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ABSTRACT
Production performance and egg quality characteristics of pullets and spent layers were compared in
this study. Forty birds, each from the flocks of pullets (24 weeks old) and spent layers (76 weeks old) were
selected as experimental birds. The birds from each age group were divided into five replicates, each
comprising of eight birds. All the experimental birds were fed a commercial layer ration @ 110g/bird/day
for 12 weeks. The data on egg production, feed consumption, egg weight and egg quality characteristics
viz. shell thickness, shell weight, breaking strength, albumen diameter, albumen weight and yolk weight
were recorded. The data thus collected were utilized for calculation of FCR, Haugh unit and yolk index
values. The results revealed that pullets produced more eggs and utilized their feed more efficiently than
spent layers. However, egg weight in spent layers was higher than in their counterparts. Pullets also
produced eggs with thicker shell and higher Haugh unit values when compared to the spent layers. Feed
consumption and yolk index values remained unaffected due to the age. Pullets also had better egg quality
characteristics than those of spent layers.
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miserable picture of annual flock replacement while
rearing new pullets for profitable egg production.
Moreover, keeping aged hens as such is uneconomical
because of gradual decline in egg production with more
erratic clutch cycles and poor feed efficiency in the
relatively heavy layers. Therefore, pullets and spent
layers must be managed effectively and efficiently in
order to get maximum output and profitability
(Kekeocha, 1985).
However, very little research work has been
conducted under local climatic conditions in Pakistan to
exploit the production potential of spent layers.
Therefore, this project was designed to compare the
production performance of pullets and spent layers. The
effect of age on various egg characteristics in these
birds was also studied.

INTRODUCTION
Commercial hybrids (layers and broilers) all over
the world are being propagated for production of eggs
and meat. The hybrid layers usually start laying at about
20 weeks of age and peak egg production is attained
during the first production cycle. The average
production rate of commercial layers usually remains
very close to 0.9 eggs per day (Kekeocha, 1985).
However, as the age increases, their egg production
decreases. This situation is further aggravated during
the second production cycle. Appetitive behaviour of
hens is also affected during the later stage of production
age. The climatic conditions have also been known to
affect the production behaviour of the laying hens
(Oluyemi and Roberts, 1979; Smith and Leclecq, 1990).
In areas where climate is hot and humid, commercial
hybrids produce an average of 180-200 eggs per year,
while in more temperate climate, birds can produce
between 250 and 300 eggs per year. The production
cycle of eggs may also be influenced by many other
factors such as breed, mortality rate, body weight,
laying house lightening schedule, feed and culling
(North and Bell, 1990).
After one year of production, layers are culled and
used for meat purpose without exploiting their full
inherent potential, which can be exploited up to second
production cycle (North and Bell, 1990). The factors
like diseases and market rates usually reflect a

MATERIALS AND METHODS
Forty birds, each from a flock of pullets (24 weeks
old) and spent layers (76 weeks old) were selected as
experimental birds. The birds from each production
cycle were divided into five replicates, each comprising
eight birds. The experimental birds were kept in
thoroughly cleaned and disinfected individual cages.
They were offered a commercial layer ration (Table 1)
at the rate of 110g/day/bird throughout the experimental
period of 12 weeks. Fresh and clean water was made
available throughout the experimental period. These
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birds were maintained under the same managemental
conditions. The temperature was maintained at about
24-26°C, while the relative humidity inside the
experimental room varied between 50 and 60%. The
birds were provided light for 16 ½ hours daily.

values. The data thus collected were subjected to
analysis of variance technique using completely
randomized design (Steel et al., 1997).

Table 1: Ingredients and chemical composition of
the commercial layers ration
Ingredients
Ratio
Yellow corn
40.50
Rice
20.00
Rice polishing
7.50
Soybean meal
6.70
Cotton seed meal
1.50
Corn gluten 60%
6.10
Fish meal
5.30
Di-calcium phosphate
2.70
Limestone
7.00
Molasses
2.20
Vitamin/mineral premix
0.50
Total
100.0

The mean values of the feed consumption, egg
production, egg weight, FCR/dozen of eggs and
FCR/Kg egg mass are shown in Table 2. There was no
significant difference in the feed consumption values of
pullets and spent layers, indicating that increase in age
did not exert any effect on feed intake of birds.
Applegate et al. (1999) and Schafer et al. (2005) also
observed that feed intake did not differ significantly
with increase in age of birds. However, Mehta et al.
(1986) observed that the spent layers consumed more
feed than pullets. The reason for the contrary findings
might be difference in the strain of birds used for these
studies.
Egg production in the pullets was higher (P<0.01)
than the spent layers. Kriz et al. (1988), Bell and
Adams (1992), Siopes (1995) and Bare and Striem
(1998) also reported higher egg production during the
first year than in the second year of production cycle.
The probable explanation for more egg production in
first production cycle may be the ability of birds to
utilize their feed more efficiently than those of second
production cycle as has been indicated by the results of
this study regarding FCR.
Spent layers produced significantly heavier eggs
than those of pullets (P<0.01). Verheyen and
Decuypere (1991), Bare and Striem (1998) and Peebles
et al. (2000) also found that egg weight of layers
increased with the increase in age of birds. Similar
results have been reported by Suk and Park (2001) in
two commercial egg type strains of chicken i.e. ISA
Brown (CEC) and Korean Native Chicken (KNC)
where egg weight increased with increase in age (45 to
80 weeks of age). Egg weight is largely affected by the
environmental factors and food restriction (Shaler and
Pasternak, 1993) alongwith evidence of genetic
involvement including breed effect.

Chemical composition
Crude protein (%)
Metabolizeable energy (Kcal/Kg)
Vitamin A (IU/Kg)
Calcium (%)
Potassium (%)
Crude fiber (%)
Lysine (%)
Methionin (%)

16.04
2802
3000
3.50
0.74
3.73
0.76
0.37

The data on weekly feed consumption, egg
production, egg weight and mortality, if any, were
collected to calculate the feed conversion ratio (FCR)
for birds of the two groups on the basis of per dozen
eggs or per Kg egg mass produced. Random samples of
three eggs from each replicate were taken weekly. The
eggs were broken to check their quality characteristics
i.e. breaking strength, shell thickness, shell weight,
albumen weight, yolk weight, albumen diameter, yolk
diameter and yolk height. The observations recorded
were used to calculate Haugh unit and yolk index

RESULTS AND DISCUSSION

Table 2: Mean values of feed consumption, egg production, egg weight, FCR/dozen of eggs and FCR/ Kg
egg mass basis for pullets and spent layers
Treatment groups
Parameters
Pullets
Spent layers
Feed consumption (Kg)
1.54 ± 0.145
1.52 ± 0.137
Egg production
12.80 ± 1.114a
10.06 ± 0.966b
Egg weight (g)
51.36 ± 2.825a
58.05 ± 3.541b
a
FCR/dozen of eggs
1.45 ± 0.111
1.83 ± 0.159b
a
FCR/Kg egg mass
2.33 ± 0.137
2.61 ± 0.120b
The values in the same row with different superscripts are significantly different (P<0.01).
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Feed conversion ratio based upon per dozen eggs
or per Kg egg produced was significantly different
(P<0.01) between the pullets and spent layers. Pullets
utilized their feed more efficiently than spent layers.
Haq et al. (1997) also found that FCR values of layers
during the first production cycle was better than in the
second production cycle. As FCR values are based on
the amount of feed consumed and number of eggs
produced, the feed consumption of the birds remained
unaffected, but egg production of pullets was
significantly higher than those of spent layers,
therefore, a probable explanation of better FCR values
for pullets may be the higher egg production than their
counterparts.
Mean values of various egg characteristics viz.,
shell thickness, breaking strength, egg shell weight,
albumen weight, yolk weight, Haugh unit and yolk
index are shown in Table 3. The egg shell thickness in
pullets was significantly higher than that of spent
layers. Bare and Striem (1998) and Suk and Park (2001)
also observed that egg shell thickness decreased during
the second production cycle than in the first. A probable
explanation for thin egg shell in older hens may be
lessening of calcium deposition (Bare and Striem,
1998) with the passage of time.
Eggs of the pullets were stronger than those of
spent layers. Bare and Striem (1998) also observed that
breaking strength decreased progressively with the
advancement of age of birds. The strength of egg shell
is determined not just by the amount of shell but also by
the quality of shell (Roberts, 2004).
The egg shell weight of pullets was lower than
spent layers (P<0.01), indicating that egg shell of the
pullets was lighter than egg shell of spent layers. Suk
and Park (2001) also observed that the egg shell was
heavier in older birds. A number of studies have shown
that egg shell weight increases as the birds grow older
(Ronald et al., 1975; Ronald, 1979; Nys, 1986; Roberts,
2004). So, the reason for heavier egg shells of spent
layers might be their production of heavier eggs than
those of pullets.
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The albumen of the pullet’s egg was lighter than
the eggs of spent layers. Similarly, Izat et al. (1985) and
Suk and Park (2001) observed that the albumen weight
increased with the increase in age of birds. More
albumen weight of the eggs produced by the spent
layers in this study may be attributed to their heavier
eggs produced with the advancement of age.
Eggs produced by pullets had lighter yolks
(P<0.01) than those of spent layers. Suk and Park
(2001) also found that the yolk weight increased with
increase in age of the birds. Applegate et al. (1999)
observed that the eggs of older hens contained
proportionately more yolk. The results also depicted
that weight of the eggs greatly influenced the yolk
weight. A probable explanation for more yolk weight in
spent layers might be heavier eggs produced by the
birds during the second production cycle.
Pullet eggs exhibited higher values of Haugh unit
than those of spent layers. However, yolk index did not
differ between birds of the two groups (P>0.05). Izat et
al. (1985) and Verheyen and Decuypere (1991) also
found that Haugh unit values decreased with increase in
age of birds. Many factors have been reported to affect
Haugh units such as storage time, temperature, age of
birds, strain, nutrition and disease (Toussant and
Latshaw, 1999).
Cost of feed incurred on pullets and spent layers
were Rs. 5418 and 5369, respectively, during the
experimental period. Whereas, the miscellaneous cost
including cost of labour, electricity, litter, disinfections,
medications and vaccination summed up as Rs. 500.
Thus, the total calculated cost was Rs. 5918 and 5869 in
the respective groups. The pullets and spent layers
produced 3072 and 2414 eggs, respectively during the
experimental period. These eggs were sold at the rate of
Rs. 40 per dozen. The income from the eggs produced
during the experimental period was Rs. 10240 and 8039
for the two groups indicating that pullets fetched more
profit (Rs. 4821) than spent layers (Rs. 2670).

Table 3: Mean values of egg quality characteristics of pullets and spent layers
Treatment groups
Parameters
Pullets
Spent layers
Shell thickness (mm)
0.40 ± 0.014a
0.37 ± 0.011b
2
a
Breaking strength (Kg/ cm )
2.38 ± 0.162
1.33 ± 0.097b
a
Egg shell weight (g)
8.71 ± 0.618
10.58 ± 0.899b
a
Albumen weight (g)
33.02 ± 1.651
37.22 ± 1.973b
a
Yolk weight (g)
15.25 ± 1.312
18.53 ± 1.612b
a
Haugh unit
92.77 ± 2.783
86.46 ± 3.199b
Yolk index
0.52 ± 0.037
0.49 ± 0.031
The values in the same row with different superscripts are significantly different (P<0.01).
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The results of the study depicted that pullets
produced more eggs and utilized their feed more
efficiently alongwith more profit margin than the spent
layers. Therefore, rearing of commercial layers up to
first production cycle is recommended for efficient egg
production and good profit margin in commercial
poultry farming.
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