for 3 years has no disadvantage and it may be
cost-effective for breeders who begin production with a
small number of pheasants. Tt was determined that if there
were no problems in breeding, use of ring-necked
pheasants in breeding for at most years would yield the
best results.
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