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ABSTRACT

This study evaluated the effect of moulting on the productive and reproductive performance of Japanese quails. A total
of 324 females from three groups, comprising 108 females each from moulted, non moulted (30 weeks) and fresh flock
(20 weeks old) were subjected to experimentation according to completely randomized design. Eight weeks post-moult
data on production performance were compared with non moulted and fresh flocks. The analysis of data through one-
way ANOVA technique and the comparison of means through Least Significant Difference (LSD) test with the help of
SAS 9.2 revealed that the moulted group had improved hen housed egg production (%), egg weight, feed conversion
ratio / dozen and feed conversion ratio / kg egg mass. While studying hatching traits (reproductive performance), it was
further observed that fertility and hatchability improved in response to moulting. The results of the present study
suggested that in response to moulting, Japanese quails responded positively in terms of overall productive and
reproductive performance, hence, can be applied in Japanese quails as and when required.
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INTRODUCTION

Moulting in avian species is the periodic
shedding and replacement of feathers as well as
rejuvenation of the reproductive system (Berry, 2003).
Moulting has been associated with sudden change in
physiological biochemistry which requires restoration
before coming into production (Khan et al., 2011). The
most important advantage of moulting is the rejuvenation
of reproductive system which increases tissue efficiency,
loss of body fats, hence results into better post-moult
performance (Park et al., 2004). Moulting has been
practiced through different techniques including
photoperiod reduction, feed restriction, hormone
administration, feeding dietary salts of zinc, aluminium
and/or iodine (Khan et al., 2011). Among different
moulting strategies, feed deprivation or feed restriction is
the most widely used practice because it is simple,
practicable and economical (Khoshoei and Khajali,
2006).

Application of forced moulting in Japanese quail
seems economically feasible with reutilization of flocks
for additional laying cycles just like the poultry industry
where it is used as an efficient tool to increase the
reproductive lifespan of birds (Laurentiz et al., 2005).
The concept of moulting in quail industry is not wide
spread due to lack of concrete findings about its
usefulness.Present study was an effort to explore the

significance of moulting in terms of productive and
reproductive performance in Japanese quails.

MATERIALS AND METHODS

Birds and Husbandry: The trial was conducted at Avian
Research and Training (ART) Centre, University of
Veterinary and Animal Sciences, Lahore, Pakistan with
the objective to study the effect of moulting on
productive and reproductive performance of Japanese
quails. Overall length of the trial was 14 weeks included
the duration of moult, however, the data presented in this
article reflects post moult eight (08) weeks productive
and reproductive performance among different groups. In
this study, feed withdrawal method of moulting was
practiced. For this purpose, 324 female Japanese quails
were randomly picked from breeder flocks consisting of
two age groups i.e., 20 and 30 weeks old and divided into
three groups viz., older moulted (30 weeks), older non
moulted (30 weeks) and younger, non-moulted (20
weeks). In first group (older moulted) 108 females of
thirty weeks of age were divided into 36 experimental
groups and subjected to moulting. During moulting the
females were subjected to fasting for the duration of 5
days. After the completion of moulting, ground corn was
offered and then the pre breeder and breeder feed
according to the following procedure:
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Table 1. Moulting procedureof Japanese quails.

In second group (older non-moulted) 108
females of thirty weeks of age (same age as that of above
group) were selected and divided into thirty six replicates
and no moult treatment was applied. In third group
(younger), thirty six replicates consisting 108 females of
twenty weeks of age were selected to draw the
comparison with older birds (either moulted or non-
moulted).

The selected birds were maintained in a well-
ventilated house (33×12×9 cubic ft.) equipped with multi
deck cages (15 females + 5 males) specially designed for
this purpose with the stocking density of 0.20 Sq ft/bird.
The birds were fed ad-libitum quail breeder ration (CP
20% and ME 2900 Kcal/Kg) prepared according to the
recommendation by NRC (1994).The availability of
fresh/clean drinking water was ensured through nipple
drinking system. 16 hours light was maintained for birds
throughout the experimental period of 8 weeks.

Parameters studied: Productive performance was
studied in terms of feed intake, egg weight, hen housed
egg production %, feed conversion ratio per dozen eggs
and per kg egg mass. For the evaluation of reproductive
traits, mating ratio of 1:3 (1♂ + 3♀) was ensured.
Hatching eggs were collected daily and stored
(maintaining 15.6°C and 74% RH) in a storage cabinet
specially designed for this purpose. After three days eggs
were set in an Italian made incubator (Victoria
Incubators) for the duration of 17 days. At the end of 17th

day hatches were pulled and unhatched eggs were
subjected to breakout analysis to determine dead germs,
dead in shell, fertility and hatchability %.

Statistical Analysis: The data were analyzed through
one-way ANOVA technique (Steel et al., 1997) using

PROC GLM in SAS software (SAS 9.2). Differences
among treatment means were determined through Least
Significant Difference test assuming following
mathematical model:
Yij = µ + Ʈi + Ԑij

Where,
Yij = Dependent Variable
µ = Population mean
Ʈi = Effect of ith treatment (i=3)
Ԑij = Residual effect of jth observation on ith Treatment
NID ~ 0, σ2

RESULTS AND DISCUSSION

Productive Performance

Feed intake: Significantly higher feed intake was
observed in the young and older moulted birds as
compared to non-moulted group which could be
attributed to their higher egg production status. The birds
with higher egg production require more feed to meet the
elevated nutrient requirements. It is already established
that in response to moulting improvement in egg
production and egg weight requires more feed (Faitarone
et al., 2008).

Egg weight (g): After completion of moult and onset of
egg production, egg weight increased progressively with
a significant edge over the non-moulted birds either
young or old. Higher egg weight in moulted group might
be due to rejuvenation of reproductive system, larger
ovule size and efficient utilization of nutrients by the
moulted birds (Akram, 1998). Lourens et al. (2006) also
observed higher egg weight in moulted birds.

Pre- Moulting Phase
(Day)

Vaccination / Medication Feed and Water Light

1 External Deworming Ad lib 16 hours
2 Internal Deworming Ad lib 16 hours
3 -- Ad lib 12 hours
4 Ad lib 12 hours
5 -- Ad lib 8 hours

Moulting Phase
From day 6 to 10 -- No feed, Ad lib water 8 hours
Recovery phase
From day 11 to day 16 -- Ground Corn (10 g/ bird) 12 hours
From day 17 to day 24 -- 20 g/ bird pre-breeder diet 14 hours
From day 25th Onwards -- Ad lib quail breeder ration 16 hours
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Figure 1. Weekly trend of feed intake among different groups of Japanese quail parent flocks

Figure 2. Weekly trend of egg weight among different groups of Japanese quail parent flock

Hen housed egg production %: After the completion of
moulting, production of older moulted birds increased
progressively and the productive performance of older
moulted birds was just equal to the younger flocks at the
end of trial. Steady improvement in the hen housed egg
production % in older moulted birds could be attributed
to the rejuvenation and refreshment of reproductive
system. These results are in line with the findings of
Alodan and Mashaly (1999) who reported improved egg
production after the moulting period due to rejuvenation
of reproductive system and over all body weight loss.
Some scientists observed that improved egg production
might be due to enhanced ovarian functions owing to
oviduct tissue rejuvenation (Ocak et al., 2004). In a
recent study on Aseel chickens, improved egg production

was observed in birds subjected to induce moulting
through feed withdrawal method (Usman et al., 2013).

Feed conversion ratio / dozen eggs: After the
completion of moulting and restart of egg production,
feed conversion ratio /dozen eggs improved steadily in
the moulted birds especially at the end of 3rd week and
thereafter it was observed to be better in moulted group
than the younger and older non moulted birds. This could
be due to gradual increase in egg production as a result of
rejuvenation of reproductive system. In another study,
better feed conversion ratio / dozen eggs during post
moult production period was observed in Aseel chicken
(Ahmad et al., 2014).
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Figure 3. Weekly trend of hen housed production (%) among different groups of Japanese quail parent flock

Figure 4. Weekly trend of FCR/ dozen eggs among different groups of Japanese quail parent flock

Feed conversion ratio / kg egg mass: Better feed
conversion ratio / kg egg mass was observed in moulted
group followed by younger and then the older non-
moulted groups. Better feed conversion ratio / kg egg
mass of moulted group might be due to improved egg
size, egg production and efficient utilization of nutrients.
Higher egg mass during post moult production period
was also observed in a study in Aseel chicken (Ahmad et
al., 2014).

Reproductive performance (Hatching Traits)

Dead germ %: In the present experiment, non-
significant differences were observed in dead germs %
among different groups. The most important reasons
behind the dead germs are egg collection timing, egg

storage conditions and incubation temperature; hence,
moulting might have a little or no effect on this
parameter. The results of the present study are in line
with the observations of Seker et al. (2004) who observed
non significant differences in early embryonic mortality
as a consequence of moulting in different groups of
broiler breeders.

Dead in shell %: Non significant differences were
observed in dead in shell % among different groups of
Japanese quail. The most important reasons for dead in
shell are nutritional status of the parent flock and
temperature of setter and hatcher during the last 3-4 days
of incubation (Wilson, 2012).
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Figure 5. Weekly trend of FCR/ kg egg mass among different groups of Japanese quail parent flock

Fertility %: In the present experiment older moulted
birds showed significantly higher fertility % which could
be attributed to improved egg quality, reduced body
weight and loss of body fats. Reduction in body weight
may be the major factor behind increased fertility status
of the flocks. The results are in line with those of Gharib
et al. (2006) and Rizk et al. (2008) who reported
significantly higher fertility percent in lighter birds as
compared to heavy ones.

Hatchability %: Significantly higher hatchability % was
observed in older moulted group which could be
attributed to the higher fertility status of the flock as a
consequence of reduction in body weight and reduced fat
deposition on the ovary and oviduct. Improvement in

hatchability may also be due to higher albumen height
(better egg quality) of molted birds as it is the common
observation that eggs with higher albumen height hatch
better even after long storage. Egg quality and
hatchability decreases with the advancement of age; the
improvement of hatchability after moulting might be due
to better egg quality These results are in line with the
findings of Tona et al. (2002) who observed higher
hatchability from eggs laid after moulting than the eggs
produced before moulting. These results are further
supported by the findings that the eggs from moulted
hens had higher hatchability percentage (Reddy et al.
2008).

Table 2. Reproductive performance among different groups of Japanese quail parent flock.

Note:-Different alphabets on mean within column show significant difference (P≤0.05)

Conclusion: From the above discussion it can be
concluded that moulting may help in improving egg
weight (g), hen housed production %, feed conversion
ratio per dozen eggs and per kg egg mass in Japanese
quail. Moulting was also found beneficial regarding
hatching traits with improved fertility and hatchability in
moulted birds.
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