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Effect of Egg Weight on post-Hatch Performance of White Leghorn Chicken
Breed from Day-old to Laying Age

Kebede Senbeta Ewonetu*, Asefa Kasaye

ABSTRACT: The objective of the present study was to determine the effect of egg weight on hatchability, body
weight, body weight gain, feed intake, feed efficiency, mortality, hen day egg production and egg weight. Hatching eggs
(576) from a White Leghorn breeder flock were obtained at the age of 36 weeks and purposively divided into 3 egg-
weight categories, namely small, medium, and large sizes having weights 44.26+0.21g, 50.39+0.11g, and 55.39+0.23g,
respectively. Each egg group randomly further divided into three replicates each contained of 64 eggs in a completely
randomized design. Eggs were incubated and hatched chicks were individually counted and weighed to determine the
hatchability. Chicks hatched from similar egg size were grouped according to their initial treatment and replication. The
male and female chicks were intensively raised together for 8 weeks and then only female birds maintained in the
experimental conditions for fifty weeks. Data were summarized using the General Linear Model of SAS and the means
were separated using Fisher's LSD test. This study showed that egg sizes had significantly influenced (p<0.0001) all
parameters measured during the experimental periods. However, birds hatched from large sized eggs were suitable for
better hatchling weight, survival, hen day egg production and egg weight whereas chickens hatched from small egg sizes
were relatively better for hatchability, feed efficiency during growing stage and between 40-50 weeks. Chickens hatched
from medium egg sizes were principally better for weight gain during brooder and grower stages with minimum feed
efficiency. In conclusion; egg weight significantly effected the overall characteristics of chickens from day old to 50 weeks

of age and the effect of egg weight only diminish for mortality after brooder stage.
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INTRODUCTION

Egg weight and chick weight at hatching are positively
related (1). Many agree that it is preferable to have eggs
of medium weight to achieve good hatchability as far as
chicken, turkey, ducks and ostriches are concerned (2-3).
There are many factors which influence hatchability of
eggs and these include storage time (4), fertility,
temperature, relative humidity, ventilation, position of the
egg, turning of the egg, candling and feed variation (5).
Other factors that affect hatchability of a breeding hen
include genetic constitution of the embryo, disease, egg
size, age and shell quality (6). Some researchers reported
that performance in chickens in terms of hatchability and
chick hatch-weight may be closely related to the weight of
the eggs because the main effect of egg size lies in the
mass of the residual yolk sac that the chick retains at
hatching (6, 7, 8). Wondmeneh et al. (9) showed that
breed had a significant effect on the hatchability and
weights of the day-old chicks whereas Islam et al. (10)
reported that breed have little effect on the hatchability
and fertility. The performance potentiality of the chicken
depends, in part, on egg quality which is an important
parameter for embryogenesis as well as for one-day old
chick quality and growth (4). Improved quality of day-old
chicks as starting material ensures greater survivability
and better growth potential during the first days or first
week of life (11). Alabi et al. (12) reported the effect of egg
weight on hatchability and subsequent performance of
white leghorn chicks from one to seven weeks of age and
found that eggs weight influenced all parameters
measured except the mortality rate. The study conducted
by Ewonetu (4) on Fayoumi Chicken for eight weeks
reported that medium-sized eggs were better in
hatchability and feed efficiency whereas large sized eggs
for better hatchling weight, weight gain and survivability.
The effect of egg size on hatchability and subsequent

growth performance of chicks from day old to seven or
eight weeks of age were extensively studied and reported
by many scholars. However; there is a little research
information evaluated the effects of egg size on chick
post-hatch growth performance and egg production later
than brooder and grower age, therefore; this study is
designed to evaluate the effect of egg size on post-hatch
performance from day-old to laying age of White Leghorn
breed.

MATERIALS and METHODS

Study Area

The experiment was conducted at the poultry farm of
Haramaya University, located at 505 km east of Addis
Ababa. The site is situated at an altitude of 1980 meter
above sea level, 9° 26 ' N latitude and 42° 3' E longitude.
The area has an average annual rainfall of 741.6 mm. The
mean annual minimum and maximum temperatures are
8.25°C and 23.4°C, respectively.

Experimental Egg Collection and Selection

A total of five hundred and seventy six hatching eggs
of different sizes from White Leghorn breed were used
from Haramaya University Poultry Farm. The eggs were
selected based on shape, free of shell cracks and stored
in cold room for three days until the required amounts
were obtained. The eggs were individually weighed,
marked and purposively arranged into three groups of
small (40.00 - 46.99g), medium (47.00-53.99g) and large
(54.00 - 60.00g). Each treatment group contained one
hundred ninety two eggs which were randomly sub-divided
into three replicates of sixty four eggs in a completely
randomized design (CRD).
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Egg Incubation and its Managements

Eggs were individually placed into a tray with the broad
ends pointing upwards and incubated at 37.5°C and 70%
relative humidity for eighteen days. On the 18" day of
incubation, the eggs were transferred at once into the
same hatchery and incubated for three days at 36.0°C and
80% relative humidity. The day old chicks hatched on the
same day were counted, weighed on a sensitive balance
and the percentage hatchability was calculated using the
formulas described by Sahin et al. (13).

Management of Experimental Birds

In the second part of study, all normal chicks hatched
from each treatment were used for subsequent growth
trial. Pens, watering and feeding troughs were thoroughly
cleaned, disinfected and sprayed before placing the
experimental chicks in the pen. Chicks hatched from
similar egg size were grouped in to the same treatment,
and the chicks were intensively raised on deep litter
system for fifty weeks. The litter materials used was wood
shavings and saw dust. On the first day of hatching, chicks
were provided water with vitamin premix (15 gm vitamin
premix in 10 litter water). On the second day of hatching,
the birds were vaccinated against new castle disease and
medications were provided using broad spectrum
antibiotics. The birds in each treatment were reared on
same diet composed of ground corn, soybean meal,
peanut meal, wheat short, salt, limestone and vitamin
premix, but the proportion of the diet formulated for
different stages (brooder, pullet and layer) were different.
Feed and water were given to the birds ad libitum.

Body Weight Measurements

The body weight were taken at hatching and recorded
as initial weight then the average body weight was
measured every fourteen days by weighing the chicks in
each pen and the total weight was divided by the total
number of birds in each pen. These body weights were
used to calculate growth rate. The overall average body
weight for each treatment was then computed by taking
the average values for the replication.

Feed Intake and Feed Efficiency

A weighed amount of feed was offered once daily at
08:00 am every day and refusal was collected the next
morning and weighed. The feed offered and refused were
recorded for each replicate. The amount of feed
consumed was determined as the difference between the
feed offered and refused. Feed conversion ratio is
measured by dividing feed consumed into live weight gain
within two consecutive weeks.

Egg Production and Egg Weight

Egg weight was measured individually every day for
each group using electronic weighing balance and
average was taken for two weeks. The mean daily egg
production was recorded every two weeks for each
experimental unit by using following formula:

Number of egg produced on each day N

MHDEP= Number of hens alive on each day

100

MHDEP: Mean Hen Day Egg production (%)

Mortality

Mortality was recorded daily during the study. Deaths
after the onset of the experiment were recorded as
mortality and expressed as percent mortality at the end of
the experiment.

Statistical Analysis

Effects of egg weight on hatchability, hatchling weight
and subsequent growth performances and egg production
of the birds were analysed using the general linear model
procedure of the statistical analysis system (SAS). A P-
value of <0.05 was considered for significant differences
among groups, and the comparison of means was made
by using Fisher's LSD test. The statistical model used
was: Yik=p + Ti +Yijk, Where, Yijk is the overall
observation (hatchability, body weight, weight gain,
mortality, egg production), Ti is effect of different egg
weights (small, medium and large), Yijk is residual effects.

RESULTS and DISCUSION

There is a significant difference among the egg weight
incubated to determine post-hatch performances and it
had also significant effect on hatchability (Table 1). The
small size eggs were better in hatchability compared to
medium and large size eggs, which was in contrast to the
findings reported (4, 12, 14), the medium size eggs of
chickens have higher hatchability while (15, 16) recorded
higher hatchability for large eggs in New Hampshire, Red
Rhode Island, and indigenous Venda chicken breeds.
Farooq et al. (17) found negative correlations between egg
weight and hatchability in crossbred chickens that is
heavier eggs resulted in lower hatchability. In contrary to
this study finding, Wilson (18) also reported that large-
sized eggs had a higher hatchability value than medium
and small-sized eggs. These inconsistent results may be
due to certain factors like breed (9), age of flock, or
incubation conditions.

Egg weight influenced the post-hatch weight of chicken
throughout the rearing periods (Table 1). Similarly, Alabi et
al. (12) reported the effect of egg weight on subsequent
weight performance of White Leghorn chickens from one
to seven weeks of age. This study reported that small
chicks were hatched from small eggs while large chicks
hatched from large eggs which is in agreement with the
reports of (19) for Japanese quail, (20) for rock partridges,
(21) for chicken and (22) for geese and they indicated in
their study as the day old (hatchling) weight has function
of egg weight regardless of strain difference. Javid et al.
(23) also reported as egg size had a significant effect on
chick weight in his study conducted on broiler breeder.
Chicks hatched out from the heavy eggs have greater day
old weight which is consistent to Ulmer-Franco et al. (24)
and this suggested that heavier eggs contained more
nutrients than small eggs and hence, developing embryos
from heavier eggs tended to have more nutrients for their
growth requirements. Similarly, Caglayan and Inlal (25)
observed that chick weight increased with the increasing
egg weight. Egg weight and chick weight at hatching are
positively related as reported by Khurshid et al. (1).
Ramaphala and Mbajiorgu (26) also indicated that large-
size eggs produced chicks with higher chick hatch-weight
than medium and small sized eggs. A heavier chick from
heavier eggs is a result of more yolk attachment at
hatching (14, 27) and also known that heavier eggs
contain more nutrients than small or medium sized eggs
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(4). Wondmeneh et al. (9) also reported as breed had a
significant effect on weight of the day-old chicks. The
current results suggest selection of hatching eggs of
proper size to produce quality chicks of better hatchling
weight. The first twenty weeks, chicks hatched from
medium sized eggs had higher average live weight
whereas from twenty to thirty weeks chicks hatched from
large sized eggs had possessed higher weight (Table 1).
However, the chicks hatched from the small-sized eggs
attained numerically maximum weight at 40 and 50 weeks
of age period compared to medium and large-sized eggs.
This implied that chickens hatched from small egg sizes
late to achieve their growth maturity. In this study, the
average live weight of chicks hatched from medium sized
eggs was heaviest during brooding and growing phase (1-
20 weeks) than chicks hatched from the other group which
is in contrast to Abiola et al. (28), who reported heavier
body weight for chicks hatched from big size-egg from one
to seven weeks of age. Besides, the study conducted by
Ewonetu (4) on Fayoumi Chicken for eight weeks reported
that birds hatched from large-sized eggs were better in live
weight than those hatched from medium and small sized
eggs all over the brooding periods. Contrary to this study,
Ramaphala and Mbajiorgu (26) reported that as the yolk
attachment is utilized by the chick after hatching and the
potential performance of day-old chicks may depend on
the quality and quantity of this yolk. As cited by Jiang and
Yang (29), many researchers have shown that day-old

chick weight is an important factor affecting brooder
performances and similar conclusion was also obtained by
Hartmann et al. (30) in a White Leghorn. However, some
studies have found that the advantage of chick weight at
hatch diminishes rapidly after hatching (29). The increase
in body weight represents growth and development of
farm animals (31). The chicken weight increased with
advancing of age (Figure 1) which is consistent to the
study reported by (32, 33).

As reported by Egbeyale et al. (34), egg size had
significant effect on the means of day old weight. This
finding approved that egg weight has a significant impact
on live weight of chickens throughout the brooder, grower
and layer stages. Chicks hatched from medium sized eggs
had gain better body weight during brooder and grower
stages whereas chicks hatched from small sized eggs
were gain better body weight from week 20-30 (Table 1).
In agreement to this study, Ewonetu (4) reported the
significant effect of egg weight on post-hatch body weight
gain performance of Fayoumi Chickens and better weight
gain for chickens hatched from medium sized eggs during
the brooder stage. Similarly, Egbeyale et al. (34) reported
as egg size had significant effect on daily weight gain. This
study is not in agreement with Ng‘ambi et al. (35), reported
that the performance of Potchefstroom Koekoek chicks (1
to 7 week of age) hatched from large-sized eggs had
higher daily live weight gain than those hatched from
medium and small-sized eggs.

Table 1. Effect of egg size on post-hatch performances of White Leghorn (mean + SE)

Parameters Age Eqgg size P
(Weeks) Small Medium Large value
Incubated egg weight (g) - 44.26+0.21¢ 50.39+0.11° 55.39+0.232 <0.0001
Hatchability (%) - 72.92+0.322 65.63+0.23°¢ 72.40+0.18° <0.0001
Day-old 30.02+0.08¢ 34.07+0.11° 36.34+0.332 <0.0001
10 257.9+0.41¢ 330.80+0.392 305.80+0.57° <0.0001
Body weight (g/bird) 20 620.0+0.09° 654.17+0.122 604.35+0.03¢ <0.0001
30 1004.0+0.32°¢ 1020.0+0.61° 1044.0+0.192 <0.0001
40 1161.0+0.512 1092.0+0.28°¢ 1158.0+0.29° <0.0001
50 1166.0+0.432 1159.63+0.36" 1102.12+0.27°¢ <0.0001
0-10 45.57+0.14°¢ 59.35+ 0.092 53.9+0.11° <0.0001
10-20 78.59+0.01 81.52+ 0.052 76.47+0.24°¢ <0.0001
Body weight gain (g/bird) 20-30 61.29+ 0.242 45.57+ 0.31° 50.4+0.31° <0.0001
30-40 13.69+ 0.352 1.08+ 0.40¢ 5.39+0.30° <0.0001
40-50 1.12+0.19b 2.0+0.222 0.28+0.18° <0.0001
0-10 44.01+0.33°¢ 49.91+0.34° 51.56+0.262 <0.0001
10-20 89.40+0.42°¢ 98.30+0.61° 106.6+0.472 <0.0001
Feed intake (g/bird) 20-30 114.60+0.04¢ 127.80+0.062° 133.10+0.052 <0.0001
30-40 141.20+0.17¢ 145.50+0.19° 150.10+0.162 <0.0001
40-50 187.5+0.06° 194.5+0.20° 205.4+0.312 <0.0001
0-10 0.56+0.012 0.41+0.03¢ 0.50+0.06° <0.0001
10-20 1.20+0.07¢ 1.38+0.04° 1.52+0.022 <0.0001
Feed efficiency (g/bird) 20-30 0.83+0.08° 2.42+0.062 1.13+0.05b <0.0001
30-40 4.92+0.132 1.35+0.09b 1.07+0.14¢ <0.0001
40-50 3.37+0.04¢ 9.92+0.022 4.21+0.07° <0.0001
Mortality (%) 0-10 5.22+0.072 3.93+0.10° 2.09+0.21¢ <0.0001
10-20 1.14+0.032 0.79+0.11° 0.00+0.00¢ <0.0001
22-30 40.89+0.32¢ 49.86+0.41° 53.59+0.442 <0.0001
Hen-day egg production (HDEP) (%) 30-40 69.73+0.14°¢ 74.12+0.24° 74.84+0.172 <0.0001
40-50 84.44+0.08° 85.73+0.15° 86.59+0.11% <0.0001
22-30 48.77+0.06° 50.18+0.13° 53.64+0.21% <0.0001
Egg weight (g) 30-40 51.53+0.20°¢ 52.95+0.14° 55.57+0.192 <0.0001
40-50 53.05+0.31¢ 55.57+0.22° 58.38+0.162 <0.0001

ac Means with the same letter are not significantly different.
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Egg weight has a significant effect on average feed
intake of chickens hatched from different egg sizes
(p<0.0001) (Table 1). It is common knowledge, the higher
the size of an animal the higher the intake in order to
maintain the body processes and productivity, thus it is
expected that the larger chicken will require higher feed
intakes which is in accordance with the current research.
This result is similar to the findings of Abiola et al. (28)
observed that daily feed intake of chickens increased with
increase in the weight of chickens. This study is disagreed
to Javid et al. (36) reported that egg size had non-
significant (p>0.05) effect on chick feed intake during
growth period. Increase in feed intake as birds grew is due
to the increasing demand for protein and energy needed
for growth (37). The increase in feed intake as birds grew
(Figure 2) is consistent with Nsoso et al. (31).

The average feed efficiency in the brooder phase (0-10
weeks) was better for chickens hatched from medium
sized eggs; nevertheless, chickens hatched from small
sized eggs were better during the grower ages (10-30
weeks) (Table 1). This result is contrary to Ulmer-Franco
(24) and Javid et al. (36) reported that egg size had non-
significant effect on chick feed efficiency during growth
period. Similarly, De Witt and Schwalbach (15) found that
feed conversion ratio was better in chicks hatched from
medium New Hampshire and Rhode Island Red eggs than
in those hatched from larger eggs. Contrary to this study,
Ewonetu (4) reported the significant effect of egg weight
on post-hatch feed conversion ratio of Fayoumi Chickens

and reported better feed efficiency for chickens hatched
from large sized eggs during the brooder stage (0-6
weeks). The feed efficiency increases with subsequent
growth for all chicken groups hatched from different egg
weight (Table 1). This result is contrary to Mwale et al.
(37) noted that decreasing feed efficiency with age could
be due to increasing feed quantities needed for growth.
This study reported lower feed efficiency than the result
(5.8%) obtained by Akbas and Takma (40) for the same
breed raised under intensive management conditions in
Ethiopia.

The birds hatched from small eggs were less survives
than other group of birds hatched from medium and large
egg weight groups during the brooder (0-10 weeks) and
grower period (10-20 weeks) (Table 1). This might be due
to small yolk attachment in small eggs which is utilized by
the chick after hatching and passed lesser short lived
immunity or antibodies which fight infection. Mortality rate
decreased with advanced age (Figure 3) and not observed
in any treatment group after 20 weeks of age. It means
that the egg weight had no detrimental effect on the bird’s
health and overall mortality. In agreement to the present
study, some experiments showed significant effect of egg
weight on the subsequent broiler mortality (38). The result
is also in agreement to (4) who reported as egg weight
affected the survival of Fayoumi chickens during the
brooder stage; however, contrary to this finding, Javid et
al. (36) and Singh et al. (39), reported that the egg size
had no effect on mortality rate in chicken. Besides, the
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study conducted by Alabi et al. (12) on White Leghorn
eggs for seven weeks reported that egg weight had no
effect on mortality rate. The mortality rates obtained from
present study were lower than 8.1% for the brooder phase
the result obtained by Solomon (40) for the same breed
raised under intensive management conditions in Ethiopia.

The effect of egg weight on mean hen-day egg
production and egg weight from week 22-50 laying period
was found significant (p<0.0001) (Table 1), in which
chickens hatched from large egg size consistently
produced higher daily egg production percentage (Figure
4) and bigger egg weight (Figure 5) than other chicken
groups hatched from medium and small egg sizes from
the beginning of laying periods to the end of experiment.
This might be due to the higher feed consumption of
chickens hatched from large egg sizes. The increased in
egg production and egg weight as age and body weight of
birds increased is in agreement to (41,42,43). It is well
recognized that there is a strong relationship between
breeder age and egg weight such that older hens produce
larger eggs (44).

CONCLUSION

Birds hatched from large sized eggs were suitable for
better hatchling weight, survival, hen day egg production
and egg weight whereas chickens hatched from small egg
sizes were relatively better for hatchability, feed efficiency
during grower stage and from week 40-50. Chickens
hatched from medium egg sizes were principally better for
weight gain during brooder and grower stages with
minimum feed usage per weight gain for brooder age.
Egg weight significantly affected the overall characteristics
of chickens from day old to 50 weeks of layer stage and
the effect of egg weight only diminish for mortality after
brooder age. Therefore; eggs selected for the purposes of
hatching and replacement should consider appropriate
egg size that positively influenced characteristics of
chickens at different stages such as brooder, grower and
layer stages.
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