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Abstract

This study examined the effect of egg shell thickness on hatching traits of broiler breeders. A total of 253 eggs from broiler breeders were
classified into three groups according to shell thickness (thin, medium, thick). Eggs were weighed, and shell thicknesses were measured
ultrasonically. Hatchability, chick weight and chick length were assessed at the end of the incubation period. The effect of egg shell thickness
on hatchability was found to be insignificant for all groups. Moreover, shell thickness had no significant effect on chick weight or length.
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Broiler Damizliklarda Yumurta Kabuk Kalinliginin Bazi Kulucka
Ozellikleri Uzerine Etkisi

Ozet

Bu calisma broiler damizliklarda kabuk kalinliginin kulucka sonuglari Gizerine etkisini arastirmistir. Broiler damizlik siiriiden elde edilen
toplam 253 yumurta kabuk kalinliklarina gore gruplandirilmistir (kalin, orta ve ince). Yumurtalar tartilmis ve kabuk kalinliklar ultrasonik
olarak olctlmastur. Cikis glcd, civciv agirhgr ve civciv uzunlugu kulucka sonunda belirlenmistir. Tim gruplarda kabuk kalinhginin cikis

glicline etkisi 6nemsiz bulunmustur. Ayrica, kabuk kalinliginin civciv agirligi ve civciv uzunlugu tizerine dnemli bir etkisi de olmamustir.

Anahtar sozciikler: Yumurta kabuk kalinligi, Cikis glici, Kulugka, Ultrasonik

INTRODUCTION

Incubation is one of the most important factors
affecting profitability in poultry production. Egg physical
characteristics play an important role in the processes
of embryo development and successful hatching. Any
abnormalities in these characteristics can lead to a collapse
in embryo development M. While the shell must be thick
enough to protect the embryo from external factors
during incubation, it must also be thin and fragile enough
not to act as a strong barrier to hatching . Eggshell
thickness is usually measured with or without membranes
using a thickness measurer . However, this method does
not sufficiently reflect the effect of shell thickness on
hatchability. Hence, some researchers have assessed egg
shell thickness according to egg specific gravity *!, which
is closely related to shell thickness . Eggs with specific
gravities of 1.080 or 1.075 have been classified as thin
shelled, whereas those with specific gravities of 1.085 or

higher have been classified as thick shelled . Ar et al.”!
calculated eggshell thickness with a logarithm that used
egg weight, and this logarithm was adopted by other
researchers as well . In yet another method, shell thickness
determined after hatching .. However, all these methods
assess egg shell thickness indirectly. Furthermore, whereas
most studies investigate egg physical characteristics (egg
weight, shape, length, etc.) in relation to chick measurements
(chick weight and chick length), there is little information
available about the relationship between egg shell
thickness and hatchability. Therefore, this study evaluated
the relationship between egg shell thickness and
hatchability, chick weight and chick length.

MATERIAL and METHODS

This study was conducted at the Experimental Farm of
the Ondokuz Mayis University Agricultural Faculty using
a total of 253 eggs from two broiler breeder genotypes
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obtained from the farm'’s parent stock. Hens of the parent
stocks were two-way crosses of ROSS x Rhode Island Red
(RIR) and ROSS x Barred Plymouth Rock (BAR), and they
were mated with ROSS males to obtain the eggs used in the
study. Eggs were collected when the flock age was 43 wks,
with 117 eggs collected from the ROSSx(ROSSxBAR) flock
(‘Genotype 1') and 136 from the ROSSx(ROSSxRIR) flock
(‘Genotype 2'). All eggs were collected on the same day.
Eggs were numbered and weighed, and shell thicknesses
were measured with an Egg Shell Thickness Gauge
(ORKA Tech. Ltd., Israel) that uses precision ultrasound
to gauge thickness without breaking the egg and is
accurate to within 0.01 mm. The shell thicknesses were
measured on blunted edge of eggs. Three measurements
were performed for each egg and the mean of these
measurements was assessed as egg shell thickness. The
thinnest and thickest egg shell thickness values of the
eggs were determined. The difference between thickest
and thinnest eggs was divided to three (XiaXmin /3). This
value was added to mean egg shell thickness to determine
the range of thick shell group; and deducted from mean
egg shell thickness to determine the range of thin shell
group. The eggs were classified to three egg shell thickness
groups (thin, medium and thick) with this method (Fig. 7).

Eggs were placed in a 2400-egg-capacity incubator
(Cimuka Incubator Company, Turkey) and transferred to
individual pedigree hatch baskets at 18 d of incubation to
allow for chick measurement according to egg number.
The eggs were randomly distributed to trays. But each geno-
type and shell thickness group was rationally represented on

Xi1= (Thickest-thinnest)/3
Xo= Mean of egg shell thickness

Xo - Xi Xo Xo + X
4 4 4
— ~- N —
Thin Medium Thick
shelled shelled shelled
group group group

Fig 1. Classification method of egg shell thickness groups
Sekil 1. Yumurta kabuk kalinhgi gruplarini siniflandirma metodu

trays. Also, trays were replaced to each levels of incubation
to eliminate the different conditions of incubation machine.
Hatching was completed at 21.5 days. All chicks were
weighed and chick length measured at hatch. Chick
weight was assessed using a bascule with a sensitivity of
up to 0.01 g. Length was determined by measuring each
chick from the tip of the beak to the end of the middle toe,
with the chick’s dorsal surface extended over a ruler ®,

Factorial analysis was conducted on a completely
randomized design, with genotype and shell thickness as
factors. Pearson correlation analysis was used to assess
relationships between egg shell thicknesses and hatching
traits, with differences in means evaluated for significance
using Duncan’s Multiple comparison test. R statistical
software was used to analyze the data. A difference of
P<0.05 was considered statistically significant.

RESULTS

Analysis results showed that Genotype x Egg Shell
Thickness interaction was insignificant (P>0.05) on all
traits, so only main effects were interpreted. Mean egg
weight, shell thickness, chick weight and chick length at
hatch are given in Table 1. Differences between all hatching
traits were significant among genotypes (P<0.05). Chick
weights at hatch for Genotypes 1 and 2 were 41.42 g and
43.18 g, respectively, and chick weight/egg weight ratios
were 68.54 and 69.67, respectively.

Egg shell thicknesses ranged between 0.28-0.45 mm
and included thin (£0.34 mm), medium (0.35-0.38 mm)
and thick (=0.39) -shelled eggs, which were classified using
the equation Xi.c-Xmin /3. Infertile eggs (Genotype 1: 6/117;
Genotype 2: 20/136) were not evaluated. Hatching rates,
egg weights, chick weights and chick lengths of each
genotype according to eggshell thickness classifications
are given in Table 2.

Table 3 shows the relationships between shell thickness,
egg weight, chick weight and chick length.

DISCUSSION

Mean egg weights for Genotype 1 and Genotype 2
were, respectively, 60.43 g and 61.98 g, which Abiola et
al.® described as ‘medium-sized’ eggs. Their study found

Table 1. Some hatching characteristics of genotypes (Mean + SEM)

Tablo 1. Genotiplerin bazi kulucka 6zellikleri (Ortalama + Standart Hata)

Genotype Egg Weight (g) Shell Thickness (mm) Chick Weight (g) Chick Length (cm)
1 60.4+0.44b 0.380+0.003b 41.4+0.4b 18.7+0.050a
2 62.0+0.48a 0.390+0.003a 43.2+0.41a 18.4+0.060b
Sig (P) 0.019 0.020 0.002 0.007
a, b: Differences in superscript letters within columns represent significant differences between groups (P<0.05), SEM: Standard Error of Means
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Table 2. Hatching rates, egg weights, chick weights and chick lengths of genotypes 1 and 2, according to egg shell thickness classification (Mean + SEM)

Tablo 2. Kabuk kalinligi gruplandirmasina gére 1. ve 2. genotiplerin ¢ikis glict, yumurta agirligi ve civciv agirligi ve civciv uzunluklari (Ortalama + Standart

Hata)
Genotype Egg Shell Thickness Classification Hatching Rate (%) Egg Weight (g) Chick Weight (g) | Chick Length (cm)
Thin 91.6 58.6+1.39 40.3+1.2 18.4+0.160
1 Medium 84.6 60.5+0.630 41.8+0.51 18.7+0.090
Thick 91.3 60.8+0.700 41.3+0.69 18.7+0.070
Sig. (P) 0.852 0.492 0.119 0.479
Thin 77.8 63.3£1.22 45.6£1.10 18.6+0.200
2 Medium 95.0 61.5+0.840 42.4+0.640 18.5+0.100
Thick 87.9 62.2+0.620 43.6+0.550 18.4+0.09
Sig. (P) 0.432 0.492 0.119 0.479
SEM: Standard Error of Means

Table 3. Coefficient of correlations between egg shell thickness, chick
weight and chick length

Tablo 3. Yumurta kabuk kalinligi, civciv agirligi ve civciv uzunlugu
korelasyon katsayilari

Egg and Chick Egg Shell Chick Chick

Traits Thickness Weight Length
Egg weight 0.108 0.862" 0.365™
Egg shell thickness 0.082 0.020

Chick weight 0.302"
**P<0.01

‘medium-sized’ eggs had the greatest hatchability. Shell
thicknesses of Genotypes 1 and 2 were 0.38 and 0.39 mm,
respectively. These figures are lower than those reported
by Wolanski et al."®, who reported shell thicknesses of eggs
from 10 broiler breeder genotypes ranging from 0.325 to
0.370 mm. Chick weight/ egg weight ratios were similar to
those obtained in previous studies %, Msoffe et al."" has
shown that chick lengths at hatch are positively correlated
with adult body weight (r = 0.96).

No significant differences were observed between
groups for hatching rates, egg weights, chick weights and
chick lengths; in other words, egg shell thickness had no
effect on egg weight, chick weight, or chick length.

The highest correlation was found between egg weight
and chick weight. The correlation between chick weight
and chick length was also found to be significant. This
result is similar to the result reported by Wolanski et al.®,
who found a correlation of 0.303 between chick weight and
length. In line with the correlation found between chick
weight and chick length, the correlation between egg
weight and chick length was also found to be significant.

Bennet B! found that eggs with thin shells had
hatchability rates between 3%-9% lower than eggs with
thick shells, whereas Tsarenko "2 reported a 30% difference
in hatchability rates between thin- and thick-shelled eggs.
A number of studies '* examining hatchability in different
poultry species including turkey and geese found

hatchability of thick-shelled eggs to be 20%-40% higher
than that of thin-shelled eggs, although a study by
Andrews " found the hatchability of turkey eggs to be
higher for eggs with thinner shells. Despite their differences
in findings, all of these studies reported egg shell thickness
to have an effect on egg hatchability. In contrast to this,
however, our study found egg shell thickness had no
effect on hatchability. Also, most of previous studies
classified the eggs as thin or thick regardless measuring
the average shell thickness of eggs. In our study, the
mean shell thickness of the eggs was determined, and
the differences between the thickest/thinnest shelled
eggs and mean shell thickness were used to identify the
limits of each thickness group. This method had more
accurate classification than general classifying.

According to these results, it could be said that, after
the embryo completed its development, it could crack the
egg regardless to the thickness of shell. The insignificant
correlation between egg shell thickness and chick weight
supported this result.

In conclusion, after measuring shell thicknesses with an
ultrasound gauge and classifying eggs into three groups
accordingly, this study found no significant differences
between egg weights, hatching rates, chick weights and
chick lengths among egg shell groups.

It should be noted that although most studies determine
egg shell thickness by using specific gravity, Sarica et al.'™
have shown that this parameter may not yield accurate
results, as the correlation between specific gravity and
egg shell thickness varies by age. Thus, future studies
comparing measurement methods would be beneficial.
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