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Abstract

The experiment was carried out with a total of one hundred and fifty eggs, which were
collected from a local chicken variety of southeastern Nigeria hens reared in a cage
system. The objective of this study was to determine the phenotypic relationship
between egg weight and the other egg quality traits. The mean values related to the
external egg quality traits - egg weight (EW), egg !ength‘ (EL), egg breadth (EB), egg
shape index (ESI), shell weight (SW) and shell thickness (ST) were 38.99 g, 49.98 mm,

36.66 mm, 0.73, 4.05 g and 0.34 mm respectively. The internal egg quality traits —
albumen height (AH), albumen weight (AW), yolk hezghﬂm yolk weight (YW) and
Haugh unit (HU) have the following mean values, 7.53 mm, 19.86 g, 16.80 mm, 12.62
g and 65.21 respectively. There were significant (&.‘o 01) . positive phenotypic
correlations between EW and EL, EW and EB, EW and SW, and-between EW and all
the intemal quality traits except HU — which had a non significant (P>0.01) negative
correlation. Significant negative correlation was found between EW and ESI. It was
concluded that it was feasible to assess some egg quality traits through the egg weight.

Thw is impor&mt in view of integrating the local chicken into egg laying breeding

ey wor ocal chicken, egg weight, egg quality characteristics, phenotypic
correlation

are highly influenced by various biological,

Introduction cultural, social and economic factors

The economic poténtials of poultry are
substantially derived from the productivity
of the breeding hen. Compared to other
important meat producing animals, poultry
can be improved at an extremely rapid rate.
The egg of chicken is a biological structure
intended by nature for reproduction and it
also provides a complete diet for the
developing embryo (Shi ef al, 2009). In
Nigeria, practically many household keeps
poultry especially in rural communities and
majority of such birds are the chickens. The
type of chicken kept and their management

prevailing in the communities. To the poor
majority in rural areas, local chickens serve
as an immediate source of meat and income
when money is needed for urgent family
needs (Ekue et al., 2002). Furthermore,
they constitute a significant contribution to
human livelihood and contribute
significantly to food security. Most
importantly, they are known for their
adaptive hardiness and superiority in terms
of their resistance to endemic diseases and
other harsh environmental conditions
(Malago and Baitilwake, 2009).
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In Nigeria, egg is more affordable by the
populace than other sources of animal
protein such as beef, pork, fish, etc. The
external and internal quality traits of eggs
are significant in poultry breeding because
of their influence on the yield features of the
future generations, breeding performance,
quality and growth of the chicks (Altinel et
al, 1996), and consumers' preferences.
Among these traits, egg weight (EW) is an
important trait that influences egg quality as
well as grading (Faroog ez al., 2001). Itisof
much relevance to the poultry breeder
because it is a frait that can be determined
without breaking the egg. According to
USDA (2000) egg weights in the USA are
classified as: peewee (<42 g), small (42-49
g), medium (49-56 g) large (56-65 g), extra-
large (65-70 g) and jumbo (70 g and above)
Although egg grading practice is not
applicable in most poultry farms in Nigeria,
Ewa et al. (2005) reported that the normal
egg size of the Nigerian local chicken is
classified as peewee using the standard
grading system.
The external and internal quality traits of
eggs of hens as well as the relationship
between them have been reported by many
authors (Poggenpoel, 1986; Uluocak, 1990;
- Sekeroglua and Altuntas, 2009). However,
most of these studies were on exotic
chickens. There are little studies reported
about the relationship between egg weight
and other egg quality traits in the Nigerian
local chicken. For instance, Nigeria has
rich chicken genetic resources and their
performances vary considerably both in egg
quality and other production traits. Fayeye
(2005) and Peters ef al. (2007) worked on
egg traits, fertility and hatchability of the
Fulani ecotype, and influence of major
genes on the egg quality in the Nigerian
local chicken respectively. The objectives
of current study were to estimate the egg
weight, egg shape index, shell weight, shell

thickness, albumen weight, yolk weight,
albumen height, yolk height, and Haugh
unit of the southeastern Nigeria local
chicken and to investigate the relationships
between egg weight and each of these egg
quality traits.

Materials and Methods

A total of 150 eggs were collected from the
local chicken breeding farm of Department
of Animal Science, Ebonyi State
University, Abakaliki, Nigeria. Abakaliki
is located between Latitude 06° 4'N and
Longitude 08° 65'E in the derived savanna
ecological zone of Nigeria. The day length
of Abakaliki ranges between 12-14 hours
all year round, it has an annual rainfall
range of between 1500-2250 mm with
mean daily temperature ranges of 27°C and
relative humidity of 85% (Nwakpu, 2005).
Evaluated eggs were collected from the F,
generation of southeastern Nigerian local
chicken obtained from selected light local
chicken ecotype (Adeolu er al, 2008)
raised to serve a breeding purpose. The
layers were 280 days of age and were
housed individually in a three-tier layer
cage of dimension (17cm x 32cm x 32cm).

The hens were given commercial layer diet
ad libitum containing 17% CP and 2800 ME
Kcal/kg. A lighting schedule of 14 hours
lighting/day was applied.

Egg measurements

All eggs for investigation were collected
within three consecutive days in a week
over four weeks. Egg measurements were
assessed for both external and internal egg
quality traits. The weights value of egges
(EW), shell (SW), albumen (AW) and yolk
(YW) of each egg were weighed to the
nearest 0.10 gram using a digital Mettler
P1020 weighing scale while egg length
(EL) and egg breadth (EB) were measured
to the nearest 0.10 mm using a pair of
vernier caliper. The values of the egg
length (EL) and egg breadth (EB) were used
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to determine the egg shape index {ESI). An
electrenic micrometer and height gauge
were used to measure the thickness of the
shell (ST) in mm and the albumen (AH) and
yolk height (Y) respectively. Haugh unit
(HU) was automatically calculated using
the system of the input of egg weight and
albumen height as cited by Kul and Seker
(2004).

Data analysis

Data wer= analyzed using SPSS 11.0 Packet
Frogram and Descriptive statistics like the
mean (X), standard error of mean (SEM)
and coefficient of variation (CV).
Differences in the correlation coefficients
of properties were determined and
significance tests were applied, using
Correlate of SPSS 11.0.

Table 1: Descriptive statistics of egg quzlity trait

Traits* Mean SEM cv
External traits

EWT(g) 35,99 037 0.08
El{mm) 4998 0.23 0.04
EB(mm) 36.60 012 0.03
ESI 0.7 0.01 0.04
ST(mm) 0.34 001 023
SWig; 408 a.05 0.11
Internal trats

AW(g) 19.86 026 0.13
AH(mm) 753 015 0.16
YW(g) 12.62 014 0.1
YH(mm) 16.8 0.13 0.07
HU(%) 65.21 1.16 022

*See Materials and Methods for key to codes

Results and Discussion

The descriptive statistics related to the
various egg quality traits studied are shown
in Table 1. The CV for all traits measured
were generally less than 0.25%. The results
of the current study showed that the
southeastern Nigeria local chicken had
lower egg weight than those reported for
other breeds such as White Leghorn (45.5

g), Fayoumi (42.24 g) and RIR (434 g)
(Mekky et ai., 2008). The value was also
lower than those of around 40 g given by
Fayeye et al. (2005) for the Fulani ecotype
and 47.23g reported by Peters et al. (2007)
for the normal feather Nigeria local
chicken. It is also very close to the findings
of Soltan (1991) for the Fayoumi (37.3 g)
and Baladi (39.2 g) chickens. The mean EL,
EB, ESI, ST, SW of local chicken in the
present study were consistent to values
reported by Ewa et al. (2005) and Yakubu et
al. (2008), respectively. The mean AW
(19.86) and AH (7.53 mm) observed were
close to 20.33 3.06 g and respectively
reported by (Zhang et al., 2005) but varied
greatly from the results of the normal
feather local chicken reported by Peters er
al. (2007). The southeastern Nigerian local
chicken outperformed their counterpart -
normal feathered and Fulani-ecotype in YH
but the trend was in reversed in YW. The
differences found between the present
result and those of other researchers may be
partially attributable to differences in lines
(genetic structure),

Table 2: The phenotype correlations
between egg weight and other egg quality

traits of local chicken egg
Egg quallity phenotypic
traits® correlation
EL 0.18**
EB Q.73%*
ESI -0.35%*
ST 0.12
Sw 0.41%*
AW 0. 75"*
Yw 0.53**
AH B B g
YH 0.44**
" Hu 0,05
**P<0.01

!'See materials and methods for key to codes
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nutrition, age and environment. The Haugh
unit, an important criterion for determining
the internal quality traits of the egg
(Olawumi and Ogunlade, 2009) had a good
percentage (65.21). This is similar to the
value obtained by Peters et al. (2007) for the
naked neck local chicken: (65.68). The
local chicken egg assessed'in the present
study, thus, belong into the “A” quality
grading category (USDA, 2000).
Correlation coefficients | between egg
weight and other egg quality traits are
shown in Table 2. The reported estimates of
the phenotypic correlation between EW and
other egg quality traits studied were
consistent with the reports of various
authors. Ewa et al. (2005) reported a
significant positive association between
EW and EL, EW and EB. In the present
study, correlation between EW and egg
shape index confirmed the findings of
Abanikannda et al. (2007) and Yakubu et al.
(2008). Gunlu ef al. (2003) attributed this
to the fact that EL is the denominator factor
in estimating ESI. The association between
EW and ST in the present study though
positive was not significant (P>0.05).
There have been reports of positive
correlation between egg weight and shell
thickness (Ewa et al, 2005; Shi et al,
2009). Sekeroglua and Altuntas (2009) in
their study of effects of egg weight on egg
quality characteristics noted that smaller
eggs had stronger shells than larger ones, as
hens have a finite capacity to deposit
calcium in the shell and, as a result, the
same amount of calcium is spread over a
larger area.

Egg weight had a significant positive
association with AW and YW (P<0.01).
Sekeroglua and Altuntas (2009) found
significant differences in albumen and yolk
percentage with different egg sizes. The
proportion of yolk tended to be greater than
the proportion of albumen in smaller eggs

than larger ones. The finding of the present
study with regards to the relationship
between EW and HU was consistent with
those of Iposu ez al. (2004). Mohanty et al.
(1986) and Shi er al. (2009) reported a
positive relationship between EW and AH.
Their report is consistent with that of the
present study.

Conclusion

In conclusion, this study has shown that
there is an association (either positively or
negatively) between egg weight and other
egg quality traits. Most of these were
positive indicating that these egg quality
traits can significantly be improved through
breeding for the improvement of the egg
weight. Furthermore, in this era of genetic
conservation, it is imperative to integrate
the local chicken into the layer - breeding
programs. To achieve this, more studies are
needed to explore other factors like growth
performance, production (in terms of
carcass weight and egg number), disease
resistance and adaptability to harsh
environment of the Nigerian local chicken.
Findings from such studies and the ones
presented here could be a significant
prelude to the improvement of this chicken
either through selection, pure breeding and
or crossbreeding programme.
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