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Abstract

The study was conducted to evaluate the effects of egg weight and storage time on the hatch weight of
Fulani ecotype chicken eggs under artificial incubation. A total of 50 eggs [Small (<30.84 g) (26 eggs)
and Medium (>30.84 g) (24 eggs)] were used for the study. Data generated were subjected to analysis
of variance and the relationships among the parameters observed were estimated using Pearson’s
correlation and regression analyses. The medium eggs (>30.84 g) had the highest (P<0.05) mean
value of 34.65 g for hatch weight while the small category (<30.84 g) recorded the lowest of 27.00 g.
Storage period had no significant (P>0.05) effect on hatch weight. The result indicated that there was
no significant (P>0.05) interaction effect on hatch weight of the Fulani chicken. Egg weight was
significantly (P<0.01) and positively correlated with hatch weight (0.997). The correlation between
egg weight and storage period (P<0.05) was, however, negative (-0.353). The correlation between
hatch weight and storage period (P<0.05) was also negative (-0.342). The best fit was observed in the
Linear model with R? = 0.994, adjusted R? = 0.994 and root mean square value of 0.365, which was
lesser than the 0.367 obtained in the Quadratic model. The current study revealed that eggs of medium
size produced chicks with higher hatch weight compared to eggs of small size while storage period did
not affect the hatch weight of Fulani chickens.
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Description of Problem Fertility is an important parameter in

There has been rapid increase in the chicken and reflects the total actual
number of farmers keeping chicken parent reproductive capacity of females and males
and grandparent stock leading to increase in  expressed by their ability when mated
the population of meat type chicken in together to produce offspring. An egg is said
Nigeria (1,2,3). Unfortunately, in Nigeria, to be infertile when it fails to show any
poor fertility and hatchability rates among evidence of developing embryo (5).
other factors constitute the major threat to  Hatchability is a trait of economic
performance of the industry (2). The fertility —importance in the chicken industry because it
and hatchability characteristics of egg type has a strong effect on chick output (6). It is
chickens in Nigeria are two main traits of influenced by a number of factors such as
assessing the potentials of hens (3). egg weight, turning of eggs, storage,
According to (4), the gene make-up of an  humidity, shell strength, egg size and genetic
individual chicken is fixed at fertilization factors within the chickens kept. The ability
and hence fertility and hatchability are of the embryo to successfully escape from
generally considered as traits of two parents.  the shell is called hatchability (7). Good
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hatchability of eggs is to some extent
heritable, but is determined by a complicated
genetic constitution and the environment.

Egg quality is important for consumer
appeal, and the economic success of a
producer depends on the total number of
eggs sold. Egg quality comprises several
aspects (8) related to egg weight, egg length,
egg breath, shell weight, shell thickness and
specific gravity (external quality) and to the
albumen weight, haugh unit and yolk colour
(internal quality). Egg quality has a genetic
basis and the parameters of egg quality vary
between strains of hens (9). However, the
eggshell may be affected by interactions of
age and breed (10).

The relationship between external traits,
yolk and albumen had contributed to the egg
weight increases with hen’s age, reaching an
apex by the end of laying cycle (11). Thus
egg external qualities are one of the
important phenotypic traits which influence
egg quality and reproductive fitness of the
chicken parent (12). It is real that beneficial
egg quality traits are of immense importance
to poultry breeding industries (13). In
addition, embryonic development of hen’s
egg is dependent on traits like egg weight,
yolk and albumen weights, genetic line and
age of hen (14)including the storage period
of the eggs.However, there is dearth of
information on the relationship between egg
weight, egg storage time and the weight of
newly hatched chicks.This study, therefore,
was designed to evaluate the influence of
egg weight and storage period on the hatch
weight of the Fulani ecotype chicken under
artificial incubation in Nasarawa State, north
central Nigeria

Materials and Methods
Location of the study

The study was carried out at the
Teaching and Research Farm of Faculty of
Agriculture Shabu-Lafia Campus, Nasarawa
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State University, Keffi, located on Latitude
08° 33.85N and Longitude 08° 33E and
elevation of 162m above the sea level.

Experimental Layout and Design

The experiment was a Completely
Randomized Design (CRD) with a total of
fifty eggs. The eggs were further categorized
into two: Small (<30.84 g) (26 eggs) and
Medium (>30.84 g) (24 eggs). The egg
storage periods were 1, 3, 5, 7, and 11
days,respectively.

Determination of Weights of Hatched
Chicks

Fifty (50) eggs were set in the setter
according to their groups (small and
medium) and storage periods (1, 3, 5, 7, and
11 days). The eggs spent a total number of
21 days in the incubator, after which the
chicks were brought out. Counting was done
based on the ranges set in the incubator.

Thereafter, the initial weight of each
chick was determined using a digital
sensitive scale (Wiggen Hauser, WH 200-4,
Germany).

Statistical Analysis

The hatch weight data were subjected to
the univariate general linear model (GLM)
procedure to test the effects of egg weight
and storage period using IBM-SPSS (15).
Where significant differences were found,
the Least Significant Differences (LSD)
method was used to separate the means.
Phenotypic correlations were established
among the egg weight, storage period and
hatch weight. Also, hatch weight was
predicted from egg weight using linear and
guadratic models.

Results

Effects of egg category and storage
period on hatch weight (g), storage period
interaction on hatch weight (g), phenotypic
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correlations among egg weight, storage
period and hatch weight (g) and estimation
of hatch weight from egg weight of Fulani
chicken are presented in tables 1,2,3 and 4
respectively. The medium eggs (>30.84 @)
had the highest (P<0.05) mean value of
34.65 g for hatch weight while the small
category (<30.84 g) recorded the lowest of
27.00 g. Storage period had no significant
(P>0.05) effect on hatch weight of Fulani
chicken. Non-significant (P>0.05)
interaction effect on hatch weight was
observed.

The result of the phenotypic
correlations among egg weight, storage
period and hatch weight (g) of Fulani

chicken is shown in Table 3. Egg weight was
significantly  (P<0.01) and positively
correlated with hatch weight (0.997). The
correlation between egg weight and storage
period (P<0.05) was, however, negative (-
0.353). The correlation between hatch
weight and storage period (P<0.05) was also
negative (-0.342). The result of the
prediction of hatch weight from egg weight
of Fulani chicken is show in Table 4 and
Figure 1. The best fit was observed in the
Linear model with R? = 0.994, adjusted R? =
0.994 and root mean square value of 0.365,
which was lesser than the 0.367 obtained in
the Quadratic model.

Table 1 Effect of egg category and storage period on hatch weight (g) of Fulani chicken

Group Number  Mean Standard error ~ Minimum Maximum
Egg category

Small (<30.84 g) 26 27.000 0.54 2210 30.60
Medium (>30.84 g) 24 34.652 0.63 30.90 40.20
Storage period (days)

1 11 32.71a 0.84 28.20 40.20
3 10 31.092 0.86 25.70 34.70
5 9 30.442 0.88 23.70 39.30
7 9 29.982 0.88 23.30 34.60
9 6 30.942 1.37 2210 35.60
11 5 29.782 114 27.00 35.00

Means along column with different superscripts are significantly different (P<0.05)

Table 2. Effect of egg category and storage period interaction on hatch weight (g) of

Fulani chicken

Egg category Storage period (days) Mean Standard error

Small (<30.84 g) 1 29.20a 1.44
3 28.24a 0.94
5 25.232 1.44
7 25.822 1.02
9 26.282 1.12
11 27.208 1.76

Medium (>30.84 g) 1 36.212 0.88
3 33.932 1.44
5 35.652 1.02
7 34.132 1.44
9 35.602 249
11 32.372 1.44

Means along column with similar superscript are not significantly different (P>0.05)
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Table 3. Phenotypic correlations among egg weight, storage period and hatch weight (g)
of Fulani chicken

Traits Egg weight Storage period Hatch weight
Egg weight -0.353* 0.997**
Storage period -0.342¢

*,** Significant at P<0.05 and P<0.01, respectively

Table 4. Estimation of hatch weight from egg weight of Fulani chicken

Model Equation R2 Adjusted R? RMSE P-value
Linear Y =-11.065X + 0.978X 0.994 0.994 0.365 <0.001
Quadratic Y =-8.654 + 0.864X + 0.001X2 0.994 0.994 0.367 <0.001

Y = hatch weight; X = egg weight; R°= coefficient of determination; RMSE = root mean square error
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= Linear
== CJuadratic
40.000 .
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300 3a0 400 430 500 5330
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Figure 1. A graph showing the prediction of hatch weight from egg weight

Discussion study is higher than the 28.43+2.38 g
The potential of the chicken depends, in  reported for Egyptian Balady chicken (16).
part, on the egg, an important parameter for The storage period of eggs did not

embryogenesis as well as for day-old chick affect the hatch weight of the birds. The
guality and growth. Pre-incubation period of  present finding is contrary to the submission
hatching eggs is very important as it affects of Basha (16) that the incubation of
the hatching egg quality. In the current prolonged stored eggs affected negatively
study, a medium size egg gave a higher the hatching quality characters of Egyptian
hatch weight compared to a small size egg. Balady eggs. Similarly, Ayeniet al. (2020)
This is an indication that the bigger the size  (17) reported that egg storage must not
of the egg, the more the propensity to exceed 4 days for optimum weight of the
produce a chick with a higher weight. The hatched chicks.

mean hatch weight of 34.65 g of the current
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There is an established relationship
between egg weight and hatch weight of
chickens. The present positive correlation
indicates that as egg size increases, there is
every tendency to produce a chick with
corresponding higher weight. It has been
suggested that developing embryos from
heavier eggs tend to have more nutrients for
growth compared to those of small eggs (18).
The negative correlation between egg weight
and storage period is an indication that as the
former increases, the latter decreases. It has
been postulated that eggs stored for a long
period of time may lose weight due to
moisture loss (19). However,
Nowaczewskiet al. (20) reported that a
prolonged egg storage period (up to 21 days)
should not significantly impact the biological
value of eggs regardless of their weight. As
the storage period increased, the hatch
weight reduced as indicated by the negative
correlation between the two characters in this
study.The linear model was better for the
prediction of hatch weight as it contains
fewer parameters than the quadratic
model.Such a model was also used by Sola-
Ojoet al. (21) as well as Ramaphala
and Mbajiorgu(22) to predict chick hatch-
weight from egg weight. However, the
limitation of the current study is sample size.

Conclusion and Applications

1. The study revealed that eggs of
medium size produced chicks with
higher hatch weight compared to eggs
of small size. Storage period did not
affect the hatch weight of Fulani
chickens in the present study.

2. Although lower period of storage is
recommended, positive outcomes may
still be achieved with a long-storage
period in certain circumstances.

3. Hatch weight can best be predicted
from egg weight using the linear
regression model.

87

References

1.

Adeleke, M.A., Peters, S.0., Ozoje,
M.O., lkeobi, C.O., Bamgbose, A.M.
and Adebambo, O.A. (2012). Effect of
crosshreeding on fertility, hatchability
and embryonic mortality of Nigerian
local chickens. Tropical Animal
Health and Production, 44: 505-510.
Adebambo,A.0.(2005).Physiological
response  of Poultry to the
environmental condition.online
Research Poultry Science, 8:17-19.
Allanah, T.O., Okonkwo, J.C. and
Omeje, S.I. (2014). Fertility and
hatchability characterization of three
strains of egg type chickens. Scientific
Journal of Biological Sciences,
3(6):59-68

Peters, S.0O., llori, B.M., Ozoje, M.O.,
Ikeobi C.O.N. and Adebambo, O.A.
(2008). Gene segregation effects of
fertility and hatchability of pure and
cross bred chicken genotypes in humid
tropics. International Journal
ofAnimal Science,710: 954-958.

Miazi, O.F.,, Miah, G., Miazi,
M.M., Uddin, M.M., Hassan, M.M.
and Faridahsan, M. (2012). Fertility
and hatchability of Fayoumi and
Sonali chicks. Scholarly Journal of
Agricultural Science, 2(5): 83-86
Tarek, M.K. (1992). The performance
of exotic breeds under scavenging
under scavenging cum supplementary
feeding in rural condition of
rearing.Unpublished M.Sc. thesis.
Department of Poultry Science,
Bangladesh Agricultural University,
Mymensingh.

Tumova, E., Zita, L., Hubeny, M.,
Skrivan, M. and Ledvinka, Z. (2007).
The effect of oviposition time and
genotype on egg quality characteristics
in egg type hens. Czechoslovakian
Journal of Animal Science, 52:26-30.


https://ascidatabase.com/author.php?author=N.O.&mid=&last=Ramaphala
https://ascidatabase.com/author.php?author=C.A.&mid=&last=Mbajiorgu

10.

11.

12.

13.

14.

15.

16.

Muhammed et al

USA., ISBN-13: 9780915780006, pp:
8-25.

Silversides, F.G., Korver, D.R. and
Budgell, K.L. (2006). Effect of strain
of layer and age at photo-stimulation
on egg production, egg quality and
bone strength. Poultry Science, 85:
1136 — 1144.

Campo, J. L., Gil, M.B. and Davila,
S.G. (2007). Differences among white-
, tinted and brown-egg hens for
incidence of eggs laid on the floor and
for oviposition time.
Archdegeflugelkd, 71: 105 — 1009.
Danilov, R.V. (2000). Effect of hen’s
age on quality of hatching eggs and
embryonic development. Proceedings
of the 21% World’s Poultry
Congress.Monstreal, Canada.

Islam, M.S. and Dulta, R.K. (2010).
Egg quality traits of indigenous, exotic
and crossbred chickens (Gallus
domestic L.) in Rajshashi, Bangladesh.
Journal of Life Earth Science, 5: 63 —
76.

Bain, M.M. (2005). Recent advances
in the assessment of egg shell quality
and their future application. World’s
Poultry Science Journal, 61: 268 —
271.

Onagbesan, O., Bruggeman, V.,
Desmit, L., Debonnr, M., Witters, A.,
Tona, K.,Everaert, N. and Decuypere,
E. (2007). Gas exchange during
storage incubation of Avian eggs;
effects on embryogenesis, hatchability,
chick quality and post hatch growth,
World’s Poultry Science Journal, 63:
557 — 573.

IBM SPSS (2020). IBM Corp.
Released 2020. IBM SPSS Statistics
for Windows, Version 27.0. Armonk,
NY: IBM Corp.

Basha, H.A. (2015). Effect of Storage
Period on Egg Weight Loss, Hatching

88

17.

18.

19.

20.

21.

Weight and Hatchability Percentage of
Incubated Egyptian Balady Eggs.
Alexandria Journal of Veterinary

Sciences, 47: 216-220. DOI:
10.5455/ajvs.207712
Ayeni, A.O., Agbede, J.O., Igbasan,

Onibi, G.E. and Adegbenro, M.
(2020). Effects of storage periods and
positioning  during  storage  on
hatchability and weight of the hatched
chicks from different eqgg
sizes. Bulletin  of the National
Research Centre, 44: 101. https://
doi.org/10.1186/s42269-020-00362-4
Williams, T.D. (1994). Intraspecific
variation in egg size and egg
composition in birds: Effects on
offspring fitness. Biological Reviews
of the Cambridge Philosophical
Society, 69: 35-59. DOI: 10.1111/
J-1469-185x.1994. th01485.x

Khan, M.J.A., Khan, S.H., Bukhsh, A.,
Abbass, M.1. and Javed,
M. (2013) Effect of Different Storage
Period on Egg Weight, Internal Egg
Quality and Hatchability
Characteristics of Fayumi Eggs.
Italian Journal of Animal Science, 12:
2. DOI: 10.4081/ijas.2013.e51

Nowaczewski, S., Babuszkiewicz, M.,
Szablewski, T., Stuper-Szablewska,
K.,  Cegielska-Radziejewska, R.,
Tomczyk, L., Kaczmarek, S,
Sechman, A., Lis, M.W.,
Kwasniewska, M., Racewicz, P.,
Jarosz, L., Ciszewski, A., Nowak, T.
and Hejdysz, M. (2022). Effect of
weight and storage time of broiler
breeders' eggs on morphology and
biochemical  features of  eggs,
embryogenesis, hatchability, and chick
quality. Animal, 16(7): 100564. doi:
10.1016/j.animal.2022.100564.

Sola-Ojo, F.E., Toye, A.A., Ayorinde,
K.L. and Afolayan, O.F. (2011).


https://doi.org/10.1111/j.1469-185x.1994.tb01485.x
https://doi.org/10.1111/j.1469-185x.1994.tb01485.x
https://doi.org/10.4081/ijas.2013.e51

22.

Muhammed et al

Relationship between egg weight,
hatch weight and subsequent body
weight in Fulani Ecotype chicken.
Global Journal of Agricultural
Sciences, 10 (2): 103-1009.

Ramaphala, N.O. and Mamabajiorgu,
C.A. (2013). Effect of Egg Weight on

89

Hatchability and Chick Hatch-weight
of COBB 500 Broiler Chickens. Asian
Journal of Animal and Veterinary
Advances, 8(7): 885-892.
DOI: 10.3923/ajava.2013.885.892


https://ascidatabase.com/author.php?author=N.O.&mid=&last=Ramaphala
https://ascidatabase.com/author.php?author=C.A.&mid=&last=Mbajiorgu
https://scialert.net/jhome.php?issn=1683-9919
https://scialert.net/jhome.php?issn=1683-9919
https://scialert.net/jhome.php?issn=1683-9919
https://doi.org/10.3923/ajava.2013.885.892

